25°

DECLINATION SAME NAME AS LATITUDE

LAT. 15° 16° 17° 8 | 19°  |LAT
H.A.| Alt. Az, | Alt. Az' Alt, Az. | Al Az ; Al Az |HAf
-] & L4 d -3 L] * d D. a r d ° L] rd d O! 1] s d £ L]
| oj8000-6c o ! 360]|
1|7958 60 5 1 359
217950 59 10 358
3}7937 58 15 - 357
47919 56 20 356
5178 57-54 24,79 52-54 27 355
617832 53 28 7924 51 ar 354
7|78 02 50 32!78 52 48 35/79 41-47 38 353
8]7730 48 36 7818 46 38[7904 44 42({7947-41 45 352
9|76 55 46 39|7741 44 42|7825 42 45(7906 39 49(79 44-36 553|351
10176 18-44 42177 01-41 44/7743-39 4878 22-36 51|78 58-33 s5)350
X1}7538 4144|7620 3947|7700 37 50(7737 34 547811 31 58| 349
12174 57 39 47,7537 37 497615 34 52,7650 31 567722 28 Go|348
13|74 14 37 49|74 53 35 51|7529 32 54{7602 20 58|7633 26 61]347
1417330 35 5117407 33 537442 31 56i7514 28 59|7543 24 63|346
15172 45-34 52|73 20-3t 55|73 54-29 5874 24-25 6117452-22 64|345
1671 58 31 54/7233 30 567305 27 59{7334 24 62|7401 21 65|34
17|71 11 30 55:7144 27 587215 25 60o{7244 23 63|7309 19 66)343
18|7023 28 57|7055 20 59(7r25 24 617153 22 G4l7217 18 67 342
I19|6935 27 58(7006 25 6o|7034 22 62{71 01 20 65|7125 17 68]|341
20|68 45-25 59|69 15-23 61[6943-21 63 7005-18 6670 32-15 68|340
216756 25 bo(68B25 22 62|6852 20 64 60917 18 676939 14 G6gl339
226705 23 61(|6734 21 636800 19 65/6824 16 6768 46 1370|138
23|66 15 23 61(6642 20 64(6708 18 666732 16 68,6753 13 70)l337
246523 20 62(6550 183 064({6616 17 6616639 15 686700 1271|336
25|64 32—20 63 (64 58-17 65|68 23-16 67|65 46-12 69 66 06-11  71]335
26|63 40 10 64(6406 17 65|6430 15 67(6452 1z 69,6513 1171|334
27|62 48 B8 64|63 14 16 66|6337 14 68|6359 12 70,64 19 10 72}333
2816156 17 65(6221 15 66|6244 13 686305 11 70,6325 9 72|33
29|61 03 16 65|61 28 14 67|6151 13 69|62 12 II 7ofﬁz 31 8 72331
30|60 11-15 66]6035-14 67|6057-11 69|61 18-10 71 61 37 -7 72j330
31|59 18 14 66|5042 13 686004 11 69,6024 o 716043 7 73|320
3215825 14 66(5848 12 685910 10 70{5930 B 715949 6 73|328
33|5732 13 67i5755 11 68|5816 o ~7o!58136 7 ~71|5855 € 73|327
34[5638 12 67/5701 10 695722 8 7o0/5742 7 71|5800 5 773|326
355545 11 67i5607 -9 60,5628 -8 70:5648 -6 72|5706 -4 73|325
36|54 51 10 68i5513 9 69,5534 7 70is554 6 725612 4 73324
37|5358 10 68is420 o 695440 6 71 5500 5 72 5517 373|323
3815304 9 68/5326 B 69i5346 6 7I|5405 4 72(5423 3 73]322
39{5210 9 68[5232 7 7Jois252 6 JI,§53II 4 72(§329 2 73|321
40|51 16 -8 69|51 38 -7 7o|5158 -5 yri§217 -4 72(5234 -1 73l320
41|5022 7 6069|5043 6 “o|Sro4 5 7FI|§I22 2 72|§I 40 1 731319
214928 7 6914949 5 7o|5009 1+ 1l5028 2 7z2|5046 -1 731318
4314834 6 69)4855 5 70l4015 3 71l4934 2 72(g9s5r o 3l3m7
44|4740 6 694801 4 7o|4821 3 714830 1 72 4857 o 173|316
4514646 -5 69(4707 -4 7o|47236 —2 71{4745 -1 72i4803 o 73]315
In North [ For argument H.A. on the left, True Azimuth = 360° — Tabulated Azimuth. ] See
Latitudes | For argument H.A. on the right, True Azirmuth = Tabulated Azimuth.
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DECLINATION SAME NAME AS LATITUDE

25°

T. 15° 16° l 17° ! 18° 19° LAT.
Al Az| Ak Az| Al Az| Al Az} At Az [HA
d. 2 . ad We.d .. d s e . d o .
tg5|46 46 -5 694707 —4 70l4726 -2 7114745 -1 724803 o 73|315
46]4552 5 69l4b612 3 70|4632 2 71(4658 -1 72i4708 +1 731314
‘47]4457 4 60 4518 3 70|4538 2 71/4556 o 72 4614 1 731313
4814403 4 70(4424 3 T0(4443 I 71 4502 © 72i4520 2 731312
#4309 3 70(4320 T 7F0/4349 -1 7I 4408 -1 7214425 3 73}3I1
sol4a15 -3 70|4235 -1 71|4255 © 7I[431I3 t2 72|4331 +3 73310
Si|l4120 2 jol41 41 -1 71(4200 +1 714219 2 72|4237 3 73]|309
s2[4026 2 70|4046 o 7I[4T06 1 7r|4125 2z 72|4143 3 73|308
 53§3932 2 70(3952 o 7il|4012 1 71|{4030 3 724048 4 731307
 54{3837 -1 70[3858 o 71({39T17 2 71(3936 3 7213954 4 73{306
5513743 © 70i3803 +1 70|3823 +2 713842 +3 723900 t5 73305
- 5613640 o 70!3709 1 703720 2 71|3748 3 723806 5 731304
§7|3554 +1 703615 1 703634 3 T1 3683 s 72|3712 5 73|39}
: s8|3500 1 70i3520 3 70(3540 4 71 3559 s 723618 6 721302
- 59|3406 1 70[3426 3 7013446 4 71[3505 5 72|3524 6 7yz2|30I
603311 +2 703332 +3 70(3352 +4 7I[341I +5 7213430 t6 72{300
6r|3a17 2 70(3238 3 70,3258 4 71{3317 6 71{3336 7 724299
" 6a|3123 2 703143 4 703203 5 7113223 6 713242 7 72 298
63|3029 3 70|3049 4 70{3r09 6 7I|3120 7 71(3148 B8 72]297
64}2934 4 69iz955 s 70i3015 6 713035 7 71(3054 8 72{206
'} 65]2840 +4 Op|2901 +5 70(2021I +6 70[2041 +7 7113000 +9 72295
§ 66l2746 4 69i2807 5 70l2B27 7 7o|2B47 8 712907 8 7r|204
" &7{2652 s G6g|l2713 6 7ol2733 7 7o|2753 8 712813 9 171|293
68]2558 5 69l2619 6 70|2639 8 <7o|2700 8 712719 10 TI1292
"6glas o4 5 6oi2525 6 69|2546 7 70(26006 9 70{2626 10 7i|29I
yf24 10 +6 69 (2431 +7 692452 ~8 70|25 12 +9 70|25 32+11  7I|200
ml2316 6 69|2337 7 69i2358 9 70|2419 9 70(2439 1170|289
7212222 6 69j{2243 8 69|2304 9 70|2325 10 7ol2346 11 70 288
m3|2128 7 6092149 ¢ 692211 ¢ 692232 10 70/2252 12 70 287
s4l2034 8 63!2056 8 69|2117 10 Ggl2r38 1x 70|20 59 12 7O 286
75119 40 +8 68|20 02 +9 60|20 24+10 0Og |20 45+11 6921 ob+1z 70|285
26f1B46 o 68B|1908 10 69i1g30 11 69|IQ052 1 66|20 13 12 770|284
71l1753 o 681815 10 68|1837 11 6g[1B 58 12 6g|1920 13 69283
Blibsg o 681721 11 68 1744 11 691805 13 691827 13 69282
m]1606 ¢ 68|1628 11 6B/1650 12 68|1712 13 69|1734 14 69|28
80|15 1z+10 68|15 35+11 68|15 5741z 68|16 19+13 68|16 41+14 69|280
8r|1419 10 67[1442 11 68{1504 13 6B|1527 13 68i1549 14 68layg
821326 10 67;1348 12 6B 1411 13 68|1434 13 6811456 15 68278
83|1232 12 67{1255 13 671318 14 68|1341 14 681404 15 68277
B4{1139 12 67 1203 12 67[12206 13 671249 14 6813 11 16 68]276
85|10 46412 67|11 TO+13 6O7|XI 33514 67|11 56+15 67 12 19+16 68| 275
86 10 x7+13 67010 41+14 67|11 04 15 G67l1ray 1667|274
87 - 10 I2+15 O7]10 35+17 671273
B8 - 272
89 271
= | 9o . 270
' Jn South [ For argument H.A. on the left, True Azimuth = 180° + Tabulated Azimuth. See

Latitudes | For argument H.A. on the right, True Azimuth = 180° — Tabulated Azimuth. J p. 91.
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25° DECLINATION CONTRARY NAME TO LATITUDE 25°
far. 15° 16° 17° 18° J 19° ILAT.1

HA| Al Az | Alt. Az | Al Az AL Az: At Az |HA

o ’ d E-1 a ’ d (-] a I d L] ’ d L] ’

50 01-60 10|49 01-60 180|48 01-60 1Bo|47 01-60 180 46 01-60 180|360
5000 60 17914900 60 179|4800 60 179(4700 60 1794600 6o 179|350
4958 6o 17714858 60 177/4758 60 177(46 58 60 177/4558 60 177|358
4954 60 1764854 50 1764755 60 176 46 55 6o 17645 55 60 176|387
4949 59 174|48 50 6o 174147 50 60 175/46 50 590 175|45 50 59 175|386

49 43-60 173148 43-59 17347 44-60 17346 44-59 173 |45 45-60 174]355
4935 59 17214836 50 1724736 59 17246 37 59 172[45 38 6o 172|384
4926 59 17014827 59 170(4728 59 17114629 60 1714529 so 171|383
4915 58 169 14817 59 169(4718 59 169 4619 59 169|45 20 50 170|352
4904 59 168|48 05 58 168i4706 58 168 (4608 50 168 45 09 59 168|351

48 50-58 166)47 52-58 166 |46 54-58 16745 55-58 16744 57-58 167|350
4836 58 16514738 58 165:46 40 58 165)45 42 58 1664444 58 166|349
4820 57 16414723 58 164 4625 B 164 |45 27 57 1644429 57 165[348
4803 57 162/ 4706 57 1634609 57 163 (45 11 57 163 |44 14 57 163|347
4745 56 161 /46 48 56 161 4551 56 16244 54 57 162(43 57 57 162|346

47 25-55 160/46 29-56 160145 33-57 160]44 36-56 16143 39-56 161 345
4705 56 15814609 56 1504513 56 150|44 17 56 160|43 20 56 160344
4643 55 1574547 55 158|44 52 55 158(43 56 55 158/43 00 55 150|343
4620 54 15614525 54 1564430 55 1574335 55 15742339 s5 158|342
4556 54 1554501 53 155(44 07 54 156 43 12 54 156|42 17 s4 156]341

45 31-53 15444 37-53 154 |43 43—54 I55|43 49-54 1S5|4X 54-54 I55)340
4505 53 153 |44 11 52 153 /43 I8 53 154 (42 24 53 154(41 30 s4¢ 154)339
4438 52 1524345 52 152|432 52 353 152 (4158 52 153 (4105 53 153|338
4409 51 15043 17 51 1SI1[4228 S2 ISI (4132 52 152(4039 53 152|337
4340 50 140142 49 51 I50(4I 57 52 I50 |41 04 ST ISI[4012 52 151[336

43 1049 14842 19-50 149|421 28-51 149!40 36-51 150|309 44-51 150]335
42 40 50 14714149 50 148|140 58 50 1484007 50 149/39 16 st 149]334
4208 49 146141 18 49 147|4027 49 147(3937 so 1483846 50 148{333
4135 48 145/40 46 48 146|390 56 49 146(30 06 49 1473816 s0 147]332
4102 47 1444013 48 145/3924 48 145(38 34 48 146(37 45 49 146331

4028-47 143|139 4048 14438 51-48 144(38 02-48 14537 13-40 145|330
3953 46 1433905 46 14338 17 47 144(3720 48 1443640 48 144]329
3917 45 14213830 45 1423743 47 143|36 55 47 14336 07 47 144|328
3841 44 14113754 45 141:3708 46 142(36 20 46 1423533 47 143|327
3804 44 140(3718 44 140(3632 45 141/3545 45 14134 58 46 142|326

37 27-44 139(36 4144 140|35 55-44 14035 09-45 141 |34 23-46 141|338
3648 42 1383603 43 1390|3518 44 I139(3433 45 140|33 47 45 140 34
3610 42 138(3525 42 1383440 43 13813355 43 139{33 10 44 139|323
3530 41 137(3446 41 137/3402 42 1383318 43 138(3233 44 130)332
3450 40 13613407 41 13613323 43 137(3239 42 1137|3155 43 138]3a1
34 10-40 135)33 2741 136!32 44-41 13632 00—41 137|31 17-43 137|320
3329 40 135(3246 39 135/3204 41 135(31 21 41 136|3038 42 136|319
32 47 38 13413205 39 1343123 39 135[3041 40 135(2058 41 136|318
3205 38 1333124 39 134(3042 39 134|3001 40 134{29 18 40 135|317
3123 38 132(3042 38 133{3001 39 1332920 40 13428 38 40 134|316

45130 40-37 132130 00-38 13229 19—38 133]|28 38-38 133|27 §7-39 134|318

In North f For argument H.A. on the left, True Azimuth = 360° — Tabulated Azimuth.} See
Latitudes | For argument H.A. on the right, True Azimuth = Tabulated Azimuth. p- 90.
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DECLINATION CONTRARY NAME TO LATITUDE

15° 16° 17° 18° 19° LAT.

Alt. Az | Al Az, | Al Az | Al Az, | Alt Az |H.A.

L ] L] ’ d a ] ’ d ° o ’ d L4 a r d o L * d L] o
. 48|30 40-37 132|3000—38 13229 19-38 13328 38-38 13327 5739 134|31%
46|29 56 36 131(2917 37 132|238 37 38 132)2756 38 132|127 16 39 133|314
47¥2013 36 131|28 33 36 131|27 84 37 131|27 14 37 132(2634 38 132|313
4828 29 35 130{2780 36 130|27 11 36 1311|2631 36 1331|2553 38 132|312
49|27 44 34 1290|2706 35 130(2627 35 130|285 48 36 131 (2500 37 131|311
80]26 59-34 120(2621—34 120|285 43-35 13025 05-36 130|324 26-36 130310
§1|26 14 33 1282537 34 120!24 50 35 7120|2421 35 120)23 43 36 130|300
5212528 32 128|24 51 33 128|24 74 34 1282337 35 129|22 59 35 120]308
83|34 42 32 1272406 33 128!23 20 33 128|22 52 34 12822 15 35 129307
54123 56 31 12733 20 32 127|3% 44 33 127|2207 33 128|21 31 35 128|306
55|23 0g—30 126 |22 34-32 127|2I §8-32 127)21 32—33 12720 46—34 127|305
563223 31 126[21 47 30 1262112 32 126]2037 33 127{20 01 33 127|304
5713135 290 125[2I 01 31 126[{20 26 31 126/I95X 3z 1261935 32 126]303
58|20 48 29 125]20 14 30 125|1939 3o I25|1905 32 126(I8 30 33 126|302
592000 28 124{1926 29 125|188 52 3o 125]I8 18 31 125|I7 44 32 125|301
60]19 1238 12418 39—20 124|IB 05-290 124i1731-30 125|I1657-31 125]300
611824 27 123|1751 28 1124|1718 29 1241644 29 124|16 11 31 124|299
621736 27 1133|1703 28 123|1630 28 1231557 29 1241524 30 124|298
6316 47 26 123|16 15 27 123|1I542 a8 123 X510 29 1233|1437 30 123|297
64|35 58 25 122|185 26 26 122|X4 54 27 123 (1422 28 12313150 29 123|296
65|15 00—25 122|1438-26 122|14 06-27 122 |13 34-28 12213 02-28 123|29%
6614 20 25 121|133 490 26 12213 18 27 122 |2 46 27 122|112 14 28 122|204
67}13 31 25 121{1300 25 121|[1I220 26 121 (X1 §8 27 1222|1127 28 122|203
6Bl12 41 24 127|X2 XX 25 I2I|[II 40 25 I2I (X109 26 12110 3B-27 1z21]292
69|1x 51 23 1120|1121 24 120/1051 25 121|1021—26 121 291
20|11 01-322 12010 32—-24 120|1002-25 120 290
7r|10 1X1—22 119 s 289
72 - 288
73 . 287
74 .. . 286
75 . .- . . . 285

In South [ For argument H.A. on the left, True Azimuth = 180° 4 Tabulated Azimuth.

Latitudes
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For argument H.A. on the right, True Azimuth = 180° — Tabulated Azimuth. [ p. g1.



26°

DECLINATION SAME NAME AS LATITUDE

fLar. 15°

16°

18°

H.A.

Alt,

Az,

79 oo—bo
78 58 6o
78 51 59
78 39 58
78 23 57

78 0355
7739 53
e 12 51
7642 49
76 09 47

75 34—45
74 57 43
74 18 41
7337 39
7255 38
73 113
7L 27 34
70 41 32
69 55 31
69 08 30
68 20-28
67 31 26
66 42 25
6552 24
65 03 23
64 1222
63 2x 20
62 30 19
61 39 19
60 47 17

59 §6-17
59 04 16
58 11 13
57 19 14
56 26 13

55 34-13
54 41 12
53 48 12
52 §§ 11
52 01 10

OGN St W N WD,

N NN I ] Pt b b e By
2“""'3 RN v W NN G

N NN
~ S n

28

§1 08 -9
5015 9
4921 8
4828 8

4734 7

4546 41 -7

68

o * d
80 00-6o
79 58 6o
79 50 59
79 37 58
79 20 56

78 §8—54
78 33 53
78 04 s0
7732 48
765, 46
76 20-43
75 41 41
75 00 139
74 18 37
73 34 35

72 49-33
72 03 31
7L 17 a1
7029 29
69 41 27
68 52-6
68 03 25
67 13 24
66 22 22
65 32 21

64 4120
63 49 19
62 58 18
6z 0b 17
61 14 16

60 2115
59 29 14
5836 13
5744 13
56 51 12

55 58-12
55 04 10
§4 IT1 10
5318 o9
5225 ¢
§I 31 -8
5037 7
49 44
48 50
47 57

47 03 -5

=2 - SN |

bg

79 52-523
79 25 51
7854 49
78 20 46
7743 44

77 0441
7623 19
75 41 37
74 57 35
74 11 33

73 2531
72 38 29
71 50 28
71 01 26
70 12 25

69 2223
68 32 22
607 41 a1
66 50 20
65 59 19

65 o7-17
64 15 16
63 23 16
62 31 15
61 38 14

60 46-13
5953 13
59 00 12
58 07 11
5714 11

156 20 —¢g

5527 9
5434 9
5340 8
5246 7

5I 53 -7
5059 6
5005 5
4912 ;5
48 18 4

47 24 —4

70

79 42-46
79 06 44
78 27 11

77 46—39
77 03 36
76 19 35
7533 32
74 46 30

73 59-29
73 10 27
972z 21 25
71 31 23
70 41 22

69 51-22
6859 19
68 08 19
&7 16 17
66 24 16

65 32-15
64 40 15
63 47 14
62 54 12
62 o1 12

61 08-11
60 15 10
5922 10
5829 o
5735 8

56 42 -8
5548 7
5455 7
5401 6
5307 5
52 13 ~4
5120 35
50 26 4

4932 3 -

4838 3
47 44 -2

79 50-42
79 08 38
=8 2536
77 40 33
70 54 5t
76 07 30
75 19 28

74 30—26
73 40 24
72 50 23
7L 59 21
21 08 20

70 1719
69 25 :8
68 33 17
67 40 15
66 48 14

65 5513
65 02 1z
6409 11
63 16 11
62 23 10
61 30-10
6036 8
5043 8
5849 7
5755 6

57 02 —6

I56 08 5

5514 5
5420 4
5327 4

5233 -3
5139 3
50 45 2
49 8T 2
48 57 —1

4803 o

70
70

70
ras
71
71
71

71
71
72
72
i3
72
72
72
i
72

72

ijo

328
327
326

3a5
324
323
322
321
320
319
318
317
316

315

In North {For argument H.A. on the left, True Azimuth = 360° — Tabulated Azimuth.

Latitudes
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For argument H.A. on the right, True Azimuth = Tabulated Azimuth.
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26°

DECLINATION SAME NAME AS LATITUDE

26°

| i \

LAT. 157 | 16° 17° ! 18° 19° LAT.

H.A.| Alt. Az.| Alt. Az.| Ale Az.| Alt. Az, Al Az [HA.
e o * d o Q r d -] o ’ d o L] L4 d a a s d o o
45|46 41 -7 68|4703 -5 694724 —4 T70{4744 -2 71(4803 o 72|315
46|4547 6 68l4600 4 69|4630 3 7Fol|4650 1 7Ii4709 o 72|314
47|4453 5 6814515 4 694536 2z 7014556 -1 7ri4b15 +1 72[313
4814359 4 68|4421 3 69(4442 2 70/4502 © JI;4522 o© 72312
49f4306 4 6068|4328 3 69(4348 1 70(4409 -1 714428 +1 72|3IX
50[42 12 —4 6B(4234 -3 6914255 -1 704315 © 7I[4334 +1 72[310
si|4118 3 68B(4140 2 6g9i4201 -1 7F0|4221I +1 71 (4240 2 772|309
52|4024 2z 68|4046 1 69l4107 o 70|41 27 1 7Fr|41 46 3 7z|308
53|3930 2 6B8|3952 -1 69]|4013 o 70(4033 2z 7i|4052 3 722|307
5413836 1 68(3858 o O69l3919+1r 70{3939 2 71|3958 4 772|306
553743 2 68|3804 o 693825 +1 703845 +3 7I1|3905 +4 71[305
5613649 ~1 6gl3710+1 603731 2 7ol3751 3 7r|38Ir 4 71304
5713555 o 69i3616 1 69|3637 3 703658 3 71|3717 5 71{303
58{3501 o 6913523 1 693544 2z 70|3604 4 713624 5 71[302
59|3407 +1 6B(3429 2 693450 3 70|35I0 4 70{3530 5 7Frj3or
60|33 13 +1 683335 +2 69[3356 +3 703416 +5 70{3436 +6 771|300
61|3219 2 683241 3 69[3302 4 7013323 5 7°|3343 6 7r|209
623125 3 683147 3 693208 5 70l3229 6 70(3240 7 71298
6313032 2 68/3053 4 69(3r15 5 60/3536 5 70(3156 7 71|297
64|29038 3 68(3000 4 69|3021 ¢ 6p 3042 6 7ol3102 8 7ol296
65|28 44 +3 68]2906 +4 6p|202- +6 692048 +7 703000 +8 770|298
662750 4 ©68)2812 5 69|2834 6 O69l2855 7 70{2015 o 70204
67]2657 4 ©68(2719 5 69l2740 7 692801 & 702822 9 700|203
68|2603 5 68|2625 6 68i2647 7 69|2708 B8 69|2729 9 70|92
6g]l2509 5 68|2531 7 682553 8 69(2615 8 69i2636 9 “Jol291
no}z24 16 +5 68|24 38 +7 68l2500 +8 69 2521 +t9 692543 +9 7¢o|290
71|2322 6 68{2344 7 68Bl2407 8 6g9|l2428 o 69 (2450 10 69289
7212228 7 68j2z81 7 682313 9o 68(2335 10 69|2357 10 69]288
73/2135 7 68|2158 8 68(2220 9 68|2242 10 69{2304 11 69|28y
2412042 7 67|2104 9 68i2127 9 682149 10 68 2211 11 69|286
7515048 +8 67|2011 +9 68|2034 +9 O8|2056+11 68|21 18+12 69 ]a8s
26{1855 8 67i1918 ¢ 67|1941 10 68iz2003 11 68Bl2025 12 68284
#2180z 8 671825 9 671848 10 68|1g10 12 68|1g33 12 638|283
78]1708 ¢ 67(1732 10 671755 11 67(1818 11 68[18 40 13 68282
79|16 15 10 67!1639 10 67|1702 11 67(1725 12 68[1748 13 68)281
80|15 22+10 6713 gb+1x 67|16 09+12 67 (16 32+13 67|16 55+14 68f280
81|1429 10 66 1453 11 67]1517 12 O67(1540 13 671603 14 673279
8211336 11 66|X400 12 661424 12 67|1447 14 67 1511 14 67]278
83112 44 1z 66|1308 12 661332 12 67|1355 14 67[1419 14 67277
84l1151 11 66|1218 12 661239 13 66]1303 14 67 1327 15 67]276
85|10 58+12 66|11 23+12 66|11 47+14 66 ;12 11+35 6612 35+15 67|275
86|10 06+12 66|1030+14 6671055 14 661119 15 66(1143 16 66]274
87 10 03+14 66|I027+16 66|1052 16 66273
88 ..~ 10 00+17 066|272
8g 271
) 270

In South [ For argument H.A. on the left, True Azimuth = 180° + Tabulated Azimuth.\ See

Latitudes | For argument H.A. on the rigbt, True Azimuth = 180° — Tabulated Azimuth. J p. 91
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DECLINATION CONTRARY NAME TO LATITUDE

260

[+]

15

16°

<

¥7

18°

Alt.

Az

Alt.

Az

Alt.

Ale.

Az,

O sl v N =D

PUEEEE 82585 FEFHG

8 &

45

o ’ d
49 o1-60
49 00 6o
4358 6o
48 54 59
48 50 6o

48 43-59
48 36 so
48 27 59
48 17 359
48 05 38

47 52—58
4738 57
47 23 57
47 o6 57
46 49 57

46 30—56
4609 35
45 48 55
45 26 ;55
4502 54

4 38-353
44 12 52
43 46 52
4318 s1
42 50 5I

42 2151
41 50 49
41 19 49
40 47 48
40 15 48

39 41-47
39 07 46
3832 45
3757 45
3720 44

3643—43
3606 43
3528 42
3449 42
34 10 41

33 3040
3249 39
3209 39
31 27 38
30 45 37

3o 03-37

186
179
177
176
17§

173
172
170
169
168

167
165
164
163
161

160
159
158
157
156

154
153
152
151
150

149
148
147
146
145

144
143
142
142
141

140
139
138
138
137
136
135
135
134
133

133

a ’ d
48 01—6o
48 oo 6o
47 58 6o
4755 6o
47 50 6o

47 4460
47 37 6o
47 28 30
47 18 59
4707 59

46 5458
46 40 58
46 25 57
46 09 57
45 52 57

45 33-56
45 13 53
44 52 55
44 31 33
44 08 54

43 4454
43 19 53
42 53 53
42 26 52
41 58 51

41 2951
4059 50
4029 49
3958 49
39 25 48

38 52—47
38 19 47
3745 47
37909 45
3634 45

35 5744
3520 43
3443 43
34 05 43
3326 42

32 46—40
3207 4
3126 39
30 45 39
30 04 38

29 22—37

180
179
177
176
178

173
172
171
ibg
168

167
166
164
163
162

161
159
158
157
156

155
154
153
152
151
150
149
148
147
146

145
144
143
142
141

140
140
139
138
137
137
136
135
135
134

133

a ¥ d
47 01-60
47 00 6o
46 58 6o
46 55 6o
46 50 59

46 44—39
4637 59
46 29 59
46 19 59
46 08 s9

45 56-59
45 42 58
45 27 57
45 12 58
44 55 57

44 36-36
44 17 56
43 57 56
43 35 55
43 13 55

42 49754
4225 54
4159 s2
4133 52
41 o8 5I

40 3751
4008 50
3938 s0
3907 49
38 36 4

38 03—47
3730 47
36 56 46
36 22 46
35 47 45

35 1145
34 34 43
3357 43
3320 43
3241 42

32 0342
3123 40
30 44 41
3003 39
29 22 39

28 41—138

17§

173
172
171
170
168

167
166
165
163
162

161
160
159
157
156

155
154
153
152
151

150
149
148
147
146

145
144
143
143
142

141
140
139
139
138

137
136
136
135
134

134

o o d
46 o1-60
46 00 60
4558 6o
45 55 6o
45 51 6o

45 45—%0
45 38 6o
45 29 59
45 20 59
45 09 59

44 5758
44 44 58
44 30 358
44 14 57
43 87 56

43 40-57
43 21 36
43 01 56
42 40 55
42 18 53

41 5554
41 31 54
41 06 33
40 40 53
40 13 52

39 45-51
39 17 51
38 47 s0
38 17 50
3746 &

37 1448
36 41 47
36 08 47
35 34 46
3500 46

34 2445
3348 44
3312 4
3235 4
31 87 43

31 1943
30 40 42
30 01 41
20 21 41
28 40 39

28 00—39

180
179
177
176
175

174
172
171
170
168

167
166
165
104
162
161
160
159
158
157
156
1355
153
152
151
150
149
148
148
147
146
145
144

143
142

141
141
140
139
138

137
137
136
135
135

134

45 o1-60
45 00 6o
44 58 6o
44 55 60
44 51 60

44 4539
438 59
44 30 59
44 21 59
44 10 58

43 59-59
43 46 58
4332 s8
4317 58
43 00 57

42 43-57
42 24 56
42 05 56
41 44 55
41 23 55

41 00-54
40 36 53
40 IZ 53
39 40 352
3920 52

38 53-52
38 25 st
37 56 51
37 26 50
36 56 so

36 2448
3552 48
3520 48
34 46 47
34 12 45

333745
3302 45
32 26 45
31 49 4
3112 43
30 34— 42
29 56 42
29 17 41
28 38 o
2788 40

27 18—40

170
169

167
166
165
164
163

162
160
159
158
157
156
155
154

153
152

151
150
149
148
147
146
145
144
143
143

142
141
140
139
139
138
137
136
136
135

134

SHEEE EPEEE 8283

w W
w
W

L85 8888

319
318

317
316

315

In North [ For argument H.A. on the left, True Azimuth = 360° — Tabulated Azimuth.
Latitudes | For argument H.A. on the right, True Azimuth =

202

'abulated Azimuth.

See
p- 90




26°

DECLINATION CONTRARY NAME TO LATITUDE

"

26

Q

15

{

16°

(s]

17

18°

o

19

LAT.

H.A,

Alt.

Az

Alt.

Az,

Ale.

Az

Alt.

Az

H.A,

O o At W N O

PEBEB 552358 XSS5 8

45

Q r d
49 o1—6o
49 00 6o
48 58 6o
4854 59
48 50 6o

48 43-59
48 36 59
48 27 59
48 17 59
48 o5 58

47 5258
47 38 57
4723 57
47 06 57
46 49 57

46 3056
4609 55
45 48 55
45 26 55
45 02 54

44 38-53
44 12 52
43 45 52
43 18 st
42 50 51

42 21—51
4150 49
4119 49
40 47 48
40 15 48

39 4147
39 07 46
3832 45
3757 45
3720 4

36 4343
3606 43
3528 42
3449 42
34 X0 41

33 30-40
32 49 39
3209 39
31 27 38
30 45 37

30 0337

186
179
177
176
178

173
172
170
169
168

167
165
164
163
161

160
159
158
157
156

154
153
152
151
150

149
148
147
146
145

144
143
142
142
141

140
139
138
138
137
136
138
135
134
133

133

o r d
48 o1-60
48 00 6o
4758 6o
4755 6o
47 50 6o

47 4460
4737 6o
47 28 59
4718 59
47 07 59

46 5458
4b 40 58
46 25 57
46 09 57
45 52 57

45 3356
45 13 55
44 52 55
44 31 55
44 08 54

43 4454
43 19 53
42 53 53
42 26 52
41 58 51

41 2951
40 59 50
4029 49
3958 49
3925 48

38 52—47
38 19 47
3745 47
3709 45
36 34 45

35 5744
3520 43
34 43 43
3405 43
3326 42
32 46—40
3207 41
31 26 39
3045 39
3004 38

29 22—37

180
179
177
176
175

173
172
171
169
168

167
166
164
163
162

161
159
158
157
156

155
154
153
152
151

150
149
148
147
146

145
144
143
142
141
140
140
139
138
137
137
136
135
135
134

133

Y §
47 o1—60
47 oo 6o
46 58 6o
4bH 55 6o
46 50 s9

45 44-59
4637 59
4629 59
46 19 59
46 08 59

45 56—59
45 42 58
45 27 57
45 12 58
44 55 57

44 3656
44 17 56
43 57 56
43 35 55
43 13 55

42 49-54
4225 54
41 59 52
41 33 52
4105 51

40 3751
4008 50
3938 50
3907 ¥
3836
38 03-47
3730 47
36 56 46
36 22 46
3547 45

35 IX—45

34 34 43

3357 43
3320 43
3241 42

32 03—42
3123 40
30 44 41
3003 39
2022 39

28 41-38

180
179
177
176
175

173
172
171
170
168

167
166
168
163
162

161
160
159
157
156

155
154
153
152
151

150
149
148
147
146

145
144
143
143
142

141
140
139
139
138

137
136
136
135
134

134

41 5554
4131 54
41 06 33
40 40 53
40 13 52

39 4551
39 17 51
38 47 30
38 17 so
3740 4

37 1448
36 41 47
3608 47
35 34 46
3500 46

34 24-45
348 4
3312 4
3235 44
3157 43

31 19—42
3040 42
30 O 41
29 21 41
28 40 29

28 00-39

180
179
177
176
175

174
172
171
170
168

167
166
165
164
162
161
160
159
158
157
156
158
153
152
151
150
149
148
148
147
146
14§
144
143
142

141
141
140
139
138

137
137
136
138
135

134

e + @
45 o1—6o
45 00 6o
44 58 6o
44 55 6o
44 51 6o

44 4559
44 38 59
44 30 59
44 21 59
44 10 58

43 5959
43 46 58
43 32 58
43 17 58
43 00 57

42 4357
42 24 56
42 05 56
41 44 55
41 23 55

41 00-54
40 36 53
40 12 53
39 46 52
39 20 52

38 53-52
38 25 st
3756 s1
37 26 50
36 56 50

36 24—48
3552 48
3520 48
34 46 47
34 12 46

33 3745
3302 45
32 26 45
31 49 44
3112 43
303442
29 56 42
29 17 41
28 38 41
27 58 40

27 18— 40

180
179
77
176
175

174
172
171
170

169

167
166
165
164
163

162
150
159
158
157
156
155
154

153
152

151
150
149
148
147
146
145
144
143
143

142
141
140
139
139
138
137
136
136
135

7

BHER 448 E1823 3

Gl
L]
-

PRLEL

Latitudes

In North {For argument H.A. on the left, True Azimuth = 360° — Tabulated Azimuth.

200

For argument H.A. on the right, True Azimuth = Tabulated Azimuth.

See
. 90,
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260

pECLINATION CONTRARY NAME TO LATITUDE

L. 15°

16°

(]

17

18°

B.A.| Alt

;

Az, Alt,

Az

Alt.

Az,

Ale.

o -] r d
45|30 03-37
46|29 20 36
47|28 37 16
48|27 54 35
49]27 10 35
50|26 25-33
5125 41 34
52]24 56 33
53|24 10 32
23 25 3z

22 39-31
2I §2 30
21 0ob 30
20 19 29
19 32 29
18 4428
17 57 28
17 09 27
16 21 27
15 33 27

14 4426
I3 55 35
13 06 24
12 17 34
11 28 23

10 3923

133
132
132
131
130
130
129
129
128
128

127
127
126
126
125

125
124
124
123
123

123
122
122
122
121

121

o o+ d
29 22-37
28 40 37
2757 36
27 14 36
26 31 135

25 4735
2503 34
24 18 33
23 33 33
22 48 32

22 02-31
21 17 32
20 30 30
19 44 30
18 57 29
18 10—29
17 23 28
16 35 27
15 48 28
15 00 27
14 12—27
13 23 26
12 35 26
11 4b 25
10 5§57 24

10 08-24

133
133
132
131
131

130
130
129
128
128

127
127
126
126
1258

125
125
124
124
123

123
122
122
122
121

I21

o . &
28 41-138
27 59 37
27 17 37
26 35 37
25 52 36

25 08335
24 24 34
23 40 34
22 56 34
22 11 33

21 26-13
20 40 3I
19 55 32
19 09 31
1822 30

17 36-30
16 49 29
16 02 29
15 14 28
14 27 28

13 3927
1z 51 26
12 03 26
11 15 26
10 26—a35

see

134
133
132
132
131

130
130
129
129
128

128
127
127
126
126

125
125
124
124
123
123
123
122
122
121

o ’ d
28 0039
2718 38
26 37 38
25 55 38
25 12 37

24 29-36
23 46 36
23 02 35
22 18 34
21 34 34

20 49-33
20 04 33
19 19 32
18 33 31
I7 47 31

17 0I-30
16 15 30
15 28 30
14 41 29
13 54 29
13 ob—a7y
12 19 28
11 31 27
10 43—26

134
133
133
132
131

131
130
130
129
129

128
128
127
127
126

126
125
125
124
124

123
123
122
122

d
27 18—40
26 37 39
25 56 39
25 14 38
24 32 37

23 5037
2307 36
22 24 36
21 40 35
20 56 34

20 12—34
190 28 34
18 43 33
1757 32
I7 12 32
16 2631
15 40 31
I4 54 30
14 07 29
13 21 30
Iz 3429
11 46 28
10 59 28
10 1127

o

134
134
133
132
132

131
131
130
129
129

128
128
127
127
126

126
125
125
124
124
123
123
123
122

In South {For argument H.A. on the left, True Azimuth = 180° + Tabulated Azimuth. | See

Latitudes

201

For argument H.A. on the right, True Azimuth = 180° — Tabulsted Azimuth. [ p. g1.



27°

DECLINATION SAME NAME AS LATITUDE

]

I5

5]

16°

o

17

18°

=
e

Alt.

Ale,

Az.

o+ d
78 o060
7758 6o
77 52 6o
77 41 58
77 26 57

77 0856
76 46 s4
76 21 53
75 53 51
7522 49

74 4947
74 14 45
73 37 43
72 58 41
72 17 39

71 36—38
70 53 36
70 09 34
69 24 33
68 38 31

&7 52-30
6705 29
66 17 27
65 28 25
64 40 25

63 50-23
63 01 23
62 11 22
61 20 z0
60 30 20

—
=
O O~ vt W N = Qo

b
Q

IX
12
13
I4
15
16
7
18
9
20
2x
22
23
24
25
26
27
28
29

3o
31
32
33
34

35
36
37
38
39

40
41
42
43

59 3919
58 48 8
57 56 17
§7 05 16
56 13 15

55 211§
54 29 14
53 36 1z
52 44 12
X 5I I1
50 59-11
50 06 10
4913 9
4820 B
444727 8

45{46 34 -7

79 0c0—6o
78 58 0o
78 51 59
78 39 s8
78 24 57

78 0455
77 40 53
77 14 52
76 44 s0
76 11 47

75 37-46
75 00 44
74 21 41
73 41 40
72 59 38
72 16-36
7132 34
70 46 32
70 00 30
69 14 30
68 2628
67 38 206
66 49 25
66 00 24
65 11 23

64 21-22
63 30 20
62 40 20
61 49 19
6o 58 18

60 0b—16
59 I 16
58 23 15
57 31 14
56 39 14

55 4612
54 54 12
54 OI 11

53 09 11
52 16 10

5123 -9
50 30 &
4937 8
844 7
47 51 7

46 58 -6

67

s , d
80 00—60
79 58 6o
79 50 59
79 37 57
79 20 50

78 59--54
7834 53
=8 05 50
77 34 48
76 59 45

76 23—44
754 41
75 04 40
74 22 38
73 38 35

72 54-34
7209 32
21 22 30
70 35 29
69 47 27
68 5g—26
68 10 25
67 20 z3
66 30 zz
65 40 21

64 50-20
63 59 19
63 07 17
62 16 17
61 24 15

60 3315
50 40 14
58 48 13
5756 13
5703 11
66 11—11
55 18 10
5425 o
5332 8
5239 8
ST 46 -7

5053 7
§000 6

4907 6
4814 6

4720 —4

68

795353
79 26 51
78 56 49
78 22 46
77 46 44

77 0741
76 27 40
75 4 37
75 o1 35
74 16 33

73 3031
Tz 43 29
71 56 28
71 08 27
70 19 z5

69 29-23
68 30 23
67 49 21
66 59 20
66 08 19

65 17-18
64 25 17
63 33 15
62 42 15
61 49 13

6o 57-13
6005 12
§9 12 1
5820 n1
57 27 10

56 34 —9
5541 o9
5448 8
5358 7
5302 7

52 09 -6
511§ 5
5022 35
4929 5
835 3

47 42 -3

79 44-47
79 08 44
78 30 42

77 49-39
77 07 37
76 23 35
75 37 32
74 51 30

74 04-29
73 16 27
72 27 25
7138 24
70 48 22

69 58-21
69 07 19
68 16 18
67 25 17
66 34 17

65 42—-16
64 50 15
63 58 14
63 05 12
62 13 12

6T 20-11
60 28 1:
§9 35 10
5842z o
5749 B
56 56 -8
5603 7
s500 6
5416 5
5323 5

52 30 -5
5136 4
5043 4
4949 =2
4856 2

48 03 —2

50
52
54
56

57

59
6o

61
62

63
64
64
65
66

66
67
67
68
68

68
69
69
69
69
69
Jo
70
70
rie

Jo
7o
7o
70
70

70

333
332
33r

330
329
328
327
326

315
324
323
322
321

320
319
318
317
316

315

In North
Latitudes

For argument H.A. on the [eft,

202

¢ True Azimuth = 360° — Tabulated Azimuth.
For argument H.A. on the right, True Azimuth = Tabulated Azimuth.

See
P 90.



27°

DECLINATION SAME XNAME AS LATITUDE

27°

EAT. 15° 16° 17° 18° 19° LAT.
HA| Al. Az Al Az.| Al Az.| Alt. Az Ah. Az [HA
L a d - a ol s o d [ ] . d a e . d L] °
45[46 34 —7 6066|4658 -6 674720 -3 6Bi4742 -3 69 4803 2z 70315
46|45 41 7 67|4605 6 67(4627 4 68,4649 3 69 |4700 1 TO|3I4
474448 6 6714511 5 68|4534 4 69(4555 2z 604616 -1 70f313
43|4355 6 67|4418 4 6Bl4440 3 69(4502 2 70|4522 o 70|3M2
494302 6 674325 4 68|4347 3 60l4408 1 70{4420 o 70|31x
50{4208 —4 67,4231 -3 68l4254 —2 694315 -1 70(43 35 +r 70|310
51|4115 4 67/4138 3 68i4200 1 69|4222 -1 7Fo|4242 1 70|309
52|4022 4 6067|4045 3 6Blg107 -1 69i4128 o 7Jol41r49 170|308
53]/3928 3 67|395r 2 68|4013 o 69/4035 o 70(4055 2 770|307
54|3835 3 67/3858 2 6B(3920 o 69(3941 +1 69(4002 2 70|306
55]374r —2 67/3804 -1 683826 +1 09|3848 +z 60;3009 +3 7O[30§
5613648 1 67(3711 o 6Bl3733 1 69(3754 3 O6ol3Bis 4 7oi304
57|3555 -1 67,3617 +1 6813640 1 Gglayor 3 6gl3z22 4+ 7o}303
58|3501 o 673524 1 68|3546 2 0693608 3 O69(36290 4 7o|302
50|3408 o 673431 1 683453 =2 69i3514 4 693535 5 70|301
60|33 14 +1 67,3337 +2 683359 +3 6Bi3zg42r +4 69)3442 +5 170|300
61|3221 1 67|3244 2z 68|3306 3 68|3328 4 6093349 6 770|299
62|3128 1 67|31 50 3 68i!3213 3 68B|3235 4 693256 6 7ola98
633034 z 67i3057 3 68/3120 4 6Bi3141 6 69|3203 6 69|297
64{2941 2 67|{3004 3 68,3026 5 68(3048 6 693110 7 OGgl296
65|28 47 +3 67|29 10 4 682933 -5 68|2055 +6 69(3017 +7 69]205
66l2754 3 67(2817 5 G6B{28B40 5 6B{2002 7 69|2024 7 669|294
67|270r 4 67|2724 5 67|2747 6 68(2809 7 68|283r 8 6g|z293
632608 4 67i2631 5 67(2654 6 068;2716 7 6068|2738 8 O6gjzg92
69f2514 5 67]2538 35 67(2601 6 68i2623 B8 682645 o 69)201
2olz421 +5 67|2445 ~6 672508 +7 6Bl25 30 +8 6B!25 52+10 68290
21{2328 5 67|2351 7 67|2415 7 67|2437 9 68|2500 ¢ 68289
72|2235 6 67{2258 7 67(2322 8 67|2345 ¢ 68|z2407 10 068|288
73j2142 6 66i2206 7 672229 8 67!2252 9 68|2315 10 68287
74]2049 7 66(2113 7 67(2036 9 67,2159 10 67|2222 1168|286
75[19 56 +7 66|2020 +8 67120 43+10 67|21 07+10 67{21 30+11 68}28s
#6l1903 8 66l1927 ¢ 661051 9 672014 11 67j2037 12 67284
#2li810 8 66{1834 o 66|1858 10 O7|19g22 11 67[1945 12 67283
28l1717 9 661742 o 66|1B0b 10 66|1B29 1z 67|1B53 12 67282
79l1625 ¢ 66|1649 10 66|1713 11 66l1737 12 67|180r 13 67281
80|15132 +¢ 66|1557%10 66|16 2x+11 66|16 45+12 66|17 09+13 667|280
8rl1439 10 65{1504 11 66[{1529 11 G66j1553 13 O6|1617 14 66|279
82]1347 10 651412 11 65|/1436 13 66|1501 13 66|1525 14 666|278
83/1255 10 65i{1320 11 65|1344 13 66(1409 14 6611433 15 66}277
B4 /1202 11 651227 13 65,1252 14 65|1317 14 66{1342 15 667276
8¢| I 10+12 65 |II 35+13 Os5i1201-13 65|12 26+14 05|12 50+16 66]275
86|10 18+12 6310 44+13 65,1109 14 635 II 34 15 5|11 59 16 65{274
87 10 17+15§ 5| 10°43+15 63|11 08 16 G6s5]273
88 = 10 17+16 65272
89 271
90 270

Latitudes

203

In South [ For argument H.A. on the left, True Azimuth = 180° + Tabulated Azimuth. || See
For argument H.A. on the right, True Azimuth = 186° — Tabulated Azimuth.

p- 9f.



27°

DECLINATION CONTRARY NAME TO LATITUDE

far.

Q

15

‘ 16°

(o]

17

18°

o

19

H.A.

Alt.

Az j Al

Az |

Ale.

Az

Alt,

Alt.

O el A RN D

2I

45

- . @
48 01-60
48 00 6o
4758 6o
47 55 6o
47 50 6o

47 4460
4737 6o
4728 39
4718 59
47 07 59

46 5458
46 41 58
46 26 8
4bog 57
45 52 56

45 3456
45 14 56
44 53 55
44 31 54
44 08 54

43 45-54
4320 53
4254 53
4227 52
41 59 51

41 30-50
41 O 50
40 30 49
3959 48
3927 48

38 54-47
38ar 47
37 47 46
3712 45
3636 44

36 00-44
3523 43
34 46 43
34 07 41
3329 41

32 50—41
32 I0 40
31 30 40
3049 39
3008 38

29 26—37

ol o o+ d
180 | 47 01—60
179 | 47 00 6o
17746 58 6o
176 [ 46 55 6o
175146 50 59

173 | 46 44-59
172 | 46 37 59
171| 46 29 s9
16946 19 59
168 46 08 59

167 | 45 5658
166 |45 42 57
164 |45 28 58
163 (45 12 57
162 | 44 55 57

161 | 44 37-56
160 | 44 18 56
158143 57 55
157143 36 =5
156 (43 14 55

155 | 42 50—54
154 | 42 26 53
153|42 00 52
15241 34 52
151 [ 41 O7 52

150! 40 38-50
149 | 40 0G 50
14839 40 50
1473909 49
146|338 37 48

145138 o547
14437 32 47
14336 58 46
142 |36 24 46
14235 49 45

14135 13-4
14034 37 4
139|134 00 43
13933 22 42
13832 44 42
137|32 06—42
136131 26 40
136 |30 47 40
135{3006 39
13412926 39

134 |28 4539

180
179
177
176
175

174
172
171
170
168

167
166
165
163
162

161
1o
159
158
1587

155
154
153
152
151

150
149
148
147
146

146
145
144
143
142

141
140
140
119
138

137
137
136
135
135

134

e . d
46 01-60
46 00 6o
45 58 6o
45 §5 60
45 51 6o
45 4560
45 38 6o
45 30 6o
45 20 59
45 09 s8

44 5758
44 44 58
44 30 58
44 14 57
43 58 57

43 40-56
43 21 56
4301 55
42 40 55
4218 54

47 55-53
4131 53
4107 53
40 41 53
40 14 52

39 4651
309 18 s1
38 48 s0
38 18 49
3747 8

37 16—48
3643 47
3610 47
3536 46
3502 46

34 2645
33 51 45
3314 #4
3237 43
31 59 42

3 21—42
3043 42
jo o3 40
29 24 40
2843 39

28 03-39

180
179
177
176
175

174
172
171
170

169

167
166
165
164
163
161
160
159
158
157
156
155
154

153
152

151
150
149
148
147
146
145
144
143
143
142
141
140
139
139
138
137
136
116
135

134

o o d
4501f6o
450060
44 58 6o
44 55 6o
44 51 60

44 4559
44 38 59
44 30 59
44 21 59
44 10 58

43 59-59
43 4b 58
4332 58
43 17 58
4301 57

42 43—56
42 25 56
42 05 s%
4T 45 55
41 23 54

41 01-5%
40 37 54
4013 53
39 47 52
39 21 52

38 54-52
38 26 s1
3757 50
3727 49
3657 49
36 26—49
3554 48
35 21 47
34 48 47
34 14 46

333945
3304 45
32 28 44
3I 51 43
31 14 43

303743
2958 41
20 20 41
28 40 40
28 01 40

27 21—40

180
79
177
176
175

174
172
171
170

169

168
166
165
164
163

162
161
159
158
157
156
I5S
154
153
152

I5K
150
149
148
147

146
146
145
144
143
142
141
141
140
139
138
138
137
136
136

I35

o, d
44 o160
44 00 6o
43 58 6o
4355 59
43 51 60

43 46—60
4339 6o
43 31 59
4322 59
4312 59

43 o058
42 48 59
4134 58
42 19 37
42 03 57

41 4636
4I 28 s6
41 09 sb
40 49 55
4028 s5

40 0655
39 43 54
39 19 54
3854 53
3828 52

38 o1-51
3734 51
3705 so
36 36 so
3606 49

35 36—49
3504 48
3432 48
33 59 47
33 26 47

32 5246
32 17 45
31 41 44
Jro5 44
3029 44
29 52—43
29 14 42
28 36 42
27 87 &1
2718 4

26 38-40

1Bo
179
178
176
175

174
173
171
170
160
168
167
165
164
163

162
161
160
159
158

157
155
154
153
152

151
150
150
149
148

147
146
145
144
143

143
142
141
140
139
139
138
137
137
136

135

315

In North
Latitudes
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For argument H.A. on the ll_:ft, True Azimuth = 360° — Tabulated Azimuth.
For argument H.A. on the right, True Azimuth = Tabulated Azimuth.

}See
R- 90.



DECLINATION CONTRARY NAME TO LATITUDE 27°

15° | 6’ 17 18° f 19 LAT.

At Az Al Azl Ak Az At Az Al AzjHA

o r d @ a ’ d > =3 r d (-] -2 r d o L] ’ d ] 0
20 26-37 13428 45-39 13428 03-39 134 |27 21—40 135 26 38—40 135]315
28 44 37 133(28 03 37 133]2722 39 134(2640 39 134(25 58 39 135|314
2801 36 132|2721 37 1332640 37 133|2559 38 134|25 17 38 134|313
2719 36 1322638 36 132(25 58 37 13325 I7 37 133|24 36 38 133312
2635 35 1311|2556 36 132|25 16 37 132124 35 37 132|23 55 38 133|311

25 §52—35 131 |25 I2—35 131|2433-36 131[23 §3-36 13223 13-37 132}310
25 07 33 13024 29 35 130/23 50 35 I31|23 10 35 1312231 37 I31§309
2423 33 130|23 45 34 130(2306 34 130]2227 35 137 |21 48 36 131{308
2338 32 120{2300 33 1290|2222 34 I30(21 44 35 130|205 35 139307
2253 33 12022 16 33 129(2Y 38 33 120|2I 00 34 I29|2022 35 I30 job

22 08-3z 128|21 31-32 128 |20 §3-32 12920 16—34 12919 38-34 129|305
2122 31 128|20 45 31 28l20 09 33 128|19 31 33 128|18 54 34 129)304
2036 10 127(2000 31 127 X923 31 128|1847 23 12811810 33 128{303
1950 30 127|19 14 31 127|318 38 31 127 1802 32 127|1725 32 128 | 302
1903 20 126|18 28 30 126|17 52 3r 1127|1716 31 127|I640 32 127|301

18 16—28 12617 41-20 12617 06-30 126]X¥6 31—31 126|15 55—32 127|300
Y729 28 125|16 55 20 1285|1620 30 126 (1545 31 126|1509 31 126|299
16 42 28 12516 08 20 125|1533 29 125(1458 20 126|1424 31 126]{208
15 54 27 124|I520 27 125 |14 46 28 125|14 12 20 125|113 38 30 125|207
1506 26 124|1433 27 12413 59 28 124|13 25 28 1251251 29 125|296
14 18-25 124 |13 45-26 12413 12—27 12412 39-29 I24(I2 05-20 124]295
1330 25 123|1287 26 1231225 27 24|11 51 27 124 |11 18 28 1241204
Iz 42 25 123{1209 25 123|Ir 37 26 123)X104 27 123|I03I—27 123|293

3 £2982%2 PEBCE SRUBE £ATRS SAANE,

II §3 24 I22)|II 21 25 1231049 26 123{¥0 X7-27 123 293
II 05 24 I22|1033—-35 12210 0I—25 122 291
10 16—23 122 290

In South [ For argument H.A. on the left, True Azimuth = 180° + Tabulated Azimuth. | See
Latitudes | For argument H.A. on the right, True Azimuth = r180° — Tabulated Azimuth. [ p. 91.
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DECLINATION SAME NAME AS LATITUDE

AT.

16°

o

17

18°

H.A

Alt.

Az,

Alt.

Az,

75 52 55
75 28 53
75 02 52
74 33 5o

74 02—48
7329 47
72 54 45
72 L7 43
71 38 41

70 58—39
70 17 38
69 35 37
68 51 34
6807 33

67 22—-32
66 36 30
65 50 129
65 03 28
64 15 27

63 27726
62 38 24
61 49 23
61 00 22
60 10 21

59 20—20
58 30 19
5739 18
56 49 18
55 58 17
55 0615
54 15 15
5324 15
5232 13
SI 40 13
50 48-12
49 56 11
4904 11
48 12 10
4719 9

45]46 27 -9

[+]
I
2z
3
4
5|76 12-56
6
7
8
9

65

o ’ d
78 o0—6a
77 58 6o
7‘75260
77 41 58
77 27 58

77 0956
76 47 54
7622 52
75 54 50
7524 49

74 51-47
74 76 45
7340 43
7301 41
72 21 39

71 4038
70 58 36
70 14 34
69 30 33
6844 1

67 58-30
&7 12 29
66 24 27
65 36 26
64 48 25

63 59-23
63 10 23
62 20 a1
61 30 20
60 40 19

59 50—19
58 59 18
58 08 17
57 I'7 16
56 25 15

55 3414
54 42 13
53 50 12
5258 12
5206 11
51 I4—10
5022 10
4929 9
4837 o
4744 7

46 52 —7

79 00—6o
7858 6o
78 51 59
78 40 59
78 24 57

78 05-56
77 41 53
77 15 52
76 46 so
76 14 48

75 3945
7503 44
7424 4
73 44 39
7303 37

72 20-35
71 37 34
7052 32
70 06 30
69 20 29

68 33-28
67 45 26
66 57 25
66 08 24
65 19 2z

64 30-22
63 40 2:
62 50 20
61 59 18
61 og 18

60 1817
5926 15
5835 15
57 43 14
56 52 14

56 00-13
5508 12
84 16 11
5324 11
523 9

5I 39 -9
so46 8
4954 B
4901 7
4808 6

47 16 -6

66

67
67

67

-] #* d
80 00—6o
79 58 6o
7950 59
79 38 58
29 21 56

79 00-55
78 35 52
78 07 350
77 36 49
7702 46

76 26-44
75 47 41
7507 39
74 26 38
‘73 43 16

72 5934
72 14 32
71 28 30
70 41 28
69 54 27

69 06~26
68 17 24
6728 z3
66 39 22
65 49 2r

64 59—20
6408 18
63 18 18
62 27 17
61 36 16

60 4415
5953 14
5901 13
5809 12
57 17 12
56 2511
55 32 10
5440 9
5348 9
5255 8
5203 -8
SI 10 7
g0 I17 6
4924 5
4832 s

4739 -5

68

79 54-51
29 28 52
7857 49
78 34 46
7748 44

77 10—42
76 30 39
75 48 37
75 05 35
7421 33

73 3531
72 49 29
7202 28
7I 14 26
70 26 25

69 37-24
68 48 23
6758 ar
67 08 20
66 17 19

65 26—17
64 35 16
63 44 16
62 53 13
6201 14

61 09-13
60 17 12
5925 11
5833 u
57 41 10

56 48 -9
5556 o
5503 8
5411 8
5318 7
52 25 —6
5132 5
5039 4
49 47 4
4854 4

48 or —3

L] L}

359
358
3s7

3ss
353

351
350

$EEE B53%

£

B EEEES URESY SGBEE gHuEs

In North
Latitudes
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For argument H.A. on the left, True Azimuth = 360° — Tabulated Azimu
For argument H.A- on the right, True Azimuth = Tabulated Azimuth.

See

60
th.}P- 99



DECLINATION SAME NAME AS LATITUDE

280

15° ! 16° 17° 18° 19°  [LAT.

Al Az | Ale Az, Al Az | Ale Az | Alt Az [H.A.

o » ’ d o Q ’ d L3 -] r d (-] a9 [ d Ld o ’ d -] L
45{4627 ~9 65|4652 —7 66[4716 -6 67|4739 -5 68|4801 —3 69|315

3 46]4534 8 65|4559 7 66|4623 5 67/4646 4 68(4708 2 G934
 47{4442 8 O65i4506 6 66|4530 4 67|4553 3 6814615 269|313
] 8l4340 7 65\4414 6 6614437 4 67|4500 3 68|4522 1 Ggj3I2
i 94356 6 664321 5 66(4344 3 67|4407 2 6Bl4429 -1 69l311
] 50|4204 -6 6614228 —4 66|4252 -3 67{4314 -1 684336 o OGg|3r0
{ sxfexx 5 66i4135 4 67|4159 3 67[4221 -1 684243 o OG9|309
52{4018 4 66|4042 3 67|4106 2 67|4128 o 68|4150 +1 69]308
5313925 4+ 66{3949 2 67|4013 2 67|4035 o 68/4057 1 69|307
54]3832 3 66(3856 2 67(3920 -1 67/30943 +1 684004 2 69306
5513739 —2 663803 -1 67(3827 o 67|38s50 o 68[3913 +2 69]305
s6[3647 3 66(371r 2 67|3734 o 67|3757 +1 6813819 2 G9j304
s7|3554 2 66(3618 -1 67{3641 +1 67|3704 2 68/3726 3 OGgl303
s8|3sor 2 66(3525 o 67{3548 1 67|3611 2 68{3633 3 G9|302
59|3408 -1 66(3433 o 673455 2 67(3518 3 68/3540 4 G69|301
6o[3315 o 66|3339 +1 673402 +2 67|3425 +3 68 3447 +5 069]300
61|3222 o 66(3246 1 673300 3 67(3332 4 68(3355 4 068j299
623129 +1 66(3153 2z 67/3236 4 67|3339 s 68/3303 5 06Bjag8
63|3036 1 66(3100 2 67(3124 3 67|3147 4 68(3209 6 6Bjag7
642943 2 66(3007 3 67(3031 4 67|3054 5 68j3117 6 638|296
65|2850 +a 66|29 14 +4 ©66|2938 +4 67!3001 +6 683024 +7 O68]205
66lazs7 3 662822 3 66(2845 5 67|2900 6 O67|2031 7 68]|204
67|2705 3 66|2720 4 662753 5 67(28B16 6 67{2839 7 68203
68f2612 3 662636 5 66|2700 6 67|2723 7 67]2746 8 68202
6glas19 4 66|2543 6 66[2607 7 O67(2631 7 67|2654 8 68201
sol2426 +5 6612451 +5 662515 +6 67|25 38 +8 67|26 02 +8 67| 290
71]2333 6 66{2358 6 6612422 7 66i2446 8 67|2509 10 67|28g
7al2a4r 5 65]2305 7 66]2330 7 66|2354 8 67(2417 10 67288
mlan 4B 6 65|2213 7 66(2237 8 6G6l2301 o 672325 10 O67]287
24|l2056 6 65(2120 8 66(2145 8 66|2209 10 66|2233 10 67]286
75|2003 +7 65]2028 +8 66(2053 +9 66|21 17+10 66|21 4r+11  67(28s
#lg1r 7 65/1936 8 65/2000 10 662025 1o 66(2049 11 661284
pr|i1818 8 65j1843 o 65/1908 10 66(1933 11 66|19 57 12 66|283
»8l1726 8 65|19851 9 65[/1816 10 6518 4r 1166|1905 13 66|28
291634 8 65(1659 10 65|1724 11 65(1749 12 66|18 14 12 66| 281
Bo|15 41+10 65|16 07+10 65[16 32+11 65|16 57+12 65|17 22+13 66|28
81|1449 10 641515 11 65[1540 12 65/1606 12 65|1631 1365|279
8al1357 10 641423 11 64|1449 12 65iI514 13 651539 14 65]278
833305 11 64i3331 12 641357 12 65ir423 13 65|1448 14 6s [ 277
841213 11 641240 11 64(1306 12 64{X331 14 65/1387 15 65]|276
85|xx 22+11 64|11 4B+12  64)12 14+13 6412 40+14 6413 06+15 O65)27%
86|10 30+12 64|10857 12 64l1123 13 64|nr 49 15 OG4)rars 15 64274
87 1005+13 ©64(1032+14 63|1058 15 G641 24 16 64)273
33 - 10 07+16 64|10 33+17 G4]272
3 271
90 270

In South [ For argument H.A. on the left, True Azimuth = 180° + Tabulated Azimuth.\ See
Latitudes | For argument H-A. on the right, True Azimuth = 180° — Tabulated Azimuth. J p. 91.
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DECLINATION CONTRARY NAME TO LATITUDE

N

28°

o]

15

16°

o

17

i
i

i

18°

19°

JLat)

Alt,

Az,

Alt.

Az,

Alt.

Az,

Alt.

Az,

Alt.

Az,

H.A.

45

o .+ d
47 o1—6o
47 00 6o
46 58 6o
46 55 6o
46 50 59

46 44-59
46 37 59
46 29 59
45 19 59
46 08 38

45 56—58
45 43 58
45 28 57
45 12 57
44 56 57

44 3857
44 18 55
43 58 s5
43 37 55
43 14 54

42 5154
42 27 53
42 0I 52
41 35 52
41 08 51

40 40-51
40 1T 350
39 41 49
39 11 49
38 39 48

38 o747
37 34 46
37 01 46
36 27 46
3552 45

35 16—44
3440 44
3403 43
33 26 43
3248 42

32 09—41
3130 40
30 50 39
30 10 39
20 30 39

28 4038

180
179
177
176
175

174
172
171
170
169
167
166
165
164
162

161
160
159
158
157
156
155
154

153
152

151
150
149

148

147

146
145
144
143
142

142
141
140
139
139
138
137
137
136
135

135

o . d
46 0160
46 00 6o
45 58 6o
45 55 6o
45 51 6o

45 4560
45 38 59
45 30 6o
45 20 59
4509 358

44 58-59
44 45 58
44 30 57
44 1§ 57
43 58 356

43 4157
43 22 56
43 02 55
42 41 55
42 19 54

41 56-53
41 33 54
41 08 53
40 42 52
40 15 51

39 48-31
39 19 50
3850 50
3820 49
37 49 48

37 18-48
3645 47
36 12 47
3538 46
3504 45

34 20-45
3353 &4
3317 44
3240 43
3202 42

31 24-41
3046 41
3007 41
29 27 40
28 47 39

28 0638

18;

179
77
176
178

174
172
171
170
169

167
166
165
164
163
162
160
159
158
157

156
155
154
153
152
151
150
149
148
147
146
145
145
144
143
142
141
141
140
139

138
138
137
136
136

135

o o+ 4
45 01—60
45 00 Go
44 58 60
44 55 6o
44 51 6o

44 45-59
44 38 39
44 30 59
44 21 59
44 1T 59

43 5958
43 46 58
4332 57
43 17 57
43 01 57

42 4457
42 25 56
42 06 56
41 45 55
41 24 55

41 02—55
40 38 54
40 14 53
39 48 52
39 22 52

38 55-51
38 27 s1
3758 50
37 29 50
3659 49

36 28-49
3556 48
3523 47
34 50 47
34 16 46

33 4145
3306 44
3230 4
3154 43
3X 17 43
30 39—42
30 01 41
29 23 41
28 44 41
28 04 40

27 2439

°

180
179
178
176
175

174
173
171
170
169
168
167
165
164
163

162
161

159
157
156
155
154

153
152

151
150
149
149
148

147
146
145
144
143

143
142
141
140
139

139
138
137
137
136

135

o . d
44 01—6o
44 00 6o
43 58 6o
43 55 59
43 51 6o

43 4660
4339 39
4331 59
43 22 59
4312 59

43 0058
42 48 58
42 34 58
42 19 57
42 04 57

41 4757
41 29 57
41 10 356
40 50 56
40 29 55

40 06—54
39 43 53
39 20 54
3855 53
38 20 52
38 02-51
37 35 51
3797 5t
36 38 50
36 08 49

35 3748
35006 48
3434 48
3401 47
3328 47

32 5446
32 19 45
31 44 45
3108 4
3031 43

29 54—42
29 17 42
28 39 42
28 00 41
27 21 40

26 4X—39

o

180
179
178
176
175

174
173
171
170
169

168
167
166
164
163

162
161
160

159
158

157
156
155
154
153
152
I5I
150
149
148

147
146
145
145
144

143
142
141
141
140

139
138
138
137
136

136

o+ d
43 0160
43 00 6o
42 58 59
42 56 6o
42 51 59

42 46-60
4239 59
42 32 59
4223 59
4213 59

42 02—59
41 49 58
41 36 58
41 22 58
41 06 37

40 50— 57

40 32 56

40 13 56
39 54 56
39 33 55

39 I1-54
38 49 54
3825 53
38 o1 s3

37 36 53

37 10~52
3643 52
36 15 s1
35 46 sc
35 17 50

34 47749
34 16 49
3344 48
3312 47
3239 46

32 0b—46
31 32 46
30 57 45
30 21 44
29 45 43

29 09-43
28 32 43
27 54 42
27 16 41
26 37 4o

25 5840

©

180
179
178
176
175

174
173
172
170
169
168
167
166
165
164
162
161
160

159
158

157
156
155
154
153

152
151
150
149
148

147
147
146
i45
144

143
142
142
141
140
139
139
138
137
137

136

sbo
359
358
357
356

355

353
352
351

350
£l

347

324
323
322
321
320
319
318
317
316

315

In North [ For argument H.A. on the left, True Azimuth = 360° — Tabulated Azimuth.

Latitudes
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For argument H.A. on the right, True Azimuth = Tabulated Azimuth.

See
p- 9o.



peECLINATION CONTRARY NAME TO LATITUDE

28°

Q

15

x6°

18°

o

9

LAT.

Ale.

Ale,

Az,

Alt.

. Alt,

. |H.A.

o &
28 4938
28 07 37
27 25 36
26 43 36
26 00 35

25 I7-34
24 34 34
23 50 33
2306 13
22 21 32

21 36131
20 51 3:
2006 11
19 20 30
18 34 29
17 48-29
17 01 28
16 14 27
15 27 27
14 40 26

13 53—26
1305 25
12 I7 25
11 29 24
10 41—24

61

62
63‘
64
65
66
67
68
69
20

135
134
133
133
132

132
131
130
130
129

129
128
128
128
127

127
126
126
125
125

124
124
124
123
123

-] s d
28 o6—338
2726 38
26 44 37
26 0z 36
25 20 36

24 37135
23 54 34
23 IT 34
22 27 33
21 43 33

20 59-133
20 14 232
1929 3
18 43 30
v7 58 10

17 12-30
16 26 29
15 39 28

1453 28
14 06 27

13 19—27
12 31 26
I1 44 26
10 56 25
10 0824

135
134
134
133
133

132
131
131
130
130

129
129
128
128

127

127
126
126
126
125

125
124
124
124
123

27 2439
26 43 38
26 03 38
25 21 37
24 39 36

23 5736
23 15 36
22 32 35
21 48 34
21 05 34

20 21-33
19 36 32
18 52 32
18 07 32
721 30

16 3630
15 §0 29
1504 29
14 18 29
13 31 28
12 45-28
11 58 27
II II 27
10 23-26

et

135
13§
134
133
133
132
132
131
131
130

130
129
129
128
128

127
127
126
126
125

125
124
124
124

o+ @
26 41-39
26 01 39
25 2I 39
24 40 38
23 58 37

23 17-37
22 35 36
21 52 35
21 09 35
20 26 34

I9 4233
18 58 33
18 14 32
17 30 32
16 45 32
16 00—31
15 14 30
I4 29 30
13 43 29
12 §7 29
12 1028
II 24 28
10 3727

e

136
135
134
134
133

133
132
131
131
130

130
129
129
128
128

127
127
126
126
126

12§
12§
124

o . d
25 58—40
25 19 40
24 39 39
23 58 38
23 17 38
22 36-37
21 54 36
21 12 36
20 30 36
19 47 35

19 04-35
18 20 33
1737 14

16 53 33
16 08 32

15 231t
14 38 11
I3 53 30
1308 30
12 22 29

1f 36-29
10 50 29
10 04—28

136
135
135
134
134

133
132
132
131
131

130
130
129
129
128

128
127
127
126
x26

125
125
124

315
314
313
312
311

310

309
308

307

305
304

302
301

300

298

295
293

291

In South
Latitudes

209

For argument H.A. on the left, True Azimuth = 180° + Tabulated Azimuth.
For argument H-A. on the right, True Azimuth = 180° — Tabulated Azimuth. ['p. ¢1.

See



EXPLANATION

By agreement with the Admiralty, the Aséromomical Navigalion Tabies are
produced by H.M. Nautical Almanac Office to the general requirements of the

These tables are designed to give, in a simple and direct manner, the solution
of the astronomical spherical triangle that occurs in navigational practice. They
have been planned for use with the Aér Almanac (Air Publication 1602) and are
consequently designed primarily to meet the requirements of modern air navigation :
their use can however be extended to surface navigation, as in the case of the Air
Almanac, within the limitations of the precision of the tabulated altitude and
azimuth.

The general object of the Astromomical Navigation Tables is to facilitate the
calculation of the Altitude and Azimuth of an observed heavenly body, as seen from
some position close to that of the observer. This information, together with the
observed altitude, allows to be plotted on the chart a position line upon which the
observer must lie; two such position lines serve in general to determine the position
of the observer. The tables have been arranged with special relation to the
determination of the altitude and azimuth when an assumed position is adopted
such that the latitude and hour angle are both integral degrees; interpolation m
this case is consequently restricted to interpolation to the declination of the body
observed, and provision has been made for this to be done in a simple manner.
The precision of the tabulated data is consistent with that adopted for the Asr
Almanac, namely that the altitudes are given to the nearest minute of arc, and so
are correct to within o’-5; this standard of precision is sufficient for all purposes of air
navigation and, in fact, is at present (1938) considerably greater than the precision
obtainable in an altitude observed with a bubble sextant. Although these tables
have been prepared in conjunction with the Air Almanac, they are equally applicable
for use with any otber almanac from which the Greenwich Hour Angle and
Declination of the body observed can be found for the time of observation; it is
intended, however, that the two publications should provide, in the most convenient
form, all the material for a rapid solution of the navigator’s problem, for all practical
observations.

The Asironomical Navigation Tables consist of main tables and auxiliary tables.
The main tables give the Tabulated Altitude, to the nearest minute of arc, and the
Tabulated Azimuth, to the nearest degree, with the three arguments:—

Latitude -—each integral degree from 5.6¢° to N.6g°.

Declination—for 22 selected stars for the epoch 1940 and each integral degree
from S.28° to N.28°.

Hour Angle—each integral degree for which the altitude is greater than 10°*
and less than 80°.

This for every combination of an integral degree of latitude, declination and hour
angle in the above ranges, the tables give immediately the quantities required.

* The limit is decreased for declinations appropriate to the Sun (0°-23°} in latitudes above 55°,
where the Sun may be at low altitudes for long periods of each day, and in latitudes below 30°
where the Sun rises rapidly, and the azimuth at low altitudes is required for checking compasses.
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EXPLANATION

In the case of the separate tabulations for the 22 stars, the values of the declinations
used in the tables are those of the stars themselves at the middle of 1940; the
declinations of the stars change slowly owing to precession and to other causes, but
the effect of these changes can be allowed for by means of a simple correcting term,
which although smaller, is catered for in a similar way to the interpolation for the
declination of other bodies. The stars have been selected for their brightness and
their distribution in the sky, and are the same in both name and number as
stars Nos. 1-22 in the Air Almanac. The tables for integral degrees of declination
are applicable to observations of the Sun, Moon and planets, as well as for all stars
with declinations between S.29° and N.29°; a list of 13 such stars is given in the
Air Almanac (Nos. 23-35). It is only for stars outside these limits of declination,
in particular stars Nos. 36-50 in the Air Almanac, that these tables are not applicable;
some other method of obtaining the altitude and azimuth must then be employed.
The zz stars catered for separately may however be regarded as generally sufficient
for all practical purposes of air navigation; with the 13 additional stars to be used
in exceptional circumstances, reference to other methods should be unnecessary.

The interpolation of tables with three arguments is both laborious and difficult,
and should be avoided wherever possible; no provision has therefore been made for
interpolation other than for declination, and the navigator should not interpolate
for latitude and hour angle, but should use an assumed position so that this may be
avoided. The arrangement of the tables, however, allows for interpolation for
latitude and hour angle without, in general, the necessity for the comparison of figures
on different pages, and the tables may therefore be interpolated for these arguments
for the solution of special problems.

The tabulated altitude includes the effect of atmospheric refraction, and is thus
directly comparable with the corrected sextant reading; it is in fact the altitude of
the body as would be measured by an observer. The refraction included is based
on the mean value of the refraction at a height of 5,000 feet in normal conditions,
and it is unlikely that at heights in that neighbourhood the refraction will differ
by more than o’-5 from that used. Tahle VI on page 222 gives the adjustment
necessary at heights that differ materially from the basic height adopted; the values
in this tahle should only be applied in extreme cases, and where great accuracy is
necessary.

The tabulated azimuth is measured from the elevated pole either to the east or
to the west. This can be converted to true azimuth, measured always from the
north through east, either hy the rules given at the foot of each page, or by the use
of Table III on pages go and gI.

For the greater convenience of the user, the tahles are issued in fourteen volumes,
each of which caters for a belt of latitude, 5° in width, in both the northem and
southern hemispheres. In each volume tabulations are given for five integral
degrees of latitude; working from an assumed position, whose latitude is taken to be
the nearest integral degree to that of the D.R. (or estimated) position of the observer,
each tabular latitude suffices to cover observations from positions within o® 30
of the integral degree used. The Explanation and auxiliary tahles are reprinted in
each volume. -

Each volume consists of two main parts, pages 2-89 giving the tabulations for
the selected 22 stars and pages g4-zog those for declinations 0°-28°, Each part is
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divided into sections of four pages, covering one star or one whole degree of
declination; separate indexes on the margin enable immediate reference to be made
to the first opening of each section. Throughout, the arrangement of the tabulations
in each section is generally the same; the five values of latitude (LAT.) are given
across the page and the values of the hour angle (H.A.) down the page. For the
stars, the tabulations for NORTH latitudes precede those for SOUTH latitudes,
and for the integral degrees of declination, those for the SAME name as the latitude
precede those for CONTRARY name. The amount of tabulation varies in each
case with different stars and declinations, and in some cases there are no tabulations
either in north or in southlatitudes, as the star or a body of the given declination does
not reach an altitude which makes it suitable for observation in those latitudes;
occasionally it has been necessary to continue the tabulation fromn one page on to
the previous page, and for one or two stars, in south latitudes, on to two pages before,

For the stars, each column refers to a given latitude, and contains for all
applicable values of the hour angle, the altitude (Alt.), its variation with time (f)
and the azimuth (Az.). For the degrees of declination, the variation { is replaced
by the diflerence (4) between the altitude given and that for the following degree,
The procedure of entering and interpolating the tables is not appreciably different in
the two cases,

An assumed position is taken close to the D.R. position so that the latitude is
an integral degree, while the longitude is chosen so that the hour angle, formed by
the combination of longitude (added if east, subtracted if west) with the G.H.A.,
taken from the Air Almanac, is also an integral degree. The appropriate part (star
or degree of declination) is chosen, and the correct section obtained by the marginal
index, using the star number, or the integral degree numerically less than the
declination of the observed body as found from the A#r Almanac. In this section,
the column is chosen corresponding to the assumed latitude, care being taken to
select the correct hemisphere. In this column, the values of Alt., ¢, and Az. can
be read off for the stars, corresponding to the particular integral hour angle; for a
degree of declination, the values of Alt., 4 and Az. are similarly found.

The tabulated altitude must now be corrected, in the case of the 22 stars, for the
effect of precession, and for other bodies, interpolated to the true declination.
Table 1 on the inside front cover gives the correction to be applied to the altitude
of the stars for all years to zooo for values of {; this correction must be added or
subtracted according to the sign prefixed to ¢. For each star a limiting year is
given before which this correction cannot exceed 1’, and there is therefore no need
to apply it until after that date. Similarly, the inside back cover and its facing
page contain Table XV, with arguments d and the minutes of the declination of the
body, giving the correction to be applied to the tabulated altitude taken out for an
integral degree; this correction is to be applied to the tabulated altitude with the
same sign as that of 4.

It is unnecessary to correct the tabulated azimuth in any way, but it must of
course be converted to true azimuth before being used to plot a position line.

Having thus obtained the corrected tabulated altitude and the true azimuth,
the position line is drawn in the usual manner. The intercept is obtained from the
difference between the corrected sextant reading and the corrected tabulated
altitude, and is set off from the assumed position either towards the direction given
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by the true azimuth or in the opposite direction (sway from), according to the
following rules:

Corr. Tab. Alt. less than Corr. Sext. Rdg., intercept towards;

Corr. Tab. Alt. greater than Corr. Sext. Rdg., intercept away.

The position line is then drawn at right angles to the intercept through the point
s0 obtained. The expression corrected sextant reading is used conveniently for the
observed altitude to emphasize that this quantity is the altitude as measured by
the sextant, corrected only for sextant errors and for dome refraction if applicable.
As the atmospheric refraction is catered for in the tabulated altitude, no correction
for this should be applied to the sextant reading.

If the assumed position is close to the true position, a slight inaccuracy in
plotting the tabulated azimuth is unimportant; when the tabulated azimuth is
near o° or 180° advantage may be taken of this to draw the position line simply as
part of a parallel of latitude. A double border rule, given when the azimuth is
within a few degrees of the meridian, indicates the portions of the tables where this
can be done without great error; the limit of azimuth has been varied slightly in

- different volumes, according to the latitude, so as to reduce the error due to this

simplified procedure. The accuracy of this method depends upon the error in the
assnmed longitude; for an error of 20 miles in the D.R. longitude, the maximum
extor introduced into the deduced latitude is about 2 miles, while the remaining error
(due to the use of an assumed position) may reach a maximum of 2 miles
in the worst case. This method should therefore only be adopted either when
errors up to about 4 miles can be tolerated, or when the D.R. longitude
is known to be fairly accurate, if the D.R. position is liable to much greater
error than 2o miles, this method should not be used. An assumed position is taken
and the tables entered in exactly the same way {whether for stars or other bodies)
as for an ordinary observation, but there is now no necessity to take out the azimuth
or to convert to true azimuth. The tabulated altitude is corrected by Table I or
Table XV as necessary, and the intercept formed by the usual rules. The intercept
is then set off from the assumed position lowards or away from the direction of the
object observed, this direction being taken as true north or true south; the position
line is thus drawn in as a parallel of latitude. Although the procedure of entering
the tables is exactly the same, this method saves a considerable amount of work in
the plotting of the position line.

A list of the auxiliary tables is given in the list of contents; in general the titles
of these tables are self-explanatory and their use either self-evident or explained on
the page concerned.

Tables VII, VIII, IX, X, XI and XIII are arranged as critical tables, so that
the result is obtained immediately without interpolation. The argument is divided
into intervals, successive intervals corresponding to successive values of the result;
for any values of the argument, inside one of these intervals, the corresponding
result is the quantity opposite that interval and has in general a maximumn error of
less than half a unit in the last figure given; when successive values of the result
are not consecutive integers, this error can rise to half the difference between
soccessive values. The tabulated values of the argument correspond to half-way
values of the result, and these are always chosgn so that when the argument is exactly
equal to one of the tabulated values, the nearest value of the result is the one
corresponding to the previous interval. Thus the rule to be followed is:

When the argument is an exact tabulated value, the upper of the two
possible values of the result should be taken.
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ILLUSTRATIONS

Example 1.—-On 1940 December 31, local date, about one hour after sunset, in
dead reckoning posttion latitude 18° 17’ N., longitude 125° 50° W., star pumber 11 (Deneb)
was observed to obtain a position line, Corrected sextant reading 26° 57°; GM.T.
of observation ozb 38m 14%,

From Table 1V, page 92 : From Air Almanac, 1941 Jan. 1:
Long. 120° W. (approx.) GHA. " (o2b 50m} l4‘; 5:'
Approx. Hrs, Date Increment ( 8m 148 . 2 o4
L.MT. 1900 1940 Dec. 31 S.H.A. {No. 11} . 50 09

G.M.T. .1
0300 1941 Jan G.H.A. of star . . 195 o5

Long. of ass. positi . -
From page 43 : ng. of ass. position 126 0§

Lat. of ass, position 18° NORTH Star No. 1z H.A, 69°
Tab. Alt. . . . 2; 23; No correction for Tab. Az. 48°
Correction . . . — date is necessary
T in 1941.

Corr. Tab. Alt 27 23 Assumed position : From Table III,
Corr. Sext. Rdg. . . 26 57

Lat. 18°N. page go:
Intercept . . . 26" away Long. 126° 05" W. True Az 312°T.

Example 2.—On 1950 August 17, Greenwich date, in dead reckoning position latitude
15° 52° S., longitude 26° 29" E., star number 4 (Alpheratz) was observed to obtain a
position line. From the Almanac of that date it was found that the G.H.A. of the star
corresponding to the G.M.T. of observation was 355° 14". Corrected sextant reading

40° 35"

G.H.A. of star . . 35; u'
Long. of ass. position . +26 46
382 oo
-...3&)
From page 16:
Lat. of ass. position 16° SOUTH Star No. 4 H.A. 22°
Tab. Alt. . . . 43 2% ? . . —1I8 Tab. Az 154°

Correction (Table I) . -— 3 Year . . 1950

Corr, Tab. Alt. . . 40 24

ition : le 11
Corr. Sext. Rdg. . . 40 35 Assumed position From Table III,

Lat. 16° S, page 91 :
Intercept . . . 11’ towards Long. 26° 46" E. True Az. 334° T.

214



ILLUSTRATIONS

Example 3.—On 1941 January 1, local date, at approximate local noon, in dead
reckoning position latitude 18° 40" N., longitude 47° 47" W., the Sun was observed to
obtain a position line. Corrected sextant reading 48° 18°; G.M.T. of observation
158 1@ 278,

From Table IV, page 92 : From Air Almanac, 1941 Jan. 1:
: Long. 45° W. (approx.) G.H.A. (r5h romy . 48 35;
- Approx. Hrs. Date Increment { 1™ 27%) . o 22
- LMT. 120G Jan. 1
GM.T. 1500 Jan. 1 G.H.A. of Sun . 46 57
Long. of ass. position . — 47 57
- 1 00
+3060
From page 18y :
Lat. of ass. position 19° N.  Dec. 23° 00’ S. CONTRARY name H.A. 350°
Tab. Alt. . . . 4§ 00 d . . —6o Tab. Az. 179°
Correction (Table XV}. 0 Minates of dec. 0o
Corr, Tab. Alt. . . 48 oo -
Assnmed position : From Table IIT,
Corr. Sext. Rdg.. . 8
Se g 48 1 Lat. 1g° N. page 90
Intercept . . . 18’ fowards Long. 47° 57" W. True Az. 179° T.

Since there is a double border rule opposite the entry on page 189, this observation
may be reduced by the method described on page z13. In this case the intercept is set off
from the assumed position fowards the Sun (i.e. southwards), and the position line drawn
as a parallel of latitude. There is then no necessity to take ont the tabulated azimuth.

Exampls 4.—On 1941 January 2, local date, about one hour before sunrise, in dead
reckoning position latitude 14° 38’ S., longitude 147° 58" E., Mars was observed to
obtain a position line. Corrected sextant reading 25° 59°; G.M.T. of observation
18k 38m 198,

From Table IV, page 93: From Air Almanac, 1941 Jan. 1:
Long. 150° E. (approx.) G.H.A. (180) . . 13; :4'
Approx. Hrs. Date Increment (382 17%) . 9 36
LMT. o500 Jan. z
GMT. 1900 Jan. I G.H.A. of Mars . . 144 50
Long. of ass. position . +148 1o
From page 171:
Lat. of ass. position 15° S. Dec. 19° 20" 5. SAME pame H.A. 293°
Tab. Alt. . . . 26 12 a . . +8 Tab. Az. 76°
Correction {Table XV} + 3 Minptes of dec. 20
gzn' ;‘:‘1 ‘::1 ) - 2615 Assumed position : From Table III,
r. Sext. Rdg.. . 25 59 Lat. 15°S. page of :
Intercept . . . 16" away Long. 148° 10" E. True Az. 104° T.
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IVa.—CHANGE OF SEXTANT READING WITH TIME
Due to motion of

body cbserved Due to motion of observer
Difference i
E‘l‘f Latitude I‘;:f between Ground speed in m.p.h. Db'f:i-'&'f
muth muth True Az. True Az,
of of | | of body of body
body {15° 17° 19°( body Ta:ack 100 130 160 | 190 220 250|280 310 340 Track
090 |+43 +43 +43| ogo 000 +4 +6 +7| +8 +!(; +11|+I2 +13 +15 361;
095 | 43 43 42| o8s o005 4 6 7( 8 1o x| 1z 13 15| 355
100 43 4z 42| oSo oI10 4 6 7 8 9 11| 12 13 15 350
105 | 42 42 41| o075 ors 4 5 7| 8 9 10 12 13 14] 345
110 41 40 40| o070 020 4 5 7 8 ¢ 10 1r 13 14 340
II5 | 39 39 39| 065 025 4 5 6 7 9 o 11 12 13| 335
120 |+38 +37 +37| obo 030 +4 +5 +6| +7 +8 49| +I1 +12 +13 330
125 | 36 35 35| 055 035 4 5 6} 7 8 of 10 1r 12| 325
130 | 33 33 33; 050 040 3 4 5/ 6 7 8 9 10 11y 320
I35 | 31 30 30| 045 045 3 4 5/ 6 7 8 9 10 10| 315
140 | 28 28 27| o40 050 3 4 4, 5 6 7 8 9 9| 310
145 | 25 25 24| 035 055 2 3 4/ 5 5 6 7 8 8] 308
I50 | +22 422 +21| 030 obo +2 +3 +3| +4 +5 +5| +6 +7 +7 300
155 18 18 18] oz5 obg z2 2 3 3 4 5§ 5 6 6 295
b0 | 15 15 15| 020 070 I 2 2 3 3 4| 4 5 5| 200
165 II 11 11| OI§ 075 I 1 2 z 2 3 3 3 4 285
170 8 7 =7l oro oo +I +1 1 I 2 2 z 2 3 280
1758 +4 +4 +4| oos ols o o +1| +1 +1 41| +1 +1 +I 275
180 ©o o o| ooo 090 ©c o o ¢ o o© o o © 270
85 | —4 —4 —4| 355 095 ¢ o-1f -1 -t -If -1 -1 -1} 26§
190 8 7 71 350 100 -1 -1 I I 2 2 2 2 3 260
195 IT 11 XII| 345 105 1 oz 2 2 3 3 3 4 255
200 | 15 15 15| 340 110 t 2 2| 3 3 4{ 4 5 5| 25
205 18 18 18| 33% 115 2 3 3 4 5 5 6 6 245
210 | —22 —22 —21| 330 120 -2-3-3| 4 -5 —-§| -6 -7 -7 240
215 | 25 25 24| 325 125 2 3 4/-5 § 6] 7 8 B 235
220 28 28 27| 320 130 31 4 4 5 6 7 8 9 o 230
225 31 30 30| 315 I35 3 4 5 6 7 8 9 10 IO 225
230 | 33 33 33| 310 140 3 4 5{ 6 7 8 9 10 11| 220
235 | 30 35 35{ 305 145 4 5 6/ 7 8 g9 10 11 12| 215
240 {—38 —37 —37| 3v0 150 -4 -5 -6| -7 -8 -g|—11 -12 13 210
245 | 39 39 39| 295 155 4 5 6| 7 9 10| 1r 12 13| 205
250 41 40 40| 290 160 4 5 7| 8 9 10| 11 13 14 200
255 | 42 42 41| 285 165 4 5 7| 8 9 10| 12 13 14| 195§
260 43 42 42| 280 7o 4 6 7 8 o9 11| 12 13 15 190
265 43 43 42| 278 175 4 6 7 8 10 11| 12 13 1§ 85
270 | —43 —43 —43| 270 180 ~4 -6 —7| -8B -10—11)~12-13 —1I5§ 180

The theoretical change of sextant reading in any interval of time depends partly on the
motion of the body observed across the sky and partly on the motion of the observer over
the Earth’s surface.

The two tables above give this change, in an interval of three minutes of time, due to each
of these causes; a -+ sign denotes that the sextant reading is increasing, and a — sign that
it is decreasing. The theoretical change of sextant reading in three minutes of time is
obtained by combining the appropriate entries from each table.
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1Vb.—CHANGE OF SEXTANT READING WITH TIME

Inter- Change in 3™ (from Table 1Va) Inter-
val val
of of
time | o 3’ 6| 9'12"15"|18'21"24"|27730733" | 36739 42" | 457487 51| 547577 60" | time
5 ’ ’ ’ ’ ’ 1 ’ ¢ r ’ ’ r ’ ’ ’ ’ ’ ’ ’ ’ ’ m 2
600 | 0 0o olo o ol o 0 of 0o 0o ol 0o 0 of] o 0 0fjO O o OO0
05 | o o ol o 0o 0o 1 I{ 1T 1 1}1 I 1|1 I 1{2 2 2 o5
10!l 0o 0o elo v x| 1 1 1|2 2 222 2|23 3|3 3 3 10
15| 0 o ol 1 1 1|2 2 2|2 2 3|3 3 4/ 4 4 4/ 4 5 5 15
2010 0 1|1 1 2|2 2 3|3 3 4|4 4 5|5 5 66 6 77 20
25 o o 1|1 2 2{2 3 3/ 4 4 5|5 5 6/6 7 788 8 25
30 | o o 1] 2 2 2{3 4 4/ 4 5 6|6 6 7| 8 8 8, 91010| 030
35 | o 1 1]l2 2 3/ 4 4 5/5 6 67 8 8/ 9 910/10711 12 35
40 | o 1 1] 2 3 3|4 5 516 7 7/ 8 9 9lro1r 1121313 40
45 | o 1 212 3 4/ 4 5 67 8 8| groro|1r 12 13|14 14 I5 45
80 | o 1 2|2 3 4|5 6 7/ 8 B g|10 11 12{12 13 14}15 16 17 50
55 | o 1 2| 3 4 5/ 6 6 7! 8 ¢ 10|11 12 13|14 15 16|16 17 18| 0O 55
0 | o 1 2|3 4 5|6 7 8] 910112 13 14|15 16 17[18 19 20| I OO
o5 | o 1 2|3 4 5[/]6 8 olioxr 12|13 14 15}16 17 18|20 21 22 o5
10 | o 1 2[4 5 6|7 8 9lio12 13{14 15 16|18 19 20|21 22 23 10
15| 0 1 2 4 5 6| 8 9 roi11 12 14|15 16 1819 20 21|22 24 25 15
20 | o 1 3| 4 5 7| 8 9 rrj1z 13 15|16 17 19|20 21 23|24 25 27 20
25 { o 1 3| 4 6 7| Brouirj13 14 1617 18 20|21 23 24|26 27 28 25
30 | o 2 3| 4 6 B| 91012714 15 16|18 20 21|22 24 26|27 28 30| 1 30
35 [ 0o 2 3| 5 6 B|10 11 13|14 16 1719 21 22(24 25 27|28 30 32 35
40 | o 2 3| 5 7 8|10 12 13|15 17 18}20 22 23|25 27 2830 32 33 40
45 | © 2 41 s 7 9|10 12 14|16 18 19|21 23 2426 28 30(32 33 3% 45
50 [ 0 2 4| 6 7 9|11 13 15|16 18 20|22 24 26;28 29 3133 35 37 50
55 | 0 2 4| 6 8 10f12 13 15|17 19 21|23 25 27|20 31 33|34 36 38| I 55
0 ! o 2 4| 6 B8 10o(12 14 1618 20 22|24 26 28{30 32 34[36 38 40| 2 o0
o5 o 2 4| 6 8 10|12 15 17|19 21 23|25 Z7 20|31 33 35138 40 42 o5
10 | 0 2 4| 6 9 11|13 15 17|20 22 24|26 28 30|32 35 37 (39 41 43 10
15 | 0 2 4] 7 911l14 16 18|20 22 25|27 29 32|34 36 38|40 43 45 15
20 | 0 2 5| 7 9 12{14 16 19|21 23 26|28 30 33|35 37 40|42 44 47 20
25 | o 2 5| 7 10 12}14 17 19|22 24 27|29 3I 34|30 39 41|44 46 48 25
30 } o 2 5| 8B 10 12|15 18 2022 25 28 30 32 35|38 40 4245 48 50{ 2 30
35 [ © 3 5| 8 10 13|16 18 21(23 26 28(31 34 36|39 41 44{46 49 52 35
40 | o 3 s| 811 13|16 19 2124 27 2932 35 37|40 43 45[48 51 53 40
45 | o 3 6| 811 14/16 19 22|25 28 3033 36 33141 44 47|50 52 55 45
50 | o 3 6| 811 14j17 2023|206 28 31134 37 40 (42 45 48|51 54 57 50
255 | o 3 6| 912 15|18 20 23|26 29 32|35 38 41|44 47 50|52 55 58| 2 55
300 | o 3 6| g 1215|1821 24|27 30 33130 39 42(45 48 51|54 57 60| 3 00

This table gives the theoretical change of sextant reading in any interval of time up
to 72, in terms of the change in 3™ obtained from ghe tables on the opposite page. If the
interval is greater than 3=, it may be split into multiples of 3@ and a residue, and the
corresponding entries from the table added together.

A knowledge of this change enables sights on different objects taken at slightly different
times to be adjusted to a specified exact time, which may be either the exact time of one
of them or a moment when a fix is required for a particular reason,
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V.-—DIFFERENCE BETWEEN RHUMB LINE
N. 15°-19° AND GREAT CIRCLE DISTANCES S. 15°-19°

=] =
-g § Change of Longitude %’ .§
e Tt
B Q. o Q.
85" 107 157207257 30° 35°40°45°| 50°55°60°| 65° 70° 75° 80° 85" 9o°| 3 2
N.60lo 1 3|6 91420273647 60 75|03 113 137 | 164 196 231 |S. 60
550 1 3|5 8 11]i162330] 40 51 65! B 100 121 | 147 176 209 58
50fo 1 2|4 6 9|13 192534 44 56| 70 87 106 | 129 156 186 50
45fjo 1 1|3 5 7 1115 21|28 37 47|60 75 92| 113 137 164 45
400 o 112 4 6| 9121723314051 64 79| 97 118 143 40
350 o 112 3 4! 71014]| 1925 33|43 54 67| 83 101 123 ]8. 35
T“ Jojo o 171 2 3| 5 Brrjisz2r27|35 45 56| 69 85 103 3o
25|o o o1 2 3| 4 6 9|1217 22|29 36 46| 57 69 8s 25
200 o o|1 1 2} 3 5 7l101317]22 20 36| 45 55 68 20
150 o o0 1 2§ 3 4 5| B1ro13|17 22 28] 35 43 52 15
|N. wlo o oflo 1 1 2 3 4! 6 710|133 16 21 26 32 39 |S. 10
N. 5/ © ojo o 1 1 2 3} 4 5 7| 9 11 14| 18 22 27|S. §
0lo o cjo o 1 I 1 z| 3 3 416 7 e¢| 11 14 17 o
S. 5]c 0 0jo 0o ol 1 1 1| 2 2 3] 3 4 3 7 8 10 JN 5
I0fo 0 0|0 © 0f 0 0 I 1 1 1] 2 2 3 4 4 3§ 10
S5.15/c o o[o 0o 0| 06 0 0f 1 1 1| 1 2 2 2 3 3|N.1g
20]lo o 0|0 0 0| 0 0 | 1 1 2| 2 2 3 4 4 5 20
235jc 0 oo o 1 1 1 1| 2 2 3| 4 5 6 7 8 10 25
30{0 © o|0o 1 1 I 2 3{ 3 4 6| 7 9 11 13 15 19 3o
353j]c 0 o1 1 2| 2 3 4| 6 8 9|12 15 18| 22 26 31 35
S.40f0 o 1i1 2 3| 4 5 7| 9121518 23 28 33 40 48 [N. 40
45|0 o 1}2 3 4| 6 Bi1r|141722|27 33 40| 49 58 69 45
50lo 1 1]3 4 6| 9121520253138 46 56| 67 8 o5 50
55| 1 2,4 6 8| 12162127 3442851 62 74| 89 106 125§ 5§
S5.60|o0 1 3|5 811 [1621 283544 65|67 B0 o6 | 114 135 159 [N. 60

This table gives the difference, in nautical miles, between the distance from one
place to another by the Rhumb Line track and the distance by the Great Circle track.
It is based on a Latitude of Departure of 17°, but may be used for any place of departure
between latitudes 15° and 19°. Of the two argument columns headed Latitude of
Destination, the one on the left is to be used when the place of departure lies between
N. 15% and N. 19°, and the one on the right when the place of departure lies between
5. 15% and 8. 19°,

The table is intended to give only the approximate difference of distance between
the two tracks. For intermediate values of the arguments Latitude of Destination and
Change of Longitude, the figures in the table should be interpolated by inspection. If
the Latitude of Departure differs by the maximum of z2}° from that on which the table is
based, the error in the result will not exceed 2 miles up to a Change of Longitude of 50°,
but may reach 4 miles for a change of 70°, and 8 miles for a change of go°.

Example.—Required the difference in distance between the Rhumb Line track and
the Great Circle track from Rangoon (Lat. ° 50° N., Long. ¢6° 0o’ E.} to Cairo
{Lat. 30° 00" N., Long. 31° 20’ E.):

Entering the argument column on the left with the Latitude of Destination of
30° 00’ N., and interpolating by inspection for the Change of Longitude of 64° 40°, it
will be scen that the difference in distance is about 34 nautical miles,
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VI.—ADJUSTMENT TO REFRACTION VIL.—TRUE AZIMUTH OF
IN SPECIAL CONDITIONS THE POLE STAR
: 1940-1960 | 1 1980 | 19802000
Heignt Observed Altitude gt 4 T9rue gbo— 1? 9 o
oo 3 -3 o of o o o o L.H.A, v LHA m? LHA -
tet | 4° 6° 87 10° 15° 207 30° 45° 60°| I P | P omin | T e
ol~z2—-1—1|-1 6 o/ o o o o R P
5000 0 0o o/ 0 0o 6| o o o 1500 °® oco ® %00 ° 000
10000/+1 +1+1]+1 © o} o © o] 3000 56 64 73
iso00| 2 2 2| 14141 o o of 4600 359 359 359
20000l 3 2 2| 2 1 1|+1 o ol 6ioo 177 900 | 77 000 | 177 o0
25000 4 3 2| 2 1 1| 1 o of 76oo 236 244 253
3o000| 4 3 31 3 2 1] 1 o ol gro0 car oot oot
35000 5 4 3l 3 2 1| 1+1 o 10700 357 00 | 357 ooo | 337 ooo
40000(+5 +4 +3|+3 +2 +z|+1 +1 o] 12200 360 360 360
This table gives the additional correction These tables give the True

for refraction to be applied to the observed Azimuth of the Pole Star, over
altitude beyond that already included in the various periods of time, for an
altitude tabulated in the main tables., It is observer between latitudes N. 15°
only intended for use by an observer at great and N. 19°. The argument
heights, and when special accuracy is required. L.HA, % is obtained from
G.H.A. v hy subtracting west
longitude or adding east longitude.

V1ll.—DIP OF THE SEA HORIZON

Height Height| Height Height | Height Height | Height Height | Height Heught
n [= n in (=] m in [ um n [ m m =3 [}
feet B  metres feet 7 metres feet 5 metres feet B  metres feet A  metres
o 1' o 437 21' 133 | 1700 41' 520 | 3810 61‘ 1160 | 6740 8:' 2050
z 481 22 146 | 1790 42 546 | 3930 62 129° 6910 g, 2100
6 1 527 160 | 1880 573 | 4000 61 123° 7080 8 2160
1z 3 3 575 23 175 | 1970 43 600 4190 63 1270 { 7250 82 2210
21 4 6 bz5 z; 190 | 2060 :‘; 628 | 4330 6: 1320 | 7430 85 2260
31 g 9 677 26 206 | 2150 46 657 | 4460 66 1360 | 7610 ge 2320
43 13 73t 27 222 | 2250 7 686 | 4600 67 1400 | 7790 8 2370
8 ¢ 17| 787 g =40)2340 g 716 | 4740 o 1440 | 7970 gg 2420
75 g 22 B45 Lo 257|240 746 | 4830 69 1480 | 8150 89 2480
93 28 | gob 276 | 2550 777 | 5920 1530 | B340 2540

o L]

114 :? 34 963 g‘: 295 | 2650 :l 809 | 5170 ;1 1570 | 8520 2590
137, 4 1030 32 314 | 2760 52 841 | 5320 72 1620 | 8710 oz 2650
162 I 49 | 1090 135 | 2860 874 | 5470 1660 | 8goo 2710
189 3 57 | 1160 33 356 | 298¢ 53 908 | 5620 73 1710 | 9100 93 2770

28 14 66 | 1230 g‘; 377 | 3090 3t o042} 5770 7 1760 | 9200 ot 2830
250 76 | 1310 ¢ 309 | 3200 g 977 | 5939 ¢ 1800 | 9490 28g0
283 :2 86 | 1380 ;7 422 | 3320 :7 1010 | 60go ;7 1850 | oboo 322950
318 8 Y 1460 18 446 | 3440 8 1040 | 6250 78 1900 | 9Bgo o8 jo10
156 108 | 1540 470 | 3560 1080 | 6410 7 1950 | 10100 09 3070
05 19 120 | 1620 39 495 | 3680 59 1120 6580 9 2000 10300 3140
3 20 40 6o 8o 100

437 133 | 1700 520 | 3810 1160 | 6740 2050 | 10500 3200

This table gives the dip of the sea horizon, in minutes of arc, with argument height
of eye of the observer in feet or in metres. It is only required when the altitude is
measured from the sea horizon. The dip is to be subtracted from the observed altitude.
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I X.—DISTANCE TO THE SEA HORIZON IN NAUTICAL MILES

Height . Hcight| Heght  Helght| Height  Height| Height _ Height| Height _ Height| Height _ Height
in ¥ in in in in ® in in in in in in % in
feet D metres feet [ metres fect [ metres feet | metres feet a metres feet 7 metres

o o 287 87| 1120 341 2500 762 | 4420 1340 | 6890 2100

I ; 319 :': 96| 1170 i: 159 | 2580 :g 788 | 4540 7; 1380 | 7040 g:zuo

s3] w5 S T o

IS5 4 4 417 23 127 1360 42 416 | 2850 61 871 | 4900 g, 1490 7480 2280
2z 3 6 453 24 138 ] 1430 43 4361 2950 2 900 5020 o) 1530 | 7630 19O 2320
31 & o} 4ot % no| w00 M 436| 3040 %3 g20| 5140 B2 1360| 7780 T 2370
2 7 a2 s3t 2 161 1560 45 77| 3140 O4 058 | 5270 83 1600 7940 192 2420
s¢ O 16| s; 37 174| 1630 46 (o8| 3240 gg 988 | 5390 341640 8100 13 2460
68 12 20 614 :9 187 | 1700 :g 520 ) 3340 &7 1010 %520 821680 8250 ::‘; 2510
o 1 33| o33 d0 a| T 4 M| Mo e iope| S50 my 1me) Beo g asto
n8 2 36| 250 3! 228 1020 5° By | 3650 991110 5920 88 | 8o 8730 %7 2660
137 13 42| 708 32 243] 2000 5! 611 3750 7° 110 Goso 39 1840 8900 198 5-10
158 ™ 48] 848 33 28| 2080 5% 635 3860 7! r1ye| bigo 1880 [ gobo 1% 2460
181 :g 55 900 g‘; 274 | 2160 :i 650 | 3950 ;; 1210} 6330 g; 1920 | 9230 ‘;? 2810
6 2240 3 o 1240 6o 1970 oo 2860

::i 17 7: Igcsng 36 ;g; :;-:o 55 75; :?go ad 12;0 ggm 93 2230 g;ﬁo 112 2910

18 37 56 75 o4 113
258 78| 1060 g 324 2410 7351 4310 1310 6750 2050 | 9740 n 2060
a8y 19 87| 1120 3% 341 | 2500 57 962 4420 1340] 6890 9% 2100 g910 T4 3020
Ix.——DISTA.NCE TO THE SEA HORIZON IN STATUTE MILES

Helght . Height| Height  Height| Height  Height| Height _ Height| Height  Height| Height  Heignt
in o in in k' in in 5 n in = in in ] in in n i
feet A metres feest 7 metres fret ) metres feet = metres feet & metres feet & metres

° o 288 87| 1120 344 | 2520 768 [ 4460 1360 | 6960 2120
0 ! 34 33 95| 8o 45 350( 2500 g; 291 [ 4560 29 1300 | 7080 11F 2460
1 ; 1| 342 :‘5* 104 | 1230 :7 375 | 2670 69 Bis | 4670 9";’14.20 7210 ::; 2190
SRR I 1 R et o -] B e od IO
17 3 5| 43t 32 war| ras0 9 sag| agro 7' 888] 4980 93 1s10| 7600 X5 2310
24 & 5 463 2B 1| 1aso 5° 443| 2000 72 o13| sogo % issol 730 116 2350
32 7 gl 496 22 51| 1510 S5' 460 | 3080 73 938| 5200 95 1580 7870 117 2300
41 8 2 530 3% 161 | 1570 52 479 3160 7* g6y | 5310 1610 118 2440
st ® ag| 565 3 a2 1630 33 497 3250 ;g 990 | 5420 571650 | 8140 1192480
62 '° 19| 6oz 3% 183] 1690 5* 516! 3330 050 | 5530 1680 | B280 2% ;.00
75 2 22| 639 33 1o5] 1750 5% 535| 3420 771040 5640 9% 1720 | B4zo 12 a360
80 "2 27| 678 34 206| 1820 5% 54 3510 7 1070| s780 Tor 1750 | 8550 132 3600
103 3 g 718 35 29| 188 57 574 3600 29 1090 | 5870 X% 1700 | 8690 123 2650
g 4 36] 759 3 231 1950 50 504 | 3690 2% rr20| 5090 %% 1820] 8830 4 2690
137 13 41 Bor 37 244 z010 59 615! 3780 8 riso| 6100 '3 1860 | BgBo 125 2730
155 :6 o 845 28 257 2080 gf 636| 3880 gz 1180 | 62z0 :g"' 1890 | g120 126 1730
174 17 53] 88 3% 2711 2150 62 57| 3970 3 raref 6340 1°% 1930} gav0 137 2820
195 1° 59| 935 42 85| 2220 2 678/ 4070 g*luo 6460 12" 1970 | 9410 128 28,4
216 zg 66| o982 4 200| 2200 6: w00 | 4160 8-2:270 6580 mg:.ooo 9560 129 2010
239 73| 1030 ¥ 313 2370 723] 4260 1300 | 6710 2040 10 13
21 43 .11 87 109 97 131 2960
263 22 8| 1070 3281 2440 66 745 4360 88 1330 6830 I10 2080 | 9860 3000
288 87| 1120 M 34| 2520 768 | 4460 1360 [ 6960 2120 | 10000 '3% 3050

miles, with argument height of eye of the observer in feet or in metres.

At the moment when an object of known height is
over the sea horizon, its distance may be found by ad
its height to the distance corresponding to the height of eye of the observer.
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X.—TABLE OF RANGES IN NAUTICAL MILES

The tables below and on the opposite page give the distance, to the nearest § nautical
miles, of an object, whose height is known and is greater than the height of the observer.
The arguments of the table are the observed amgle of elevation to the object, and the
difference in height between the object and the observer, expressed in feet or in metres.

Example—An observer, whose height is 1,500 feet, finds that the angle of elevation
to the summit of a mountain, whose height is known to be 7,000 feet, is 0° 48°. Required
the distance away of the mountain.

The difference in height between the mountain and the observer is 7,000 — 1,500 =
5,500 feet.  Entering on the opposite page the column headed o° §0” (the nearest tabulated
value to 0° 48), and choosing the left-hand of the two argument columns since the
height is measured in feet, it is seen that 5,500 lies in the interval between 5,130 and
5,910, so that the distance of the mountain, to the nearest 5 miles, is 45 nautical miles.

The tables on pages 226 to 228 give the distance of an object, whose height is
known, and is less than the height of the observer., The arguments of the table are the
observed angle of depression to the object, and the difference in height between the
observer and the object, expressed in feet or in metres. The distance is given to the
nearest mile up to 10 nautical miles, and to the nearest § miles from 10 to 60 nautical miles.

Example.—An observer, whose height is 1,500 metres, finds that the angle of
depression to a ship is 5° 37°. Required the distance away of the ship.

Entering on page 228 the column headed 5° 30", and choosing the right-hand of the
two argument columns, it is seen that 1,500 is an exact tabulated value, so that the
distance away of the ship is 8 nautical miles.

On page 226, figures in ételics represent the difference in height, when the object
observed &5 beyond the sea horizon. If it is uncertain whether the object is beyond the
horizon or not, and the two parts of the table give widely different results, there should be
no doubt which is the correct one, while in doubtful cases the error will not be serious.

These tables are intended to give only the approximate range. They should prove
a more reliable guide for large angles of elevation and depression than for small ones.

Height of object greater than height of observer

Angle of elevation

oo 2° 40 2

Height & Height | Height & Height| Height § Height| Height
mn n

Height | Height %He' t| Height g Height
in F] é i s m
feet o metres feet metres fret  pf metres fret o

in in 3 in
metres feet metres fext metres
=] o [+]

1060 © 3258 978 298 890 ° 271 801 °© 244 712 217 624 190
j230  o85| 2960 904 | 2600 5 822 2430 5 741 axéo 660 1900
5430 1650 | 4000 e 1520 | 4540 e 1380 | 4100 1250 | 3650 11104 3210 o [3.1)
7670 55 2330 | %oso0 5 2140 | 6430 15 1960 sBi0 5 1770 | 5190 15 1580 4570
9050 3030 | o150 2790 | Biso 2540} 7550 20 2300 | 6750 20 2050 | s9bo 2% 810
12200 23 3740 | 11200 3440 | 10300 25 3140 | 9340 25 2840 | Babo 25 2540 | 7390 35 2250
14600 3° 4450 | 13400 4100 | 12300 3° 3750 | 11100 3% 3400 | 10000 3% j050| 8850 3° 2690
17000 35 5180 15600 35 4780 | 14300 35 4370 [ 13000 35 3960 | 11600 35 3560 [ 10300 35 3150
19400 4% 5920 [ 17900 4% 5460 | 16400 42 5000 | 14900 #° 4540 | 13400 4 4oBo | 11900 *° 3620
21900 45 6680 [ 20200 45 6160 18500 45 5650 | 16800 45 5130 | 15100 45 4620 | 13400 4‘5) 4110
24400 se 7440 | 22500 50 6870 | 20600 50 6300 | 18800 50 5730 | 16900 50 5170 | 15100 5 4600
26900 35 8210 | 24900 gg 7590 | 22800 ég 6970 | 20800 gg 6350 | 18800 6o 573° 16700
29500 gooa | 27300 8320 | 25100 7650 | 22800 6970 | 20600 6300 | 18400 5620




X.—TABLE OF RANGES IN NAUTICAL MILES

Height of object greater than height of observer

"Angle of elevation

1° oo’ 1° 50’ 1° 40 14 30 1° 20 1° 10
Heght § Height | Height & Helght| Helght § Height| Helght § Height| Helght § Helght| Height § Height
in n in g in in g n in | in in g in in 2 in
feet .ﬂ eetres feet E metres feet é metres feet :z melres Ieet ‘2 metres feet é metres

o o [ o o o o o o o o o
535 © 163 401 @ w40 447 © 136| 402 © 122 358 © rop| 314 © o5
1630 5 498 | 1500 5 458 | 1370 5 417| 1230 5 177 1100 5 326 971 5 296
2770 '© 45| 2550 '° 7771 2330 '° 10| 2100 !° 643| 1880 '° s575| 1660 ° 508
3940 15 1200 3630 5 1100 3320 15 ror0 3jo20 15 gae 2710 55 826 2400 15 731
si60 2% 1570| 4760 *° 1450 4360 2 1330| 3060 *° 1200| 3570 2% 1080 3170 3° 966
6410 25 1950| 5026 35 1800| se40 35 1630 4950 33 1510 4460 251360 3080 33 1210
I700 3o 2340 7130 3o 3170 ] 6550 3o 1990 [ 5970 39 1820 5400 30 1640 | 4820 30 1470
9030 33750 8360 352550 7700 352340 7040 352140 6370 35 1940] 5710 35 1pe0
10400 ‘°3l6o gbyo 40 o| 8890 4oz'[u:n 8140 40 7390 40 2250 6630 4© 2020
ri8oo 45 3590 | 10900 45 3340 { 10100 45 3080 | 9280 42 2820 | 8440 4‘2 2570 | 7590 42 1310

13200 :;’4030 12300 :: 3750 | 11300 :: 3470 | 10400 is 3180 | 9520 :5 2900 | 8590 3° 2620

14700 6o 4480 | 13700 4170 | 12600 3860 | 11600 %o 3550 10600 6o 3240 | 9b30 2930

16200 4950 | 15100 4610 | 14000 4270 | 12000 3930 ] 11800 3600 | 10700 3260
Angle of elevation

1 a wl on 551 oo sof on 4sl oo 401 oc 35 L4
Height & Height| Heght & Height| Height & Height| Height § Height| Height § Height| Height & Height
in £ in in £ i in B m m § in in 2 m in 2 in
feet ot metres feet ¥ metres feet o metres feet o metres fect 2 metres fect ¥ metres

o o o [} ) o o o o ) ° o
270 ° 8 247 ° 75 225 ° 68 203 % 6a 31 ° 55 159 ° 48
B39 5 255! 772 5 235] 706 5 ars| 640 5 ags| 573 3 14| s07 % 154
1440 "0 40| 1330 10 406 1220 % 373 1110 1% 339) 1000 19 3o5| Bgz 1 am
2090 "5 637| 1930 !5 s00| 1780 !5 542 1620 13 495 1470 5 448 1310 15 401
2770 29 45| as70 2° 84| 2370 2° y24| 2170 2° 663] 1970 %° 6oz | 1770 *0 542
3490 25 o0 3250 25 991 | 3000 a5 916 | 2760 25 842 2520 25 768 | 2270 25 694
4250 %1290 3960 3% 12001 3670 39 1120 3390 3o 1030 | 3100 39 g45| 2810 3° 858
sos0 35 1530| 4710 35 1430 | 43% 1330| 4050 3% 1230| 1720 35 1130| 1390 35 1030
silo “°t790 5500 4°167o 5130 4 1560 | 4750 40 1450 | 4380 4c’x;;;;o 4000 4 220
&750 45 2060 6330 45 1930| 5910 45 1800 5490 45 1670 | s070 45 1540 | 4650 45 1410
w670 5° 2330 7200 5% 2100 | 6740 3% 2050 | 6270 5° 1910| 5810 5% 1770| 5340 5° 1620
8610 39 2620| 8100 -;’g 2470 | 7600 35 2310 [ 7090 gg 2160 | 6530 zg 2000 | Go7o gg 1850
9600 2920 | gos0 2750 | 8500 2590 | 7940 2420 | 7390 2250 6840 2080

Angle of elevation

o° 30 o 2§’ o® 20 o® 15§’ o® 10’ o® o5
Height & Height| Height £ Height| Height § Height| Height 5 Height| Height & Helght| Height g Height
in & i in & in in & in in g in in § i in & in
fret [ metres feat  of metres feet of metres feet X metres feet X metyes feet  meires

o ) ) o a o o o o o o o
137 © 41 115§ ° 35 93 © 28 7 ° a1 48 ° 14 26 ° 8
440 3 134 374 5 14| 308 5 93| =241 3 73 175 3 s3] 109 3 33
782 e 238 &71 1o 204 561 ro 171 450 10 137 339 1o 103 229 ' 69
6o 13 354 | 1000 15 306 852 15 259 697 I5 212 542 15 165 387 558
1570 20 481 1380 20 420} 1180 20 360 982 20 209 783 20 238 584 20 178
2030 25 620 1790 25 546 | 1540 25 471} 1300 25 397 | 1060 25 323 818 25 249
2520 3% 770 2240 3% 683 1950 3% s05) T660 3 07| 1370 3° 420| 1ogo 3% 332
30bo 35 93z | 2720 35 831 2390 35 730 | 2060 35 629 1730 33 528 | 1400 35 427
3620 4% 100! 3250 40 ogor| 2870 4° By7| 2500 40 762 | 2120 4° 648 | 1750 4‘_’ 533
4230 45 1z90| 3810 43 1160 3390 45 1030 [ 2970 45 go7 | 2550 45 779! 2130 45 651
4880 50 1480 | 4410 se 134c | 3950 5% 200 3480 59 1060 j020 5° 922 | 2560 50 480
5560 551690 5050 25 rse0| 4seo 251380 | 4og0 331230 3530 3 1070| jozo B oom
6280 6o 1910 | 5730 1740 | 5180 1570 | 4620 14101 4070 1240 | 3520 1070

402964 0 11—8




X.—TABLE OF RANGES IN NAUTICAL MILES
Height of object less than height of observer

Angle of depression

o

’

]

o’ of” o 10 o’ 1§ o’ 20 o 23 0° 30
Height & Height | Height & Height| Height § Height| Height @ Height| Height & Height| Height & Helght
i g in W in £ in I ™ in 3 in in 3 in
feet x metres feet o metres feet X metres feet ¢ meires fect  metres feet metres

°o , © o © o _ o o o ., © o o
4 1 9 y 2 13 : 4 17 ' 5 2ar 6 26 X 8
S 24 . 7 38 . I 51 15 64 s 19 7, B
17 [ 39 12 61 18 83 25 106 32 127 39
21 36 s2 3 a5 83 3 25 mg 3 | s 3 | 176 3 53
2 4 64 % 19| 103 4 31| 143 4 43 183 4 55| 223 4 &8
25 g 74 g 22 122 g 37| 171 z 52| z2z0 (5', 67| 268 g 81
26 8 82 25| 140 42| 197 Go| 255 77{ 313 95
24 ; 89 g 27 156 g 47 222 ; 67) 288 g 83 355 g 108
ar 7 95 291 170 52| 245 74| 320 97| 396 120
% 9 5 99 2 301 B3 2 g5| 267 9 81| 351 2 07| 435 2 132
o 1° o 103 1% 32| a1z % 64| 323 ' o8| 434 !0 132] 544 'O 186
77 15 24] am 55 0| 386 5 w7 se1 U5 14| Bgs 5 iz
13 2 4| 213 20 65) 411 2 1ag] 609 2° 185| 808 2° 48
o 5 ol 155 25 481 308 25 raz| 640 25 195| 884 25 269
59 3% 18| 316 3° ro6| 634 3° 04| ogar 3% 28
o 35 o 258 35 ;9| s00 35 180! gar 35 281
rgo ¥ 40| 506 4° 1551 882 ¥ 269
o 45 o) 385 45 18| 805 45 246
226 3° 69| 6go 5° ar
28 35 g 537 35 164
o bo 0 346 6o Xab
Angle of depression

0® 35 o° 40 0 45 o° 5o o 55’ 1° oo’
Helght & Height| Height & Height| Height § Helght| Height § Height| Height & Helght| Height & Height
in 2 in in g in in 5 in in £ i in in in £ in
feet ¥ metres feet o~ metres feet o metres feet o metres feet metres feet 1 metres
Q (-] Q o o L+ =] o [+] o] Q o
30 % o 35 ° o] 39 % 2] 4 ° 3] B ° | s2 ° 16
ot ' 27| 104 ! o3t} otz D oss) o130 1 30| e 1 g3} 157 ) 4
150 2 45] 172 2 s2] o4 ¥ 50| 216 % 65| 238 2 ya| abo 2 g
207 3 63 2318 3 72 269 3 82 300 3 91 331 3 too 362 3 110
263 4 Boi 302 4 g2 343 4 1og] 382 4 16| g2z 4 128| 462 4 140
317 5 96 366 (5', 111 414 g 126 463 g 141 512 2 156 560 g 170
370 6 12 427 130 485 147 542 165 6oo 182 657 200
421 ; 128 | 488 g 148 | 554 g 168 | 620 g 189 | 687 g 200} 753 g 229
471 143 546 166 621 189 6096 212 773 238 847 258
sig 2 158 6Go3 2 B3| 687 P z09] 771 P a3s| Bss 9 260 o390 9 aB6
655 ° 199 765 10 a4 876 '° 267 986 19 j00| 1090 '° 314 race I° 368
850 I5 256 | 1000 5 306 1160 5 353} 1310 15 400 1470 5 48| 1620 5 495
1woo 29 307| 1200 zc_’ 367| 1400 *° 42B| 1600 2° 48g| 1Boo %° s40| 2000 *° 610
1120 25 a43| 1370 %3 417| 1610 25 4o1 1850 25 566 | 2100 23 640 2340 35 714
1200 3° 368 | 1490 3% 456 ryBo 3% s43f 2070 3° 631 2350 3% 19| 2640 3° 8ok
1250 35 381 1580 35 482 1910 33 5831 2240 35 685 | 2570 a5 786 | 2910 35 88y
1260 4° 382 1630 *° 497! 2000 *° 612 2380 4% 27| 2760 4° Byr|~3130 ° 956
1230 45 374| 1650 45 502| 2060 45 6a2g] 2480 5 757| 2000 45 885| 3320 45 1010
160 5° 352| 1620 35° 494 zo0Bo so 6341 2540 50 776 | 3c10 50 918 | 3470 59 1050
1050 35 319| 1560 55 gl 2070 gg 6291 z570 gg 783 | 3080 gg 938] 1580 gglogo
8g9 6o 374 | Ig460 6o 443 20Io 61r| 2s6o 280} 3110 047 | 3660 1510

For explanation, see page 224.
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X.—TABLE OF RANGES IN NAUTICAL MILES
Height of object less than height of observer

Angle of depression

1° 1o 1° 20" 1° 30 1° 40 1° 5o’ 2° oo’
Height § Height| Height @ Height| Height & Height| Height g Height| Height § Height| Helght 5 Height
in g in in g in in in in g in in E in in § In
feet o metres feet v metres feet pf metres feet o metres feet o~ metres feet o metres

6? ° 13 7: ° z? 7; ° z: Sg ° zg 9; ° z; xo: ° 3:
8 1 6 I X 61 1 1 I
83 . 5 a0 64 237 . 72 a6y 80 290 88 316 a 96
305 92| 349 106 | 393 g | 437 133 481 146 | 526 160
424 3 129 486 3 148 548 3 167 610 3 185 672 3. 204 734 3 223
541 f 16g 621 4 18¢ 701 4 213 780 4 238 860 * 262 040 4 286
658 g 200 755 g 230 852 g 259 950 g 289 | 1040 g 319 | 1140 g 349
772 235 887 270! 1000 jo5! 1110 140 | 1230 375 ] 1340 410
886 g 270 | 1010 g 310 | 1150 g 351 | 1280 g 391 | 1410 g 432 | 1550 g 472
997 o 04| 140 350 1290 305 | I440 o 441 1590 o ¢87| 1750 533
oo o 337 1270 ‘o 3881 1440 o MO 1610 1o 491 1780 1o 542] 1940 7 504
1430 o 435 1650 g 393 1870 570 2000 o 0381 2310 o jo5| 2530 e 772
1930 0 s8¢ | 2240 2 684 | 2550 zg 778 2860 zg 8721 3170 zg 967 | 3480 zcs: 1060
2400 . 732 2790 853 | 3190 25 9741 3590 1000} 3990 _ 1210) 4390 _ 1330
2830 10 862 | 3310 30 1010 3800 30 1150 4290 ; 1300 { 4770 5 1450 | 5200 g 1600
3220 p 982 | 3700 3 1150 4370 o 1330 ] 4040 3 1500 | 5520 2° 1680 Gogo 3 1850
3570 ; 1080 | 4230 o 1290 4900 - 1490 s560 3g 16go| 6230 33 1800 6890 33 2100
3880 4% 1180 4640 4% 1410| 5300 *° 1640 6140 *° 1870 6890 *°z2100| 7650 2330
4160 4’g 1270 | 5000 4‘;5, 1520 5840 4‘5, 1780 6680 45 2030 7530 45 2290 [ 8370 45 2550
4400 5 1340 | 5330 5° 1620 6260 52 1900 7190 2190 | 8120 ° 2470 ] goso 3° 2750
4600 gg 1400 [ 5620 1710 | 6640 sg 2020 | 7660 gg 2330 | B670 55 2640 ¢bgo gg 2050
4760 1450 | 5870 1790 | 69Bo 2120 | BoBo 2460 | 9190 2800 | 10300 3140
Angle of depression
zn 2ol 29 401 33 m.’ 30 2°l 3D 401 40 m!
Height § Height | Helght & Height! Height & Height| Height § Height| Height & Heght| Height § Height
in g in in in in g in n ] in in g in in 9 in
feet ¥ metres feet v metres feet o metres feet ¥ metres feet ;E metres feet ;{ metres
o o o o o o o o o o o o
123 7 37| 1 T 43 159 7 48 176 7 os3f 194 9 sof 2z O 64
369 , 112 422 128 476 2 145 529 161 582 177 636 ° 193
614 3 187 703 1 214 792 241 880 268 gbg 2 295| 10350 2 322
858 . 261 o8z " 290| 1100 3 337] 1230 3 3751 1350 3 41z| 1470 3 450
o9} 335| 1250 ¥ 383| 1410 4 432| 1570 4 481 1730 4 529 1890 4 578
1340 2 408 | 1530 3 4067 1730 g 527 | 1920 g 586] 2120 g 646 2310 g 706
1570 g 481 | 1800 g §51 [ 2040 7 621 | z270 692| 2500 762 | 2730 832
1810 3 553 | 2080 3 634 2340 8 755 [ 2610 g 796 2880 g 877 3140 g 950
2050 o 625 | 2350 o 717 | 2650 ° Bog | 2050 ° 901 | 3250 993 ] 3560 ro8c
2280 o 696 | 2620 1o 709 | 2950 Io 90z [ 3200 10 109 3630 lg 1100 | 3970 lg 1210
2970 s go8 | 3420 15 1040 | 13860 1o 1179 4300 _1310| 4750 1440| 5190 1580
4100 20 1250 | 4720 20 1430 | 5340 zg 1620 | s5obo g 1810 | 6580 15 2000 7200 15 2190
5190 25 1580 5080 1820 | 6780 z 2060 | 7580 :_ 2310 B3Bo 2%2550| 9180 2° 2790
6230 10 igoo | 7310 30 2190 | 8180 22490 9160 ;:790 roroo 23 3000 | 11100 25 3380
7250 2210 | 8400 2560 | gss0 3 2910 | 10700 3 3260 { 11800 J° 3610 | 13000 3° 3gbo
8220 3g 2500 | 9550 3: 2910 | 10800 o 3319,] 12200 35 3720 | 13500 35 4120 | 14800 5 4530
gI50 :5 2790 | 10600 "5 3250 | 12100 4% 37107 13600 4% 4170 | 15100 #° 4620 | 16700 4° 5000
10000 5o 30b0 | 11700 ;o 3570 | 13400 45, 4000 | 15100 4'3 4600 | 16700 45 s120 [ 18400 45 5630
10900 p 3320 | 125700 55 3800 | 14600 4460 | 16400 3° 5020 { 18300 5° 5500 | 20200 5° 6160
11700 22 3570 [ 13700 2 4190 15800 gg 4810 | 17800 gg 5440 | 19900 gg 6060 | 21000 gg 6680
12500 3810 | 14700 4490 | 16900 5160 | 19100 5840 | 21300 6510 | 23600 7190

For explanation, see page 224.
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X.—TABLE OF RANGES IN NAUTICAL MILES
Height of object less than height of observer

Angle of depression
40 ao' so oo’ sn 301 60 oo’ 60 30 70 mt
Height & Height | Height & Height| Height & Height| Height § Height | Height § Height | Height g Height
in 8 in in & i in § in in i n &8 i m B i
feet pr metres feet o metres feet o metres feet .-_2 metres feet  metres feet o metres
o o o o o -] o o o ) o -
238 ° 72 265 ° 81 292 e 89 319 ° 97 146 °© 105 373 ° i3
716 218 796 ' 242 876 1 269 956 ' 291| 1030 ' 316] 1110 ! 40
11go 2 363 1320 2 404 1450 2 444 1500 *  85] 1720 2 261 1860 2 567
1660 3 so7| 1850 3 564 | zo40 3 21| 2220 3 6791 2410 3 736 | 2600 3 793
2130 4 651| 2370 4 725| 2610 4 98| 2860 4 8721 3100 * o45| 3340 % 1010
a6oo 3 795 2000 3 885] 3190 ¢ 974| 3490 ] 1060 3780 ¥ 1150| 40bo P10
3070 938 | 3420 1040 | 3770 1150 | 4120 1250 | 4470 1360 | 4820 1460
3540 ] 1080 3040 7 1200| 430 7 1320| 4750 3 10| 5150 7 1570| ssso 7 1690
4010 1220 | 4460 1360 | 4920 1500 | §370 1630 | 5830 1770 | 6290 1910
4470 9 1360 | 4980 9 1510 | 5490 9 1670 | 6ooo 9 1830| 6510 9 1980 | 7020 9 2140
5860 e 1780 ] 6530 1o 1990 | 7200 1° 2190 | 7870 I° 2390 | 8540 1% 2600 0210 1% 2800
8r40 '3 2480 0070 15 2760 | rocoo 15 joso | 10000 5 3330 1180 I3 3620 | 12800 15 3910
10300 2% 3160 | 11500 2° 3530 | 12700 2° 3890 | 14000 2 4260 | 15200 2° 4630 | 16400 2° 5000
12500 25 3830 | 14000 23 4280 | 15500 25 4730 | 16900 25 5180 18400 25 5630 | 10900 25 6oBo|.
14700 3o 4490 | 16400 3° 5020 | 18200 3° 5550 | 19900 3° 6080 | 21700 3% 6620 | 23400 3‘_' 2150
16800 35 5140 | 18800 35 5750 | 20800 35 6360 | 22800 35 6980 | 24000 35 7590 | 26900 35 8210
18900 4% 5780 | 21200 4% 6470 | 23500 4° 7160 | 25800 4° 7860 | 28000 #° 8550 | 30300 4° 9250
21000 45 6400 z;;_l;oo4 7180 | 26000 45 7950 | 28600 45 8730 | 31100 4 9510 | 33700 45 10200
23000 50 7020 258005 2870 | 28600 3° 8730 | 31400 50 9590 3430050 10400 371005 11300
zsooogg 7620 | 28000 35 Bss0 | 31100 35 9490 | 34200 gg 10400 | 37300 gg 11300 mmgg 12300
26900 8210 | 30200 9230 | 33600 10200 | 36900 11200 | 40300 12200 43600 13300
Angle of depression
7° 30 8° oo’ 8° 30 9° oo 9° 30 10 oo
Height & Height | Height § Height| Height § Height| Height § Height| Height § Height| Height & Height
in € @m in S in in £ in in in in § in in & in
feet  metres feet 22 metres feet x metres feet x metres feet E me tres feet | metrey
o o Q L] L] o o [+] [+] =] Q Q
399 O rar| 427 ° 30| as4 © 138 481 ° 146] 508 © 1s4| 535 © 163
1390 1 3651 1270 1 390 1360 | 41| 140 [ 4307 1520 1 464 1600 1 489
1990 2 o8 2130 2 649 | 2260 2 691 | 2400 2 732 | 2540 2 774 | 2670 2 315
2790 3 851| 2080 3 gog 3170 3 g66| 3360 3 1020 3550 3 1080 3740 3 1140
3580 4+ 1090 3830 4 1160 4070 4 1240 | 4310 4 1310 4560 f 1390 | 4810 4 1460
4380 g 1330 | 4670 g 1420 [ 4970 g 1510 53270 g 1600 | 5570 g 1690 | 5870 g 1790
5170 1570 | 5520 1680 | 5870 1790 | 6220 18go | 6580 2000 | 6930 2116
5960 g 1810 6360 ; 1940 | 6770 g 2060 | 7180 g 2180 7580 g 2310 | 8000 g 2430
6750 z050 | 7210 2190 | 7670 2330 8130 2470 | 8590 2610 | gobo 2760
7530 2 2200| 8050 ¥ 2450| Bsbo ? 2610 goBo 2 2760| oboo ? 2920 10100 T 3080
1o 3010 | 10500 to 3220 | 11200 ro 3420 { 11900 e 3630 | 12600 Ie 3840 | 13200 ro 4050
13700 13 4200 | 14700 13 4480 | 15600 !5 4770 { 16600 !5 5060 | 17500 !5 5350 18500 15 5640
17600 *° 5370 | 18800 2° 5740 | 20000 *° 6110 | 21200 2° 6480 | 22500 2° 6860 | 23700 2° 7230
21400 25 6570 | 22900 23 6980 25 2440 | 25000 25 Bgo | 27400 23 B350 | 28900 25 8810
25200 3o 7680 | 26900 3° Baz0 28700 Jo 8760 | 30500 e 9290 | 32200 e 9830 | 14000 30 10300
28900 35 8820 | 30900 35 9440 | 33000 35 10000 | 35000 35 10600 | 37000 35 11300 | 39100 35 11900
32600 40 9950 | 34900 4° 10600 37200 11300 | 39500 12000 4IBoo4° 12700 | 44200 13400 ]
36300 45 11000 388004 11800 | 41400 12600 | 44000 13400 | 46600 45 14200 | 49200 5 15000
39900 3% rz100 | 42700 3° 13000 | 45600 3° 13000 | 48400 59 14700 | 51300 5° 15600 | 54200 " 16500
43500 55 33300 | 46600 3 14200 | 49700 gg 15100 | 52800 33 16100 gstooo gg 17000 | 59100 2~ 18000
47000 7 14300 | 50400 15300 | 53800 T 16400 | 57200 T 17400 [ 6oboo T 18400 | 64000 T 19500
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X |.—TEMPERATURE CONVERSION
FAHRENHEIT AND CENTIGRADE

°F °C| °F C{ °F  *C| °F °C| °F °C| °F °*C| °F °C
-53 —46 —14 —ag +23 -4 +61 +17 +99 +38 +137 +590 +l7g +80
s0 13 25 63 101 139 o, 17 8
45 24 3| 6o 18 39 g 1
9 11 27 5 103 40 . I7 8
44 23 2 19 40 1| g, 82
47 9 22 29 67 20| %4 41 142 gl I 83
45 43 7 31 68 106 144 182
42 21 o 21 42 63 84
43 5 32 70 108 146 184 8
41 20 +1 22 43 64 5
41 4 34 72 110 48 185 86
40 400 _, 19 36 2 74 23 2 M 149 6s 187
39 18 3 24 45 66 87
38 38 76 113 151 189 88
ki 17 4 25 46 67
36 +2 40 7 115 153 68| 191
37 16 5 26 47 89
34 4 41 79 17 155 193
6 15 61 g3 27 48 &0 go
32 5 43 I 119 157 194
35 14 7 28 49 70 91
31 7 45 83 121 158 196
29 34 9 3 47 8 85 29| 122 5°| 160 7' 198 92
33 12 9| gg 3° 51 6 72 93
27 11 49 124 162 200
32 II 10 3I 52 73 924
25 13 50 88 126 164 202
3I 10 11 32 53 74 95
23 14 52 90 128 166 203
lo 9 12 33 54 75 96
22 16 54 92 130 167 o| 205
29 8 13 34 55 7 97
20 18 56 94 131 169 207
28 7 4 35 56 77 98
18 20 58 95 133 171 209
6 7 22 6 50 I3 97 36 135 5‘; 173 78 211, P
—14 —26 +23 ~5| 161 +16 +99 +37 +137 +5 +17s +79 tz12 + 100
XII.—CONVERSION FACTORS
Conversion Ratio Factor Reciprocal
DISTANCE
Statute Miles to Nautical Miles 66 to 76 o-8684 1-I51§
Statute Miles ,, Kilometres 66 ,, 41 1-6093 o-6214
Nautical Miles ,, Kilometres 26, 41 1-8531 05396
Feet » Metres 25 ,, B2 o-3048 3-2808
Yards » Metres 3z ,, 35 09144 1-0936
Fathoms ., Feet 6, 1 60 o 1667
SPEED
Miles per hour to Knots . 66 to 76 o-8684 1-1515
Miles per hour ,, Metres per second 38 ,, 85 o-44770 2-2369
Knots » Metres per second 35 , 68 0-5148 1-9426
Miles per hour ,, Feet per second 22 ,, 15 1-4667 06818
LIQUID MEASURE
Gallons to Litres 50 to 11 45460 0-2200
WEIGHT -
Pounds to Kilograms 44 to 97 0-4536 2-2046
PRESSURE
Inches of Mercury to Millibars 2100 to 62 33-87 002953
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XIHJ.—CONVERSION OF TIME TO ARC

For Intervals of rom Interpolation Table
h m Y ’ b m @ . B m a F m s m » n 1
00 00 cooloB oo|12000] 16 00 | 240 00 ooooo"oc; 03:7‘;56 ob 3 ;4';
10| 230 10| 122 30 10{ 242 30 0 o 22 p 2 p
20| 5§00 20| 125 00 20| 245 00 o5 | o 2505: 45143
30| 730 30| 127 30 3o 247 30 Io 03 o 53 50 | 43
40| 1000 40| 130 00O 40 250 00 13004 33054 531“
50| 12 30 50| 132 30 50 | 252 30 18 o o5 38 o 55 06 58 145
: 21 o 06 ‘“056 070114.6
OI 00| I500]0000|I13500|I700|25500 26007 46957 06”7
10| 1730 10| 137 30 10| 257 3o 29 | 3 49 8 09 | 8
20| 2000 20 | 140 00 20 | 260 oo 34009 54059 14]”
30| 2230 30| 142 30 3o | 262 30 37, 10| 9357 | o 7 1 50
40} 25 oo 40 | 145 co 40 | 265 oo a2 0 o4 02 22151
50 2730 50 | 147 30 5¢ | 267 30 45 5 12 5 ozl ¢35 52
50 10 30
0200 3000|T000| 15000} I8 0O | 270 0O 532:‘:; 13:3 33;23
10| 32 30 10 152 30 10| 272 30| 00 58 o 15 I8 I o5 38 158
20] 3500 201 155 00 20 275 00f 01 01 2 ar e 41 56
30| 3730 30| 157 30 30| 277 30 o6 17 26 o 46 57
40 | 40 00 40 { 160 00 40 | 280 o0 %9 .3 29 o8 4'9158
50| 4z 30 g0 {162 30 50 | 282 30 4 19 M, a9 54 | 50
7 5 20 37 1 109757, 0
0300 4500|1100 165 00| 19 00| 285 o0 2z o 2 0802201
10| 47 30 10| 167 30 10 | 287 30 25 5, 45 . . 05 oz
20{ 50 00 20| 170 0O 20 | 290 oo 30‘__,23 50113 10203
3o | 5230 o172 30 30! 292 30 33 5 24 53 14 13, o4
40| 5500 40 [ 175 oo 40 | 295 00 38025 0458“5 18205
50| 57 30 50| 177 30 50| 297 30 a1 510501 e 21 6
46 o 27 o6 117 26 2 o7
04 00| 6000|1200} 180 00| 2000|300 co 9 . %9 .3 29 . 3
10| 62 30 1o} 182 3o 10 | 302 30 54 o 29 14 | 19 34 o9
20| 65 o0 20 | 185 oo 20 | 305 00| o1 57 30 17 | 20 37 % 10
jo| 6730 30| 187 30 30307 30| 02 02 _ 3 2z 2,
40| 7000 40 | 190 00 40 | 310 00 o5 o 32 25, L, 45 ,
50| 72 30 50 | 192 30 50| 312 30 10 1 30 23 50 13
13 33 53
0500 75 00] 1300|195 co |21 00| 315 00 18232’ 38::‘; 0858::;
10| 7730 10| 197 30 10| 319 30 21 36 41 cle9or ¢
20| 8c o0 20 | 200 00 20 | 320 00 26037 4.6127 036217
30| 8230 30| 202 30 30 | 322 30 29 | 38 9 g % . .8
40| 8500 40 | 205 00 40 [ 325 oo 34 39 54 | 2o 4 5 1g
50| 8730 50 | 207 30 50| 327 30 37 5 40 gg 57 1 30 7 5 20
42 oz 22
06 00| 90 00| X4 00| 210 00{ 2200|330 0O 4.52:; 05:3; 25:::
10| 92 30 10| 212 3O 10| 332 30 50 . 43 10 1 30, 23
20| 95 00 20| 215 00 20! 335 oo -53044 13]34 3:'»224
30| 9730| 3021730 301337 30| 02 58 _ 45 8 15 38 25
40 | 100 cO 40 | 220 00 40 | 340 co 0301046 21136 41 o
50 | 102 30 50 | 222 30 50 | 342 30 0b o 47 26 137 46 2 27
.5 48 29 1 38 9,38
07 00 | 105 C0 | I§ 00 | 225 00 | 23 00 | 345 0O 14049 34139' 54229
10| 107 30 10| 227 30 10| 347 3° 17 6 50 37 , 10 99 57 , 30
20| r10 00 20| 230 oo 20j35000| 03 22 ob 42 IC 00
30112 30 30| 232 30 30352 30 When the argument is an exact tabulated
40| 115 0O 40 | 235 oo 40| 355 oo | value, the upper of the two possible
50| 117 30 50| 237 30 50 | 357 30| values of the result should be taken.
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XIV.—CONVERSION OF ARC TO TIME

DEGREES MINUTES

o o h m ° A m ° A m o h m o B m ’ m
o 60| 400|120 | 800|180 |12 00| 240 | 16 00| 300 | 20 0O o| ooo
I 61| 404} 121 | 8o4 | 181 |12 04| 241 | 16 04| FOI | 20 04 I| oo4
2 62 ] 408|122 | 8oB| 1B2 |12 08| 242 | 16 0B | 302 | 20 o8 2| oo8
3 63| 412|123 | B12| 183 |12 12| 243 | 36 12| 303 | 20 12 3| o12
4 64| 416| 124 | B 16| 184 | 12 16| 244 | 16 16 | 304 | 20 16 4| o16
5 65 | 420fxa5 | 8z0] 185 | 12 20| 245 | 16 20| 305 | 20 20 5| oz20
6 66 | 424|126 824|186 |12 24| 246 | 16 24} 306 | 20 24 6] o024
7 67| 428|127 828|187 |12 28§ 247 | 16 28] 307 | 20 28 71 o028
8 68 432|128 | 8132) 188 [1232]248 |16 32| 308 | 20 32 8| o032
9 69| 436] 129 8 36] 189 | 12 36 | 249 | 16 36 | 309 | 20 36 g} o3b
20| 440] 130 | 840] 100 |12 40| 250 |16 40| 310 |20 40| Io: O 40

91 | 444{ 131 | Baq]1or |12 44281 [ 16 44| 311 {2044| 11 ] 044

72 | 448|132 | B 48| 192 {12 48| 252 | 16 48| 312 [20 48| 12| o048

73| 4521133 | 852) 193 |1252)253 1652|313 {2052 131 O 52

74| 456|134 | 856] 194 |12 56| 254 ;1656|314 [2056| 14 o 56

75| 500|135 | 9goo| 195 |1300] 285 |17 00| 315 [21 00| 15; I 00

76 | 504|136 | 904|196 | 1304|256 | 1704|316 |21 04| 16} 104

77| 508|137 908|197} 1308|287 { 1708|317 |21 08| 17| 108

781 512|138 | 912|198 |13 12| 258 |17 12| 318 |21 12| 1B | 1 Iz

7| 516|139 916|199 | 13 16| 259 |17 16} 319 |21 16} 19 | 1 16

80| 520|140 | 920|200 | 1320|260 | 1720|320 |2120] 20| I 20

81| 524|141 | 924 ] 201 | 1324261 |17 2¢4) 321 |21 24 21| 124

82 528|142 928|202 | 1328262 |1728] 322 |2128} 22| 128

B3| 532|143 932|203 |1332] 263 | 1732|323 2132 23| 132

84| 536|144 | 936]| 204 | 2336|264 | 1736|324 |2136] 24| 126

85 | 540|145 | 940205 (1340] 265 |17 40] 325 (21 40] 25| 140

86 | 544|146 044206 (1344|266 |17 44| 326 |21 44| 26 144

87| 548|147 | 948|207 | 1348|267 11748327 (2148 27| 148

88 | 5521148 | 9521208 | 1352|268 |1752]| 328 |2152| 28| 1 52

89| 556|149 956|209 [1356] 260 | 1756|329 |21 56| 29| 156

go| 6oof150 jI000] 210 [1400] 270 [1Boo| 330 |22 00| 30| 200

gr | 604151 |1004] 211 |1404]| 271 |18 04| 331 (22 04] 31 ] 2 04

92| 6081152 |1008 ] 2121408272 (1808|332 (2208} 32| 208

93 | 612) 1531012213 1412|273 |18 12333 2212} 33| 212

04 | 616] 154 |1016)] 214 (54 16} 274 1B 16 334 |22 16| 34| 2 16

95| 620|155 |1020] 215 [ 1420} 275 | 1B20] 335 [2220] 35| 220

g6 6 24| 156 {1024 | 236 |14 24§ 270 | 1B 24336 (22 24| 36| 2 24

o7| 628|157 10283217 1428277 18283372228 37| 228

o8| 612|158 |1032 | 218 |14 32| 278 |18 32| 338 |2232] 38| 232

99| 636]| 159 [ 10 36 | 219 | 14 36| 279 | 18 36| 339 [ 22 36| 39| =236

00| 640|160 (1040 | 220 | 14 40| 280 |18 4o 340 {22 40| 40| 2 40

101 | 6 44| 161 |10 44 | 221 | 14 44 | 281 118 44 | 341 |22 44| 41 | 2 44

102 | 648 162 [ 1048 | 222 |14 48 | 282 (18 48| 342 |22 48| 423 | 2 48

103 | 652163 1052223 | 1452|283 |1852]| 2343|2252 43| 2 52

104 | 656) 164 |10 56| 224 [ 14 56| 284 |18 56| 344 (22 56| 44| 2 56

105 | 700|165 {11 00| 225 | 1500 | 285 | 1900 | 345 | 23 00| 45| 300

106 ] 704} 166 (1104|226 (1504 | 286 [ 1904 346 (2304 46| 304

107 | 7081167 (11 08| 227 |1508 287 1908 347 {23 08| 47 308

108 | 712] 168 [11 12| 228 |15 12288 |19 12 348 |23 12 48 [ 312

100 716|169 |11 16229 {1516 | 289 |19 16§ 349 (23 16| 40| 3 16

10| 720|170 (11 20] 230 |15 20| 290 [ 1Q 20| 350 (23 20| sO0 | 3 20

1xx | 724 x7r [ xx 24 | 231 (1524|200 |10 24| 381 (2324 sSI| 324

112 | 728172 | 11 28' 232 | 1528 | 202 | 19 28 | 352 [ 23 28| 52| 3 28

1x3 | 732|173 (1132|233 | 1532|203 [1932]|353|2332| 53| 332

114 | 7367 v74 |11 36| 234 | 1536 204 [ 19036 | 354 |23 36| 54| 336

II5 | 740 175 |11 40| 235 [ 15 40| 295 | 19 40| 355 [23 40| 55| 3 40

116 | 744 ) 176 | T1 44 | 236 [ 15 44 | 206 | 1o 44 | 356 [ 23 44| 56| 3 44

137 | 748f w77 |11 481237 | 1548297 |10 48| 357 (23 48] 57| 348

118 | 7 52| 178 |11 52} 238 |15 52 208 11952358 (23352 58| 352

119 | 756 ) 179 |11 56 239 |15 56| 299 | 190 56| 350 | 23 56 ] 59 ] 3 56

oo TR T
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XV.—CORRECTION TO TABULATED ALTITUDE FOR MINUTES OF DECLINATION

| - R - ] Wil o)
B8Py PBEBR 2O Y PELR R RANRT LARNAR ANONI YRS LLITT PINIT 0003 BOLRS
” DO M NN NMTYTr MODOBVIVD RO OO0 N HOTT T OO 000WE N0 GO0 =N 23“.“.“. 566673ﬁ.“m.0
L R T T I B I S T = I = = = = T I = I I O B A ] LI IR [}
m OO0 mHud vt VMO W I R OR OO0 - N TY FNMINOW MO R N0 O o~ 2233%. u.5566 TTﬂ_oum.
LI T I I I T I B R I = = A I I A I I H NN NN
“ QO HHA oMMt MINO O 0O PO O H R NN FEWWVND OO0 RO O m o mom N 34“.556.%7.7.”
L I R T T A B B = = = - I = I B I B B . I, I LK | NN
r.. OO mmHet MYt OO MW S FRO O™ m -8 M F N DG B0 8899m O = omooo 233u.u. 556ﬁ7
L I T I I B R~ I T~ = R ) NN NN NN N NN N
.n QO H LA N TUMODYO OM®RW0 CRO 00 HHAUNM MO MOV B RO & OMWII AN mEmme u.u.:as,“
L T T T I S R R B T~ = P - =T ] oo 6NN NN LN |
w OO Mmoo HNMMYT PO OO O AR00 O =mud NME S VDO b beod oo o) 99mmo HoH oMoy ........u.u..:
(=TSR S R b . e B - A A NN RN NN &8
u. OO - rmd HNNMMYE THINNY OO 00 RO 00 H KN NHNMEAY S WD DWW 00 00 AR O 0 = = 2133&.
L e T T T T T B e T = S~ I~ I I == =~ I I . B I B B, I |
ﬂ.. OO0 MmN NNMMM SHWNWNWY OW NI 0000 RO O 00 mw NNNMO MEFn NOOD I NGB0 N A0 OO - Ilzn....
I I I I T R B R I~ = =~ L - - = O . . B B ] ]
b DO = mm HNMMO 4+ OOVO M WO 000N = H NN M dd VIIBNOO O O 00 N0 aanny
L I I O I O I B I T I I T I I I R T . - B A, |
n DO rmre NNNMM YTV MOOO S NROO®E CORO0 OHMEN NPT $TNMBWV OO N 00 S 9”%%!
o b b b bl e bl b b = bl el R bl bl bl bl bk bl b W P e = e M L.
] DO -rmm NGO Ottt MBOOY RO 0 RSO0 OO0 e NN MO o W00 hhhoo o200
el bl b b b b b el el bl el b bl b e e bt b b bl bl b el bl e b e
m OO0 mm o NHANMM Mot d MM ADY O 00 AR GO0 OO0 ™ muw NN MMMt d FRWNND OO e oo o
b e b el bt bt et B et e b bl e e b b bl e bl e e b e e e b et bl el
- QO =mrm HAadN™ Ottt TN OO CWWMRE S PR 00 O MM NNMMe vtV VMO DO D 0
Lo e L I R I I R I R R L T e I R R
w... QO m e wANNM OO YTE FNUMINWOWOWY I ININGO0000 0 AARRE OO0 O HM ~HNNN Ay ¥R OO 0D N
bt bl el e pmh bl R el e ped b bt P e Bt e b bl bl b de o W M Y
ﬁ QO HH M HEEHNN (MY PO MOOVOY RN OO RO G0 000 MmN HNMM® ot NN
bt b bl b el bl et bl b b b el b el bk bl b pet e bl el e
w D OO0+ H FHANN NMOIOYT YHFFUN LNNOOY OO NI 0BVODO FRANOO OO O MM ~NAENN NI Y + ¥ T W
e e b e b bl Pef ek e ey b bl bl b B P P e W e e
-+ OO0 =wm M AN N ee P dTT RARARND DO I o0 0o FA RO 0 00 O mmm e HNMNS o0
- [ I T R R . T I I R R R T T R R B
o GO0 = mEuNHadd ANMCMO At AUV AW NDOOO DR CORNOVD TR0 Q000 = mm = & HNN &M
il L N T T T T R R I T I T T I
] Q00 = HHEHNN NNAMM O Met TRV VBV AOY VOO NG00 %00 A R0 0 000 = m = w NN
L] [ =] [T S ] LT
" QOO0 R mEr e A MO e YT BN OO ODY D OO 0 D 99mmm mmw"u
m GO0 00 m HHweal HNNNHN NGO ST TrY T+ AN NG S VOO OD b 000 ed 0w o 99mmm
& QOO0 O M mmmHSd NHNNNN NNMOMM (OO YT FUHBNN BINODOY WOWOWW S b 00®W00 0 AR
[ D000 ™ mmmmMmem NN EAENNGD MM AT dTd T FEIN BWBWOWBIAWLWGLOOY VWO D S B o0 00
|00 000 mMrMAE AR EE HNANNN HNMMO MEAC® YYYHYY FHFTHE BB NG AL VNOWY WWWOWWD O SN
0 B O O000 OmMAR mHHHW HAHEHNNE CHANNE N ®M MM ® Y TS Y T+ 4+ +WVB0N N 10 wmwmn v o980 0e
wy QO 000 00 m m Wumimec ;HEEdIM HHNAN A NN SOMmeM A@MAA0 At rr Y+ Tt F 0wnnnw
* |00 000 OO MM MMEMMH HEHHM Me~HH EEEHESE FHANN ENE MO AMEAMM MM RM MOt % ¥
" Q0000 00000 O H FH H m == ;W mMEHHMA HERBH-HHM M B8N 88N EAEEEN AN 9 MMM m om0
[ ] Q0000 00000 00 O OO O m ;e m ;M M ;H oW s b e o et b et b b e b e o N NN NN NN RN NN
- Q0 0O0C DOOOO 00000 CO0OO0DO0 00 OGO O OO0 O O O w W = s it m s b bml md bt bt bt i bl b bt b b P e e
~ =t w - v
.L BoIDI SEPET SN NEANEI RANRINANRR ARARI VRLES QT PASLT 02 AX REE%S




XVY-—CORRECTION TO TABULATED ALTITUDE FOR MINUTES OF DECLINATION
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