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Table Selections

T-1
146 1978 JULY 24, 25, 26 (MON., TUES., WED.)
ARIES | VENUS -3.7| MARS +1.7 |JUPITER —1.4 |SATURN +0.9 STARS
M.T.
GM G.H.A. G.HA. Dec. G.HA. Dec. G.HA. Dec. GHA. Dec. Name S.HA. Dec.
d h ° ’ o ° ' B ' o ’ ° ' . ’ o o s B ’ P
24 00{301 21.8 {136 16.3 N 7 21.2 {127 29.6 N 3 22.1 | 188 46.6 N21 59.1 | 149 02.2 N12 55.3 |Acamar 315 38.5 S40 23.2
01316 24.2 | 151 16.2 20.0 | 142 30.7 214|203 485 59.0 | 164 044 55.2 |Achernar 335 46.4 S57 205
02] 331 26.7 | 166 16.1 18.8 | 157 31.8 20.8 | 218 50.3 5891179 065 55.1 {Acrux 173 39.0 S62 59.1
03]346 29.2 {181 160 -+ 176172 329 -- 20.2 (233 522 -- 58.8 {194 08.7 -- 550 |Adhora 255 33.6 S28 56.6
04 1 31.6 |196 16.0 16.4 {187 340 19.5 | 248 54.1 58.8 | 209 10.9 54.9 |Aldebaran 291 19.9 N16 27.9
05{ 16 34.1 |211 15.9 15.2 {202 35.1 18.9 | 263 559 58.7 [ 224 13.1 54.8
06] 31 36.6 226 158N 7 140|217 36.1 N 3 183|278 57.8 N21 58.6 | 239 15.3 N12 54.7 |Alioth 166 44.1 N56 049
07| 46 39.0 | 241 15.8 12.7 | 232 37.2 17.7 {293 59.7 58.5 | 254 175 54.6 |Alkaid 153 19.7 N49 256
08| 61 415|256 15.7 11.5 {247 383 17.0 [ 309 015 58.4 | 269 19.7 54.5 |Al Na'ir 28 16.4 547 03.7
M 09| 76 440271 156 -- 103|262 394 -- 164|324 034 -- 58.3|284 218 -- 54.4 |Alnilam 276 134 S 1130
o 10| 91 46.4 | 286 155 09.1 {277 405 15.8 {339 05.3 58.3 [ 299 24.0 54.3 |Alphard 218 22.3 S 8 34.0
N 11]106 48.9 301 155 07.9 | 292 41.6 15.1 |1354 07.1 58.2 | 314 26.2 54.2
D 12]121 51.3 {316 154 N 7 06.7 | 307 42.7 N 3 145 9 09.0 N21 58.1 | 329 28.4 N12 54.1 |Alphecca 126 33.2 N26 475
A 13]136 53.8 331 153 05.5 | 322 43.7 139 | 24 109 58.0 | 344 30.6 54.0 |Alpheratz 358 10.6 N28 583
Y 14}151 56.3 | 346 15.3 04.3 |337 448 1331 39 128 57.9 | 359 32.8 53.9 |Altair 62 33.6 N 8 489
15) 166 58.7 1152 -- 03.1)352459 -- 126 | 54 146 -- 579 | 14 349 -- 538 |Ankac 353 41.5 S42 251
16182 01.2 | 16 15.1 019 7 47.0 120 69 165 578 | 29 371 53.6 |Antares 112 58.4 S26 23.0
17{197 03.7| 31151 7 00.7| 22 48.1 114 | 84 184 57.7 | 44 393 535
181212 06.1 | 46 150N 6 59.4| 37 492 N 3 10.7| 99 20.2 N21 57.6 | 59 41.5 N12 53.4 |Arcturus 146 19.8 N19 179
191227 086 | 61 15.0 58.2 | 52 50.3 10.1 | 114 2211 5751 74 437 53.3 |Atria 108 23.5 S68 59.5
20242 11.1 | 76 149 57.0| 67 513 09.5 | 129 24.0 57.5( 89 459 53.2 {Avior 234 29.4 S59 26.5
211257 135| 91 148 -- 558 | 82 524 -- 089144 258 -- 57.4 |104 48.0 -- 53.1 {Bellatrix 279 00.6 N 6 19.8
221272 16.0 | 106 14.8 546 | 97-535 08.2 | 159 27.7 57.3 1119 50.2 53.0 {Betelgeuse 271 30.1 N 7 24.1
23] 287 185|121 14.7 53.4 | 112 54.6 07.6 | 174 29.6 57.2 134 52.4 52.9
25 00} 302 20.9 | 136 14.6 N 6 52.2 {127 55.7 N 3 07.0 | 189 31.5 N21 57.1 | 149 54.6 N12 52.8 |{Canopus 264 08.3 S52 41.0
01]317 23.4 | 151 146 51.0 | 142 56.8 06.3 | 204 333 57.0 | 164 56.8 52.7 |Capello 281 13.8 N45 58.4
02] 332 25.8 | 166 145 49.7 | 157 57.8 05.7 | 219 35.2 57.0 1179 59.0 52.6 |Deneb 49 48.9 N45 123
03]347 28.3 /181 145 -- 485172 589 -- 05.1 234 37.1 -- 569 {195 01.1 -- 52.5 |Denebolo 183 00.7 N14 416
04 2 30.8 {196 144 47.3 1188 00.0 04.4 | 249 389 56.8 | 210 03.3 52.4 |Diphda 349 22.2 S18 06.1
05| 17 33.2|211 143 46.1 1203 01.1 03.8 | 264 40.8 56.7 | 225 05.5 52.3
06] 32 357|226 143 N 6 449|218 02.2 N 3 03.2 | 279 42.7 N21 56.6 | 240 07.7 N12 52.2 |Dubhe 194 24.5 N61 52.2
07] 47 38.2 | 241 142 437 {233 033 02.6 | 294 445 56.6 | 255 09.9 52.1 |Einath 278 46.2 N28 35.2
1 08| 62 40.6 | 256 14.2 42.5 1248 043 01.9 {309 46.4 56.5 1270 12.1 52.0 |Eltanin 90 57.9 N51 298
U 09] 77 43.1 1271 141 -- 41.2|263 054 -- 013|324 483 -- 564|285 142 -- 519 [Enif 34 127 N 9 46.7
£ 101 92 45.6 | 286 14.0 40.0 | 278 06.5 00.7 | 339 50.2 56.3 {300 16.4 51.8 {Fomalhaut 15 52.8 S29 439
S 11]107 48.0 | 301 14.0 38.8 1293 07.6 3 00.0 | 354 52.0 56.2 | 315 18.6 51.7
D 121122 505|316 139N 6 37.6 /308 08.7 N 2 59.4 9 53.9 N21 56.1 | 330 20.8 N12 51.6 |Gacrux 172 30.5 S56 59.8
A 131137 52.9 {331 139 36.4 1323 09.8 58.8 | 24 558 56.1 | 345 23.0 51.5 |Gienah 176 19.6 S17 254
Y 14| 152 55.4 | 346 13.8 35.2|338 108 58.1 | 39 57.6 56.0 0 25.2 51.4 |Hadar 149 25.3 S60 16.4
15] 167 579 1138 -- 340353119 -- 575| 54 595 -- 559 15 27.3 -- 51.3 |Homal 328 30.5 N23 21.6
161183 003 | 16 13.7 327 8 13.0 569 | 70 01.4 558 | 30 29.5 51.2 |Kaus Aust. 84 18.4 S34 236
171198 02.8 | 31 13.7 315 23 141 56.3| 85 03.3 55.7 | 45 317 51.1
18/213 053 | 46 136N 6 303 ) 38 152 N 2 55.6 | 100 05.1 N21 55.6 | 60 33.9 N12 51.0 |Kochab 137 18.9 N74 15.0
191228 07.7 | 61 136 29.1| 53 163 55.0 | 115 07.0 556 | 75 36.1 50.9 {Markob 14 04.3 N15 05.4
20( 243 10.2| 76 135 279 | 68 17.3 544|130 089 555 | 90 383 50.8 |Menkar 314 42.7 N 4 00.3
211258 12.7| 91135 -- 267 | 83 184 -- 53.7/145 10.7 -- 554|105 40.4 -- 50.7 |Menkent 148 38.7 S36 16.0
220273 15.1 (106 13.4 254 98 195 53.1 160 12.6 55.3 | 120 42.6 50.6 |Miaplacidus 221 46.0 S69 379
231288 17.6 | 121 13.4 24.2 | 113 20.6 52.5|175 145 55.2 1135 448 50.4
2600 303 20.1 {136,133 N 6 23.0 [128 21.7 N 2 51.8 { 190 16.4 N21 55.2 | 150 47.0 N12 50.3 |Mirfak 309 18.3 N49 469
01} 318 22.5|15] 13.3 21.8 | 143 227 51.2 { 205 18.2 55.1 1165 49.2 50.2 |Nunki 76 30.6 526 19.3
02] 333 25.0 | 166 13.2 20.6 | 158 238 50.6 | 220 20.1 55.0 | 180 51.3 50.1 |Peccock 54 00.1 S56 48.1
03348 27.4 /181 13.2 -- 193 (173 249 -- 49.9(235 220 -- 54.9|195 53.5 -- 50.0 |Pollux 244 00.3 N28 04.7
04 3299196 13.1 18.1 | 188 26.0 49.3 | 250 238 54.8 | 210 55.7 49.9 |Procyon 245 276 N 5 16.8
05| 18 32.4|211 131 16.9 | 203 27.1 48.7 | 265 25.7 54.7 | 225 57.9 498
06] 33 348226 13.0N 6 15.7 }218 28.2 N 2 48.0 | 280 27.6 N21 54.7 | 241 00.1 N12 49.7 |Rasclhague 96 30.7 N12 348
w 07| 48 37.3 241 13.0 145|233 29.2 47.4 | 295 295 54.6 | 256 02.3 49.6 |{Regulus 208 11.8 N12 04.4
E 08| 63 39.8 |256 12.9 13.2 | 248 303 46.8 | 310 313 545|271 04.4 49.5 |Rigel 281 37.7 S 8 13.6
D 09| 78 42.2 1271 129 -- 12.0|263 314 -- 46.2 {325 332 -- 5441286 06.6 -- 49.4 |Rigil Kent. 140 27.6 S60 44.9
N 10] 93 44.7 | 286 12.8 10.8 | 278 325 45.5 | 340 35.1 54.3 | 301 08.8 49.3 |Sabik 102 425 S15 41.8
£ 111108 47.2 | 301 12.8 09.6 | 293 33.6 449 | 355 369 54.2 | 316 11.0 49.2 *«V
S 121123 496 {316 127 N 6 08.4 | 308 34.6 N 2 44.3 | 10 38.8 N21 54.2 | 331 13.2 N12 49.1 |Schedar 350 10.3 N56 25.0
D 131138 52.1 {331 12.7 07.1 323 357 436 | 25 407 54.1 | 346 153 49.0 {Shaula 96 57.4 S37 05.3
A 141153 54.6 | 346 12.7 05.9 | 338 36.8 430 40 426 54.0 1175 48.9 |Sirius 258 57.3 S16 41.2
Y 15| 168 57.0 1126 - 0471353 379 -- 424 | 55444 -- 539 | 16 19.7 -- 48.8 |Spica 158 59.1 S11 029
16183 59.5| 16 12.6 03.5 8 39.0 417} 70 46.3 538 31 219 48.7 |Suhail 223 12.2 543 209
171199 01.9| 31 125 023 23 40.0 411 85 48.2 53.7| 46 24.1 48.6
181214 04.4| 46 125N 6 01.0| 38 41.1 N 2 40.5|100 50.0 N21 53.7 | 61 26.3 N12 48.5 |Vego 80 56.4 N38 46.1
191229 069 | 61 125 5 59.8| 53 42.2 398115 519 536 | 76 284 48.4 |Zuben'ubi 137 34.5 S15 57.1
20{ 244 09.3 | 76 12.4 58.6| 68 433 3921130 53.8 535 91306 483 SHA  Mer o
211259 118 91 124 -- 574| B3 444 -- 386145557 -- 5341106 328 -- 48.2 o v hnom
22| 274 143 | 106 12.3 56.1 | 98 454 3791160 575 53.3 121 35.0 48.1 |Venus 193 53.7 14 55
23] 289 16.7 | 121 123 54.9 | 113 46.5 373175 59.4 53.2 | 136 37.2 48.0 |Mars 185 348 15 27
— Jupiter 247 105 11 20
Mer. Pass. 3 50.0 v-01 d 12 v 11 d o6 v 19 d o1 v 22 d 01 |Saturn 207 33.7 13 58
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4 Starpath Celestial Navigation Course

1978 JULY 24, 25, 26 (MON., TUES., WED.) 147
Twilight 3 Moonrise
ot SUN MOON ot | nour.  civil |3U™®| 24 25 26 21

T GHA. Dec. GHA. Dec. d HP. ALY LR LN LN UL LR B
PR o . .« , , , , INT2 (wm] a [w] 21 54 | 21 49 | 21 44 | 21 39
24 00f178 23.7 N19 59.3 | 306 42.0 100 S 1 55.1 11.1 59.0 [N 70 =] [wm] (s ] 21 57 | 21 57 | 21 59 | 22 02
011193 237 58.8 | 321 11.0 10.2 440 110 59.0 68 m i 01 32 | 21 59 | 22 04 | 22 11 | 22 20
02| 208 23.7 58.3 | 335 40.2 10.2 33.0 109 59.0 66 i m 02 16 | 22 01 | 22 10 | 22 21 | 22 34
03223 237 -- 57.8|350 09.4 102 22.1 11.0 589 64 m 00 38 | 02 44 | 22 02 | 22 15 | 22 29 | 22 46
04238 23.7 57.2 4 38.6 103 11.1 110 589 62 n 01 43 | 03 06 | 22 03 | 22 19 | 22 37 | 22 56
05 253 237 56.7 | 19 07.9 103 00.1 11.0 58.8 60 nm 02 16 | 03 23 | 22 05 | 22 23 | 22 43 | 23 05
06] 268 23.7 N19 56.2 | 33 37.2 104 S 0 49.1 109 588 [N 58| 00 35 | 02 40 | 03 38 | 22 06 | 22 27 | 22 49 | 23 13
07]283 23.6 55.7 | 48 06.6 104 38.2 11.0 58.8 56] 01 34 | 0259|0350 2207 |2230)2253]2320
08298 23.6 55.2 | 62 36.0 105 27.2 109 58.7 5410204 | 0314 )04 012207 |2232)|2258]2326

m 09313 236 -- 546 | 77 055 106 16.3 109 58.7 5210227 | 03 27 | 04 11 | 22 08 | 22 35 | 23 02 | 23 31
O 10§328 236 54.1] 91 351 105 S 0 05.4 109 58.6 0244 | 03 39 | 04 19 | 22 09 | 22 37 | 23 06 | 23 36
N 11343 236 53.6 {106 04.6 10.7 N 0 05.5 109 58.6 45103 18 | 04 02 | 04 37 | 22 11 | 22 42 | 23 14 | 23 47
D 12358 23.6 N19 53.1 120 34.3 106 N 0 16.4 108 586 | N 40| 03 42 | 04 20 | 04 51 | 22 12 | 22 46 | 23 20 | 23 56
A 13| 13 236 52.5 1135 03.9 108 27.2 109 58.5 35/ 04 01 | 04 35| 0504 | 22 13 | 22 50 | 23 26 | 24 04
Y 14] 28 236 52.0 | 149 33.7 107 38.1 108 585 30|04 16 |04 48 | 05 14 | 22 14 | 22 53 | 23 31 | 24 11

15| 43 235 -- 515|164 034 108
16§ 58 235 51.0 | 178 33.2 109
17| 73 235 50.4 | 193 03.1 109

18| 88 23.5 N19 49.9 | 207 33.0 109 N
191103 235 49.4 | 222 029 11.0
200118 235 48.9 | 236 329 110
211133 235 -- 483|251 029 11.0
22]148 235 47.8 | 265 329 111
231163 235 47.3 1280 03.0 112

2500(178 23.4 N19 46.7 [ 294 332 11 N
011193 234  46.2 309 033 113
02|208 234 457 323 336 112
03223 234 -- 451|338 03.8 113
04]238 234  44.6 352 341 113
05[253 234 441 7 044 113

06]| 268 23.4 N19 435} 21 347 114 N

48.9 108 584 | 20 04 41 | 05 09 | 05 33 | 22 16 | 22 58 | 23 40 | 24 23
59.7 108 58.4 [N 10] 05 00 | 05 26 | 05 48 | 22 17 | 23 03 | 23 48 | 24 33
10.5 108 58.4 0] 0515 ]0541 | 06 03 |22 19 |23 08 | 23 56 | 24 43

213107 583|510 0529 | 0555 | 06 17 | 22 21 | 23 12 | 24 03 | 00 03
32.0 107 58.3 20) 05 42 | 06 09 | 06 33 | 22 22 | 23 17 | 24 11 | 00 11
42.7 107 58.2 30 0555 )06 25| 06 50 | 22 24 | 23 23 | 24 20 | 00 20
53.4 10.7 58.2 35) 06 02 |06 33|07 00 ) 2225 |23 26 |24 26 | 00 26
04.1 106 58.2 40| 06 09 | 06 42 | 07 12 | 22 27 | 23 30 | 24 32 | 00 32
14.7 10.6 58.1 45| 06 17 | 06 53 | 07 25 | 22 28 | 23 35 | 24 39 | 00 39
25.3 106 581 |SS50] 06 26 | 07 05 | 07 41 | 22 30 | 23 40 | 24 47 | 00 47
35.9 106 58.0 52106 29 | 07 11 | 07 49 | 22 31 | 23 42 | 24 51 | 00 51
46.5 105 58.0] 54 06 33 | 07 17 | 07 58 | 22 32 | 23 45 | 24 56 | 00 56
57.0 105 58.0) - 56| 06 38 | 07 24 | 08 07 | 22 33 | 23 48 | 25 00 | 01 00
07.5 105 57.9 58] 06 43 | 07 32 | 08 18 | 22 34 | 23 51 | 25 06 | 01 06
18.0 104 579 |S 60 ] 06 48 | 07 40 | 08 31 | 22 35 | 23 55 | 25 12 | 01 12
28.4 104 57.8

Twilight Moonset
07283 234 430 | 36 051 114 38.8 103 57.8 9

; 08]298 234 425| 50355 115 3 491 104 578 lot. |Sunset| il Naw. | 24 25 26 21
U 09]313 234 .- 419 65 06.0 115 59.5 10.3 57.7

£ 10| 328 23.4 414 79 36.5 115 09.8 10.2 57.7 ° A m hom Nom h m hom hom Aoom
S 111343 234 409 | 94 07.0 115 20.0 103 57.7 [N 72 (a} um} o] 09 50 {11 38 | 13 24 | 15 08
D 12358 23.3 N19 40.3 | 108 37.5 11.6 N 4 30.3 101 57.6 [N 70 ] [ws] a 09 50 | 11 32 |13 11 | 14 46
A 13] 13 233 39.8 {123 08.1 116 40.4 102 576 68] 22 35 i I 09 51 |11 27 |13 00 | 14 29
v 14] 28 233 39.3 1137 38.7 116 50.6 101 57.5| 66| 21 54 1 1 09 51 | 11 23 |12 51 | 14 16

15| 43 233 -- 387|152 09.3 117
161 58 23.3 38.2 | 166 40.0 11.7
17] 73 233 37.6 (181 10.7 117

18| 88 23.3 N19 37.1|195 414 117 N
19103 23.3 36.6 | 210 12.1 118
20f118 233 36.0 [ 224 429 118
211133 233 -- 355|239 137 118
221148 233 34.9 1253 445 118
231163 233 34.4 1268 153 119

2600 178 23.3 N19 33.8 | 282 46.2 11.8 N
01}193 233 - 333|297 17.0 119
02]208 233 « 327|311 479 120
03] 223 233 --.322 326 189 119
04] 238 233 31.7 | 340 498 120
05| 253 233 31.1 {355 20.8 119

06] 268 23.3 N19 30.6 9 517 120 N
07} 283 233 30.0 | 24 227 121

00.7 101 575 64|21 26 | 23 23 1 09 51 |11 19 | 12 44 | 14 04
10.8 100 57.5| 62 21 05 | 22 26 I 09 51 | 11 16 | 12 37 | 13 55
20.8 100 574 60| 20 48 | 21 54 i 09 51 |11 13 | 12 32 | 13 47

30.8 99 574 |N58] 20 34 | 21 31 | 23 27 | 09 52 | 11 11 |12 27 |13 40
40.7 99 573 56|20 21 | 21 13 | 22 35 | 09 52 | 11 09 | 12 23 | 13 33
50.6 99 57.3|] 54|20 11 [ 20 57 | 22 06' | 09 52 | 11 07 | 12 19 | 13 28
00.5 98 573 52|20 01 | 20 44 | 21 44 | 09 52 | 11 05 | 12 15 | 13 23
103 9857.2) 50) 1953|2033 }2127 0952|1104 1212|1318
20.1 97572} 45|19 35| 20 10 | 20 54 | 09 52 | 11 00 | 12 O6 | 13 08

298 97572 |N40} 19 21 [ 19 52 | 20 30 | 09 52 | 10 57 | 12 00 | 13 00
395 96 57.1 3511909 1937|2011 0952|1055 |11 55 |12 53
49.1 96 57.1 30) 1858|1924 |19 56 |09 521053 |11 51 |12 47
58.7 95 57.0| 20)] 18 40 | 19 04 | 19 32 | 09 53 | 10 49 | 11 43 | 12 36
08.2 95570|N10)| 18 24 | 18 47 | 19 13 | 09 53 | 10 46 | 11 37 | 12 27
17.7 9.4 57.0 0}18 10 | 18 32 |18 57 | 09 53 | 10 42 | 11 31 |12 18

27.1 94 569)S10}17 56 |18 18 | 18 44 | 09 53 | 10 39 | 11 25 | 12 10
365 94 569| 20|17 40 | 18 04 | 18 31 | 09 53 | 10 36 | 11 18 | 12 00

"E” 08/298 23.3  295| 38 538 120 7459 93569| 30|17 23|17 49 |18 18 | 09 53 | 10 32 | 11 11 | 11 50
09313 233 -- 289 53 248 120 7552 92568| 35|17 13 [ 17 40 | 18 11 | 09 53 | 10 30 | 11 07 | 11 44
010|328 23.3  284| 67 558121 8044 92568| 40)17 02 (17 31 |18 04 | 09 53 | 10 28 [ 11 02 | 11 37
’E‘ 11{343 233 27.8| 82 269 121 136 91 567| 45|16 48 | 17 20 | 17 56 | 09 53 | 10 25 | 10 56 | 11 29
s 12|358 233 N19 27.3| 96 58.0 121 N 8 22.7 9.1 56.7|S 50| 16 32 | 17 08 | 17 48 | 09 53 | 10 21 | 10 50 | 11 19
o 13| 13233 267|111 291121 8318 90567| 52| 1624|1702 |17 44 |09 53 |10 20 | 10 46 | 11 15
A 14] 28233 262/126 002 121 8 40.8 90 566 | 5416 16 | 16 56 | 17 40 | 09 53 | 10 18 | 10 43 | 11 10
y 15| 43233 .- 256|140 313 122 8498 89566| 56|16 06 [ 16 49 | 17 36 | 09 53 | 10 16 | 10 39 | 11 04

16| 58233 251|155 025121 8587 89 566| 58| 1555 | 16 42 | 17 31 | 09 53 | 10 14 | 10 35 | 10 58

17| 73233 245|169 336 122 9 07.6 88 565|S 60| 1543 | 16 33 | 17 26 | 09 53 | 10 12 | 10 31 | 10 52

18| 88 23.3 N19 23.9 {184 04.8 122 N 9 164 88 56.5 MOON

191103 233 23.4|198 36.0 122 9 252 87 565 Ean. of rsun Mar P

201118 233 228213 072 122 339 86 564 | Day | OO T - - Tl lage| Phase

21/133 233 -- 223|227 384 122 9 425 86 56.4 00 12" | Pass. | Upper Lower

221148 233  21.7|242 09.6 122 9 51.1 85 564 " -

. L] s m ] h m h m d
596 85563] 24| 06 25 | 06 26 | 12 06 | 03 41 | 16 06 |19
25) 06 26 | 06 27 | 12 06 | 04 31 | 16 55 | 20 O

$D.158 d os| sD. 160 157  155| 26|06 27 | 06 27 | 12 06 | 05 19 | 17 43 |21

23163 233 212|256 40.8 123

| 0000 OO0 VOOPBOPPOWWOO®NNNN NNOOCOCO|CCCTVIULLLI LB LD BBWWWW WWRNRNRNINN M HOO0OO0O00 O00000 HiHFFMKFe.
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Table Selections 5
T-3
208 1978 OCTOBER 25, 26, 27 (WED., THURS., FRI.)
ARIES | VENUS —-38| MARS +1.7 | JUPITER —1.7 |SATURN +1.1 STARS
GMT. GHA. GHA. Dec. GHA. Dec. G.HA. Dec. GHA. Dec. Name SHA. Dec.
d h ° ’ ° ’ ° ’ . ’ . ’ ° ’ . ’ ° ’ ° . ° ’ ° ’
2500 33 01.7 | 165 27.4 S24 38.1 | 161 15.0 S19 13.3 | 263 03.8 N18 45.7 | 230 09.7 N 8 59.2 |Acamar 315 37.8 S40 23.3
01| 48 04.1 | 180 30.6 378|176 15.6 13.8 | 278 06.0 45.6 | 245 119 59.1 |Achernor 335 45.7 S57 20.7
02| 63 06.6 | 195 33.7 375191 163 14.2 | 293 08.2 45.6 | 260 14.1 59.0 |Acrux 173 39.2 S62 58.7
03| 78 09.1 | 210 36.9 -- 37.1 {206 169 -- 14.7 | 308 10.5 -- 455|275 164 -- 59.0 |Adhara 255 33.0 S28 56.4
04] 93 11.5 | 225 40.0 36.8 1221 17.6 15.1 | 323 12.7 45.5 1290 18.6 58.9 JAldebaran 291 19.2 N16 28.0
05]108 14.0 | 240 43.2 36.5 | 236 18.2 15.6 | 338 149 454 1305 209 58.8
06]123 16.4 | 255 46.3 S24 36.2 | 251 18.8 S19 16.1 | 353 17.1 N18 45.4 | 320 23.1 N 8 58.7 |Alioth 166 44.3 N56 04.5
w 07]138 18.9 | 270 49.5 35.9 | 266 19.5 16.5 8 193 45.3 | 335 253 58.6 |Alkaid 153 20.1 N49 25.2
E 08} 153 21.4 | 285 52.7 35.6 | 281 20.1 17.0] 23 215 45.2 | 350 27.6 58.5 |Al Na'ir 28 16.4 547 039
09] 168 23.8 |300 559 -- 352|296 208 -- 174| 38 23.8 -- 45.2 5 29.8 -- 58.5 |Alnilam 276 128 S'1 129
0 10} 183 26.3 | 315 59.0 349|311 214 179 | 53 26.0 45.1 | 20 32.0 58.4 |Alphard 218 219 S 8 339
: 11198 28.8 | 331 02.2 34.6 | 326 221 184 | 68 28.2 45.1 | 35 343 58.3
s 121213 31.2 | 346 05.4 S24 34.2 | 341 22.7 S19 18.8 | 83 30.4 N18 45.0 | 50 36.5 N 8 58.2 |Alphecca 126 33.6 N26 474
D 13| 228 337 1 08.6 339|356 234 19.3 | 98 326 450 | 65 388 58.1 |Alpheratz 358 10.3 N28 58.6
A 14]243 362 | 16 11.8 336 | 11 240 19.7 | 113 3438 449 | 80 41.0 58.0 |Altair 62 338 N 8 49.0
Y 15258 386 | 31 150 -- 332 26 247 -- 20.2|128 37.1 -- 449 | 95 432 -- 58.0 |Ankaa 353 41.2 542 25.3
16]273 41.1 | 46 18.2 329 | 41 253 20.6 | 143 393 44.8 | 110 455 57.9 |Antares 112 58.8 S26 23.0
171288 436 | 61 21.4 325 | 56 26.0 21.1]158 415 448 1125 47.7 57.8
18] 303 46.0 | 76 24.6 S24 32.2 | 71 26.6 S19 21.5|173 43.7 N18 44.7 | 140 50.0 N 8 57.7 |Arcturus 146 20.0 N19 17.7
19318 485 | 91 27.8 318 | 86 273 22.0 | 188 459 44.7 | 155 52.2 57.6 |Atria 108 24.5 S68 59.4
20] 333 50.9 | 106 31.0 315101 279 22.5 1203 48.2 446|170 544 57.5 |Avior 234 28.7 S59 26.2
211348 53.4 | 121 343 -- 3111116 285 -- 229|218 50.4 -- 44,5185 56.7 -- 57.5 |Bellotrix 278 599 N 6 198
22 3559|136 375 30.8 {131 29.2 234|233 526 445 | 200 58.9 57.4 |Betelgeuse 271 29.5 N 7 24.2
23| 18 58.3 | 151 40.7 30.4 | 146 29.8 23.8 | 248 54.8 444 1216 01.2 57.3
2600 34 00.8 | 166 43.9 S24 30.1 [ 161 30.5 S19 24.3 | 263 57.0 N18 44.4 | 231 03.4 N 8 57.2 |Canopus 264 07.5 S52 40.9
01} 49 03.3 |181 47.2 29.7 | 176 31.1 24.7 | 278 59.3 44.3 | 246 05.6 57.1 |Capella 281 12.9 N45 58.4
02| 64 05.7 {196 50.4 29.3 191 318 25.2 1294 015 443 | 261 079 57.0 |Deneb 49 49.3 N45 127
03| 79 08.2 {211 53.7 -- 29.0 | 206 32.4 -- 25.6 309 03.7 -- 44.2|276 10.1 -- 57.0 |Denebola 183 00.7 N14 415
04| 94 10.7 | 226 56.9 28.6 | 221 33.0 26.1 | 324 059 442 1291 124 56.9 |Diphda 349 219 S18 06.1
05]109 13.1 | 242 00.2 28.2 | 236 337 26.5 | 339 08.2 44.1 | 306 14.6 56.8
06] 124 15.6 | 257 03.4 S24 27.9 | 251 34.3 S19 27.0 { 354 10.4 N18 44.1 | 321 16.8 N 8 56.7 |Dubhe 194 24.3 N61 51.8
07]139 18.1 | 272 06.7 27.5 | 266 35.0 274 9 126 44.0 | 336 19.1 56.6 |Elnath 278 455 N28 35.3
T 08]154 20.5 | 287 09.9 27.1 | 281 35.6 279 | 24 148 440 | 351 21.3 56.5 |Eltanin 90 58.6 N51 29.9
H 09]169 23.0 {302 13.2 -- 26.7|296 363 -- 283 ] 39 171 -- 439 6 23.6 -+ 56.5 |Enif 34 127 N 9 469
u 10]184 25.4 | 317 16.5 26.3 | 311 369 288 54 193 439 | 21 258 56.4 |Fomalhaut 15 52.7 S29 441
R 11}199 2791332 19.7 26.0 | 326 375 29.2 | 69 215 438 | 36 28.0 56.3
S 12} 214 30.4 | 347 23.0 S24 25.6 | 341 38.2 S19 29.7 | 84 23.7 N18 438 | 51 30.3 N 8 56.2 |Gacrux 172 30.6 S56 59.5
D 13]229 328 2 263 25.2 | 356 38.8 301 99 26.0 437 | 66 325 56.1 |Giench 176 19.6 S17 25.3
A 141244 353 | 17 29.6 248 | 11 395 306|114 28.2 436 | 81 348 56.1 |Hadar 149 25.7 S60 16.1
Y 15(259 37.8| 32 329 -- 244 | 26 40.1 -- 31.0{129 304 -- 436 | 96 37.0 -- 56.0 |Hamal 328 30.0 N23 21.8
161274 40.2 | 47 36.2 240 | 41 407 315144 326 4351111 393 55.9 |Kaus Aust. 84 188 S34 237
17] 289 42.7 | 62 395 236 | 56 41.4 319159 349 435|126 415 55.8
181304 45.2 | 77 42.8 524 23.2| 71 42.0 S19 324|174 37.1 N18 434 | 141 43.7 N 8 55.7 |Kochab 137 20.3 N74 147
191319 476 | 92 46.1 228 | 86 427 328|189 393 434|156 46.0 55.6 |Markab 14 04.2 N15 05.7
20| 334 50.1 | 107 49.4 2241101 433 3331204 415 433|171 48.2 55.6 |Menkar 314 422 N 4 004
211349 525|122 52.7 -- 22.0|116 439 -- 33.7]219 438 -- 433|186 50.5 -- 55.5 |Menkent 148 389 S36 158
22 4 55.0 | 137 56.0 216 {131 446 34.2 | 234 46.0 43.2 | 201 52.7 55.4 |Mioplacidus 221 45.3 S69 37.5
23| 19 57.5 152 59.3 21.2 | 146 45.2 34.6 | 249 48.2 43.2 1216 549 55.3
27 00| 34 59.9 | 168 02.6 S24 20.8 | 161 45.8 S19 35.1 | 264 50.5 N18 43.1 | 231 57.2 N 8 55.2 |Mirfak 309 17.4 N49 471
01| 50 02.4 | 183 05.9 20.3 |176 465 355|279 52.7 43.1 | 246 59.4 55.2 |Nunki 76 309 S26 19.3
02| 65 04.9 | 198 09.3 199|191 471 36.0 | 294 549 43.0 | 262 01.7 55.1 |Peacock 54 00.5 S56 48.4
03| 80 07.3 |213 12.6 -- 195|206 47.7 -- 36.4 309 57.1 -- 43.0 277 039 -- 55.0 |Pollux 243 59.7 N28 04.5
04| 95 09.8 | 228 15.9 19.1 | 221 484 369|324 594 429 | 292 06.2 54.9 |Procyon 245 27.1 N 5 168
05]110 12.3 | 243 19.3 18.6 | 236 49.0 37.3|340 01.6 429|307 08.4 548
061125 14.7 | 258 22.6 S24 18.2 | 251 49.7 S19 37.8 | 355 03.8 N18 42.8 | 322 10.6 N 8 54.8 |Rasclhague 96 31.0 N12 348
07] 140 17.2 | 273 26.0 17.8 | 266 50.3 38.21 10 06.1 428 | 337 129 54.7 |Regulus 208 11.6 N12 04.3
08] 155 19.7 | 288 29.3 17.4 | 281 50.9 386 25 083 42.7 | 352 15.1 54.6 |Rigel 281 37.0 S 8 135
F 09{170 22.1 | 303 32.7 -- 169296 51.6 -- 39.1| 40 105 -- 427 7 17.4 -- 545 |Rigil Kent. 140 28.2 S60 44.7
R 10]185 24.6 | 318 36.0 16.5 | 311 52.2 395 | 55 12.8 426 | 22 19.6 54.4 |Sabik 102 429 S15 418
1 11]200 27.0 | 333 39.4 16.0 | 326 52.8 400} 70 15.0 426 | 37 219 543
D 12]215 29.5 | 348 42.7 S24 15.6 | 341 53.5 S19 40.4 | 85 17.2 N18 425| 52 24.1 N 8 54.3 |Schedar 350 09.9 N56 254
A 13] 230 32.0 3 461 15.2 | 356 54.1 409 | 100 19.4 425 | 67 264 54.2 |Shaulo 96 57.8 S37 05.3
Y 14245 344 | 18 49.5 147 | 11 547 413|115 217 424 | 82 28.6 54.1 [Sirius 258 56.7 S16 41.2
151260 36.9| 33 528 -- 143 | 26 554 -- 41.7|130 239 -- 424 97 30.8 -- 54.0 |Spica 158 59.2 S11 029
16} 275 39.4 | 48 56.2 138 | 41 56.0 42.2 1145 26.1 4231112 331 53.9 |Suhail 223 11.8 S43 20.6
171290 418 | 63 59.6 133 ] 56 56.6 42.6 | 160 28.4 42.3 1127 353 539
18305 44.3 | 79 03.0 S24 129 | 71 57.3 S19 43.1 | 175 30.6 N18 42.2 | 142 37.6 N 8 53.8 |Vega 80 56.9 N38 46.2
19320 46.8| 94 06.4 124 | 86 579 4351190 328 42.2 | 157 39.8 53.7 |Zuben'ubi 137 34.8 S15 S57.1
201335 49.2 {109 09.8 120101 585 440205351 421172 421 536 A e e
211350 51.7 {124 13.2 -- 115|116 59.1 -- 444|220 37.3 -- 421|187 443 -- 535 o 4 Nom
22 5 54.2 1139 16.5 11.0 | 131 59.8 448 | 235 39.5 42.0 | 202 46.6 §3.5 [Venus 132 431 12 50
23] 20 56.6 | 154 19.9 10.6 | 147 00.4 45.3 | 250 41.8 42.0 | 217 488 53.4 |Mars 127 29.7 1313
— Jupiter 229 56.2 6 23
Mer. Pass. 21 40.4 v 33 d o4 v o6 d o5| v 22 d o1| v 22 d o1 [Satum 197 026 8 34
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6 Starpath Celestial Navigation Course
T-4
1978 OCTOBER 25, 26, 27 (WED., THURS., FRI) 209
Twilight i Moonrise
GMT SON MOON Lot | nout.  civil |SU™®| 25 26 21 28
"l GHA. Dec. | GHA v  Dec. d HP A LN DL LY BN U BLELE L
an] o . o | . . o, . U INT2|os 40|07 00| 0819 | 225524330033 0211
2500]183 57.1 S11 53.9 {259 47.5 136 N13 44.1 63 543 [N 70| 05 39 | 06 51 | 08 00 | 23 14 | 24 44 | 00 44 | 02 16
01/198 57.2  54.8|274 201 136 13 37.8 63 543| 68|05 38 | 06 43 | 07 45 | 23 29 | 24 54 | 00 54 | 02 20
02|213 572 557|288 52.7 136 13 315 64 543 | 66| 0537 | 06 37 | 07 32 | 23 41 | 25 01 | 01 01 | 02 23
03]228 57.3 -+ 56.5]303 253 137 13 25.1 64 543| 64|05 35|06 31 | 07 22 | 23 51 | 25 08 | 01 08 | 02 26
04/243 574  57.4|317 58.0 137 13 18.7 e5543| 62| 0534 | 06 26 | 07 13 | 24 00 | 00 00 | 01 13 [ 02 29
05[258 57.5  58.2(332 307 137 13 12.2 66 544| 60| 05 33 | 06 22 | 07 06 | 24 07 | 00 07 | 01 18 | 02 31
06273 57.5 S11 59.1 | 347 03.4 13.7 N13 05.6 6.6 54.4 [N 58] 05 32 | 06 18 | 06 59 | 24 14 | 00 14 | 01 22 | 02 33
w 07/288 576 12000| 1361137 12590 67544| 56|05 31 |06 15|06 53 |24 19 | 00 19 | 01 26 | 02 35
¢ 08[303577 008 16 088 138 12523 68544 | 5410530 | 06 11 06 48 | 24 24 | 00 24 | 01 29 | 02 36
o 99]318578 -~ 017 30 416 137 12455 s 544 | 520529 |06 08 |06 43 |24 29| 0029|0132 |02 38
n 10[333578 026 45143 138 12387 68 544| 50|05 28 | 06 06 | 06 39 | 24 33 | 00 33 | 01 35 | 02 39
§ 11]348 579 034 59 471138 12319 69 544 45|05 25 | 05 59 [ 06 30 | 24 42 | 00 42 | 01 41 | 02 42
¢ 12| 3580512 043| 74 19.9 138 N12 25.0 7.0 54.4 [N 40| 05 22 | 05 54 | 06 22 | 24 49 | 00 49 | 01 46 | 02 44
o 13| 18581 052 88 527 138 12180 70544 35|05 20| 0549 |06 15| 00 02 | 00 56 | 01 50 | 02 46
A 14] 33581 060103 255 138 12110 71 544| 30] 05 17 | 05 45 [ 06 09 | 00 09 | 01 01 [ 01 54 | 02 48
y 15| 48582 -- 069|117 583 139 12039 72545| 20|05 10 | 05 36 [ 05 59 | 00 22 f 01 11 | 02 01 | 02 51
16| 63583 077132 312 138 11567 7.2 545|N10| 05 03 | 05 28 | 05 49 | 00 32 | 01 19 | 02 07 | 02 54
17| 78583 086|147 040 139 11495 72545| 0| 04 55|05 19 | 05 41 | 00 43 | 01 27 | 02 12 | 02 57
18| 93 58.4 S12 09.5 | 161 36.9 138 N11 42.3 73 545|510 | 04 45 | 05 10 [ 05 32 | 00 53 | 01 35 | 02 17 | 02 59
19]108 58.5 103|176 09.7 139 11350 74 545| 20| 04 33 | 04 59 [ 05 22 | 01 03 | 01 44 | 02 23 | 03 02
20{123 586 112|190 426 139 11276 74 545| 30]| 04 17 | 04 46 | 05 11 | 01 16 | 01 53 | 02 30 | 03 05
21/138 586 -- 12.0|205 155 139 11 20.2 7.4 545| 35]| 04 07 | 04 38 [ 05 05 | 01 23 |01 59 | 02 33 | 03 07
22153587 129|219 484 139 11128 76 545| 40] 03 54 | 04 29 | 04 57 | 01 31 | 02 05 | 02 38 | 03 09
23[168 588  13.8234 213 140 11052 75545]| 45|03 39 [ 04 17 | 04 49 | 01 40 | 02 12 | 02 42 | 03 11
2600|183 58.8 S12 14.6 | 248 54.3 139 N10 57.7 76 546 |S50| 03 19 | 04 03 | 04 38 | 01 52 | 02 21 | 02 48 | 03 14
01|198 589 155|263 27.2 139 10 50.1 7.7 546 | 52|03 10 | 03 56 | 04 33 | 01 57 [ 02 25 | 02 51 | 03 16
02/213 590 163|278 001 140 10 424 7.7 546| 54|02 58 | 03 49 | 04 28 | 02 03 | 02 30 | 02 54 | 03 17
03[228 59.0 -+ 17.2 (292 331 139 10347 78 546| 56|02 45 | 03 40 | 04 22 | 02 09 | 02 34 | 02 57 | 03 19
04[243 59.1  18.0|307 06.0 140 10 269 7.8 546| 58|02 30 | 03 30 | 04 15 | 02 16 | 02 40 | 03 01 | 03 20
05|258 59.2  18.9|321 39.0 140 10 19.1 7.9 54.6|S60] 02 11 | 03 19 | 04 08 | 02 24 | 02 46 | 03 05 | 03 22
06273 59.2 512 19.8 | 336 12.0 139 N10 11.2 7.9 54.7 -
07]288 59.3 206 |350 44.9 140 10 03.3 80 547 | rar. | Sunser | _ TWiHOM Moonzet
T 08[303 594  215| 5179140 9553 80 54.7 Civil _Nau. | 25 26 21 28
H 09318 594 -- 223| 19 509 140 9 47.3 81 547
U 10] 333 595 23.2 34 239 140 9'39.2 81 54.7 ° h m h m h m AN om A m h m h -
R 111348596  24.0| 48 569 140 9311 82547 N72| 1507 | 16 26 | 17 46 | 15 51 | 15 46 | 15 41 | 15 37
S 12| 3596512249 | 63 299 140N 9229 82547 |NT0| 1527 | 16 35 | 17 47 | 15 31 | 15 33 | 15 34 | 15 35
0 13| 18597  257| 78 029 140 9147 82548| 68| 1542|1643 |17 49 | 1515 |15 22 | 15 28 | 15 33
A 14| 33598 266 92359 140 9065 83548| 66]1554 |16 50 | 17 50 | 15 02 | 15 14 | 15 23 | 15 32
Y 15| 48598 -- 275]107 089 140 8582 84 548| 64|16 05|16 56 |17 51 | 14 51 | 15 06 | 15 19 | 15 31
16| 63599 283121419 140 8498 84 548| 62|16 14 | 17 01 |17 52 | 14 42 | 15 00 | 15 15 | 15 30
17 79000  29.2{136 149 140 8414 84 548| 60|16 21|17 05|17 54 | 14 34 | 14 54 | 15 12 | 15 29
18| 94 00.0 512 30.0 {150 47.9 140 N 8 33.0 85 54.9 [N 58| 16 28 | 17 09 | 17 55 | 14 27 | 14 49 | 15 09 | 15 28
19]109 001 309|165 209 140 8245 85 549| 56|16 34 |17 13|17 56 | 14 21 | 14 45 | 15 06 | 15 27
20[124 001 317|179 539 140 8160 86 549| 54]| 1639 |17 16 [ 17 57 | 14 15 | 14 41 | 15 04 | 15 27
21/139 002 -- 326(194 269 140 8074 86549| 521644 | 1719|1758 | 14 10 | 14 37 | 15 02 | 15 26
22/154 003 334208 599 140 7588 86 549| 50|16 48 |17 22 | 17 59 | 14 05 | 14 34 | 15 00 | 15 26
23]169 003 343223 329 140 7502 87549| 45|16 58 | 17 28 | 18 02 | 13 56 | 14 26 | 14 56 | 15 25
2700] 184 00.4 S12-35.1 [ 238 059 140 N 7 415 87 55.0 |N40| 17 06 | 17 33 | 18 05 | 13 47 | 14 20 | 14 52 | 15 24
01|199 00.4 360252 389 140 7328 88550 35|17 13|17 38|18 08 | 13 40 | 14 15 | 14 49 | 15 23
02|214 005 368|267 119 140 7240 88550| 30|17 19|17 43|18 11|13 34 | 14 11 | 14 46 | 15 22
03]229 00.6 -- 37.7|281 449 140 7152 88550]| 20|17 29| 1752|1818 |13 23 |14 03 | 14 42 | 15 21
04]244 006 385|296 179 139 7 064 89 550 |[N10) 17 39 | 18 00 | 18 25 | 13 13 | 13 56 | 14 37 | 15 20
05259 00.7  39.4310 508 140 6575 90551| 0|17 4718091833 |13 04|13 49 | 1433|1518
06| 274 00.7 S12 40.2 | 325 23.8 140 N 6 485 89 551 |S10) 17 56 | 18 18 | 18 43 | 12 55 | 13 42 | 14 29 | 15 17
07/289 008  41.1[339 568 139 6396 90551| 20|18 06 | 18 29 | 18 56 | 12 45 | 13 35 | 14 25 | 15 16
08]304 009 419354 297 140 6306 90551| 30|18 1718421912 | 12341327 |14 201515
F 09]319 009 - 428| 9027139 6216 91552| 35|18 24 | 1850|1922 1228 1322|1417 |15 14
R 10334010 436| 23356139 6125 91552| 40)1831]|1900)1935|1220)1317 |14 14 |1513
| 11/389 010 445| 38 085139 6034 92552| 45|18 40|19 121950 |12 12 )13 10|14 10 |1512
D 12| 4011512453 52 414 140 N 5542 91552]S50] 1851 |19 26|20 10 |12 01 |13 03 | 14 06 | 15 10
A 13| 19012 462| 67 144139 5451 92552 52|18 561933 |20 20| 115 [1259 |14 03 |15 10
vy 18| 34012 470| 81473138 5359 93553| 54|19 01|19 41]2032|1151]1255]1401]1509
15| 49 013 -- 47.8| 96 201139 5266 93553| 56|19 07 |19 50 [ 20 45 | 11 45 | 12 51 | 13 59 | 15 08
16| 64 013 487110530139 5173 93553| 58] 19 14 |20 00 |21 01 | 11 38 | 12 46 | 13 56 | 15 08
17| 79 014 495|125 259 138 5080 93553 |S60] 19 22|20 11 |21 21 | 11 31 | 12 41 | 13 53 | 15 07
18| 94 01.4 512 50.4 [139 58.7 139 N 4 58.7 9.4 55.4
19]109 015~ 51.2|154 316 138 4 49.3 9.4 554 Ean. of :un Mer Mer. h‘m
20{124 015  52.1)169 04.4 138 4 399 9.4 554 pgy | Fan. of Time . . aoe]  Phose
21|139 016 -- 529|183 37.2 138 4 305 95 554 00 12° | Poss. | Upper Lower
22|154 016 538198 10.0 138 4 21.0 95 555 PP B R e I I
23]169 017 546|212 428 137 4115 95555] 25| 1548 | 1552 | 11 44 | 06 53 | 19 16 |23
26| 15 55 | 15 58 | 11 44 | 07 38 | 20 00 |24 O
$0.161 d 09| sD. 148 149  150| 27|16 01 | 16 04 | 11 44 | 08 23 | 20 45 |25
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Table Selections 7
T-5
66 1981 MARCH 26, 27, 28 (THURS., FRI., SAT.)
ARIES | VENUS —-3.5] MARS +1.3]| JUPITER —2.0| SATURN +0.6 STARS
GMT! GHA. GHA. Dec. GHA. Dec. GHA. Dec. G.HA. Dec. Name SHA. Dec.
d h ° ’ ° ’ ° ’ ° ’ ° ’ ° ’ ° ’ ° ’ ° . ° ’ ° ’
2600 183 21.1| 180 52.7S 0 27.6| 176 443 N 2 04.9| 357 39.3 S 0 43.8| 356 18.5S 0 09.3 | Acamar 315 37.3 S40 231
01} 198 23.6 | 195 52.3 26.3) 191 45.0 05.7] 12 42.0 437 11 21.1 09.3 J Achernar 335 45.6 S57 20.2
02} 213 26.0} 210 51.9 25.1] 206 45.7 06.5| 27 448 435} 26 238 09.2 | Acrux 173 36.1 S62 59.7
03] 228 28.5] 225 51.5 -- 23.8|221 464 -- 07.3]| 42 47.6 -- 434 41 264 -- 09.1 |Adhara 255 31.8 S28 57.1
04} 243 30.9| 240 51.1 22,61 236 47.1 08.0] 57 50.3 433) 56 29.1 09.0 | Aldebaran 291 17.8 N16 28.2
05| 258 33.4] 255 50.8 21.3] 251 47.8 08.8f 72 53.1 4321 71 317 09.0
06] 273 35.9] 270 504 S 0 20.1} 266 485N 2 09.6| 87 558 S 0 43.0| 86 34.3 S 0 08.9 | Alioth 166 41.7 N56 03.7
07| 288 38.3| 285 50.0 18.8| 281 49.2 10.4| 102 58.6 4291 101 37.0 08.8 | Alkaid 153 17.8 N49 244
T 08] 303 40.8 | 300 49.6 17.6| 296 49.9 11.2| 118 014 428 116 39.6 08.7 | Al Na'ir 28 149 S47 03.1
H 09] 318 43.3| 315 49.3 -- 163} 311 50.6 -- 12.0| 133 04.1 -- 426 131 423 08.6 | Alnilam 276 114 S 1 130
u 10] 333 45.7 | 330 48.9 15.1] 326 51.3 12.7 | 148 06.9 425} 146 449 08.6 | Alphard 218 20.0 S 8 348
R 11) 348 48.2| 345 485 13.8] 341 52.0 13.5] 163 09.6 4241 161 475 08.5
S 12 3 50.7 048.1S 0 125|356 527 N 2 143|178 124 S 0 42.3| 176 50.2 S 0 08.4 | Alphecca 126 31.6 N26 46.5
D 13] 18 53.1| 15 47.7 11.3] 11 534 15.1} 193 15.2 42.1] 191 52.8 08.3 | Alpheratz 358 09.3 N28 59.0
A 14] 33 55.6| 30 47.4 10.0] 26 54.1 15.9] 208 17.9 42.0| 206 55.5 08.2 | Altair 62 323 N 8 489
Y 15| 48 58.0| 45 47.0 -- 08.8| 41 548 -- 16.7| 223 20.7 -- 419|221 58.1 -- 08.2 |Ankaa 353 40.3 S42 247
16] 64 00.5| 60 46.6 07.5| 56 555 17.4] 238 234 41.7 | 237 00.8 08.1 | Antares 112 56.3 S26 23.4
17] 79 03.0| 75 46.2 06.3]| 71 56.2 18.2| 253 26.2 4161252 034 08.0
18] 94 05.4| 90 459 S 0 05.0| 86 56.8 N 2 19.0| 268 29.0 S 0 41.5| 267 06.1 S 0 07.9 | Arcturus 146 17.9 N19 16.7
19] 109 07.9| 105 455 03.8] 101 57.5 19.8| 283 31.7 414 282 08.7 07.9 | Atria 108 20.0 S68 59.4
20} 124 10.4| 120 45.1 02.5] 116 58.2 20.6 | 298 345 4121297 113 07.8 | Avior 234 27.8 S59 27.2
21§ 139 128|135 44.7 S 0 01.2| 131 589 -- 21.4|313 37.2 -- 41.1| 312 140 -- 07.7 | Bellatrix 278 585 N 6 19.8
22| 154 15.3| 150 444 0 00.0| 146 59.6 22.1] 328 40.0 41.0| 327 16.6 07.6 | Betelgeuse 271 28.0 N 7 24.1
23] 169 17.8] 165 44.0 N 0 01.3} 162 00.3 229} 343 428 40.8 | 342 19.3 07.5
2700 184 20.2} 180 43.6 N 0 025|177 01.0N 2 23.7| 358 455 S 0 40.7| 357 21.9 S 0 07.5 | Canopus 264 07.1 S52 415
01} 199 22.7 | 195 43.2 03.8} 192 01.7 245 13 483 40.6| 12 24.6 07.4 | Capella 281 10.9 N45 58.8
02] 214 25.2| 210 428 05.0 | 207 02.4 25.3| 28 51.0 405 27 27.2 07.3 | Deneb 49 48.5 N45 125
03] 229 27.6| 225 425 -- 06.3)222 03.1 -- 26.1| 43 53.8 -- 40.3| 42 29.8 -- 07.2 | Denebola 182 58.4 N14 40.6
04} 244 30.1| 240 42.1 07.5] 237 03.8 26.8| 58 56.6 40.2) 57 325 07.1 | Diphda 349 20.9 S18 05.6
05) 259 32.5| 255 41.7 08.8 | 252 04.5 27.6) 73 593 40.1} 72 35.1 07.1
06] 274 35.0| 270 41.3 N 0 10.1} 267 052N 2 284| 89 02.1S 0 399} 87 37.8 S 0 07.0 | Dubhe 194 21.1 N61 513
07} 289 37.5| 285 41.0 11.3| 282 05.9 29.2}1 104 049 39.8] 102 40.4 06.9 | Elnath 278 43.8 N28 355
08| 304 39.9 | 300 40.6 12.6| 297 06.6 30.0| 119 07.6 39.7| 117 431 06.8 | Ettanin 90 57.5 NS1 29.2
F 09] 319 424} 315 40.2 -- 13.8|312 07.3 -- 30.7| 134 104 -- 39.6]| 132 45.7 -- 06.8 |Enif 34 115N 9471
R 10} 334 449 330 39.8 15.1 | 327 08.0 315} 149 131 394} 147 48.3 06.7 | Fomalhaut 15 51.4 S29 434
| 11| 349 47.3| 345 394 16.3 | 342 08.7 323] 164 159 39.3] 162 51.0 06.6
D 12 4 498 039.1NO 176|357 094N 2 331|179 18.7 S 0 39.2] 177 53.6 S 0 06.5 | Gacrux 172 27.8 S57 00.5
A 13| 19 523} 15 38.7 189 12 101 339|194 214 39.0] 192 56.3 06.4 | Gienah 176 17.3 S17 26.3
Y 14| 34 54.7| 30 383 20.1| 27 108 34.71 209 24.2 38.91 207 58.9 06.4 | Hadar 149 22.3 S60 16.8
15| 49 57.2) 45 379 -- 214| 42 115 -- 354|224 269 -- 388|223 01.6 -- 06.3 |Hamal 328 28.8 N23 223
16] 64 59.7| 60 37.6 226| 57 12.2 36.21 239 29.7 38.7 | 238 04.2 06.2 | Kaus Aust. 84 16.4 S34 235
17} 80 02.1| 75 37.2 239} 72 129 37.0| 254 325 38.5] 253 06.8 06.1
18] 95 04.6| 90 36.8N 0 25.1| 87 13.6 N 2 37.8)| 269 35.2S 0 38.4| 268 09.5 S 0 06.0 | Kochab 137 18.1 N74 138
19} 110 07.0| 105 36.4 26.4) 102 143 38.6 | 284 38.0 38.3] 283 12.1 06.0 | Markab 14 03.1 N15 06.0
20} 125 09.5 | 120 36.1 27.6| 117 15.0 39.3}1 299 40.7 38.2] 298 14.8 05.9 | Menkar 314 410 N 4 008
21§ 140 12.0| 135 35.7 -- 289|132 157 -- 40.1}|314 435 -- 38.0| 313 174 -- 05.8 | Menkent 148 36.3 S36 16.6
22} 155 14.4 | 150 35.3 30.2] 147 164 40.9] 329 46.3 37.9] 328 20.1 05.7 | Miaplacidus 221 44.3 S69 38.6
23] 170 16.9 | 165 34.9 314162 17.1 41.7 | 344 49.0 37.8| 343 22.7 05.7
2800 185 19.4] 180 345N 0 32.7] 177 178N 2 425 359 51.8 S 0 37.6| 358 25.3 S 0 05.6 | Mirfak 309 16.0 N49 47.7
01} 200 21.8 195 34.2 33.9| 192 185 432] 14 545 37.5| 13 28.0 05.5 | Nunki 76 28.8 S26 19.2
02} 215 24.3 210 338 35.21 207 19.1 440 29 57.3 37.4] 28 306 05.4 | Peacock 53 58.1 S56 47.6
03{ 230 26.8| 225 334 -- 364|222 198 -- 448 45 00.1 -- 37.3| 43 333 -- 05.3 |Pollux 243 57.6 N28 04.3
04} 245 29.2 | 240 33.0 37.71 237 205 45.6] 60 02.8 37.1| 58 359 05.3 | Procyon 245 253 N 5 16.3
05{ 260 31.7 | 255 32.7 3891 252 21.2 4641 75 05.6 37.0f 73 38.6 05.2
06] 275 34.2| 270 32.3 N 0 40.2} 267 219N 2 47.1| 90 08.3S 0 36.9] 88 41.2 S 0 05.1 |Rasalhague 96 29.2 N12 34.3
07] 290 36.6 | 285 31.9 41.5] 282 22.6 4791105 11.1 36.7] 103 438 05.0 | Regulus 208 09.4 N12 035
s 08] 305 39.1} 300 315 42.7] 297 233 48.7 | 120 139 36.6| 118 46.5 04.9 | Rigel 281 358 S 8 13.6
A 09] 320 41.5| 315 31.2 -- 44.0{312 240 -- 49.5]|135 16.6 -- 365|133 49.1 04.9 |Rigil Kent. 140 24.8 S60 45.2
T 10] 335 44.0| 330 30.8 45.2 ) 327 24.7 50.3 | 150 19.4 36.4| 148 51.8 04.8 | Sabik 102 40.6 S15 42.1
u 11} 350 46.5 | 345 30.4 46.5| 342 25.4 51.0] 165 22.1 36.2] 163 544 04.7
R 12 5 489 0 300N O 47.7] 357 26.1 N 2 51.8| 180 249 S 0 36.1| 178 57.1 S 0 04.6 | Schedar 350 09.2 N56 25.9
D 13] 20 514} 15 29.7 49.0] 12 26.8 5261195 27.7 36.0 193 59.7 04.6 | Shaula 96 55.2 S37 05.3
A 14| 35 539| 30 29.3 50.3| 27 275 5341 210 304 35.8} 209 02.3 04.5 | Sirius 258 55.4 S16 41.7
Y 15§ 50 56.3| 45 289 -- 515| 42 28.2 -- 54.2| 225 33.2 -- 357|224 05.0 -- 04.4 |Spica 158 56.9 S11 03.8
16] 65 58.8| 60 285 52.8| 57 289 5491 240 359 35.6 | 239 07.6 04.3 | Suhail 223 10.3 S43 21.6
17] 81 01.3| 75 28.1 54.0| 72 29.6 55.7 | 255 38.7 35.5| 254 10.3 04.2
18] 96 03.7] 90 27.8 N 0 55.3| 87 30.3 N 2 56.5| 270 41.5S 0 35.3| 269 129 S 0 04.2 | Vego 80 55.6 N38 45.7
19 111 06.2 | 105 27.4 56.5] 102 31.0 57.3| 285 44.2 35.2| 284 15.6 04.1 | Zuben‘ubi 137 32.4 S15 57.8
20] 126 08.6|120 270  57.8/117 317 581|300 470 351299 182  04.0 SHA  Mer Pors
21| 141 11.1|135 266 0 59.0]| 132 324 -- 58.8| 315 49.7 -- 35.0| 314 208 -- 039 o s hom
22] 156 13.6§150 26.3 1 00.3]|147 33.1 2 59.6] 330 52.5 34.8] 329 235 03.9 | Venus 356 234 11 57
23] 171 16.0 | 165 25.9 01.6] 162 338 3 00.4| 345 55.3 34.7 | 344 26.1 03.8 | Mars 352 408 12 11
hom Jupiter 174 253 0 05
Mer. Pass. 11 40.7 v-04 d 13 v 07 d o8 v 28 d 01 v 26 d 0.1|Saturn 173 01.7 011
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8 Starpath Celestial Navigation Course

1981 MARCH 26, 27, 28 (THURS., FRI., SAT.) 67
Twilight X Moonrise
ot SUN MOON tot | Naur civit || 26 27 28 29
1 eHa Dec. GHA. ¥  Dec. d HP. of homl nomf A omf n omi ohom] homf hom
anl o, ., e v . e 4+ .+ ,|INT2|0230]|0412|0523|0236| =m - -
26 00| 178 32.4 N 2 05.0| 300 24.7 13.2 S16 25.0 6.4 542|N 70| 02 58 | 04 24 | 05 27 | 01 43 | 03 35| == -

01] 193 32.6 06.0| 314 56.9 13.3 16 314 6.4 542 68| 03 19| 04 34| 05 31| 01 11| 02 41| 04 05| 05 06
02} 208 32.8 07.0] 329 29.2 13.2 16 37.8 6.3 54.2 661 03 35| 04 42| 05 34| 00 48| 02 09 | 03 22 | 04 20
03] 223 33.0 -- 08.0| 344 01.4 131 16 44.1 6.2 54.3 64] 03 48| 04 48| 05 37| 00 30 | 01 45| 02 53 | 03 S0
04} 238 33.1 08.9] 358 335 131 16 50.3 6.2 543 62] 03 58| 04 54| 05 39]| 00 15| 01 26 | 02 32 | 03 27
05| 253 33.3 099} 13 05.6 13.1 16 56.5 6.1 54.3 60} 04 07| 04 59| 05 41| 00 02 | 01 11 | 02 14 | 03 09
06] 268 33.5 N 2 10.9| 27 37.7 13.0 S17 02.6 6.0 543|N58] 04 15| 05 03 | 05 43 | 24 58 | 00 58 | 01 59 | 02 54
07] 283 33.7 119 42 09.7 130 17 08.6 59 54.3 56| 04 22| 05 07 | 05 44 | 24 46 | 00 46 | 01 47 | 02 41
08} 298 33.9 129 56 41.7 130 17 145 59 543 54| 04 27 | 05 10 | 05 46 | 24 36 | 00 36 | 01 36 | 02 29
09 313 341 -- 13.8] 71 13.7 128 17 204 57 54.3 52] 04 32| 05 13| 05 47 | 24 28 | 00 28 { 01 26 | 02 19
10] 328 34.3 148]| 85 455 129 17 26.1 57 543 50] 04 37| 05 16 | 05 48 | 24 20 | 00 20 | 01 17 | 02 11
11§ 343 345 15.8| 100 17.4 128 17 31.8 5.7 54.3 451 04 46 | 05 21 | 05 50 | 24 03 | 00 03 | 00 59 | 01 52

358 347 N 2 16.8| 114 49.2 128 S17 375 55 544 N 40| 04 53 | 05 25 | 05 52 | 23 49 | 24 44 | 00 44 | 01 36
13] 13 349 17.81 129 21.0 127 17 43.0 55 544 351 0459|0529 0554} 23 38| 24 31| 0031|0123
14| 28 35.0 18.7| 143 52.7 127 17 485 54 544 30] 05 04 )| 05 32| 05 56| 23 28 | 24 20 | 00 20 | O1 12
15| 43 352 -- 19.7| 158 24.4 126 17 539 53 544 20] 05 10| 05 36 | 05 58 | 23 10| 24 01 | 00 01 | 00 53
16} 58 35.4 20.7 | 172 56.0 126 17 59.2 53 544|N 10| 05 15| 05 39 | 06 00 | 22 55 | 23 45 | 24 36 | 00 36
17} 73 356 21.7 | 187 27.6 125 18 045 5.1 544 0] 0517 05 41| 06 02| 22 41 | 23 30 | 24 20 | 00 20
18] 88 35.8 N 2 22.7| 201 59.1 125 S18 09.6 5.1 54.4]|S 10| 05 19 | 05 43 | 06 04 | 22 27 | 23 15| 24 04 | 00 04
19] 103 36.0 23.6 | 216 30.6 125 18 14.7 5.0 545 20| 05 18| 05 44 | 06 06 | 22 13 | 22 58 | 23 47 | 24 40
20} 118 36.2 24.6 | 231 02.1 124 18 19.7 50 545 30) 0516|0544 ]| 06 08| 21 55| 22 40 | 23 28 | 24 21
21} 133 36.4 -- 25.6| 245 335 123 18 24.7 4.8 545 351 0514|0543 06 09| 21 46 | 22 29| 23 17 | 24 10
22| 148 36.6 26.6| 260 04.8 124 18 29.5 4.8 545 40| 05 11| 05 43 | 06 10 | 21 34| 22 16 | 23 04 | 23 58
23] 163 36.8 27.6 ]| 274 36.2 122 18 34.3 4.6 545 45] 05 08 | 05 42 | 06 11 | 21 21 | 22 02 | 22 49 | 23 43
27 00] 178 37.0 N 2 28.5| 289 07.4 12.3 S18 389 46 545|S 50| 05 03 | 05 40 | 06 13 | 21 05 | 21 44 | 22 30 | 23 25
01} 193 37.1 29.5| 303 38.7 12.2 18 435 45 545 52| 05 00| 05 40 | 06 13| 20 58 | 21 35 | 22 21 | 23 16
02] 208 37.3 30.5| 318 09.9 121 18 48.0 45 54.6 54) 04 57| 05 39| 06 14| 20 49 | 21 26 | 22 11 | 23 07
03] 223 37.5 -- 31.5] 332 41.0 121 18 52.5 4.3 54.6 561 04 54 | 05 38| 06 15| 20 40 | 21 15| 22 00 | 22 56
04} 238 37.7 325|347 12.1 120 18 56.8 4.2 54.6 58] 04 51| 05 37| 06 16 | 20 29 | 21 03 | 21 48 | 22 43
05] 253 37.9 334 1431120 19 01.0 42 546]|S 60| 04 46| 05 35| 06 17 | 20 17 | 20 49 | 21 33 | 22 29
06] 268 38.1 N 2 34.4| 16 14.1 12.0 S19 05.2 4.1 54.6

<P >O0VOCTI-
—
N

07| 283 383 35.4| 30 451 119 19 09.3 40 54.7| a1 | sunser| VM Moonset

08| 298 38.5 36.4| 45 16.0 119 19 13.3 39 547 Civil__ Naut. 26 27 28 29
F 09| 313 387 -- 37.4| 59 469 118 19 17.2 38 54.7
R 10} 328 38.9 383 74 17.7 118 19 21.0 3.7 54.7 ° hom hom hom hom hom hom hom
1 11 343 39.0 39.3| 88 485117 19 247 37 547|NT72| 1851|2002|2148) 05 24| = - -
D 12| 358 39.2 N 2 40.3| 103 19.2 11.7 S19 28.4 35 547|N70| 18 46| 19 50| 21 18| 06 18| 06 03| = -
A 13| 13 394 413|117 499 116 19 319 35548| 68] 18 42)| 19 40| 20 56 | 06 51| 06 58 | 07 16 | 07 59
Yy 14| 28 39.6 422|132 205 116 19 354 34 548| 66| 18 39| 19 31| 20 39| 07 15| 07 31 | 07 58 | 08 46

15] 43 39.8 -- 432|146 51.1 116 19 388 3.3 548 64) 18 36 | 19 24| 20 26 | 07 34 | 07 55 | 08 27 | 09 16
16] 58 40.0 4421161 21.7 115 19 42.1 3.1 548 62| 18 33| 19 19| 20 15| 07 49 | 08 14 | 08 49 | 09 38
17) 73 40.2 452|175 52.2 115 19 45.2 3.1 5438 60) 18 31| 19 14| 20 06 | 08 02 | 08 30 | 09 07 | 09 56

18] 88 40.4 N 2 46.2| 190 22.7 114 S19 48.3 3.0 549|N58| 18 29 | 19 09| 19 58 | 08 14| 08 43 | 09 22 | 10 12
19} 103 40.6 47.1| 204 53.1 114 19 51.3 29 549 56| 18 28| 19 05] 19 51| 08 23 | 08 55| 09 35| 10 25
20] 118 40.8 48.1] 219 235 113 19 54.2 29 549 54| 18 26 | 19 02| 19 45| 08 32| 09 05 | 09 46 | 10 36
21} 133 40.9 -- 49.1| 233 53.8 113 19 57.1 27 549 52118 25|18 59| 19 40| 08 40 | 09 14 | 09 56 | 10 46
22] 148 41.1 50.1} 248 24.1 113 19 59.8 2.6 55.0 501 18 24 | 18 56 | 19 35| 08 47 | 09 22 | 10 04 | 10 55
23] 163 41.3 51.0 | 262 54.4 11.2 20 02.4 25 55.0 45118 2118 51| 19 26| 09 02| 09 39| 10 23 | 11 13

2800 178 41.5 N 2 52.0 | 277 24.6 11.1 S20 04.9 25 550|N40| 18 19| 18 46 | 19 18 | 09 14| 09 54 | 10 38 | 11 29
01} 193 41.7 93.0] 291 54.7 11.2 20 07.4 23 55.0 35/ 1817|1843 |19 12| 09 25| 10 06 | 10 51 | 11 42
02] 208 41.9 54.0 | 306 24.9 11.0 20 09.7 23 55.0 301 1816} 18 40| 19 08 09 34| 10 16 | 11 02 | 11 53
03] 223 42.1 -- 55.0|320 54.9 111 20 12.0 21 55.1 201 18 13|18 35| 19 01 | 09 50 | 10 34 | 11 21 | 12 12
04 238 42.3 55.9 335 25.0 11.0 20 14.1 21 551|N10| 18 11| 18 32 | 18 56 | 10 04 | 10 50 | 11 38 | 12 29
05] 253 42.5 56.9 | 349 55.0 109 20 16.2 19 S55.1 0] 1809| 1829|1853 )10 17| 11 05| 11 54| 12 45

06{ 268 42.7 N 2 57.9 4249 109 S20 18.1 19551|S10| 18 07| 18 28| 18 52 10 30| 11 19| 12 09 | 13 00
07} 283 42.8 58.9| 18 54.8 109 20 20.0 1.7 55.2 201 18 05| 18 27 | 18 52| 10 44 | 11 35| 12 26 | 13 17
08] 298 43.0 2 59.8| 33 247 108 20 21.7 17 55.2 30§ 1803 | 18 27| 18 54| 11 00| 11 53| 12 45| 13 36
09] 313 43.2 3 00.8| 47 545 108 20 234 15 55.2 35} 1802|1827 |18 56| 11 10| 12 04 | 12 56 | 13 47
10| 328 43.4 01.8] 62 243 108 20 249 15 55.2 40) 18 00| 18 27 | 18 59| 11 21| 12 16 | 13 09 | 14 00
11| 343 436 02.8| 76 54.1 10.7 20 264 13 553 45] 1759} 1828|1902 11 33| 12 30| 13 24| 14 15

358 43.8N 3 03.7| 91 23.8 10.6 S20 27.7 13 553]S50| 17 57| 18 29| 19 07 | 11 49 | 12 48 | 13 43 | 14 33
13] 13 440 04.7 | 105 53.4 107 20 29.0 1.1 553 521 17 57| 18 30 | 19 09 |11 56 | 12 56 | 13 52 | 14 42
14] 28 44.2 05.71 120 23.1 106 20 30.1 1.1 553 54117 56 | 18 31| 19 12| 12 04| 13 05| 14 02 | 14 52
15) 43 444 -- 06.7 134 527 105 20 31.2 0.9 55.4 56| 17 55| 18 32|19 15| 12 13| 13 15 14 13| 15 03
16| 58 445 07.6| 149 22.2 105 20 32.1 09 554 58| 1754 |18 33|19 19| 12 23|13 27|14 25| 15 15
17} 73 447 08.6| 163 51.7 105 20 33.0 07 554]S60)] 17 53| 18 34| 19 23| 12 35| 13 41 | 14 40 | 15 30
18] 88 449 N 3 09.6| 178 21.2 104 S20 33.7 06 555

<>ODWMC-HD>POV
—
N

19 103 45.1 10.6| 192 50.6 104 20 343 06 555 SUN MOON

20118 453 115|207 200 104 20 349 04 555| pg, | EAn-of Time | Mer. | Mer. Pass. | | o .
21} 133 455 .- 125|221 49.4 103 20 353 03 555 00 12 Pass. | Upper Lower

22| 148 45.7 135 236 18.7 103 20 35.6 02 556 m ] m <] v m| v m] » m]|

23] 163 45.9 14.5| 250 48.0 10.2 20 35.8 0.2 55.6 26) 05 51 | 05 42| 12 06 | 04 06 | 16 29 | 20

27| 05 33| 05 23| 12 05| 04 53| 17 17 | 21 O
sD.161 d 10| sD. 148 149 151] 28| 05 14| 05 05| 12 05| 05 42| 18 07 | 22
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Table Selections 9
T-7
CONVERSION OF ARC TO TIME

0°-59° | 60°-119° | 120°-179° | 180°-239° | 240°-299° | 300°-359° 0’00 | 0"25 | 050 | 0”78
° h m o h m ° h m ° h m o h m o h m , m s m s m s m s

o | 000 60 | 4 00 | 120 8 00| 180 | 12 00 | 240 | 16 0O | 300 | 20 OO 0000 |00 |0O02]| 003

1004 61| 4 04 | 121 804 | 181 | 12 04 | 241 | 16 04 | 301 | 20 O4 I1[{004|005|006| 007

2| 008 62 | 4 08 | 122 8 08 | 182 | 12 08 | 242 | 16 08 | 302 | 20 08 2|008|009|010|0TII

3(o012| 63| 412|123 | 812|183 | 1212|243 | 1612|303 2012 3|012 (0113|0140 1§

4| 0 16 64 | 4 16 | 124 8 16 | 184 | 12 16 | 244 | 16 16 | 304 (20 16| 4 (016 |0 17| 0 18| 0 19

§|/020| 65| 420|125 820|185 | 12 20| 245 |16 20 (305 |2020| §|020| 0021|0220 23

6| 024| 66| 424|126 824|186 | 12 24| 246 | 16 24 | 306 | 2024 | 6 (024 |0 25| 0 26| 0 27

7/028| 67| 428|127 | 828|187 | 1228|247 | 16283072028 7|028|029]|030]0 31

8/ 032| 68| 432|128 832|188 | 1232248 16 32 (308 2032 8|032/033|034]|035§

9(036| 69| 436|129 | 836|189 | 1236|249 | 16 36 | 309 | 20 36| 9 |0 36| 037|038 |0 39

10 | 040 | 70| 440|130 | 8 40| 190 | 12 40 | 250 | 16 40 | 310 | 20 40 | 10 | O 40 | O 4I | O 42 | O 43
11 | O 44 71 | 4 44 | 131 844 | 191 | 12 44 | 251 | 16 44 | 311 | 20 44 | IX [0 44 | 0 45| 0 46 | 0 47
12 | 0 48 72 | 4 48 | 132 8 48 | 192 | 12 48 | 262 | 16 48 | 312 | 20 48 | 12 |0 48 | 0 49 | 0 50 | O &I
13| 052| 73 /452|133 | 852|193 | 1252|253 | 1652|313 |2052}13 /052 053|054|0SS
14 | 0 56 74 | 456|134 | 8 56| 194 | 12 56 | 254 | 16 56 | 314 |20 6 | 14 [0 56 |0 57 | 0 58 | O 59
1§ [ 1 00| 75 (500 | 135| 900|195 | 1300|255 | 1700|315 (2100 |X§ /100|101 |T102|T103
16 | 1 04 76 | 5 04 | 136 904 | 196 | 1304|256 | 1704|316 |21 0416 | 104|105 |106]|T1O07
17| 1 08 77 | 508 137 | 908 | 197 | 13 08 | 257 | 1708 | 317 |21 08 )17 | 108 | 109 |1I10/|TX II
18 112 78| 512|138 912|198 | 1312|268 | 1712|318 |2r 1218 |1 12113 |1 14/|TI1§
19| 116| 79 | 516|139 | 9 16| 199 | 13 16 | 259 | 17 16 | 319 |21 16 J 19 [ 1 16 | I 17 | I 18 | I I9
20 120 8 | 520|140 | 920|200 1320|260 | 1720|320 (2120201207121 |122]T123
21 | 124 81 |S524| 141 | 924|201 | 1324|261 1724|321 212428 |124|125|126|T127
22 |1 28 82 | 5 28 | 142 928|202 | 1328|262 | 1728322212822 |128|129|130]T131
23 (132 83| 532|143 | 932|203 | 1332|263 |1732|323 |2132)23|132|133/134/135
24 | 136| 84| 536|144 | 936|204 | 1336|264 | 1736324 |2136|24|136|137|138|139
26 |1 40| 85| 540|145 9 40 | 205 | 13 40 | 265 | 17 40 | 325 {21 40|25 |1 40 | 1 41 | 1 42| 1 43
26 | 1 44 86 | 5 44 | 146 944 | 206 | 13 44 | 266 | 17 44 | 326 | 21 44 |26 | 1 44 | 1 45| 1 46 | 1 47
27 | 148 87 | 548 1147 | 948 | 207 | 13 48 | 267 | 17 48 | 327 |21 48 |27 |1 48 |1 49 |1 50| I §I
28 | 152 | 88 | 552|148 | 952|208 | 1352|268 | 1752|328 |21 52|28 |152|153|154]|T1S5S$
29 [ 1 56| 89| 556|149 | 9 56]|209 | 13 56|269 | 17 56 |329 |21 56|29 | 156|157 | 158|159
30 (200| 90 | 6 00| 150 | 10 00 | 210 | 14 00 | 270 | 18 00 | 330 [ 22 00|30 200|201 | 202 |2 03
31| 204| 91 |6 04 ) 151 | 1004 | 211 | 14 04 | 271 | 18 04 | 331 |22 04 |31 |2 04 | 205|206 ]| 2 07
32 | 2 08 92 | 608|152 | 1008 | 212 | 14 08 | 272 | 18 08 | 332 |22 08 |32 (208 | 209 |2 10| 2 11
33 |212| 93| 612|153 1012|213 | 1412|273 1812333221233 (212213214215
34 | 2 16 94 | 6 16 | 154 | 10 16 | 214 | 14 16 | 274 | 18 16 [ 334 |22 16 |34 | 216 217 | 218|219
36§ 220| 95| 6 20| 155 | 10 20 | 215 | 14 20 [ 275 | 18 20 | 335 (22 20|35 |2 20 |2 21 |2 22 | 2 23
36 | 224 | 96| 624|156 | 10 24 | 216 | 14 24 | 276 | 18 24 | 336 | 22 24 |36 | 2 24 | 225|226 | 2 29
37| 2 28 97 | 6 28 | 1§57 | 10 28 | 217 | 14 28 | 277 | 18 28 | 337 {22 28 {37 |2 28 |2 29| 2 30| 2 31
38 (232 98 632|158 1032|218 )14 32278 | 1832338223238 |232|233|234]235
39 | 236| 99|16 36| 159 | 10 36 | 219 | 14 36 | 279 | 18 36 | 339 {22 36 |39 |236|237|238|239
40 | 2 40 | 100 "6 40 | 160 | 10 40 | 220 | 14 40 | 280 | 18 40 | 340 | 22 40 | 40 | 2 40 | 2 41 | 2 42 | 2 43
41 | 2 44 | 101 | 6 44 | 16T | 10 44 | 221 | 14 44 | 281 | 18 44 [ 341 |22 44 | 41 | 244 |2 452 46 | 2 47
42 | 248 | 102 | 6 48 | 162 | 10 48 | 222 | 14 48 | 282 | 18 48 | 342 | 22 48 | 42 | 248 |2 49 |2 50 | 2 §1
43 | 252|103 | 652|163 | 10 52| 223 | 14 52 | 283 | 18 52 | 343 |22 52|43 (252|253 |254|25s
44 | 2 56 1 104 | 6 56 | 164 | 10 56 | 224 | 14 56 | 284 | 18 56 | 344 | 22 56 | 44 | 2 56 | 2 57 | 2 S8 | 2 59
45 | 300 | 105 | 700 | 165 | 11 00 | 22§ | 15 00 | 285 | 19 00 [ 345 | 23 00 | 45 |3 00 |3 01 |3 02| 3 03
46 | 3 04 106 | 7 04 | 166 | 11 04 | 226 | 15 04 | 286 | 19 04 | 346 | 23 04 | 46 | 304 |3 05| 3 06| 3 07
47 | 308 | 107 | 708 | 167 | 11 08 | 227 | 15 08 | 287 | 19 08 | 347 |23 08 | 47 {308 |309 |3 10| 3 11
48 | 312 | 108 | 7 12| 168 | 11 12 | 228 | 15 12 | 288 | 19 12 | 348 (23 12 | 48 |3 12 (313|314 |3 1§
49 |3 16 | 109 | 7 16 | 169 | 11 16 | 229 | 15 16 | 289 | 190 16 | 349 | 23 16 | 49 [ 316 |3 17 |3 18 | 3 19
§0 | 320 | XI0 |7 20| 170 | II 20| 230 | IS5 20 | 290 | 19 20 | 350 | 23 20 | §0 | 3 20 | 3 21 | 3 22 | 3 23
ST | 324 | XXX | 7 24| X171 | 1T 24 | 231 | 15 24 | 29X | 19 24 | 351 [ 23 24 | §T | 324 (325 |3 26| 3 27
§2 (328 | 112|728 | 172 | 11 28232 | 1528|292 1928352 |2328)52(328|329|330]331
§3 | 332|113 | 732|173 | I¥ 321233 | 15321293 |19 32 )35§3 |23 32|53 (332333334335
§4 | 336|114 | 736|174 | 11 36 | 234 | 15 36 | 294 | 19 36 | 354 | 23 36 | 54 | 336 | 337|338 |3 39
§5 | 340 | 11§ | 7 40 | 17§ | IT 40 | 235 | IS5 40 | 295 | 19 40 | 355 | 23 40 | §5 | 3 40 | 3 4I |3 42 | 3 43
§6 | 344 | 116 | 7 44 | 176 | 11 44 | 236 | 15 44 | 296 | 19 44 | 356 | 23 44 | S6 | 3 44 | 3 45 | 3 46 | 3 47
§7 348|117 | 748 | 177 | 11 48 | 237 | 15 48 | 297 | 19 48 | 357 | 23 48 | §7 |3 48 |3 49 |3 50| 3 s1I
§8 | 352|118 | 752|178 | 11 52238 | 15 52 | 298 | 19 52 | 358 | 23 52 | §8 | 352 (3 53 |3 54 |3 5§
§9 | 3 56| 119 | 7 56 | 179 | 11 56 | 239 | IS 56 | 299 | 19 56 | 359 | 23 56 1 59 | 3 56 | 3 5713 S8 | 3 59

The above table is for converting expressions in arc to their equivalent in time ; its main use in this Almanac
is for the conversion of longitude for application to L.M.T. (added if west, subtracted if east) to give G.M.T. or vice
versa, particularly in the case of sunrise, sunset, etc.
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10 Starpath Celestial Navigation Course

We have combined the planet data for two years 1978 and 1981 in this table. Normally this table has data for
one year only. It is only the planet data that changes on this table from year to year.

T-8

A2 ALTITUDE CORRECTION TABLES 10°-90°—SUN, STARS,PLANETS

OCT.—MAR. SUN APR.—SEPT. STARS AND PLANETS DIP
App. Lower Upper| App. Lower Upper || App. Corrn App. Additional || Ht. of Ht. of | Ht. of )
Alt. Limb Limb| Alt. Limb Limb || Al Alt.  Corr Eye CO'™ "Eye | Eye Corr
o , o ’ o 1981 m ft' m ’
9 34+Io"8—zljs 9 39+lo"6—21~,z 9 56—5:3 VENUS 2:4——2"8 gg 1:0: !:8
9 45+IO'9—21-4 9 51-}-10-7—:1-1 Io 08—5~2 2 6——2'9 s 22
95 10 03 10 20 Jan. 1-Sept. 27 28 92| 20— 2§
+11-0—213 +10-8—210 —51 —30
10 08 10 1§ 10 33 o , 30 98| 25— 28
+I1I1-1r—21-2 +10'9 —20'9 —50 (] ’ L3 . .
10 2I 10 27 10 46 42-i-ot 32 7 105| 30— 30
10 34+II‘2——21~1 1o 4°+H-o—zo-8 I1 0o 49 3.4——3 2 112 S
. ee table
10 47-4-11'3—21'0 Io 54+u-x—zo‘7 - 14—4'8 Sept. 28-Nov. 13 3-6—3 3 119
+11-4—209 +11-2—-206 —4'7 —3:4 h
1I oI 11 08 11 29 P4 ’ 38 77 126
+1I11'§—208 +1I1'3—20§ —4'6 + o2 =35 . m ,
I x5-}—11'6-—:@7 I 23+u-4—zo‘4 I 45—4-5 47 4°—3~6 133 20— 79
11 30 11 38 12 o1 43 141 _a.
+117—206 +11'§—203 —4 Nov. 14-Dec. 10 —37 22 83
II 46+u.8__205 I1 54 1.6—202 12 18_4.3 \ 4'5—3-8 149 | 34— g
12 02 12 10 12 35 ° ’ 47 157 6— o
+1I11-9—204 +11:7—201 —4°2 + o3 —39 2 90
12 x9-+—xz-o——zo 3 2 28+II~8-—zo-o 12 54—4-1 46 5'0—4-0 165 28— 93
12 37 121 —202 | 12 46+n-9—x9-9 I3 I3_ .o { Dec.11-Dec.26 || 52_,, 174
1255 1 122—201 [ 1395 1120198 || 133334 o 55 _42 18-3 30— 96
1314 153-200 (1324 10 1o, || 135433 © 4t oy 58 43 19T 32100
11 . .
3 35 o 13 45 - 14 16 7. + o5 61" 201 10
+12:4—19'9 +12:2—196 37 41 44 . 34 3
13 56 e 14 07 e 14 40 . 63 " . 210 6—106
+12:'§—198 +12:3—195 36 45 . 3
14 18 14 30 I§ 04 Dec. 27-Dec. 31 66 220 8 —10-
+12:6—19-7 +12:4—19:4 —3-5 —4-6 38—10'8
1442 o196 | 1454 a5 1osff 13303 o ’ 69_,, 229
15067 127 15190 23T ys 57734 240 72 %47 239
8 —19- 619 —a. 6 —4-8 o—1Ir1'1
+12:8—19s +12:6—-192 33 06 4 . 4
IS 32+12‘9—l9‘4 I5 46-}-12~7—19~x 16 26—3~z 20 F 75_4.9 249 2—1I1
+ o7 9 49 L6 4 4
Ig i§+x3-o—x9~3 Ig I4+Iz~8—-19~o 16 52——3-1 31 ;9—5-0 2 '° 44 —117
! +I13'T—19:2 ! 44+12'9—18-9 172 —3-0 2-—5-1 27.1 46—11°9
16 59+I3'2—-x9-x 17 I5-*-!3‘0—181 18 02—2'9 MARS 8.5—“5'2 281 48 —12-2
17 32 x1a-g | 17 48 v g il 1838 __ 0| Jan. 1-Dec. 31 88 . 292|——
8°6+133 190 | o +131—-187 2-8 53 . ft. ,
I +13:4—189 I 24+I3°2—xl-6 9 I7—2-7 3 9 2—5-4 304 2— 1
8 42 19 oI 19 58 0 o . I 4
I8 4 s—188 |19 3—18. 958 _,. + o1 95 L. 315 .
+13°5—18-8 +13:3—18§ 26 60 55 A 4— 19
19 21 2 e |19 42 e 2042 . 99 .2 327 )
+13:6—187 +13°4—18-4 25 5-6 6— 24
20 03 20 2§ 21 28 10°3 339
+13°7—186 +13°§—183 . — . 8— 27
20 48 21 11 : 351
21 35+13~8—18~5 22 oo+x3-6—:8-: - ) % 363 10— 31
+13:9—184 +13:7-181 —22 4,59 . See table
22 26 22 §4 24 11 11°4 376
+14°0—183 +13:-8—180 21 1978 o—60 . -
23 22 23 SI 25 14 N 11-8 389
+14°1—182 +13°9—179 —2'0 VENUS .61 .
24 21 24 53 26 22 12°2 40°1 | ft. ,
+14°2—181 +140—178 —19 —6-2 X
25 26 26 00 , 27 36 July 21-Sept. 2 || 12°6 41's| 70— 81
+14°3—180 +14'1—177 —1I1-8 o . —63 . i
26 36 27 13 28 56 o , 130 - 42:8| 75— 84
+14°4—179 +14:2—176 —17 47 T 02 —6-4 X 8 3.
2752 s 18| 2833 g 1| 392416 1344 _¢. 442 80— 87
. . 85— 8-
29 154_14‘6_”.7 30 oo+l4‘4_’“ 32 °°—x-5 Sept. 3-Sept. 29 || 13 8_6_6 45'5 5 9
3046 r a6 | 3535 g 1ps || 3345 1y s . 142_¢. 469 | 90— 92
32 26+14-8—x7‘s 33 2°+x4~6—17-z 35 40_1_3 46 1 073 147 _¢.q 484| 95— 95
34 I‘7+x4‘9—x'7~4 35 I7+!4'7—x7v1 37 48—1-2 Se IST 6. 49'8
pt. 30-Oct. 14 . 9 . — o
36 20 37 26 40 08 o 15°5 513 | 100— 97
+150—173 +14:8—170 —II o , ~—70 8 .
38 3<5+,s,,_,,_z 39 50 14i0—169 || 42 410 11+ o 160__, 528|105~ 99
41 o8 42 31 45 36 41 + 05 165 54°3 | 110—10°2
+152—171 +15:0—168 —o0-9 =72 8 )
4359 e 100l 453 e req Il 4847 o8 169 .7 558 115—104
47 1071537170 | g S HISTm167 | o) 18708 | Oct15-Oct.22 I 19,4773 §5.4 | 120—106
+154—169 t1s2—66ff Co 0 —07 0 . 9 74 8 —108
5046 . celS5244 o o JIS6II_ +0's 17'9__. . 589 125—10
54 49+15 §—168 57 °2+153 16-§ 60 28 0-6 26 toe 18-4 75 605
59 23 7156167 | ) TISTI64 ) (0 g TS 3 Fo7 188~ 7% 621 | 130—111
64 30 157166 | g TS5 163 —o4 2777 63.8] 135 —11-
430 158 165 | 97 17 1 156—162 || 70 1T 0.3 | Oct. 23-Nov. 25 || 19358 03°) 135113
7012 co 16s| 30 15g rer || 75 3402 o . 198 ;g 654| 140115
76 26 79 43 8113 4 T 06 204_g. 67°1 | 145—11'7
83 051007103 186 32T IR 10 N85 03700 | 12197 fl209 g 688 |150—1r9
90 00 TIOT 162 | 55 oo TIS9159 | 55 55 O 22 " 214 70°5 | 15§ —12°1

App. Alt. = Apparent altitude = Sextant altitude corrected for index error and dip.

For daylight observations of Venus, see page 260.
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ALTITUDE CORRECTION TABLES 0°-i0°—SUN, STARS,PLANETS A3

oCcT.-MAR. SUN APR.-SEPT. ocT.-MAR. SUN APR.—SEPT.’

App. STARS App. STARS
Alt. | Lower Upper | Lower Upper PLANETS Alt. | Lower Upper | Lower Upper |PLANETS
Limb Limb | Limb Limb Limb Limb | Limb Limb
o 00 --18'2 sos| --184 soz2| -34S 3 30 + 33 ~2900| |- 37T —287| —130

03 175 498 178 496 338 35 36 287 33 285 12-7
06 16°9 492 17°1 489 332 40 3-8 285 35 283 125
09 16°3 486 16°5 483 326 45 40 283 37 281 123
12 157 480 159 477 320 50 42 281 39 279 I12°1
15 IS'I 474 15'3 471 31°4 355 44 279 41 277 119
o 18 —14'S - 468 | - 148 - 466 | —30°'8 4 00 4+ 4'5 -278| + 43 —27's| —11'8
21 140 463 14°2 460 303 05 47 276 45 273 116
24 13'5 458 13°7 455 298 10 49 274 46 272 114
27 12°9 452 132 450 292 15 51 272 48 270 11°2
30 12°4 447 127  44's 287 20 52 271 50 268 I1°1
33 I11'9 442 12°2 440 282 25 5'4 269 5'I 267 109
o 36 —II'5 - 438 | —II'7 —43'5| —278 4 30 - 56 ~267| 4 §3 —26:5| —10°7
39 11'0 433 I1'2 430| 273 35 57 266 55 263 10°6
42 10°5  42°8 10'8 426 26-8 40 59 264 56 262 10°4
45 10°1 424 103 421 264 45 60 263 58 260 103
48 96 419 99 417 259 50 62 261 59 2579| I0'I
5I 92 415 95 413 25°§ 4 55 63 260 60 258 100
0 54 — 88 —411| — 9'I 409 | —25°1 5 00 + 64 —259| + 62 —256| — 99
0 57 84 407 87 4os| 247 o5 66 257 63 255 97
I 00 80 403 83 401 243 10 67 256 64 254 9-6
03 77 400 79 397| 240 15 68 255 66 252 9's
06 7'3 396 7'5 393 236 20 69 254 67 251 94
09 69 392 72 390 232 25 71 252 68 250 92
112 — 66 —389| — 68 -386| —229 5 30 + 72 —25:1| + 69 —249| — 9'I
15 62 385 6:5 383 22§ 35 73 250 70 248 90
18 59 382 62 380 222 40 74 249 7°2 246 89
21 56 379 58 376 219 45 7'5 248 7°3 245 8-8
24 53 376 55 373| 216 50 76 247 74 244 87
27 49 372 52 370| 212 555 77 246 7S 243 8-6

1 30 — 46 —369| — 49 —367| —20°9 6 oo + 78 —245| + 76 —242| — 85
35 42 365 4'4 362 20°§ 10 80 243 78 240 83
40 37 360 40 358 200 20 82 241 80 238 81
45 32 3575 35 353| 19§ 30 84 239 81 237 79
50 28 351 3'I 349 19°1 40 86 237 83 235 77
155 24 347 26 344 187 6 50 87 236 85 2313 76
2 00 — 20 —343) — 22 —340| —18'3 7 00 + 89 —234| + 86 —232| — 74
05 16 339 1-8 336 179 10 9'I 232 8-8 230 72
10 I'2 33§ I'5 333 17°5 20 92 231 90 22-8 71
15 09 332 I'T 329 172 30 93 2390 9'I 2247 70
20 0'5 328 08 326 16-8 40 9'5 228 92 226 68
25 — 02 325 0'4 322 16°5 7 50 96 227 9'4 224 67
2 30 + 02 —32:1| — O'I —319 | —I6'I 8 oo + 97 —226 | + 95 —22:3| — 66
35 05 318| + 02 316| 158 10 99 224 96 222 64
40 08 315 05 313 15°5 20 100 223 97 221 63
45 I'T 312 08 310 152 30 10°1 222 98 220 6-2
50 I'4 309 I'T 307 149 40 102 221 I0°0 218 61

2 55 1'6 307 1'4 304 147 8 50 10°'3 220 10°1 2147 60
3 00 + 19 —304| + I'7 —301| —14°4 9 00 +10'4 —219| +102 —216| — 59
05 22 301 I1'9 299 I4'1 I0 I0°5 218 103 21'§ 5-8
10 24 299 21 297 139 20 106 217 104 214 57
/ 15 26 297 2°4 294 137 30 10°7 216 10°5  21°3 56
20 2°9 294 26 292 13°4 40 10°8 215 106 212 55
25 31 292 29 289 132 9 50 10°9 214 106 212 54

3 30 4+ 33 —290| + 3°I —28-7| —I3°0 I0 00 +11°0 —21-3| +107 —211| — 5°3

Additional corrections for temperature and pressure are given on the following page.
For bubble sextant observations ignore dip and use the star corrections for Sun, planets, and stars.



Table Selections

T-9
INCREMENTS AND CORRECTIONS "
v v v m v v
| ARIES MOON{ or Corrl or Corre| or Corre| | 5 |, SUN' | ARIES MOON or Corre or Corre o;:' Corre
o , o ’ o ’ ’ ’ ’ ’ ’ s ° ’ o ’ o , , ’ ’ ’ , ’

1000 (1002 | 057300 00| 60
1003|1004 [ 057501 00] 62
1005 (1007 (057702 00} 62
1008 | 1009 | 0580 03 00 &3
1010 {1012 | 058204 00| 64

1013 (1014 | 0585 05 00| 65
1015|1017 | 058706 00| 66
1018 (1019 | 0589| 07 0lf 67
1020 (1022 | 05%2( 08 01| 68
1023|1024 |05%409 01| 69

1025|1027 | 05%7(10 01| 7-0
1028 (1029 | 059911 O1} 721
1030|1032 | 100112 01 7-2
1033|1034 |10041(13 01} 7-3
1035|1037 |1006( 14 01| 7-4

1038 1039100815 01} 75
1040|1042 | 101116 01| 76
1043|1044 | 1013117 01| 77
1045|1047 ) 1016( 18 01| 78
1048|1049 1018|119 01} 79

1052 | 1020( 2.0 02 8-0
1053|1054 | 1023 21 02| 81
1057 | 1025 22 02| 8-2

12.0 09 00 | 1150 {1152 | 112600 OO0 60 06 [12-0 11
121 09 0l | 1153 (1155|1118 01 00 62 06 {121 Ll
122 09 02 | 1155|1157 | 112102 00| 62 06 |12:2 11
12.3 09 03 | 1158|1160 | 1123} 03 00| 63 06 | 123 11
1244 09 04 | 1160 {1162 | 1125 0.4 00| 64 06 |12:4 L1

125 09 05| 1163|1165 1128 05 00| 65 06 |12-5 11
12.6 09 06 | 1165(1167 {1130 66 OLl| 66 06 |12:6 12
12.7 10 07 | 1168 | 1170 | 1133 {07 01| 67 06 [127 12
12.8 1.0 08 { 1170|1172 | 1135|088 01| 68 06 |12:8 12
129 10 09 | 1173 (1175 | 113709 Ol 69 06 |[12:9 12

130 1.0 10 | 11751177 | 1140/ 10 01| 7.0 06 | 130 12
131 10 11 | 1178|1180 (114211 01] 71 07 |131 12
132 1.0 12 | 1180|1182 | 114412 01| 72 07 |13:2 12
133 1.0 13 | 1183 (1185|1147 13 01| 7.3 07 {133 12
13-4 1.0 14 | 1185(1187 | 1149 14 01| 74 07 134 12

135 10 1511188 {1190 115215 OL| 75 07 | 135 12
136 10 16 { 11901192 {1154 16 01| 7.6 07 |13.6 12
137 10 17 | 1193|1195 | 1156 17 02| 77 07 |13-7 13
13.8 1.0 18 | 11951197 | 115918 02| 7.8 07 | 138 13
13.9 1.0 19 1 1198|1200} 1161)19 02] 79 07 |139 13

140 11 20 { 1200|1202 | 1164 2.0 02 8-0 07 | 140 13
141 1 21 | 1203 (1205|1166 221 02 81 07 |14 13
142 11 22 | 1205|1207 (1168 22 02| 82 08 |14-2 13
143 1.1 23 | 1208|1210 (1171} 23 02| 83 08 | 14-3 1.3
144 1.1 24 | 1210|1212 {1173l 2.4 02| 8-4 08 |14-8 1.3

145 11 25 | 1213 (1215 1175{ 25 02| 85 08 | 145 13
14-6 11 26 | 1215|1217 | 1178 26 02| 86 08 | 146 1.3
4.7 1.1 27 | 1218|1220 (1180 27 02| 87 08 | 147 13
148 1.1 28 | 1220 1222|1183 28 03| 88 08 |14-8 14
107311074 | 10424 2.9 02| 89 149 1.1 29 | 122311225 |1185) 29 03| 89 08 | 149 14

1075|1077 | 1044 3.0 02| 9-0 15¢0 1.1 30 | 1225|1227 | 1187 30 03| 90 08 |15-0 14

05
05
0-5
05
0-5
05
05
05
05
05
05
05
0-5
05
06
06
06
06
06
06
06
06
06
1058|1059 | 1028 2-3 02| 83 06
06
06
06
07
0-7
07
07
1078|1079 | 1047} 32 02| 91 07 | 151 11 31 ] 122812301190 31 03| 91 08 |151 14
07
07
0-7
07
07
07
07
07
08
08
08
08
0-8
08
08
08
08
0-8
0-8
0-8
08
0-8
09
09
09
09
09
09

1060} 1062|1030 24 02| 84

106311064 [ 103225 02| 8
1065|1067 |1035( 26 02| 86
1068|1069 (103727 02| 87
1070|1072 | 103928 02| 88

1080|1082 |1049f32 02| 92 152 11 32112301232 | 1192 32 03| 92 08 [15-2 14
1083|1084 | 105133 02| 93 15:3 11 33 | 1233 |1235( 1195} 33 03| 93 09 [15-3 14
1085|1087 (1054} 34 03| 94 1544 12F 1 34 | 1235|1237 | 119734 03] 94 09 |15:4 14

1088|1089 (1056 35 03] 95 155 1.2 35| 1238|1240 | 1199 35 03( 95 09 |15-5 14
1090|1092 | 1059f 36 03} 96 15.6 12 36 | 1240 | 1242 | 1202 36 03] 96 09 |15-6 14
1093|1094 | 106137 03] 97 157 12 37 | 1243 | 1245|1204 3.7 03| 97 09 |15-7 14
10%5] 1097|1063} 38 03} 9:8 15:8 12 38 | 1245|1247 | 1207 3-8 03| 9.8 09 |15-8 14
1098|1099 | 1066039 03| 99 159 1.2 39 [ 1248|1250 1209 39

1100110211068 40 03100
1103|1104 { 1070 41 03|10
1105|1107 | 1073} 42 03)10:2
110811109 | 1075} 43 03103
11101112 (1078} 44 03|10

1113|1114 | 1080( 45 03105
1115(111-7| 1082} 46 03106
1118|1119 | 1085} 47
1120|1122 | 1087 48
1123 (1124|1090} 49

1125 | 1127 | 1092} s-0
1128 (1129 | 109445
1130|1132 | 10%7]|s-2
1133 | 1135(1099(s5-3
11351137 | 110254

1138|1140 | 11041 55
1140 (1142 | 1106 56
1143|1145 | 1109 57
1145|1147 | 1111 58
1148 ) 1150 | 1113 59

1150 | 1152 | 1116 60

99 09 | 159 15

160 12 40 | 1250 | 1252 | 1211 | 40 1000 09 | 160 15

le1 12 41 | 1253 | 1255 | 1214 | 41 101 09 [161 15
162 12 42 | 1255|1257 | 1216 a2 102 09 |16:2 15
163 12 43 | 1258 | 1260 | 1218 43 103 09 | 163 15

04
04
04
04
04
164 1:2 44 | 1260|1262 | 122:11}f 4.4 04 |10-4 10 |26-4 1.5
04
04
04
04
04

165 12 45 | 1263 | 1265 | 1223 | 45
166 12 46 | 1265|1267 | 1226 46
167 13 47 | 1268 | 1270 | 1228 || 4.7
168 13 48 | 1270 | 1272 [ 1230 48 108 10 |168 15
16-9 13 49 | 1273 | 1275|1233 49 1009 10 {169 15

17-0 13 50 | 1275|1277 | 1235( 50 05(11-0 1:0 {170 16
171 1.3 51 | 1278 | 1280|1238} 51 05111 10 {171 16
172 13 52 | 1280|1282 | 124052 05112 10 |17-2 16
17.3 13 53 | 1283|1285 (124253 0513 1.0 (173 16
17.4 13 54 | 12851287 |1245( 54 05114 10 [17-4 16

175 13 55 | 1288|1290 | 124755 05{11s 11 {175 16
17.6 13 56 | 1290|1292 | 1249 56 005|116 11 |17-6 16
177 1.3 57 | 1293|1295 | 1252 57 0-5{11.7 11 |17-7 16
17-8 13 58 | 1295 (1297|1254 | s8 05|11-8 11 |17-8 16
179 13 59 | 1298|1300 | 125759 05f19 11 [179 16

120 09 | 180 14 60 | 1300 1302|1259 60 06|22:0 11 {180 1.7

105 10 165 15
10¢6  1:0 | 16°6 15
10+7 107 10 [167 15
10-8

10-9

11-0
111
112
113
114

115
11-6
117
11-8
119

EZEXE ZEZZEL EXX

@
w
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12

Starpath Celestial Navigation Course

T-10
6" INCREMENTS AND CORRECTIONS 7"
» | SUN o or Corr | or Coren| | 5 | SUN ;  Corrn | or Coree
6 PLANETS ARIES [MOON/|lor Corr|or Corr c:ir Corr' 7 PLANETS ARIES MOONIL:; Corro| or Corr® | or Corr
s o ’ o ’ o ’ ’ ' ’ ’ ’ ’ s o ’ o ’ o ‘' ’ ' ’ ’ ’ .
00 1300(1302 (1259 0.0 00| 6.0 07 | 12:0 13 00 14501453 | 1402 | o0 00| 60 08 |[12.0 15
01 | 1303 |1305|1261f 01 00f 62 07 | 121 13 01 | 1453 | 1455| 1405f 01 00| 62 08 [ 121 15
02 13051307 | 1264102 00| 62 07 | 122 13 02 1455|1458 | 1407 02 00| 62 08 | 122 15
03 | 1308 | 1310|1266 03 00| 63 07 |123 1.3 03| 1458|1460 1409 0-3 00| 63 08 [12:3 15
04 | 1310 | 1312|1269/ 04 00 64 07 |12:a 1.3 04 | 1460 | 1463 | 1412 04 01| 64 0B |12:4 16
05 | 1313 |1315|1271{f0-5 01| 65 07 | 125 14 05| 1463 | 1465|1414 05 01| 65 08 | 1255 16
06 13151318 | 127306 01| 66 07 | 12:6 14 06 | 1465|1468 | 1416 06 01| 66 08 | 126 16
07 | 1318|1320 127607 01| 67 07| 127 14 07 | 1468 | 1470| 1419 0-7 01| &7 08 |12:7 16
08 | 1320 | 1323|1278 08 01| 68 07 | 12:8 14 08 | 1470 | 1473|1421 0-8 01| 68 09 |[12:8 16
09 [ 1323 (1325|1280 09 01| 69 07 [12:9 14 09 | 1473 | 1475|1424 09 01| 69 09 |129 16
10 1325|1328 128310 01 7.0 08 | 13.0 14 10 1475]11478 | 142610 01| 7.0 09 |13-0 16
11 1328 | 1330|1285 12 01| 71 08 [ 131 14 11 | 1478|1480 | 142811 01| 71 09 131 16
12 1330|1333 |1288( 12 01f 7.2 08| 132 14 12 1480|1483 | 143112 02| 7.2 09 |132 1.7
13 | 1333(1335|1290( 1-3 01| 7.3 08 | 133 14 13 | 1483|1485 | 143313 02| 73 09 | 133 1.7
14 | 1335|1338 (129214 02| 7.4 08 | 13-4 15 14 | 1485|1488 | 143614 02| 74 09 | 134 1.7
15 [ 1338|1340 129515 02] 75 08 | 135 1.5 15 | 1488|1490 | 143815 02| 75 09 | 135 1.7
16 | 1340 | 1343 | 129716 02| 7.6 08 | 136 15 16 | 1490|1493 | 144016 02| 7°6 10 | 136 17
17 | 1343 1345|1300 17 02| 7.7 08 | 137 L5 17 | 1493 | 1495|1443 |17 02| 7.7 10 {137 1.7
18 134513481302} 1-8 02| 7.8 08 | 138 15 18 | 1495(1498|1445}1.8 02| 7.8 10 | 138 17
19 | 1348 | 1350|1304 19 02| 79 09 | 139 1.5 19 | 1498 1501|1448 }19 02| 79 10 | 139 17
20 | 1350 | 1353|1307 20 02| 80 09 | 140 15 20 | 1500 | 1503 | 1450 2.0 03} 8-0 10 | 240 18
21 | 1353 11355130921 02| 81 09 | 142 15 21 | 1503|1506 | 14521 21 03| 81 10 | 141 1-8
22 1355|1358 | 1311422 02| 82 09 [ 142 1.5 22 1505|1508 | 1455 2-2 03] 8-2 10 | 142 18
23 | 1358 (1360|1314 23 02| 83 09 | 143 15 23 | 1508 {1511 | 145723 03| 83 10 [14-3 18
24 | 13601363 | 1316 2.4 03| 84 09 | 144 16 24 | 1510 | 1513 | 1459 24 03| 84 11 | 144 18
25 | 1363|1365 | 131925 03| 85 09 | 145 16 25 | 1513 | 1516|1462 25 03] 85 11 |145 18
26 | 1365|1368 | 1321 26 03| 86 09 | 146 16 26 | 1515|1518 | 1464 26 03| 86 11 |146 1-8
27 1368|1370 132327 03] 87 09 | 147 16 27 1518 (1521|1467} 27 03] 87 11 |147 18
28 | 1370 | 1373 | 132628 03| 88 10 | 148 16 28 | 1520 | 1523 | 146928 04| 88 11 |14-8 19
29 | 1373 (1375{ 1328 29 03| 89 10 | 149 1.6 29 [ 1523|1526 | 147129 04| 89 11 |149 19
30 | 1375|1378 | 133130 03|90 10150 16 30 | 1525|1528 | 1474 30 04| 90 11 |[15-0 19
31 | 1378|1380 1333831 03| 91 10|15 16 31 | 1528 | 1531|1476 31 04] 91 11 |151 1.9
32 | 1380 (1383133532 03| 92 10 {152 16 32 | 1530|1533 | 147932 04| 92 12 [15-2 19
33 (1383 (1385|1338 33 04| 93 10 [ 153 1.7 33 | 1533|1536 |1481 |33 04| 93 12 |153 19
34 1385|1388 1340 34 04| 9.4 10 | 154 1.7 34 1535|1538 | 1483 34 04| 94 12 [154 19
35 |1 1388|1390 (134335 04| 95 10 | 155 1.7 35 | 1538 (1541 |1486f35 04| 95 12 | 155 19
36 { 1390 (1393|1345 3.6 04| 96 10 | 156 17 36 | 1540 | 1543 |1488f 3.6 05| 9.6 12 |15:6 2:0
37 | 1393 | 13%5 (1347} 37 04| 97 11157 L7 37 { 1543 | 1546149037 05| 97 12 | 157 20
38 |1395|139%8|1350( 38 04| 9.8 11 |15:8 1.7 38 | 1545|1548 (149338 05| 98 12 |15-8 2:0
39 1398 1400|1352 39 04| 99 11 {159 17 39 | 1548|1551 | 149539 05] 99 12 | 159 2:0
40 | 1400 | 1403 | ¥354 [ 4-0 04 |10-0 11 | 160 17 40 | 1550 {1553 | 1498 4.0 05100 13 [ 160 2:0
41 | 1403 | 1405|1357 41 04 )10 11 |161 17 41 | 1553 | 1556 | 1500441 05[104 13 |161 2:0
42 | 1405|1408 | 1359 42 05{10-2 11 | 162 18 42 | 1555|1558 | 1502 4§42 05102 13 | 162 2:0
43 | 1408 | 14120 | 1362 43 05]10-3 11 | 163 18 43 | 1558 | 1561 | 1505043 05[10:3 13 | 163 2:0
44 141:0 |1 1413|1364 44 05{104 1-1 | 164 18 44 | 1560 | 1563 | 1507 | 44 06 [104 13 | 164 2-1
45 | 1413|1415 136645 05[{105 11 |165 18 45 | 1563 | 1566 | 1 510 ff 45 06 |10-5 13 | 165 2-1
46 | 1415|1418 | 1369 4.6 05]10-6 11 |16-6 1.8 46 | 1565 | 1568 | 1 512 f 46 06 |10-6 13 | 166 2:1
47 | 1418 | 1420 { 1371} 47 055|107 1:2 | 167 18 47 | 1568 [ 1571 | 1514 §f 47 06 |10-7 13 | 167 2:1
48 | 1420 | 1423 | 1374l 4.8 0-5]10-8 12 | 168 1-8 48 | 1570 | 1573 | 151748 06108 14 | 168 2:1
49 | 1423 | 1425|1376 49 05/109 12 |16-9 18 49 | 1573 | 1576 | 1519449 06|09 14 | 169 2:1
50 | 1425|1428 | 137850 05|10 12 |170 18 50 [ 1575|1578 | 1521 50 06110 14 |17-0 21
51 | 1428 | 1430138151 06|11 12 |17 19 51 | 1578 {1581 | 1524 51 06111 14 [171 21
52 | 143.0 | 1433 | 138352 06|12 12 |17:2 19 52 1 1580 | 1583 |1526f52 07|12 14 |17:2 22
53 | 1433|1435 | 1385(5-3 06|13 12 |17-3 1.9 53 | 1583 {1586 |1529(s3 07|13 14 [17:3 2:2
54 [ 1435|1438 | 138854 06f11-4 12 |17.4 19 54 | 1585 (1588 153154 07]|114 14 |17:4 22
55 | 1438 | 1440 | 1390 55 06115 12 |275 19 55 | 1588 | 15%1 | 1533 {55 07115 14 |175 22
56 | 1440 | 1443 | 1393 |56 06116 13 | 176 19 56 | 1590 | 15%3 | 153656 07|16 15 |17.6 2:2
57 | 1443 {1445 | 1395( 5.7 06|17 13 |17-7 19 57 [ 1593 |15%6 |1538§57 07117 15177 22
58 | 1445|1448 | 1397 58 06118 13 | 178 19 58 { 1595|1598 [1541 |58 07|18 1.5|17-8 22
59 1448 | 1450 | 1400 59 066|119 1.3 | 179 19 59 1598 {2001 | 1543 fs59 07 (119 15179 22
60 | 1450 | 1453 | 1402 60 07]12.0 1.3 |18-0 2:0 60 | 2000 | 2 003 | 1 545 6.0 08 |12:0 15 | 18:0 2-3
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Table Selections 13
T-11
48" m
INCREMENTS AND CORRECTIONS 49
™ [ v v m v v v
48 PLSA%'E‘TS ARIES [MOON)||or Corrr| or Corrn c:ir Corr® 49 PLiLrﬂ'EqTS ARIES [MOON |lor Corr c:ir Corrn| or Corrn
s o ’ o ’ o 4 ’ ’ ’ ’ ’ ’ s o ’ o ’ o ’ ’ ’ ’ ’ ’ 7
00 |12 00-0(12 02:0 |11 272 |{o-0 00| 60 49 | 120 97 00 (12 150(12 170 |11 415 00 00| 60 50 {1200 99
01|12 003{12 022|11 274 |[01 01| 62 49 |121 98 01 ]12153{1217-3{1141.8{ 02 01 ] 61 50 {121 100
02 | 12 005/ 12 02.5{11 27-7 |02 02| 62 50 | 122 99 02 112 155(12 17-5|11 42.0 f{ 0.2 02| 62 51 {12:2 101
03 (12 008|112 02:7|11 279 |f0-3 02 ] 63 51 [12:3 99 031215812178 {11422 {03 02| 63 52 |12.3 101
04 |12 01:0{12 03.0{11 282/ 0-4 03| 64 52 |12.4 10-0 04 |12 16012 180 (11 42:5f 0.4 03| 6-4 53 |12.4 102
0512 01:3[12 03211284 |05 04| 65 53 [ 125 101 05]12163|12 183 (11427 |05 04 | 65 54 [12:5 103
06 | 12 01:5|12 03-5|11 286 | 0.6 05| 66 53 | 12.6 10:2 06 1216512 185111429 ([ 0-6 05| 66 54 |12.6 104
07 |12 01:8{12 03.7|11 289 (| 07 06| 67 54 | 12.7 103 07 |12 16812 188 (11 432 |l 0.7 06| 67 55 |12.7 105
08 | 12 02:0|12 04-0|11 291 |/ 0-8 06| 68 55| 128 10-3 08]1217:0|12 190{11434 f|o-8 07| 68 56 |12:8 10:6
09|12 023|112 042{11 293 |09 07| 69 56 | 12:9 104 09112173({12 1931143709 07| 69 57 |12:9 106
10|12 02512 04-5|11 2%6 || 1-0 0-8| 7.0 57 | 130 10-5 1012175(12195(11439 || 1-0 08 7.0 58 |13.0 10-7
11}12 02.8(12 04-7|11 298|121 09| 71 57 | 131 106 111217812198 (1144111 09| 71 59 |13a 108
12 112 03012 050{11 301 12 10| 7.2 58 | 132 107 12 |12 18012 200 {11 444 {12 10| 722 59 [132 109
1311203312 052|111 303}/ 1-3 11| 7-3 59 | 13.3 10-8 1312 183|12 203 |11 446 || 1-3 11| 73 &0 |13-3 110
14|12 035|112 055|111 305 1.4 21| 7.4 &0 | 13.4 108 14 112 18512 205{11 449 || 1.4 12 | 744 61 [13.4 111
15|12 03812 057|11 308 15 12| 75 &1 | 135 109 15(12188(12 208 (11451 |[15 12| 75 62 {135 111
16|12 040|112 060]11 310 1-6 13| 7.6 &1 | 136 11:0 16 11219012 21:011 453 | 1.6 13| 76 &3 [136 112
17 |12 043112 062 |11 31-3 || 1.7 14| 77 &2 | 137 111 17 12193 (12 213 |11 456 || 1-7 14| 77 64 |13.7 113
18112 045|112 065{11 315 1.8 15| 7.8 &3 | 13.8 112 18 112 195(12 21-:5{11 458 || 1-8 15| 78 64 | 138 114
19 (12 04-8(12 06711 317 ||1-9 15| 7.9 &4 | 139 112 19 (1219812 21:8 11461 || 19 16| 79 &5 |139 115
20|12 050{12 07-0{11 32.0{| 2.0 16| 80 &5 | 14-0 113 20112 20012 22:0 (11 463 || 2.0 17| 80 &6 | 140 116
21112 053(12 07211 322 || 2.1 17| 81 &5 | 141 114 21 (12 203(12 223 (11465 || 21 17| 81 &7 |14 116
22 112 05512 07-5{11 32:4 || 2.2 18| 82 &6 | 142 11:5 22 112 205|112 22511468 || 2.2 18| 82 &8 [ 142 117
23|12 05812 07-7|11 32.7{ 2.3 19| 83 &7 | 14-3 116 23 112208{12 22.8{11 470 {{ 2.3 19| 83 &8 |14-3 118
24 112 06012 08011 329 || 2.4 19| 84 &8 | 144 116 24 112 21-0(12 230 {11 472 || 2.4 2:0| 84 &9 |14:4 119
25(12 063|112 08211 332}l 25 2.0| 85 &9 | 145 117 25112 21312 233 {11475} 25 2:1| 85 7-0 | 145 12:0
26 |12 065{12 085(11 334 || 2.6 2:1| 8-6 7-0 | 14-6 11-8 26 |12 21:5(12 23-5|11 47-7 {26 2:1 | 8% 7-1 {146 12:0
27 | 12 06812 087 |11 336 || 2.7 22 87 7:0 | 147 119 27 | 12 21.8{12 238 |11 480 || 2.7 22 | 87 72 | 147 12:1
28 |12 070/12 09011 339 |/ 2-8 23| 88 71 | 14-8 12:0 28 |12 22-0|12 24-0{11 482 || 2.8 2-3| 88 7-3 |14.8 122
29 | 12 07-3|12 09-2 |11 34-1 || 2.9 2:3| 89 7-2 | 14.9 12:0 29 |12 22:3(12 24311484 || 29 244 | 89 7-3 | 149 12:3
30112 07-5/12 09-5]11 344 | 3.0 24| 9.0 73 | 150 12:1 30 )12 22:5|12 24511 487 || 3.0 25| 90 74 | 150 124
3112 07-8(12 09711 346 31 25| 91 74 | 151 122 31|12 22.8|12 248 |11 489 || 31 26| 91 75 | 151 125
32112 080{12 100|111 348 3.2 26| 9-2 74 | 15-2 123 32|12 230(12 25011492 || 32 26| 92 76 |15-2 12:5
33112 083/12102)11 35133 27| 93 75| 153 124 33112 233|112 253 |11 494 || 3.3 27| 93 77 | 153 126
34|12 085/12 10511 353 || 3-4 27| 94 76 | 154 12:4 34112 235|12255}11 496 | 3.4 28| 94 78 |15.4 12.7
35|12 08812 10711 356 35 28} 95 77 | 155 125 35112 238]12258|11499 {35 29| 95 78 | 155 12:8
36 {12 090|1211-0{11 358 36 29| 9-6 78 | 156 12:6 36|12 240|112 260 |11 501 || 3.6 30| 96 79 | 156 12:9
3711209312 11211 360} 3.7 30| 9.7 78 | 15.7 127 37 |12 243{12 263 |11 503 || 3.7 31| 97 80 | 157 13-0
38112 095{12 11-5|11 363 || 3-8 31| 98 79 | 158 12.8 38 (12 24.5(12 26511 506 || 3.8 31| 98 81 | 158 13-0
39112098|1211-7|11 365 3-9 32| 99 80 | 15.9 129 39112248|12 26811508 )| 39 32| 99 82 |159 131
40 (12 100{12 12:0|11 367 |{ 40 3-2 {100 &1 | 16-0 129 40 | 12 25012 270 |11 51-1 [ 4.0 3-3 [10-0 83 |16-0 132
4111210312 122|11 370|421 33|10 &2 | 161 130 41 | 12 25312 273 |11 51:3 || 41 3-4 [109 &3 |16 133
42 112 10512 12-5(11 37-2 |f 4.2 34 |102 &2 | 162 131 42 |12 25512 27-5{11 515 || 4-2 35102 84 | 162 134
43 112 108{12 12-8 {11 37-5{ 4-3 35103 83 | 163 132 43 | 12 258 |12 278 |11 518 || 43 3-5|10-3 85 | 16:3 134
44 12 11:0|12 13-0{11 377 || 44 3-6{104 84 | 16-4 133 44 |12 260 {12 280 {11 52:0 {| 4-4 3-6 |104 86 | 16:4 135
4511211312 133 |11 379 |{ 45 36|05 &5 | 165 133 45 |12 26312 283 {11 52:3 || 45 3-7 |105 &7 | 165 136
46 | 12 11-5{12 13-5|11 382 || 4-6 37 |10-6 &6 | 166 134 46 | 12 265|12 28511 525 || 4.6 3-8 [10-6 &7 | 166 13-7
47 | 12 11-8|12 13-8|11 384 || 4.7 3-8 107 86 | 167 135 47 |12 268 |12 288 |11 527 || 4-7 3-9 |107 88 | 167 13-8
48 |12 12:0{12 14.0{11 387 || 4.8 39108 87 | 16-8 136 48 | 12 27-0 |12 29-0 |11 53-0 || 4-8 4-0 |10-8 89 | 168 139
49 12 123|112 14-3{11 389 || 49 4.0{109 88 | 16:9 137 49 |12 27312 293 |11 53-2 || 4-9 4-0 {109 %0 | 16-9 13-9
50 )12125({12 145({11 3%1 || 5.0 40|10 89 |17.0 137 50 |12 27512 29511 534 || 5.0 4.1 |10 %1 |17-0 14.0
51 )12 128|12148|113%4 |51 41|1na 90 |171 138 51 {12 27-8 |12 298 |11 537 || 5.1 42 |119 92 | 171 141
52 |12 13-0|12 15011 3%6 |{ 5-2 42 |n-2 91 |17-2 139] |52 |12 28-0(12 300 |11 539 || 5-2 4-3 |12 92 |17-2 142
53112133112 15311 398 5-3 43|11-3 91 |17.3 14-0 53 {12 283 (12 303 |11 542 || 5-3 4.4 {113 93 |17.3 143
54112 13512 155{11 401 {54 44 (114 92 | 17.4 14-1 54 112 285(12 30-5|11 54:4 || 5.4 4.5|114 94 [17:4 14:4
55 (12 13-8(12 15811 403 | 5-5 44|15 93 | 175 141 55 112 288(12 308 |11 546 || 5.5 455|115 5 | 175 144
56112 140|112 16011 406 (] 5-6 45|11.6 94 | 17.6 142 56 |12 29012 31-1 |11 549 || 5-6 46 |11-6 96 | 17°6 145
57 |12 143|12 163 |11 408 || 5.7 4-6|11:7 %5 | 17.7 14.3 57 |12 29312 31:3 {11 551 || 57 47 |17 %7 | 177 146
58 |12 14.5{12 165{11 41.0|| 5.8 47118 95 |17.8 14:4 58 |12 29512 316 |11 554 [ s-8 4.8 {118 %7 |17-8 147
59 112 14-8|12 168|11 41:3 || 5.9 4.8 |11:9 %6 | 17.9 14-5 59 {12 298|122 31.8{11 556 || 59 49 |119 98 |179 14-8
60| 12 150{ 12 17011 41-5}| ¢-0 4.9 [12.0 97 | 180 146 60 |12 300(12 32:1 |11 558 || 60 50 |12-0 %9 |18-0 14-9

xxvi
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Starpath Celestial Navigation Course

T-12

50" INCREMENTS AND CORRECTIONS 5

m v v v m v v v
50 PLSA%';“ ARIES |MOON|or Corre| or Corr or Corr [ | 5] P&%’E‘m ARIES [MOON or Corre| or Corre | or Corre

’ ° ’ ° ’ ’ ’ ’ ’ ’ ’ ’ ° ’ ° ’ ’ ’ ’ ’ ’ ’

S ° s )
00 {12 30:0|12 321 |11 558/ 0.0 00} 60 51]|12.0 101 00|12 450)1247-1112 102 /0.0 00] 60 52]|12.0 103
01 |12303|12 323{11 56101 01} 61 5Lljl21 102 01|12453112473|12104 Jjo1 01| 61 52|12 104
02 | 12 30:5{12 326|111 563 || 02 02| 62 52|12.2 103 02|12 455|1247:6|12 106 ([ 0-2 02| 62 53 |12:2 10:5
03 (12 30812 32.8|11 565+ 0-3 03 { 63 53123 104 03|12458|1247-8{12109 (/03 03| 63 54(12.3 10-6
04 |12 31:0{12 33-1{11 568 (| 0:4 03| 64 54124 104 04 |12460/12481|12 111/ 04 03| 64 55[12.4 106

05|12 31:3(12 333|11 57-0{f 05 04| 65 55|125 105 05]12463]12483(1211:3|/ 05 04| 65 56125 10-7
06 | 12 31:5/12 33611 573 0.6 05| 66 56|12.6 10:6 06|12 465|12486{12 116/ 06 05| 66 57|12 10-8
07 | 12 31.8|12 338|11 57-5{] 0.7 06| 67 566|127 107 07| 12468|12488)12 118/ 07 06| 67 58127 109
08 | 12 32.0|12 34-1|11 57-7|/ 0.8 07) 68 57|12.8 10:8 08|12470(12491|12 121 |08 07| 68 58|12:8 11-0
09 |12 32.3|12 34.3|11 580 09 08| 69 58]|12.9 109 09112473|12494]12 123/ 09 08| 69 59129 11-1

10| 12 32.5| 12 34-6}11 582 | 1.0 08| 7.0 59130 109 10|12 475(12 49612 12.5|} 1.0 09| 700 €&0[13-0 112
11 |12 32.8(12 34.8{11 585 11 09| 71 &0|131 110 11112478|12499{12 12811 09| 71 &l]13a 112
12 112 33-0{12 35111 587} 1-2 10| 7.2 é1]132 111 1211248012 50112 130} 12 10| 722 6&2]13-2 113
1312333|12 353|111 589 /{13 11| 73 é&1]13.3 112 131 12483|12504|12 133}/ 13 11| 73 6&3[13.3 114
14 |12 335|112 356|111 592 || 1.4 12| 74 6&2)13.4 113 14| 12 485{12 506|12 135 1.4 12| 74 &4 |13.4 11:5

15|12 33812 358{115%4 || 15 13| 75 &3 |13s5 114 15] 1248812 50912 137 || 15 13| 75 64 [135 116
16 |12 34.0{ 12 361(11 597 16 13| 7.6 64136 114 161249012 52112 140}/ 1.6 14| 76 65|13 117
17 | 12 34312 363{11 599 17 14| 77 &5|13.7 115 17 112493|12 51412 14:2| 17 1.5 77 66137 118
18 | 12 34.5|12 36612 00-1 || 1-8 15| 78 &6|13-8 116 18|12 495{12 51612 144} 1.8 15| 78 &7 ]13-8 118
19|12 348|12 368{12 004 || 19 16| 79 &6|13.9 11.7 19|12 49812 519{12 147119 16| 79 68139 119

20 {12 350|12 37:1|12 006 || 2.0 17| 80 &7|14.0 11-8| |20 12 500} 12 52-1{12 149} 2.0 1-7| 80 &9 |14:0 12:0
21112 353|12373)12 008 22 18| 81 68141 119 21|12 503|12524|12 152 21 18| 81 70141 12:1
22 112 355{12 376 {12 011 || 2.2 19| 82 &9 |14-2 12:0 22 | 12 50:5( 12 52:6|12 154 || 2.2 19| 82 7-0|14:2 122
23 112 358|12 37-8{12 01:3 | 2.3 19| 83 7-0|14.3 12:0 23|12 508|12 52:9|12 156 (| 2-3 2:0| 83 7-1[14-3 12:3
24 |12 360{ 12 38112 016 || 2.4 2-0| 84 7:1{14aea 121 24112 51:0(12 53112 159 {f 2.4 2:1| 84 7:2|14:4 12:4

25|12 363|12 383(12 018 |[ 25 21| 85 72145 12:2 25112 51:3|112534 |12 161 || 2.5 2:1| 85 73 |145 12:4
26 |12 365/12 386[12 02:0 ] 2.6 2:2| 86 7:2|14-6 12:3 26| 1251:5/12536112 164 |f 2.6 22| 86 74 |14-6 12:5
27112 36812 388}12 023 || 2.7 23| 87 773|147 12.4| 1271 12 51-8{12 53912 166 || 2.7 2:3 | 87 7-5]|14.7 12:6
28112 370|112 39112 02:5{| 2.8 24| 88 74 |14-8 12:5 28| 12 52.0| 12 54-1|12 168 || 2.8 24| 88 7-6|14.8 127
29|12 37312 3%3]12 02.8f 29 2-4| 89 7-5(14.9 12:5 29| 12 52.3| 12 544 |12 17:1({ 2.9 25| 89 76149 12:8

30|12 375|112 3%6]12 03-0ff 30 25| 90 7-6{15.0 126 30|12 525|112 54-6}12 173 || 3.0 26| 9.0 7-7}|15-0 12:9
31|12 378|112 39812 032 || 32 26| 91 7-7|151 127 31|12 528/12 54912175 32 27| 92 788|151 130
32112 380(12 40112 035} 32 27| 92 777|152 128 32|12530{12551|12 178 | 3.2 27| 92 79152 130
33|12 383{12403}12 037} 3-3. 28| 93 78153 129 33|12 533)12554}12 180} 3-3 28| 93 80153 131
34|12 385(12 40612 039} 3.4 29| 94 79154 130 34112535|12556|12 183 {1 3.4 29| 94 81l[154 132

35112388]12408)12 04:2f 35 29| 95 80155 13-0 35]12538]12559{12 185() 35 30| 95 82155 133
36112390(1241-1{12 044l 3.6 30f 96 81|156 131 36| 12540|12 56112 187 |} 3.6 31| 96 82|15 134
37112393112 413112 047 37 31| 97 8&2|15.7 132 37112543{12564}112 190 |} 3.7 32| 97 83157 135
3812 39512 41% {12 04-9|f 38 32| 96 82158 133| .| 38| 12 545|112 56:6|12.192 || 3-8 33| 98 84 |15:8 136
39(12398|12438|12 05139 33| 99 8&3|15.9 134 39|12 548|12 569{12 195{| 39 33| 99 8&5|15.9 136

40 (12 400{12 421112 054 || 40 34 {100 84 [16:0 135 40| 12 550{12 57-1{12 197 || 40 3-4 {1000 86160 137
41 | 12403|12 42.3{12 056t 41 335|100 &5]161 136 41112 553{12 5744|12 199 |{ 41 335|101 87161 138
42 |12 405[12 426|112 059 }f 42 3-5|10-2 86162 136 42| 12 555|12 57-6 |12 202 || 42 36102 88162 139
43 |12 40812 42812 061 || 43 36|10-3 87|63 137 43 112 55812 571912 204 || 43 37 |10-3 88163 14-0
44 (12 41:0|12 431 |12 063 |{ 44 3-7|10-4 88164 138 44| 12 560| 12 581 |12 206 || 44 3-8 |104 89 |16-4 141

45|12 41-3|12 43312 066} 45 338|105 88|65 139| | 45| 12 56312 584 |12 209 || 45 39 105 90|16 14-2
46 | 12 415|122 436|12 068 || 4-6 3-9|106 89| 166 14:0 46 | 12 565 12 58612 21-1{ 4-6 39106 91|16 14:2
47 |12 41-8|12 438{12 07-0{| 4.7 4-0}10:7 90167 141 47 | 12 56812 58912 21-4 || 47 40 {107 92167 143
48 | 12 42.0|12 441112 073 |} 4.8 4-0]108 91]16-8 14-1 48 | 12 57-0| 12 5%1|12 216 || 48 4-1|108 933|168 144
49 |12 423112 44312 07-5 || 49 41109 92]16:9 142 49 | 12 57-3|12 594 |12 21:8 || 49 42 |109 94 |16-9 145

50 | 12 42.5|12 446|12 07-8|| 5-0 42110 93 |17.0 143 50| 12 575|122 5%6{12 221 [} 50 43 {110 94 |17-0 14-6
51 11242.8|12 448{12 080/ 51 43|11 93]|171 144 51112578|12 59912 22:3 || 5-1 44 [111 995|179 147
52 11243.0{12 45112 082 || 5.2 444|112 94172 145 52 | 12 580|13 001 {12 226 || 5.2 45({112 96|17-2 148
53 |12 433|12453{12 085|{ 5.3 45|13 95|17.3 146| |53 | 12 583|13 004 |12 22:8 | 5-3 45|u3 997|173 14-8
54 112 435(12 45612 087 )| 54 45|14 96]|17.4 146 54 11258513 00:6§12 230)| 5-4 46114 98|17-4 149

5511243812 458(12 090| 5.5 4-6|115 97|17:5 147 55112 588|13 009f12 233§ 55 47|15 99{175 150
56°| 12 440112 461 |12 092 || 5.6 47|16 98|17.6 14-8 56 | 12 590|133 01-1/12 23-5|f 5-6 4-8|11-6 10:0|17.6 151
57 112 44-3|12 463 |12 094 || 5.7 48|17 98 |17-7 149 57 | 12 593|133 01412 238 || 5-7 49 {117 10:0|17-7 152
58 | 12 44.5|12 466 |12 097 }{ 5.8 49|18 99|17.8 150 58 | 12 55|13 01-6{12 24-0|| 5-8 50|18 101 |17-8 153
59 | 12 44.8|12 46812 099 (| 5.9 50|119 10-0|17.9 151 59 | 12 598|113 01912 242 || 5-9 51 |19 102|179 154

60 |12 450]12 47.1{12 102} 60 51|12-0 10-1|180 152 60| 13 00013 02112 24-5 || 6:0 52 |12:0 10:3 |18:0 155

xxvii
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Table Selections

ALTITUDE CORRECTION TABLES 35°-90°—MOON

App. |35°-39° | 40°-44° | 45°—49° | 50°-54° | 55°~59° | 60°~64° | 65°~69° | 70°~74° | 75°~79° | 80°-84° | 85° —89°‘ APP

5651 4% 537 |45 50’5 | 5% 469 | 55 431190 389 | 85 3416 |70 3071 |75 2573 | 80 20'5 | 85 156
10 56-4| 536 s04| 468) 429 388 344 299 252| 204 155 to
20 56:3| 535| so2| 467| 428 387 343! 297| 250 202, 153| 20
30 | s62| 34| Sor| 465 427 385| 341 296 249| 200 I51| 30
40 5621 53:3| 500 464 425! 384 340| 294| 247( 199 150( 40
50 s6-1| 532 499| 463| 424 382 338 293| 245 197\ 148 50

56-0 41 5§31 ‘649~8 st 46-2 423 6z 381 “33‘7 7 29°1 7624-4 8z 19:6 86 146 o0

10 559! 530 497 460 42:1| 3779/ 335 290 242| 194| 145 X0
20 s5-8| 528 49'5| 459! 420 378 334, 288| 241| 192| 143 20
30 s57| S527| 494, 458 418/ 3777) 332 287 239, 191| I41| 30
40 556| 526/ 493! 457| 41-7| 37°s 331 285, 238| 189| 140| 40
50 55'5{ S25| 492, 455| 416 374 329 283 236 187 138 g0

00 |37 5549 5244 4915 45457 414 %2 37:2|%7 328 |72 28:2{ 77 234 |32 18:6| 37 137 00

10 553! 52:3| 490, 453| 413/ 371| 326/ 280| 233 18:4| 13:5| 10
20 552 522 488 452 41-2 369 32§ 279 231 18-2 13-3| 20
30 5§51 §2-1 487 450 410 36-8 323 27-7 229 181 13-2| 30
40 §5-0 5§20 486 449 409 366 32-2 276 228 17:9 13:0| 40
50 550 51-9 485 448 408 36-5 32-0 274 226 17-8 12-8| s0

00 3B 5405185453446 63 164168 3197 2.2 225 %3 176 |38 127 | o0

X0 548 51-7 482 445 40°S 36-2 317 271 223 17:4 12:§| 10
20 547 §1-6 481 444 403 361 316 26-9 221 17-3 12:'3| 20
30 546 sI1-§ 48-0 442 402 359 31°4 26-8 220 171 12:2{ 30
40 545 514 479 441 40°1 358 31-3 26-6 21-8 16-9 12:0| 40
50 544 51-2 47-8 440 399 356 311 265 217 16-8 11-8| s0

00 (395435114 47.6|54 4395939854 35559 31.0|74

Al Corrr| Corr*| Corr®! Corr*| Corr®| Corre|{ Corr®| Corr®| Corr| Corr® Com'._

L

263 7921-5 16-6 _89n~7 00

10 542 SI-0 47'S 437 39:6 353 30-8 261 21-3 16-5 1I-5| 10
20 54-1 509 474 436 39'5 352 307 26-0 212 16-3 114 20
30 540| so8| 47-3| 43'5| 394| 350| 305| 258| 210 161 Ir-2| 30
40 539 50-7 472 433 392 349 304 257 209 16-0 I1-0| 40
50 538! 506, 470| 432| 39I| 347! 302| 255| 207| 158| 109 §0
HP., LU LU LU LU LU|LU LU|LU LU!/LU|L U HP

3845 540
3944|543
4043|546
4143549
4242|552

540 1-117|1:31:9/1:§21|1724[2:02:6;232:9/2:632
543|141 8{1-620/1:822|202:5/2:32:7|2:5§30 2832
546 1-720|192:2/212:4|2326, 252827303033
549 (2022(2223/2:32§[{2:§27|2729/2:931|323"
§52(2:323[|2§2:4(2626|282:83029!3231|34

OV v’

2935(3238/3541

3035 33383641

323513538 3741

313435 3638|3940

3336353837 4040
§55(2725/282612927/3129/3230/3432/3634/3735 /3937 41394341555
5§58 3026(31273228/3330,3531(3633|3834:3936/4137[4239|4440|558
§6'1 [3328(3429(3530(36313732/3833/4034/4136(4237/4438|4540|561
§6-4.3629(3730(3831/39323933,4034 4135/4336/4437|4538|4639|564
§6:713931(403714132/4133/4233[433414335/44364537|4638/4738) 567
5§70 14332(4333/4333(4434/4434/45354535/4636/4736/4737 4838|570
573|4634|4634/4634/46351473514735{4736!/4836/4836/4837/4937|573
57'614936/4936/4936/4936/4936/4936 4936 4936/503:6/5036|5036|576
579 |5237|5237(5237/52375237|5136{5136,51365136 51365136579
582 |5539(|5538|5538/5438/5437/543715337;5336 5236/5235|5235|582
58:515940|5840/5839/5739/5638|5638|5537/553654365335|5334|585
§8816242|6141(60416040/5939!5838/5737|5636/5535|5435|5334]|588
§91 6543|6443 6342(6241/6140|6039/5938!5836,5735/5634(5433|591
594 |6845|67446643|6542/6441.6239(6138|6037'5835/5734|5532]|594
§9'7|7146|7045/6944|6843[6641 /654063386237 6035/5833/5632597
600 /7-5487347|7245/7044,6942,6740/6539/6337 6135 59335731600
603 |7850:7648/7547|7345{7143|6941({6739/6537 6335/6032|5830]603
606 8151(7950/7748|7646,7344,7142[/6939/673716434/6232|5929]|606
609 8453|8251(8049|7847|76457342(7140|683.7/663:4/633-2/6029]|609
6128754(8552 /8350 8148|7845/7643|7340|7037 6734|6431 6128 612
61:59156|8854(8651/8349|/8146/7843[7540/7237(6934,6531/6227]6I5

XXXV
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Starpath Celestial Navigation Course

ALTITUDE CORRECTION TABLES 0°-35°—MOON
i
Aﬂ)- 0°-4° | §°-9° |10°-14°|15°-19°|20°-24°|25°-29°|30°~34° | AP DIP
b Corm| Come| Coms| Core| Coms| Cor| Com| i T ]
00 °33~8 558-2 10621 |15628|2% 622 |35 608 | 3° 58:9| o0
10 359 585§ 62:2| 62:8| 621 60-8 58-8| 10 m ft.  m fr..
20 37-8 58-7 62:2 628 621 60-7 588 20 24 8,0‘ 95 - 31
30 396| 89| 623 628 621 607| 587/ 30 6 2% g6 —g5.5 315
40 412 s9-1| 623| 628! 620| 606 586| 40 2% 59 99 _5.6327
50 426| §93| 624 627| 620 606 585 50 2'8_3.0 92 103 339
0o | Yago 659_5 P 1662-7 Mo ’660-5 31 5.5 | 0o 3.0_3,1 98 106 g 351
10| 452| s597| 624| 627 619| 604 584 10 32 g, 105 1o 363
20 463 59-9| 62-5 62-7| 61.9| 604 58-3. 20 3‘4_3.3 12 14 o 376
30 47-3| 600| 62:5| 627\ 619 603 582 30 36__, 119 18 _ 389
©| 43| 602\ 625 627 618 603 82 40| |38 24126 122 ¢ 4o
50 492| 603| 626 627| 618 602| 581 S0 4.0_3'2 133 126 % s
00 z5o-o 7 60-5 12 6,67 62722 617|127 601 32 s3.0| 00 4-3_3. 141 130 : 428
10 50-8 60-6 626 62-6 61-7 601 57:9| 10 4-5_3.; 149 134 % 442
20 s1-4| 607, 626 626/ 616 600| 578|220 47 3% 157 138 -6 45
30 §2-1 609 627 626 61-6 599 57:8| 30 '0—3‘9 166 1 '2—6'6 )
40 s27| 610l 627 626| 615 599| 77| 40 50 _ 40105 142 469
50 s3-3| 611 627 626 615 598/ 76| 80 52_ 4 174 147 _g484
oo | 3 53-8 861-2 13 627 186235 23 615 28 59-7 33 s7-5| 00 5;_4.2 18.3i 15‘1_6. 498
10| s43| 613 627| 625 614 597 57°4| 10 3% _43 19I55, 5513
20 548 61-4| 6271 625 614 $96| 57'4| 20 61 _ 201 160 . 528
30 552 61-5 628 625 61-3 59-6 57-3| 30 63  210[165 5 543
40 556 61-6 62-8 62:4 613 595 57:2| 40 66 6 220! 169 . 558
50 56-0 61-6 628 62:4 61-2 59:4 §7-1| s0 5.9_4.7 229174 574
00 456-4 961-7 46,819 62-4 246y.,(29 59-3 3457-0 00 7‘2__:,8 239 17'9_7.4 589
10 56-7 61-8 62-8 623 61-1 59'3 56:9| 10 75 ,..249|184 7.5 60°5
20 s7.1| 61-9| 628 62:3| 611| $92| 569| 20 79 %2260 188 7 621
30 574 619 628 623 61-0 59-1 56-8| 30 8-2—5' 271 19.3—7‘7 638
40 577 62-0 62-8 62:2| 609 §9-1 56:7| 40 8_5—5'1 281 19-8_7'8 6e-
50 57-9 62-1 62-8 62-2 60-9 59-0 566 so 8852 5. —7.9 054
_gp 292|204 g 671
HP.,L U|L U|LU:'LU|LU|LU|L U)]HP 9.2_5.4 304 | 209 g1 68-8
P PR B . ;o . , 95 31-5121°4 70°5
5§40/0309/0309[041:0[{0§1:1{061:2/071:3:0-915/|540
§4'3/071'1|071:2/071:2{0-81:3(/0914|I'II5|1217| 543 MOON CORRECTION
5§46 1'11:4|1'1T1-4 1'T14|{1-21'5(1-31-6|1-41-7|1'51-8/5646 TABLE
§49: 114161516 1-51:6;1-61-7 1-61-8,1-81-9|1:920/849 The correction is in two parts;
§5-2 1-81-8(1-81-8,191:9/1:91:9/2:02:0{2'121|2:222/|5§§2 the first correction is taken from
§6§(2220[2220{2:32123212422; 24232524858 the upper part of the table with
558262212622 262327232724 2-82:4/2925/858 argument apparent altitude, and
§6-1/3:02:4,302§ l 302§ ! 302531 2631 263227661 th'e second from the ‘lOWCl' part,
5‘4 3427(3:427'34273427(34 28 35 28 3529 56.4 with argument H.P., mn ﬂ%e same
567137293729 : 38 29 38 2-9 38 3-0 38 3-0!3930 567 column as that from which the
first correction was taken. Sep-
§70/ 4131|4131 4131[(4131/423'1|42324232)§70 arate corrections are given in the
§73|4533|4533/4533|4533/4533[4534/4634|573 lower part for lower (L) and
§76/4935(4935/4935/49354935/4935|4936|576 upper (U) limbs.  All corrections
§79/5338(5338|5238/5237/5237/5237|5237|579 are to be added to apparent alti-
§82|5640|5640|5640|5640|5639|5639|5639|582 tude, but 30" is 1o be subtracted
58§ 6:0 42 60 42 60 42 60 42 6-0 41 5941 5941 585 from the altstude Of the upper Iimb.
588/6444|6444|6444 6344/6343/6343|6242588 For corrections for pressure
5§91 6:8466846|6746|6746|6745|6645/6644!59T] and temperature sec page A4.
59'4/72487148)7148/7148)7047|7047|6946 594 For bubble sextant observa-
§97|7°551|7550|7550|7550|7449|7348|72471597 tions ignore dip, take the mean
600/7953[7953|7952|7852|7851,7750]|7649 600 of upper and lower limb correc-
603/8355|8355/8254(8254|8153[8052[7951 603 tions and subtract 15’ from
60-6/8757|8757|8657|8656|8555|8454;8253 606 the altitude.
609/9159/9059|9059/8958 8857|8756 86541609 App. Alt. = Apparent altitude
612/9562/9461/9461(9360,9259|91588956) 612 = Sextant altitude corrected for
61-5/9864]/9863|/9763(97629561/9459/9-25-8 6I'5§] jndex error and dip.
XXXiV
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TABLE 5—Correction to Tabulated Altitude for Minutes of Declination
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Starpath Celestial Navigation Course

276 POLARIS (POLE STAR) TABLES, 1978
FOR DETERMINING LATITUDE FROM SEXTANT ALTITUDE AND FOR AZIMUTH
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4 v 4171 366, 304! 232 153! 068! 582 495 41°1 332 26'1| 200

g ‘1 41-‘; 1 3601 297 | 12241 14~g! I 06-0|0 §7°3 lo 48-3 0 40°'3'0 3240 25;, 0194

40 354 290, 217, 13 osI| 5641 47 3941 31'7| 24 18-9

7 40°'3 348 283! 209! 128 ‘ 043 555 469 38-6 310 24'1 18-4

8 398 342! 276 201 1190 034 547 461! 378! 302! 235 179

9 393 336 269| 193] IrT 02§ l 538! 452! 37000 295 22791 174

__x_o___;l_3ﬂl I 330 1262 1185 1 10031 016 0 529! 0 444 ‘[ 0 36:3:0 2880 22:3,016°9
i ‘ i |
Lat. a, a, a | a i & | a a, a, a | a a, a,
| i !

° . ’ , , ! ’ h , ’ ’ ’ ] ’ ’ ’

[ o5 0'4 03 03 ‘ 02 l 0-2 02 02 02 { o3 04 | 04
10 5 4 4 : 3 ; 3 1 -2 2 2 3 ‘ 3 .4 | -5
20 'S S 4 4| 31 3 3 ‘3 3, 4 4 ‘5
30 5 S, S A e T ‘4 ‘4 4 4 5 s

H H ]

40 o~2 ‘ o-g o-g ‘ os ! o§ { 0§ o's o's o5 ' os | o5 o-g

45 . j’ . : . j 1 ‘5 N ‘5 ‘5 ‘5 ‘5 \ -6 : -6 .

50 6 6 6. 6. 6 -6 6 6 6 . 6 | 6 | -6

55 6 6 7 7 7 g - - 7 7 [ -6

60 7 7T ’ 8 | .8 .8 -8 -8 -8 o7 : -7 -7

62 07 o7 ! o8 | o8 | o8 { o8 0-9 o8 o8 | o8 i o7 | 07

64 7 -7 -8 8 ! ‘9 . 09 . 09 09 ‘9 8 | 8 7

66 -7 -8 -8 09 | 09 . 10 10 10 o9 | 9 -8 i -7

68 o7 : o8 ' o9 1o ! ro | 11 11 ! 1o 10 | 09 o9 | o8

- : 1 ! | ]
Month a, a, a | 4 ioa . a, | a, ‘ ay, | a, a, | ay | a
Jan. o’»s 0:5 o:5 | 0:5 o:5 o6 i 06 i 06 06 06 | 0:7 o:7
Feb. 4 4 4, 4 -4 : ‘4 | -4 ‘5 s ‘5 5 -6
Apr. o's ‘ os | o4 | 03 | 03 | o3 | o2 o2 o2 | o2 o3 | o3
May | 7 -6 ! 1 | ‘4 1 ‘4 t 3 ‘3 2 2 ; 2 -2 -2
J“ne -8 ‘ 7 E 7 i -6 1 ‘5 l ‘4 “ ‘4 -3 3 2 2 -2
July 09 | 09 | o8 | o7 | o7 | 06 | o5 0§ o4 | 03 | 03 03
Aug. 10 ‘9 ‘9 | -9 ‘ -8 ; 8 | -7 -6 -6 . s | -4 4
Sept. o9 9 0 9, 9, 9 9 | 8 -8 7 0 7 1 6 6
Oct. | 08 | o9 l 09 o9 | o9 E 09 | 09 09 09 ‘ 09 ! o-8 | o-8
Nov. | 7 -8 | -8 1 9 | ‘9 ‘9 | 10 10 10 | 10 | 09 | 09
Dec. ' o5 06 | o7 ! 07 | o8 | o8 | o9 09 1o . 10 | 10 | 10
Lat. | AZIMUTH
i , ) )

o | 04 ! 06 07 i 07 ‘ o 8 1 o-8 & 0?8 078 o8 | o 7 } o- 6 1 o5
20 : os | 06 o7 | o8 o8 09 | o9 09 o8 | o8 | o7 j o5
40 | 06 ‘ 07 | o9 | 10 ’ 1o | 11 rrr | orr 10 | 09 o8 07

| | {
s0 | 07 | o9 : 10 \ rr | ’ 13 13 E 13 12 t l o8
55 o8 | 10 | 1 | I3 | I 4 | 1'4 15 1°4 1°4 09
60 | o9 | 11 | I3 l s } 17 | 16 16 | l 10
6s | 10 ! 13 | 15§ | 17 ; 20 | 19 18 | | 12

Latitude = Apparent altitude (corrected for refraction) —1° + a, + a, + a,

The table is entered with L.H.A. Aries to determine the column to be used; each column refers to a
range of 10°. @, is taken, with mental interpolation, from the upper table with the units of L.H.A. Aries in
degrees as argument; a,, @, are taken, without interpolation, from the second and third tables with arguments
latitude and month respectively. a,, a;, a, are always positive. The final table gives the azimuth of Polaris.
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N(x) Table

This table can be used for several calculations in ce-
lestial navigation. Examples are given in Section 11.5
and in the Answers section.

The phrase "C = N(20)" means that C equals the
N value that is listed beside x = 20, or C = 1073. The
phrase "N(B) =56" means that B equals the x value
that is listed beside N = 56, or B = 71 Some applica-
tions require interpolation of the table.

This table uses Meridian Angle instead of Local
Hour Angle. Meridian angle (t) is defined as: t west =
LHA for LHA < 180 and t east = 360 - LHA for LHA
> 180.

X N(x) X N(x) X N(x)
1 4048 |31 664 61 134
2 3355 |32 |635 62 124
3 2950 |33 |608 63 115
4 2663 |34 | 581 64 107
5 2440 |35 |556 65 |98
6 2258 |36 |531 66 |90
7 2105 |37 | 508 67 |83
8 1972 |38 | 485 68 76
9 1855 |39 | 463 69 |69
10 | 1751 |40 |442 70 |62
11 1656 |41 422 71 56
12 (1571 |42 | 402 72 50
13 | 1492 |43 |[383 73 |45
14 (1419 |44 | 364 74 |40
15 (1352 |45 | 347 75 35
16 (1289 |46 |329 76 30
17 (1230 |47 |313 77 |26
18 (1174 |48 | 297 78 |22

19 (1122 149 |[281 79 19

20 | 1073 |50 |[267 80 15
21 11026 |51 252 81 12
22 |982 |52 (238 82 10
23 |940 |53 (225 83 7
24 1900 |54 (212 84 5
25 |861 |55 199 85 |4
26 |825 |56 187 86 |2
27 | 790 |57 176 87 1
28 | 756 |58 165 88 1
29 | 724 |59 154 89 |0
30 1693 |60 144

SIGHT REDUCTION PROCEDURE

Find v from:
N(v) = N(90 - dec) + N(t); if t > 90, use t = 180 - t.

Find w from:
N(w) = N(dec) - N(90 - v);

Find u from:
u =90 -w + Lat, for same name.
u =90 - w - Lat, for contrary name.
If u> 90 (either name), use u = 180 - u.

Find Hc from:
N(Hc) = N(90 - v) + N(u).

Find Z from:
N(Z) = N(v) - N(90 - Hc);
for all contrary names or for same names with
original u > 90, use Z =180 - Z.

This method of sight reduction lies somewhere
between a tool for emergency use and a novelty.
We developed it for use with an equally short
perpetual almanac of the sun. The idea was to
have all that is needed for emergency naviga-
tion on one small card. We first published this
in 1987 and since then (now 2003) we have had
exactly zero feedback on its use. That is, we
have no idea if anyone has ever used it for any-
thing! It remains, however, the world's short-
est sight reduction tables that will indeed give
accurate results for any sight—which, together
with a dollar, will get you a cup of coffee...
except maybe in Seattle.
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Solar Index Corrections
Form for doing Index Correction with the sun as described in Sec. 11.6. May be duplicated for use
with the course or actual sights.

Starpath Celestial Navigation Course

Toward or Away Date Toward or Away Date
On Off Diff Check SD On Off Diff Check SD
sight # - - + sight # - - +
= = 2| = +4 = = 2| = +4
SD= = = SD= = =
Toward or Away Date Toward or Away Date
On Off Diff Check SD On Off Diff Check SD
sight # - - + sight # - - +
= = 2| = +4 = = 2| = +4
SD= = = SD= = =
Toward or Away Date Toward or Away Date
On Off Diff Check SD On Off Diff Check SD
sight # - - + sight # - - +
= = 2| = +4 = = 2| = +4
SD= = = SD= = =
Toward or Away Date Toward or Away Date
On Off Diff Check SD On Off Diff Check SD
sight # - - + sight # - - +
= = 2| = +4 = = 2| = +4
SD= = = SD= = =
Toward or Away Date Toward or Away Date
On Off Diff Check SD On Off Diff Check SD
sight # - - + sight # - - +
= = 2= +4 = = 2| = +4
SD= = = SD= = =
Toward or Away Date Toward or Away Date
On Off Diff Check SD On Off Diff Check SD
sight # - - + sight # - - +
= = 2= +4 = = 2| = +4
SD= = = SD= = =
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Table Selections

Emergency Almanac for the Sun

day
1
“
7
10
13
16
19
22
25
28

January
5 23-04 412
522-48 3-51
S522-28 33
§22-04 3-11
521-36 2-54
521-04 2-37
520-29 2-22
519-50 2-09
S 19-08 1-57
518-23 1-47

February

5 17-18
5 16-26
5 15-32
5 14-35
S 13-35
S512-35
511-32
S10-27
5 21
5 B-14

1-37
1-32
1-28
1-26
1-26
1-27
1-30
1-35
141
148

March

746 1-52
637 2-01
5-28 2-11
4-17 2-22
3-07 2-34
1-56 2-47
0-45 3-00
N 0-27 3-13
N 1-37 3-27
N 2-48 3-40

wowomnn

day
1
4
7
10
13
L]
19
22
25
28

Declination and (GHA - 175°) given as degrees—minutes for 00h GMT

April

4-21
=3
6-39
78
B-52
9-57
N 11-00
N 12-02
N 13-02
N 14-00

ZZZZZZ

3-59
4-12
4-25
4-37
4-49
5-01
5-11
5-20
5-29
5-36

May

N 14-56
N 15-50
N 16-41
N 17-30
N 18-16
N 18-59
N 19-40
N20-17
N 20-52
N21-23

5-43
5-48
5-52
5-54
5-55
5-55
5-54
5-52
548
543

June
N 21-58 5-35
N 22-23 5-28
N22-42 5-20
N22-59 5-12
N23-11 5-03
N23-20 4-53
N23-25 443
N23-27 4-34
N23-24 4-24
N23-18 4-14

day
1
4
7
10
13
16
19
22
25
28

July

N 23-08
N 22-55
N 22-38
N Z2-18
N 21-54
N21-27
N 20-56
N 20-22
N 19-46
N 19-06

4-05
3-57
3-49
342
336
331
327
3-25
3-23
3-23

August September
N18-09 3-25 N 8-28 4-57
N17-22 3-29 N 7-22 5-12
N16-34 3-33 N 615 5-27
N15-43 3-39 N 5-07 5-42
N14-49 346 N 3-59 5-58
N13-54 3-54 N 2-50 6-14
N12-56 4-04 N 1-40 8-30
N11-57 4-15 N 0-30 6-46
MN10-56 4-26 S 0-40 7-02
N 9-53 4-38 § 1-50 717

day
1
4
7
10
13
16
19
22
25
28

Oclober
S 3-00 7-32
S 4-10 7-486
S 5-19 8-00
5 6-28 B-12
5 7-35 B-24
5 B-42 8-34
S 9-48 B8-43
51053 8-51
S 11-56 B-57
5 12-57 9-02

Movember

S 14-17
§15-13
S 16-08
517-00
S 17-50
S 18-37
519-21
S 20-02
S 20-39
521-13

9-05
5-06
9-05
8-02
B8-57
B-50
841
B-30
B-18
B-03

December
5 21-44 7-48
§22-10 7-30
5 22-33 712
§22-52 6-52
52307 63
52318 6-10
523-24 548
523-27 5-26
523-25 503
52318 4-41

Procedure. For declination, interpolate for hour and day as follows: Find dec at 1400 (14h 00m) on MNov 6. At 00h on MNov 4 the value is S 15° 13" and on Nov 7 it is

S 16° 08’, so for 72h the increase was 55. The time wanted is 62h past 00h on Nov 4, so the correction is (62/72) x 55’ = 47’ and the dec = S 15° 13’ + 47" = S 16°

00" at 1400 on Nov 6.
For GHA, interpolate the table for the 00h value on the proper date, add 175°, and then add the GMT converted to angle using the Arc to Time Table. If needed,
subtract 360°. ExameLe: Find GHA at 14h 22m 13s on Nov 27. From Nov 25 to 28, the 00h value decreases from & 18’ to 8° 03", or 5’ per day, so the 00h value on

Nov 27 is 8° 08". To convert GMT to angle, use: 14h = 14h x (15°/1h) = 210°; 22m = 22m x (15/1m) = 330" = 5° 30"; and 13s = 13s x (1"/4s) = 3". So GHA = 8° 08’

+ 175° + 210° + 5° 30" + 3’ = 398° 41’ = 38° 41’ as the GHA at 14h 22m 13s on Nov 27.
The accuracy of the interpolated values for any year should be within 10 in most cases. The error is primarily due to an average over the leap year cycle.
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