FOR CORRECTING THE SEXTANTALTITUDE OF THE SUN'S LOWER LIMB [Brown’s

REFRACTION AT A STANDARD TEMPERATURE OF 10° CELSIUS AND PRESSURE OF 1010 MILLIBARS
Altitude correction Tables revised by Caprain Dr. Ivica Tijardovié by means of equations from the Nautical Almanac

Apparent Altitude (H) = Sextant Altitude t Index Error - DIP Refraction (Ro) = 1.002 : tan (H + (7.31 : (H + 4.4)))
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DIP OF SEA HORIZON (DIP = 1.758 evh ) (D=1.855%(h:d)+0.42ed) DIP OF SHORE HORIZON
h — height of eye in metres EXAMPLE d - distance from shore in miles h -~ bej‘hl of eye in metres
h ‘I h ‘I h |DIP' DIP ' Miles |2m|4m!6m|8m[10[12] 14 | 15

Sun's Sextant Altitude Lower Limb
0.5 1. 7 |135] 65 79 . 0.25M| 15|30 45| 59| 74|89 104|111
1118|7548 1¢ | 66 8.1 Corrected for Index Error = 17 0.5M 22(30]37]45

152 14567 82| | Refraction (Ro) for about 17° = 3.2 0.75M 15]20]25]30
Dip of Sea Horizon for20m = 7.9'

2 : = : 18 168 8.4 Sun's Parallax for about 17° = 0.1 im 12116119129

25| 2. t 155]| 69 8.6 s ’ ; 1.25M 12|15

3 5 |54 16 | 7 88 rmﬁummm- 15M 11]13
3.5 3. 6 |165)| 7.1 9 . . ' 0 ' 2M 10

- 7 =17°-3.2-7.9+0.1'+158'=17°04.8 25 M

4 X E 3 7.2 9.1 The same Example with {wo tables g

45] 3. 8 1175174 9.3 “Sun's Lower Limb" + "Month Corr.” 3M
5 ) g 18 (75 95 True Altitude = I5M

55| 4. : 185| 76 9.6 17* + 5.1 (Corr.) - 0.2' (Month Corr.) 4 M
i 3 . 19 |77 9.8 =17°04.9' (Difference 0.1)) 5M
6.5 4. .3 ]19.5| 78 9.9 6 M
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Apparent Altitude (H) 60"
Sun's Parallax in Altitude (PA) = 0.144 « cos H Y 007"

Month Jan. Feb. 2 3 Aug.
Sun'’s Semi-Diameter (SD) 163' | 16.2° 4B 0" 158"

FOR CORRECTING THE SEXTANT ALTITUDE OF THE SUN'S LOWER LIMB Index Error

Correction = 16" — 1.758 evh — (1.002 : tan (H + (7.31 : (H + 4.4)))) + 0.144  cos H OnArcis (-)

True Altitude = Sextant Altitude + Index Error + Correction + Month Correction OffArcis (+)

height of eye in metres

2m 4m 6m_ B8m 10m 12m 14m 16m 18m 20m 22m 24m 26m 28m 30m 32m 34m 36m

27 19 13 07 02 -03 -08 -12° -16 -20 -24 -27 -31 -34 -37 4.3

51 41 33 26 21 i 10 06 O 02 06 -10 -13 -17 -20 -28 ! -29

62 52 44 37 31 26 21 16 o8 04 01 -03 -06 -10 -13 ; -19
70 60 52 45 39 34 29 25 16 13 09 05 02 -01 -04
77 67 59 52 46 41 36 32 23 19 16 12 09 06 02
83 72 64 58 52 46 42 37 29 25 21 18 14 11 08
87 77 69 62 56 51 46 42 33 30 26 22 19 16 13
91 8.1 73 66 60 55 50 486 37 34 30 26 23 20 17
95 84 76 70 64 59 54 49 41 37 33 30 26 23 20
98 87 79 73 67 61 57 52 44 40 36 33 29 26 23
100 90 82 75 69 64 59 55 46 42 39 35 32 29 26
102 92 84 78 72 66 61 57 49 45 41 38 34 31 28
104 94 86 80 74 68 64 59 51 47 43 40 36 33 30
106 96 88 81 76 70 65 6.1 52 49 45 41 38 35 32
108 98 90 83 77 72 . 6.2 54 50 47 43 40 36 33
109 99 91 85 79 73 ; 64 56 852 48 45 41 38 23S
115 105 97 90 84 79 ) 70 61 58 54 50 47 44 41
119 109 101 94 88 83 y 74 65 62 58 54 51 48 45
122 112 104 97 91 886 : 7.7 88 65 61 57 54 51 48
124 114 106 100 94 88 . 79 71 67 63 60 56 53 50
126 116 108 101 95 90 4 8.1 72 69 65 6.1 88 85 82
128 117 109 103 97 92 : 8.2 74 70 68 63 60 86 83
130 120 112 105 99 94 A 85 76 73 69 65 62 59 56
132 122 114 107 101 986 K 8.7 78 74 71 67 64 61 57
134 123 115 109 103 98 X 88 . 80 76 72 69 65 62 59

135 125 11,7 110 104 99 ; 90 8. B 78 ‘74 FO 87 84
Jan Feb. March April May June July Aug. Sept. Oct.
+0.3' +0.2' +0.1' 0.0' -0.2' -0.2' -0.2' -0.1' +0.1
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FOR CORRECTING THE SEXTANT ALTITUDE CF A FIXED STAR TO FIND THE TRUE ALTITUDE

FOR CORRECTING THE SEXTANT ALTITUDE OF A FIXED STAR TO FIND THE TRUE ALTITUDE
Correction = 1.758 e¥Vh + (1.002 : tan (H + (7.31 : (H + 4.4))))
True Altitude = Sextant Altitude + Index Error - Correction

helght of eye in metres
2m 8m_ 10m 12m 14m 16m 18m 20m 22m 24m 26m 28m 30m 32m 34m 36m
124 ¥ 149" 155 16.0° 165 189 174 178 181 185 189 192° 195 198 202 20§
11.0 135 141 146 151 156 160 164 168 171 175 178 182 185 188 101
10.0 . 8 124 130 136 140 145 149 153 157 161 164 168 17.1 174 177 180
9.1 5 9 116 122 127 132 137 141 145 149 152 156 159 163 166 169 72
8.4 ) 3 109 115 120 125 130 134 138 142 146 149 153 156 159 162 165
79 : .7 104 115 120 124 129 133 136 140 144 147 150 153 157 160
T4 . . 0.9 115 120 124 128 132 135 139 142 146 149 152 155
7.0 . ¥ 95 X 111 1186 120 124 128 132 135 138 142 145 148 151
6.7 . . 9.2 . 3 108 112 117 121 124 128 132 135 138 141 145 147
6.4 / : 8.9 . 0 105 109 114 118 121 125 129 132 135 138 142 145
6.i . 4 88 y .7 102 107 111 115 119 123 126 129 133 136 139 142
59 : . 8.4 ! .5 100 104 109 113 117 120 124 127 130 134 137 140
57 X ‘ 8.2 . . 98 102 107 111 115 118 122 125 128 132 135 138
55 : . 8.0 X . 96 101 105 109 113 116 120 123 127 130 133 136
53 X » 78 ¥ : 84 99 103 107 111 115 118 122 125 128 131 134
52 : . 7.7 . ¥ 93 97 102 106 110 113 11.7 120 123 127 130 133
46 X ’ 71 g y 87 92 96 100 104 107 111 114 118 121 124 127
42 ; ! 6.7 . . 83 88 92 96 100 103 107 110 113 117 120 123
39 . A 6.4 g . 80 85 89 93 97 100 104 107 111 114 117 120
37 . : 6.2 L 6 78 82 86 90 94 98 102 105 108 111 114 117
35 . ¥ 6.0 ! . 76 80 85 89 92 96 100 103 1068 109 112 115
33 X 58 ¥ A 74 79 83 87 91 95 98 101 105 108 111 114
31 3 55 % 3 72 76 80 B84 88 92 95 99 102 105 108 111
28 : : 53 ) ! 69 74 78 82 86 90 93 97 100 103 106 109
27 € ; 5.1 > : 68 72 76 80 84 88 91 95 98 101 104 107
25 X 43 50 ! L 66 70 75 79 82 86 90 93 96 99 102 105
LE: Star's Sextant Altitude Corrected for Index Error is 30" 09', height of eye is 14 m. True Altitude = 30° 09' - 8.3' = 30° 00.7"
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CORRECTION FOR FINDING GREENWICH DATE OF MOON'S MERIDIAN PASSAGE

LONGITUDE EAST — SUBTRACT. WEST — App.

80° | 90° | 100° 120° | 130° | 140°
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3
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m | m | m oy s e
9 10 1 13 14 16
10 11 12 15 16 17
] 12 13 16 17 19
12 13 14 17 19 20
12 14 16 19 20 22
13 15 17 20 22 23
14 16 18 21 23 25
15 16 18 22 24 26
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MOON'S PARALLAX IN ALTITUDE IN ARC MINUTES

.| Moon's Horizontal Parallax |App.| Moon's Horizontal Parallax |App.| Moon's Horizontal Parallax .| Moon's Horizontal Parallax
Alt Alt

53' | 55' | 57" | 59' | 61" 53' | 55’ | 57" | 59' | 61' 53' | 55' | 57" | 59' | 61' 53' | 55' | 57* | 59’ | 61’
53.0(55.0(57.0({59.0|61.0| 36° |42.9|44.5|46.1(47.7(49.4| 64° |23.2|124.1|25.0125.9(26.7 65|67(69 (72|74
52.8|54.8(56.8(/58.8|60.8| 40° |140.6|42.1|43.7(45.2|46.7| 67* |20.7|21.5|22.3]|23.1(23.8 55|57|60|62|64
52.2|154.2|56.1/58.1|60.1| 44°* |38.1|39.6(41.0/42.4|43.9| 70* |18.1|18.8)|19.5]/20.2({20.9 46 |48 505153
51.2|53.1/55.1|57.0(58.9| 48* |35.5(36.838.1|39.5(40.8| 74* [14.6(15.2|15.7(16.3|16.8 37|38|40| 41|43
49.8|51.7(53.6/55.4|57.3| 52° |32.6(33.9(35.1(36.3|37.6| 78° |11.0|11.4|11.9|123|12.7 2829|3031 |32
48.4|50.2(52.1/53.9|55.7| 55° |30.4(31.5(32.7|33.8|35.0| 80* | 9.2 | 96 | 9.9 |10.2| 106 1819|2021 |21
46.8(48.6|150.3|52.1|53.9| 58° |28.1(29.1({30.2(31.3|32.3|81* |83 |86 (8992|985 0910|1010 11
44.9/1466|48.3/50.0|51.7| 61° |25.7|26.7(|276(|286(296|82° | 74 | 7.7 (79 |82 | 85 0 0 0 0 0

AUGMENTATION OF THE MOON’'S SEMI-DIAMETER IN ARC SECONDS

Moon’s Semi-Diameter Moon’s Semi-Diameter Moon's Semi-Diameter
App. : App.
15.0'|15.5'(16.0'|16.5'| 17' | Alt 15.0'|15.5'[16.0'|16.5' Alt. 15.0'|15.5'/16.0' | 16.5'

e e e e 11 ; 45| 48| 51|55 . 45° .7 103111118125
05|05|06|06]|07]| 21 X 52 |56 | 60| 64 i 48° 109|116 124|132
10113 | 1.2 1241 13| 24 . 60 |64 |68 |72 . 11.4|121[129|138
15118 | 50 |'20 12T G 66| 71|76 |80 3 54* 118|126 |13.5| 143
20122 |23 | 25| 26| 30° g 73|78 | 83| 89 G 123 (131|140 | 149
25 1271291311333 y 80 (85|91 97 130139148158
303213637139 |3 . 86 | 92| 98 |104 13.7 | 14.7 | 15.7 | 16.7
35|38 |40 | 43|46 | 39 J 92|98 |105|11.2 143(153(163 (173
40 |43 | 46 | 49 | 52 | 42° 98 105111119 146|156 |16.7 | 17.7




8 CORRECTIONS FOR THE MOON'S UPPER AND LOWER LIMBS [Brown’s

CORRECTION FOR THE SEXTANT ALTITUDE CORRECTION FOR THE SEXTANT ALTITUDE
OF THE MOON'S LOWER LIMB OF THE MOON’S UPPER LIMB

By ALEX.McLELLAN and S.P.ELLIOT

By ALEX.McLELLAN and S.P.ELLIOT

:(H+4.4)))-0.102 e cos H + 0.2724 « HP
A + LOWER LIMB

HP — Horizontal Parallax - UPPER LIMB

Correction = HP e cos H — (1.002 : tan (H + (7.31

HP HP

Altitude| 54' 55' 56' 57' 58 59° 60" 61’ Altitude| 54’ 55' 56’ 57 58° 59 60" 61
10* |62.4' 636" 64.9' 66.2' 67.4' 68.7' 69.9' 71.2' 10° |33.0' 33.7" 344’ 351" 358" 365 372 380
12* | 629 641 654 666 679 69.1 704 716 12° | 335 342 349 356 363 370 377 384
14* 1631 643 656 668 68.1 693 706 718 14°® 337 344 351 358 365 372 379 386
16° |63.1 643 656 668 680 693 705 717 16* |33.7 344 351 358 364 371 378 385
18° |629 642 654 666 678 69.1 703 715 18° |335 342 349 356 362 369 376 383
20° (626 639 651 66.3 675 68.7 699 71.1 20* |332 339 346 352 359 366 372 379
22° |622 634 646 658 670 682 694 706 22° |328 335 341 348 354 36.1 367 374
24° |61.7 629 641 653 665 67.7 68.8 70.0 24° 1323 329 336 342 349 355 362 368
26° |61.1 623 635 646 658 67.0 68.1 69.3 26° |31.7 323 33.0 336 342 348 355 361
28° |604 616 627 639 651 662 674 685 28° |310 316 322 328 335 341 347 353
30° (597 608 619 63.1 642 654 665 67.6 30° |30.2 308 314 320 326 332 338 344
32° 1588 599 61.1 622 633 644 655 66.7 32° |294 300 306 31.1 31.7 323 329 334
34° |579 590 60.1 612 623 634 645 656 34° |285 291 296 302 30.7 313 318 324
36° | 569 580 59.1 60.2 61.3 624 634 645 36° |275 281 286 29.1 29.7 302 30.7 313
38° (559 570 580 59.1 601 612 623 63.3 38° [265 270 275 280 286 291 296 301
40° (548 558 569 579 59.0 60.0 61.0 62.1 40° |254 259 264 269 274 279 284 288
42° |53.7 547 55.7 56.7 57.7 58.7 59.8 60.8 42° 1242 247 252 256 261 266 271 275
44° 524 534 544 554 564 574 584 594 44° |230 235 239 244 248 253 257 262
46° | 512 522 531 541 551 560 57.0 58.0 46° |218 222 226 230 235 239 243 247
48° 1499 508 518 527 536 546 555 56.5 48° 1205 209 213 216 220 224 228 232
50° (485 494 503 513 522 531 540 549 50° |19.1 195 19.8 202 206 21.0 213 217
52° 1471 480 489 498 50.7 516 524 533 5§2° |17.7 180 184 187 191 194 198 201
54° |457 465 474 482 491 500 508 51.7 54° |162 166 169 172 175 178 18.1 185
56° (442 450 458 467 475 483 492 500 56° |148 150 153 156 159 162 165 168
58° (426 435 443 451 459 46.7 475 483 58° 1132 135 137 140 143 145 148 150
60° | 411 419 426 434 442 449 457 465 60° |11.7 119 121 123 126 128 130 133
62° |395 402 410 417 425 432 439 447 62° |10.1 103 105 107 109 110 112 114
64° | 379 386 393 400 40.7 414 421 428 64° |84 86 88 89 91 93 94 096
66° (362 369 375 382 389 396 403 409 66°* |68 69 70 72 73 74 76 7.7
68° 345 351 358 364 37.1 37.7 384 39.0 68° |51 52 53 54 55 56 57 58
70° | 328 334 340 346 352 359 365 37.1 70° |34 34 35 36 36 37 38 39
72° |310 316 322 328 334 339 345 351 72° 16 17 17 17 18 18 18 18
74° 293 298 304 309 315 320 326 33.1 74* |-01 -01 -01 -01 -01 -01 -01 -0.1
76° (275 280 285 290 296 30.1 306 31.1 76° |-19 -19 -20 -20 -20 -21 -21 -21
78° | 257 262 267 271 276 28.1 286 29.1 78* |-37 -38 -38 -39 40 40 -41 42
B80® |239 243 248 252 257 261 266 27.0 80°* |-55 -56 -57 -58 -59 60 61 -62
82° 1221 225 229 233 237 241 245 250 82* |-73 -75 -76 -7.7 -79 -80 -81 -83
84° (202 206 210 214 217 221 225 229 84° |92 93 -95 -97 -99 -10.0 -10.2 -104
86° | 184 187 191 194 198 20.1 205 208 86° |-11.0 -11.2 -11.4 -116 -118 -120 -122 -124
88° |166 169 172 175 178 181 184 187 88° |[-12.9 -13.1 -13.3 -136 -13.8 -140 -143 -145
90° |147 150 153 155 158 16.1 16.3 166 90° |-14.7 -15.0 -15.3 -15.5 -158 -16.1 -16.3 -166

EXAMPLE
Fmd the True Almude of the Moon .rmc Scxum Almudc of the | owcr Limb i is 33°29° Sexlnm lndex Error is 2°ofY the arc (+),

A If there is observed Upper Limb
l~rom the upper len Tnble vulh Almudc (33° 29 ) nnd IIP (59 1'), find oul lhc Comecuon -+ 63 8 =1°038" then use upper right Table
True Altitude = Sextant Altitude + Index Error — DIP of Sea Horizon + Correction = 33°29' + 0°02' - 0°07.9" + 1°03 8’ = 34° 26.9'

Ta ! —> Position of Celestial body (Sun) In the figure it is observed Sun's Lower Limb
<. what we see due to Refraction Distance HE is Height of Eye. Angle between S E.T is Refraction. Angle between
- P K.E.C is DIP of Sea Horizon. Angle between E , Centre of Actual Sun's Position
S /N and Centre of Earth is Sun's Parallax in Altitude. Angle between S E and Centre of
S E Sensible Horizon Actual Sun's Position is Sun’'s Semi-Diameter. Angle between K.E.T is Sun's
KX ~‘IH Apparent Altitude. Angle between W, Centre of Earth and Centre of Actual Sun's
Actual bT Visible Horizon Position or angle between K, X and Centre of Actual Sun's Position is True Altitude.
Sun's Sun's (Moon's)True Altitude for Lower Limb = Sextant Altitude + Index Error -
Position o2 - Refraction - Dip of Sea Horizon + Sun's (Moon's) Parallax in Altitude + Sun's
/ Rational Horizon | (Moon's) Semi-Diameter.Moon may have very small correction for Augri entation 100
2 Star's (Planet's)True Altitude = Sextant Alt. + Index Error - Refraction - Dip of Sea
Earth Horizon. Venus and Mars may have very small correction for parallax too




Nautical Almanac] NAUTICAL TABLES

TABLE FOR CONVERTING TIME INTO ARC AND THE REVERSE

The table for converting Time into Arc and the reverse is of the greatest use as the conversion can be done both with
rapidity and practical accuracy.

Examination of the table will show that the hours and minutes are given corresponding to each degree of arc; the first
column in addition, also represents the minutes and seconds of time for minutes of arc.

The table will be found exceedingly simple to use, and is best illustrated by examples. It will be seen that accuracy is
gained by interpolation.

EXAMPLE—
Arc into Time Time into Arc
Convert 91° 52°20” into Time Convert 11h 42m 39s into Arc
I11h 40m = 175° 00’
2m 39s = 39%

e— 175° 39%
6h 7m 29-3s e

TABLE FOR CONVERTING TIME INTO ARC AND THE REVERSE

HM @ HM e
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24
28
32
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8
8
8
8
8
8
8
8
8
8
8
8
8
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9
9
9
9
9
9
9
9
9
9
9
9
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