24°%,

DECLINATION SAME NAME AS LATITUDE

24°

o

T. 35

36°

ha )

37

38°

=}

39

Lar.

H.A.§ Alt,

Az

Alt.

Az

Alt.

9

Ak, Az

Al

&

HL.A.,

L] L] ’ d
45|49 42+26
46148 52 27
48 03 27
47 14 26
46 25 26
45 36426
44 47 26
43 58 26

4309 26
42 20 26

41 30427
40 41 27
3952 27
3903 27
38 14 27

37 a5+27
36 37 26
35 48 =27
34 59 27
34 10 27

33 21+28
32 33 27
31 44 28
3056 27
30 07 28

29 19+28
28 31 28
2742 29
2654 29
26 06 29

25 18+29
24 30 29
2343 29
22 55 29
22 07 30

21 20+30
20 33 30
19 46 30
18 58 31
312 30

17 25+31
15 52 31

15 05 32
14 19 32

13 33+32

S FEIEL L 3T FIIEY TEIRS £E

16 38 31

L
93
93
92
91
91

Jo

o + 4
40 37+28
48 49 28
48 01 27
4712 28
46 24 27

45 35+28
44 47 27
4358 28
43 10 27
42 21 28

41 33+27
40 44 28
39 56 27
3907 28
38 19 28

37 30428
36 42 28
35 54 28
3505 29
34 17 28

33 29+28
3241 28
3L 53 29
3105 29
3017 29

29 29+29
28 41 30
2754 29
z7 06 30
26 19 29

2§ 31+30
24 44 30
23 57 30
23 09 31
2222 31

21 35+31
20 49 31
20 02 31
I9 15 33
18 29 31
17 43+31
16 56 32
16 10 33
I524 33
14 39 32

13 53+33

70

o ’ d
49 32+29
48 44 29
47 57 29
4709 29
46 21 29

45 33+29
4445 29
43 58 28
43 10 28

42 22

41 34+29
40 46 29
3958 29
39 10 29
3822 29

37 35+29
3647 29
35 59 29
35 11 30
3424 29

33 36+30
3249 29
3201 30
3114 29
3026 30

29 39+30
28 52 30
28 05 30
27 17 31
26 30 31

25 44+30
24 57 n
24 10 3t
2323 32
2237 11
21 50432
21 04 32
20 18 32
19 32 32
18 46 32
18 0o+33
714 33
16-29 33
1544 33
1458 34

14 13+34

28 |

S SERR%.

70

- . 4 »
49 26+30 97
4839 30 96
4752 30 95
4705 30 95
46 17 3t 94

45 30+30 93
4443 1° 93
4356 30 92
4399 30 91
4221 3© 91

41 34+30
40 47 30
40 00 10
39 12 30
38 25 130

37 38+30
36 51 30
3604 30
3517 30
3429 31

33 42+31
32 55 31
3208 11
3122 30
3o 35 31

29 48+31
2901 32
28 15 31
27 28 32
26 42 31

25 55+32
2500 32
2423 32
23 37 12
22 51 32

232 05+33
21 19 33
20 34 33
1948 33
1903 33

18 x7+34
1732 34
16 47 34
1602 35
15 18 34

14 33+35 71

a ’ d
49 18432
4832 1
4745 32
46 59 33
4613 31

45 26432
44 40 31
43 53 31
43 07 31
42 20 31

41 34131
40 47 3t
40 00 32
3914 31
3827 31

37 41+31
3654 31
3607 32
3521 11
3434 32

33 48+32
3302 31
32 15 32
3129 32
3043 32

29 §7+32
29 10 33
2824 33
2738 33
26 53 32

26 07+33
25 21 33
2435 M4
23 50 33
2305 33

22 19+34
21 34 34
20 49 34
2004 34
19 19 34
18 34+35
I7 50 34
1705 35
16 21 35
1537 35

14 53+35

PP RRITE TLEEE SESLR R&883%,

RYEEE SBAPS BRE8E ¢

71

315

313
312
311

310

8§88

£8

§8

In South [ For argument H.A. on the left, True Azimuth = 180° 4- Tabulated Azimuth.,
Latitudes \ For argument H.A. on the right, True Azimuth = 180° — Tabulated Azimuth. [ p. 9.
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See



24°

DECLINATION SAME NAME AS LATITUDE

249

i
lu'r. 35° 36° 37° 38° 39°  |LAT.
[na] Ak Az Ak Az Ak Az| AR Az| AR Az |HA

L ] L] ] d o [ ’ d ] L] ’ d 3 o . d L] L] + d L] L]
90113 33+32 70113 53+33 70iI413+34 70]|1433+35 7T1|14583+35 71]270
91|1247 33 691308 33 70/1328 34 70{1349 35 70|1409 36 70]269
92|1201 33 69|1223 33 69|Ia44 34 691305 35 70|1325 36 <of268
93|1x 16 33 68|1r38 33 69(1rs59 35 Go|1z21 35 Gojia4a 36 69|267
94|1030+33 68|1053 34 68i1ris 35 68|1r37 35 68|rrsg 36 69|266
95 . 1008+34 68|1031+35 68|1053+36 68|11 16436 68|a6s
ob - s - 10 10+36 67|10 33+36 68264
99 cnn e aee . vee 261
100 260

24

DECLINATION CONTRARY NAME TO LATITUDE

{+]

35

36°

o

37

38°

4

Alt,

Al,

Alt.

Ale,

 ELUBR TUTRE $hABA.

L] » d
'} 15—47
16 42 47
16 08 47
15 34 47
14 59 46
14 24—46
I3 48 45
I3 12 45
12 36 45
11 59 44

II 23—44

1045 44
10 0743

137
137
136
135
134

134
133
132
132
131
130
130
129

e .« d
16 31—48
15 58 47
1§ 25 47
14 51 47
14 17 47

I3 4246
1307 45
1232 45
11 56 45
I1 20 44

10 43—44
10 0744

138
137
136
135
135

134
133
132
132
131

130
130

o r d
IS 47-49
I3 14 48
1442 48
1409 48
1335 47
13 0I—47
12 26 46
11 53 46
11 16 4%
IO 41 45

10 O5—45

138
137
136
136
135

134
133
133
132
131

131

o + d
15 02—49
1431 49
1358 48
1326 48
1253 48

12 19—47

TIL 45 406

II IX 46

10 36 45
10 01I—45

138
137
136
136
135

134
134
133
132
131

138
137
137
136
135
134

134
133

3 EE3E8 B8LE

I North {

92

For argument H.A. on the left, True Azimuth = 360° — Tabulated Azimuth.| See
For argument H.A. on the right, True Azimuth = Tabulated Azimuth. p- 90.



24°

% pecLiNaATION CONTRARY NAME TO LATITUDE

24°

[

o

35

36°

R+ ]

37

38°

]

39

LAT.

R
b

| Ale

Al

Alt,

Az,

Al

Al

Az

H.A.

O o Ot N D

]
HE 28d0n REGRE

T 2RY89R $UVCE BHYRS FOE

t&4 %

45

o r d
3I 01-60
31 01 Go
3100 6o
3057 6o
3054 6o

3050—60
3045 6o
3039 59
3032 s9
30 25 6o

30 16—-59
3007 59
29 56 s9
2945 59
2933 8

29 2058
29 66 58
28 52 8
28 36 57
28 20 57

28 03-57
7 45 36
z7 27 56
z7 08 56
26 48 s6

26 27-56
26 05 55
2543 55
25 20 54
24 56 53

24 32-53
2407 5
23 42 53
3315 52
2z 48 52
22 21— 52
21 53 51
21 24 5I

20 55 st
20 2§ 50

19 5550
1924 49
I8 523 48
18 20 48

1748 48
T7 15-47

180
179
178
77
176

175
174
173
172
170

169
168
167
166
165

164
163
162
161
160

159
158
157
156
155

154
154
153
152
151

150
149
148
147
146

146
145
144
143
142

141
141
140
139
138

137

o+ d
30 01-60
3o o1 6o
3000 6o
29 57 59
29 54 6o

29 50—5p
29 45 59
29 40 6o
2933 59
2925 59

29 17-59.

29 08 59
2858 5o
a8 47 s9
28 35 s8

28 2258
2809 s8
755 s8
27 40 sB
27 24 57
27 07-57
26 50 57
26 32 57
26 13 56
25 53 s6

25 3356
25 12 56
24 50 55
24 27 54
2404 54

23 4054
23 16 54
22 51 53
22 25 53
21 58 52

21 3I-§1
21 04 52
20 36 51
20 07 st
1938 s1
19 08—50
18 38 5o
1807 5o
1735 4
1703 48

16 31-48

18c
179
178
77
176

175
174
173
172
171

170
168
167

168

164
163
162
161
160

159
158
158
157
156

185
154
153
152
151

150
149
148
147
147

146
145
144
343
142
142
141
140
139
138

138

-] ’ d
29 0I—59
29 01 6o
29 00 6o
28 58 6o
aB54 59
28 5160
28 46 6o
28 40 59
28 34 6o
28 26 so

28 18-59
2809 59
2759 59
2748 s8
2737 59

27 25-59
27 11 S8
26 58 <8
26 43 8
2627 57

26 1157
a5 54 57
25 36 56
25 18 357
24 58 56

24 3855
24 18 56
23 56 55
2334 4
23 12 S5
az 48-s4
22 24 53
22 00 54

2I 34 53
2x 08 352

20 4252
20 15 52
19 47 51
19 19 SI
18 50 51
18 21-50
17 51 50
173l so
16 50 49
16 19 49

1S 47-42

180
179
178
177
176

175
174
173
172
171

170
169
168
167
166

165
164
169
162
161

160
159
158
157
156

155
154
153
152
151

150
149
149
148
147

146
145
144
143
143

142
141
140
139
139

t§8

PR |
28 02—6o
28 o1 6o
28 00 6o

27 58 6o
z7 55 6o

27 51-6o
27 46 59
27 41 6o
2734 59
2727 5

27 19-59
7 10 59
701 59
26 50 59
26 39 s9

26 27-59
26 14 58
26 o0 s8
25 46 S8
25 31 58

25 15-57
2458 57
24 45 57
24 23 s7
24 04 56

23 4456
2324 56
2303 55
22 41 55
22 19 55

21 5654
21 33 54
21 08 53
20 44 54
2018 53

I9 52—52
1926 53
18 59 s2
18 31 52
1803 52

17 3451
I705 51
16 35 so
16 04 49
I5 34 so

15 02—40

18
179
178
177
176

175
174
173
172
171

170
169
168
167
166

165
164
163
162
161

160
159
158
157
156
155
154
153
152
151

151
150
149
148
147
146
145
144
144
143

142
141
140
140
139

138

L] ’ d
27 02—60
27 01 6o
27 o0 &0
26 58 6o
20 55 6o

26 51—60
26 47 6o
26 41 s
2635 59
26 28 59

26 2059
26 12 6o
2602 59
25 52 59
2541 59

as 29—s8
25 16 s8
2503 sB
24 49 B
24 34 57

24 1958
24 02 57
23 45 57
2327 56
23 09 sb6
22 50—56
22 30 56
2209 55

21 48 55
21 26 54

21 04-55

20 41 54

180
179
178
177
176

175
174
173
172
7

170
169
168
167
166

165
164
163
162
161

160
159
158
157
156

155
154
153
152
152

151
150

20 17 54 149

19 §3 54
1928 53
19 0252
18 36 52
18 10 53
I7 43 52
1715 52
16 4751
16 18 sI
I5 49 st
15 19 50
14 49 50

14 18-49

148
147

146
146
145
144
143
142
141
141
140
139
138

360
359
358
357
356

355
354
353
352
351

350

¥ UEREN BELEE

319
318
317
316

315,

la South (
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For argument H.A. on the left, True Azimuth = 180° 4 Tabulated Azimuth.
For argument H.A. on the right, True Azimuth = 180* — Tabulated

Agimvuth,

See
P o1



25°

DECLINATION SAME NAME AS LATITUDE

25¢

H

]

35

36°

o

37

38°

o

39

T |
>

Al,

Al,

Al

Al,

Alt.

Az,

H.A.

DA —
[———
o W 0 N Q.

PURPEE JHLABS RABEE S5 50 RONNS

W
th

|$ TED2t Be4%

o . &
80 oo+bo

79088 6o
79 51 59
79 40 58
79 25 §7

79 07+55
78 44 54
78 19 52
77 51 50
77 20 48

76 47+46
7613 44
75 36 43
74 58 41
74 19 40

73 39+38
7257 37
72 15 36
71 32 35
70 48 34

70 04+33
69 19 32
68 33 32
67 48 31
6701 31

66 15+30
65 28 29
64 41 29
6353 29
6306 28

62 18+28
61 30 27
60 42 27
59 54 26
5905 27
88 17+26
g7 28 26
56 39 26
55 §I 25
5502 25

54 I3+25
5324 25
52 35 25
S5I 46 25
50 57 25

50 08+25

131

118

115
113
112
110
109
108
107
106
105
104

103

101
100

8

EESRCYS

95
94

£

93
93

9z

o . &
79 00+6o
78 58 6o
7852 59
78 42 59
78 29 57

78 12+56
77 51 55
7728 53
7702 51
76 34 49

76 03+48
75 30 47
74 56 45
74 20 43
7343 42

73 04+41
7225 39
7L 44 38
7103 37
70 20 37

69 38+35
68 54 35
68 10 34
6725 34
66 41 33

65 55+32
6509 32
64 23 31
63 37 30
6251 29

62 og+29
61 17 29
60 29 29
5942 29
s8 55 28
58 o7+28
57 19 28
§6 31 28
5543 28
54 55 27

54 07+27
53 19 27
52 30 27
51 42 27
50 54 26

50 05+27

180
175
171
166
162

157
153
149
146
142

139
136
134
131
129
126
124
122
120
119
117
116

114
113
111

110

109
108

107
106

105

103
102

Ll

|8 RE88Q §5888

L] r d
78 0o+6o
T7 58 6o
7753 59
7744 59
7732 57

77 16457
7657 56
76 36 s¢
26 12 s2
75 45 s1

75 X7+49
74 46 48
74 14 46
73 40 45
7304 44

72 28+42
7I 50 41
71 11 40
7031 40
69 50 39

69 0g+38
68 27 37
07 44 36
67 o1 36
66 18 34

65 33+34
64 49 13
6404 33
63 19 32
62 33 32

61 48+131
6101 31
60 15 31
5929 3o
58 42 30

§7 55+30
5708 30
§6 21 30
5534 29
5447 29

53 59+2¢9
53 12 28
52 24 29
5137 28
50 40 28

| 50 o1+28

180
176
171

163

159
155
152
148
145

142
139
136
134
131

129
127
125
123
121

119
118
116
115
114

112
III
110

108

[ ] [ d
7700+6o
76 59 590
76 54 59
76 45 59
7634 s8

76 20+57
76 03 s6
7543 S5
75 20 54
74 56 s2

74 29+51
74 00 50
7330 48
72 57 48
72 24 46

71 49+45
71 I3 43
7036 42
69 58 41
69 18 41

68 39+39
6758 139
6717 38
66 35 37
65 53 36

65 10136
64 26 36
6343 4
62 59 34
6214 34

61 30433
60 45 32
5959 33
59 14 32
58 28 32

57 42132
56 56 31
56 10 3x
5524 30
54 37 3Ir

53 50+3:
5304 30
52 17 30
51 30 30
50 43 30

49 56+30

180
176
172
168
164
160
157
153
150
147

144
141
138
136
134

131
129
127
125
123

122
1z0
118
117
116

114
113
112
III
109

95

-] r d
76 0o+60
75 59 6o
75 54 6o
75 47 59
75 36 59

75 23+s8
75 07 57
74 49 55
74 28 54
7405 53

73 40+52
7313 s1
7> 44 50
72 14 48
7L 42 47

71 09+46
70 34 45
6959 44
6922 43
68 45 42

68 06+42
6727 41
66 47 40
66 07 39
65 26 38

64 44+38
6402 37
63 20 36
62 37 36
61 53 36

61 10+35
60 26 34
59 42 34
5857 34
58 12 34

57 27+34
56 42 33
55587 32
55 12 32
54 26 32

53 40432
52 54 32
5208 32
51 22 31
50 36 31

49 50431

180
176
173
169
165

162
158
IS5
152
149
146
143
141
138
136

133
131
129
127
126

124}

122
121

119
118

116
115

114
112
Iz

11O

109
108

107
106

105
103

102
101

10

S §%8

360
359
358
357
356

355
354
353
352
351

350

88E8% ¥1

&

¥ UTHAEE BRUEE UREE

In North
Latitudes

194

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

Tabulated Azimuth.

}See
p- 90.



25°%

DECLINATION SAME NAME AS LATITUDE

25°

fat.

36°

he ]

37

38°

o

39

H.A.

Ale,

Az

Ale.

Az,

Al

Az,

H.A.

45
46
47
48
9

50
5I
52
53

54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
7o
71
72
73
74
75
76
77

78
79

80
81
82
83
84
85
86
87
88
89

9o

o » d
50 08+25
49 19 25
48 30 25
47 40 26
46 51 25

46 o2+25
45 13 25
4424 25
43 35 25
42 46 25

4L 57+25
41 08 =5
40 19 25
39 30 26
38 41 26

37 52+26
37 03 26
36 15 26
35 26 20
3437 27

33 49126
33 00 27
32 12 27
31 23 27
3035 27

29 47+27
28 59 27
28 1t 28
2723 28
26 35 28

25 47129
24 59 29
2412 29
2324 29
22 37 29
21 50+29
21 03 29
20 16 30
19 29 30
8 42 31
17 56+130
17 09 31
6 23 31
I5 37 31
I4 §I 31

14 0§+32

50 05+27
49 17 26
4828 27
4740 26
46 51 27

40 03+26
45 14 27
44 26 26
43 37 27
42 49 26

42 00427
41 12 27
40 23 27
3935 27
38 47 27

37 58427
37 10 27
36 22 27
35 34 27
3445 28

33 57+28
3309 28
32 22 28
3134 28
30 46 28

29 58+29
29 11 28
28 23 29
27 36 29
26 48 29
26 01+29
25 14 29
2427 30
2340 3°
22 53 30

22 0b+131
21 20 30
20 33 31
19 47 31
19 00 3z

18 14+32
728 32
16 43 32

1557 32
15 11 33

14 26133

(-] ’ d
50 01+28
49 13 29
48 26 28
47 38 28
46 50 28

46 02+28
45 14 28
44 26 28
43 38 28
42 50 28

42 03+28
41 15 28
40 277 28
3939 28
3851 29

38 o4+28
37 16 28
3628 29
3541 28
3453

34 06+28
3318 29
32 31 29
31 43 30
3056 30

30 0g+30
2922 30
28 35 30
27 48 30
2701 30

26 14+31
25 28 30
24 41 31
2355
2308 31
22 22+31
21 36 32
20 50 32
20 04 32
19 18 33

18 33+32
I7 47 33
17 02 33
517 13
1532 33

14 47+34

@

%4
4
93
92
92

0

o r d
49 56+30
4909 30
48 22 29
47 35 29
46 48 29

46 0o+30
45 13 29
44 26 29
43 39 29
42 51 30
42 04+29
4117 29
40 30 29

39 42 30

38 55 20

38 08+30
3721 30
36 34 30
35 47 30
3500 30
34 13+30
332b 30
3239 30
3152 31
3106 30

30 19+31
29 33 10
28 46 31
28 00 31
27 13 32
26 27432
25 41 32
24 55 32
2409 32
23 23 32
22 38+32
2I 52 33
21 07 32
20 2I 33
19 36 33

18 51+133
1806 34
7 21 34
16 37 34
I552 34

15 08+134

95
95
94
93
93

92
91
91
90
90

80
88

88
87
87
86
85
85
84
84
83
83
82
B2
81

81
8o

79
79
=8

70

-] » d
49 50+31
4903 31
48 17 31
4731 30
46 44 31

45 58+30
45 II 31
44 24
4338 30
42 51 31

42 05+30
4118 11
40 32 30
3945 20
3858 a1
38 12+30
3725 11
3639 11
3552 31
3506 N

34 20431
3333
32 47 31
3201 31
315

30 29+31
29 43 3t
28 57 32
28 11 32

2725 32

26 40+32
25 54 32
2509 32
2423 33
2338 33

22 53+33
2208 33
21 23 13
2038 34
953 4

19 og9+34
1824 33
I7 40 35
16 56 35
6 12 35

15 28+36

97
ob
95
95
94

93
92
92
91
91

90
89

89
88

87

87
86

86
85
84

84
83
83
82
82

81
81
8o
79
79

78
78
77
77
76
76
75
74
74
73

73
72
72
71
7

i)

318
314
313
312
31I

310

g
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270

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

Latitudes

(427 /2 /15008)

195

(ASTRONOMICAL NAVIGATION, YOL. H)

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

to.



DECLINATION SAME NAME AS LATITUDE

36°

o

37

38°

g

R

Alt.

8 §8£988 28888,

3 IZRLI.

$ 3I8BES.

23 $8&8&%.

15 08+134
1424 34
I3 40 35
1256 15
12 32 36

1% 20436
10 46 136
10 03+36

£33 £88883.

o + d
15 28436
14 45 35
14 01 36
13 18 36
12 35 36

II §3+37
1109 37
I0 27+37

TEDEAHEY:

263
262
261

g

250

DECLINATION CONTRARY nNaME TO

LATITUDE

far.

-]

35

36°

-]

37

380

(-}

39

H.A.

Al

Az

Alt,

Ale.

Ah.

45
pre
47
48
9

50
51
52
53
54

55
56
57
58
59

60

o ’ d
16 28—48
15 85 48
18 21 47
14 47 46
14 I3 46

13 38—46
1303 45
12 27 44
IXI 51 44
1I IS 44

10 38-43
I0 0I—43

13§
137
137
136
135

134
134
133
132
132

131
130

138
138
137
136
135

I35
134
133
132
132

-] ’ d
14 58—48
1426 48
13 54 48
I3 21 47
12 48 -47

12 14—46
I1 40 406
II 06 46
10 31—45

“an
e

138
138
137
136
135

135
134
133
133

L] [ d
14 13—48
I3 42 48
13 10 48
12 38 48
12 05 47

II 32—47
I0 59 47
10 2546

.ae

13%
138
137
136
136

135
134
133

o L d
13 2950
1288 49
12 26 48
II 55 48
1123 48

10 §0—47
10 17-47

137

135
134

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

Latitudes

196

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

See
P- 90.



25‘&_-& DECLINATION CONTRARY NAME TO LATITUDE

25°

T.

=]

35

36°

Q

37

38°

(]

39

lLaT.

=
N

Alt.

Az,

Alt. ”

Az.

Al

Al

Alg,

Az

H.A.

O U N Qe

- )
] UL W N O

19

-] ’ d
30 01—60
3001 6o
30 00 6o
29 57 59
29 54 6o

29 50—6o
29 45 59
29 40 6o
29 33 bo
29 25 59

29 17-59
29 o8 59
28 57 58
28 46 s8
28 35 59

28 22—58
28 o8 58
27 54 58
27 39 57
27 23 57

27 ob—57
26 49 57
26 31 57
26 12 56
25 52 56

28 31-55
25 10 5§
2448 54
24 26 55
2403 54

23 3954
23 I4 53
22 49 53
22 23 53
21 50 52

21 2952
ZI 02 52
20 33 51
20 04 50
19 35 50

19 0550
18 35 50
1804 49
I7 32 49
17 00 48

16 28—48

180
179
178
177
176

178
174
173
172
171

170
169
168
167
166

165
164
163
162
161

160
159
158
157
156

155
154
‘153
152
151

150
149
149
148
147

146
145
144
144
143

142
141
140
140
139

118

-] ’ d
29 0159
29 o1 6o
29 00 6o
28 58 6o
2854 59

28 5160
28 46 6o
28 40 6o
28 34 6o
28 26 s9

28 18-s9
2800 59
27 59 59
27 48 s9
27 37 59

27 2458
27 11 s8
26 57 58
26 42 57
26 27 58

26 10—57
25 53 57
25 35 56
25 17 57
24 57 56

24 3755
24 16 55
23 55 55
2333 55
23 I0 54

22 4653
2222 53
21 58 54
21 32 53
21 06 52

20 4053
20 12 51
1945 52
19 16 51
18 47 so
18 18-50
17 48 50
I717 49
16 46 49
16 15 49

15 4348

180
179
178
177
176

175
174
173
172
171

170
169
168
167
166

165
164
163
162
161

160
159
158
157
156

155
154
153
152
151

151
150
149
148
147

146
145
145
144
143

142
141
141
140
139

138

o + a
28 0260
28 01 6o
28 00 6o
2758 6o

27 55 6o

27 51-60
27 46 6o
27 41 6o
2734 9
2727 59

27 1959
2710 59
27 00 50
26 50 59
26 38 58

26 2658
26 13 58
26 00 58
25 45 57
25 30 57

25 14-57
24 57 57
24 40 57
24 21 56
24 02 56

23 43-56
3322 55
2301 55
22 40 55
22 17 54

21 5454
21 31 54
21 ob 53
2041 53
20 16 53

19 §50-53
9 23 52
18 56 52
18 28 =51
17 59 so
I7 3I—5I
17 01 50
16 31 50
16 01 50
1530 49

14 5848

18;
79
178
177
176

175
174
173
172
171

170
169
168
167
166

163
164
163
162
161

160
159
158
157
156

155
154
153
153
152
151
150
149
148
147

146
146
145
144
143

142
142
141
140
139

138

L] ’ d
27 02—6o
2701 6o
27 00 bo
26 58 6o
26 55 6o

26 g1—60
26 47 6o
26 41 50
26 35 6o
26 28 6o

26 20—59
26 11 59
2602 59
25 51 58
25 40 s8

25 28—-58
25 16 s8
25 02 58
24 48 58
24 33 57

24 1858
24 01 57
23 44 57
23 26 56
23 o8 57

22 4856
22 28 55
22 o8 56
21 46 55
21 24 54

2% 02—54
20 39 54
20 15 54
19 50 53
9 25 53
19 00—53
18 33 52
18 07 52
1739 st
7 II 51
16 43-51
16 14 50
15 45 50
15 I§ 50
14 44 49

14 12—48

180
179
178
177
176

175
174
173
172
171

170
169
168
167
166
165
164
163
162
161

160

159

158
157
156

155
155
154
153
152

151
150
149
148
148

147
146
145
144
143

143
142
141
140
139

139

o . 4
26 0260
2601 6o
26 00 6o
25 58 6o
25 55 6o

25 5I-59
25 47 6o
25 42 6o
25 36 6o
25 29 6o

25 21I-59
25 12 59
2503 59
24 53 59
24 42 58

24 3159
24 18 58
24 05 58
23 51 58
23 37 58

23 21-57
23 05 57
2z 48 57
23 31 §7
22 13 57

2I §54-56
21 34 56
21 14 55
20 53 55
20 32 55

20 0954
19 47 54
1923 54
18 59 53
18 35 53

18 10-53
17 44 53
17 18 53
16’51 52
16 23 51
1§ 56—52
I5 27 51
x4 58 50
1429 50
I3 59 50

13 29—s50

180
179
178
177
176

175
174
173
172
171

170
169
168
167
166

165
164
163
162
161

160
159
158
157
157
156
155
154
153
152

151
150
149
149
148

147
1456
145
144
144

143
142
141
140
140

139

360
359
358
357
356

355
354
353
352
351

350
349
348
347
346

345
4
343
342
341

325
324
323
322
321

320
319
318
nz7
316

315

In South

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

See

Latitudes | For argument H.A. on the right, True Azimuth = 180® — Tabulated Azimuth. ' p. 91.
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26°

DECLINATION SAME NAME AS LATITUDE

far.

36°

o

37

38°

(-]

39

H.A.

Al

Alt.

Al

L O W NHO

[l B~
WO

N N NNNNN o
&qsw. BN MG O O SN

B

W W W W W
M N = Q

W Www
O o] v

o ok

45

79 38+52
79 1I 50
78 41 47
78 08 46

77 33+44
76 57 42
76 19 40
75 39 39
74 59 37

74 T7+36
7334 35
72 5% 34
7207 33
71 22 32

70 37+31
69 51 31
by o5 30
68 19 29
6732 28

66 45+28
65 57 28
65 10 27
64 22 26
63 34 26

62 46426
61 57 26
61 09 25
60 20 26
59 32 25

58 43+25
57 54 25
5705 25
56 16 25
55 27 25

54 38+25
53 49 25
53 00 24
52 IT 24
51 22 24

50 33+24

149
144
140
137
134
131
128
125
123

121
119
117
115
114

I12
111
109
108
107

106
105
104
103
JO2

101
100

S &8 8

g6
96
95
94

o4
93
92
9z
91

90

79 58 6o
79 51 6o
79 41 58
79 26 57

79 08+55
78 46 53
78 21 52
77 53 50
7723 48

76 51+46
76 17 44
75 41 43
75 03 42
74 25 40

73 45+39
73 04 38
7z 22 37
71 40 35
70 57 34

70 13+34
69 29 32
68 44 32
67 59 31
6713 11
66 277430
65 41 29
64 54 29
64 07 29
63 20 29
62 33+28
61 46 28
60 58 28
60 11 27
59 23 27

58 35+27
57 47 26
56 59 26
56 11 26
55 22 26

54 34+26
53 46 25
52 57 26
52 09 25
5I 20 26

50 32+25

180
175
170
165
16bo

155
151
147
143
140

137
134
131
128
126

124
122
120
118
116

115
113
112
IIX
109
108
107
106
105
104
103
102
101
100

99

99
98
97
06
96

95
94
94
93
92

92

o +» d
79 oo+bo
78 58 6o
78 52 6o
78 43 58
78 29 <8
=8 13+56
7753 54
77 30 53
7704 52
76 36 50

76 06+49
75 34 47
75 00 46
7425 44
7348 43

73 10+42
72 31 40
7L 51 39
71 11 37
70 29 37

69 47+36
69 04 35
68 20 35

67 37 33
6652 13

66 07+33
65 22 32
6437 31
6351 31
63 05 30

62 19+30
61 32 30
60 46 29
59 59 29
50 I2 29

58 25+29
57 38 28
56 51 28
56 03 28
55 16 27

54 28428
53 40 28
52 53 27
5205 27
5117 27

50 29428

157
153
150
146
143

139
137
134
131
129

127
124
122
I21

119

117
116
114
113
112

110
109
108
107
106

105
104
103
102

-

o o+ d
78 00+60
7 58 6o
7753 6o
77 44 59
7732 58

77 Y757
76 59 55
76 38 54
76 14 53
75 48 51

75 20+ 50
74 50 48
74 18 47
73 45 45
73 10 44

72 34+43
71 56 42
71 18 41
70 39 40
69 59 39

69 18+38
68 37 37
67 55 36
6712 36
66 29 35

65 46+34
6502 13
64 17 34
63 33 32
62 48 32

62 03+32
61 17 32
60 32 31
59 46 31
59 00 30

§7 27 30
56 41 29
55 54 3¢
55 08 29

54 21+29
5334 29
52 47 29
52 00 29
51 13 28

s 2283 58888

| 50 26+28

58 14+30.

18¢
176
171
167
163

159
155
152
148
145

142
139
136
134
131
129
127
125
123
121

120
118
116
115
114

I12
111
110
100
108

107
106
105
104
103
102
101
100

99
98
o8
97
ob

96
95

o4

s » &
77 00+60
76 59 59
76 54 59
76 46 59
76 35 58

76 21+57
76 04 56
75 44 55
75 22 54
74 58 53

74 32+51
74 04 50
73 34 48
7302 48
72 29 46

71 §5+45
7119 44
70 43 43
70 05 42
69 27 41

68 48+40
68 o8 39
67 27 38
66 46 37
66 04 37

65 22+36
64 39 36
63 56 35
6313 34
62 29 34

61 45+33
61 00 34
60 16 13
50 31 32
58 46 32
58 o1+31
§7 I5 32
56 29 32
55 44 31
54 58 31

54 I2+31
5326 30
52 40 30
§I 53 3I
5107 30

50 2I+30

180
176
172
168
164
161
157
154
150
147

144
141
139
136
134
131
129
127
125
124

122
120
119
117
116

114
113
112
IIT
109
108
107
106
10§
104

103
102
102
101
100

99
98
o8
97
96

o5

359
358
357
356

355
354
353
352
351

350

347

345
343
341

339
338
337
336

335

333
332
331

330
329
328
327
326

325
324
323
322
321

320
319
318
317
316

315 |

In North
Latitudes

198

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

See
ps 90.



26° %

DECLINATION SAME NAME AS LATITUDE

26°

ILAT. 35°

36°

o

37

o

38

H.A.} Al

Alt,

Az.:

Alt.

Az.

Ale.

Az

L] o r d
45 |50 33+24
40140 44 24
47|48 55 24
48|48 06 24
49|47 16 25

50| 40 27+25
51|45 38 25
52|44 49 25
53|44 00 25
5443 11 25

55 42 22+25
56141 33 25
57|40 44 25
58[39 56 z5
5939907 25

60|38 1B+25
613729 26
62§36 41 =25
6313552 26
35 04 26

34 15426
33 27 =26
32 39 26
31 50 27
3102 27

30 14427
29 26 28
28 39 27
27 51 27
2703 28
26 16+28
25 28 28
24 41 28
23 53 29
23 06 29
22 19+30
21 32 30
20 46 29
19 59 3o
I9 13 30
18 26+31
17 40 31
16 54 31
16 08 31
15 22 32

14 37+32

by

‘65

8 ZEIRL FPETXF JHYFN FAIIY L2288

79
79
78

=8
77
77
76
76

75
75
74
74
74

73
73
72
72
71
71
7o
i
69
69
68

e . d
50 32425
49 43 26
48 55 25
48 06 26
4718 25

46 29+26
45 41 25
44 52 26
44 04 26
43 15 206
42 27+26
41 39 26
40 50 26
4002 26
39 14 26

38 25+27
37 37 27
36 49 27
36 01 27
35 13 27

34 25+27
3337 =28
32 50 27
3202 28
3I 14 28

30 27+28
29 39 28
28 52 28
28 o5 28
27 17 29
26 jo0+29
25 43 30
24 57 29
24 10 29
23 23 30
22 37+30
21 50 31
2ro4 31
zo 18 31
9 32 31
18 46+31
18 00 32
17 I8 3t
16 29 32
15 44 32

I4 50+33

g2
g1
90
[#]e]
8o

&g
88
88
87
87

86
85
85
84
84

83
83
82
82
81

81
8o
8o
79
79

78
78
77
77
76

76
75
75
74
74

73
73
72
rri
71
2
il
il
69
69

68

o » d
50 29+28
49 42 27
48 54 27
48 ob z7
47 18 27

46 30+27
45 42 27
44 54 27
44 06 27
43 18 28

42 31+27
41 43 27
40 55 27
40 07 28
39 20 27
38 32+28
3744 28
3657 28
36 og 28
3522 28

M 34129
3347 29
3300 28
32 13 28
31 26 238

30 39+29
29 52 29
29 05 29
28 18 30
27 31 30

26 45+30
25 58 30
25 12 30
24 26 30
23 39 31

22 534-32
22 08 31
2I 22 2t
20 36 12
19 51 32
1§ 05+33
18 20 33
1735 33
16 50 33
1605 34

I8 21+33

93
92
92

6g

o r d
50 26+28
49 39 28
48 51 29
48 04 29
47 17 28

46 30428
45 42 29
44 55 29
44 08 28
4321 28

42 33+29
4T 46
40 59
40 12 29
3925 29
38 38420
3751 29
3704 29
36 17 20
3530 29

34 43+29
33 56 30
3309 30
32 23 30
31 36 30

30 50+30
Jool 31
29 17 30
28 31 30
27 45 30

26 59+31
26 13 31
25 27 31
24 41 32
23 55 32

23 10+32
22 25 32
21 39 33
20 54 33
2009 33

19 24+33
18 40 33
I755 M4
I7 II 33
1626 14

15 42+35

29

20

°

o4
93
93
92
91

79
78
78
77

77
76
76
75
75

74
74
73
73
72

72
7i
ra
70
70

69

§0 21+30
49 34 30
48 48 30
48 01 30
47 15 30

46 28+30
45 42 29
44 55 30
44 08 30
43 22 30

42 35+30 -

41 49 29
41 02 30
40 15 30
3925 30

38 42+31
3756 30
37 10 30
3623 31
35 37 30

34 51+30
3404 31
33 18 31
3232 31
3146 31
31 00131
Jo 14 32
2929 31
28 43 32
27 57 32

27 12+32
26 26 33
25 41 33
24 56 33
2411 33

23 26+33
22 41 33
21 56 34
21 12 33
20 27 34

19 43+34
18 59 34
1815 34
I7 31 35
16 47 35

16 04+35

95

69

311

310
309
308
307

305
3o3

3oz

282

279
278
277
276

275
274
273
272
271

z7o

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

Latitudes

199

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

See
p- 91.



26°

DECLINATION SAME NAME AS LATITUDE

26°

=]

o

35

36°

[+

37

38°

o

39

5

HL.A.

Alt.

Az,

Alt.

Az,

Alt.

Ale.

Az,

Ale.

R
=
b

g 89388 R8BaE.,

X

1-] r d
E4 37+32
13 51 33
1300 33
12 21 33

11 36 33

10 §2+33
I0 07+34

<

68
68
67
67
66

66
65

a ’ d
14 59+33
1414 33
1329 33

12 45 33
12 00 34

11 16+34
10 32+35

3

68
68
67
67
66

66
65

£-3 ’ d
15 21+33
14 36 34
1352 34
1308 34
1224 35

11 41+34

10 57 35
10 I4+35

o+ d
15 42+35
14 58 35
1415 34
I3 31 35
12 48 15
IZ 05+35
11 22 36
10 39+36

L]

69

. o+, d
16 04735
15 20 36
1437 36
13 54 36
13 11 36

12 209+16

1I 46 37

II 04 37
10 22437

2283 22888,
§ERIRE BEEYY.

26°

DECLINATION CONTRARY NAME TO LATITUDE

260

=

o

35

36°

=]

37

38°

lI-I.A.

Alt.

Az,

Al

Alr,

Az,

Ale.

45
46
47
48
49

50
5K
52
53
54

55

Q r d
15 40—48
1507 47
14 34 47
140X 47
1327 46
12 52—45
I2 I8 46
II 43 45
II 07 44
10 JI—44

139
138
137
137
136

L35
134
134
133
132

. . d
14 55-48
1423 48
13 50 47
13 17 47
12 44 47

12 10—45

I1 36 46
11 OI 45
10 2645

139
138
137
137
136

135
I35
134
13

o +, d
14 10—49
1338 48
13 06 48
1z 34 48
12 01 47

11 28—47
10 54 46
10 20— 46

vt

139
138
138
137
196

I35
135
134

o r d
13 25—49
12 54 49
12 22 48
11 50 48
11 18 47

10 4547
10 12-46

139
138
138
137
136
136
135

139
139
138
137
136

136

B EREE

In North
Latitudes

200

For argument H.A. on the left, True Azimuth = j60° — Tabulated Amuth.} See
For argument H.A. on the right, True Azimuth = Tabulated Azimuth, P 90-



26° £ pecLmarion CONTRARY NAME TO LATITUDE

260

T,

-]

35

36°

Q

37

38°

A

39

lar.

m
b

Alt.

Az,

Ale.

Alt,

Ale,

Alt,

Az

H.A

L - N -

8§ 8H355 FOENE3

21

e . d
29 0159
29 01 6o
29 00 So
28 58 6o
2B 54 59

28 50-59
28 46 6o
28 40 6o
2833 59
28 26 59

28 18—59
2809 59
2759 59
27 48 59
27 36 58

27 2458
27 10 S8
26 56 57
26 42 58
26 26 57

26 0957
25 52 56
25 34 56
28 16 56
24 56 s6

24 3655
2415 55
2354 55
23 31 54
2309 55

22 4554
22 21 54
21 56 53
21 30 52
21 04 5=
20 37-51
20 10 5I
19 42 51
19 14 51
18 45 so
18 15~-50
I745 49
I7 15 49
16 43 o8
16 12 48

Iﬁ RADEE 8948R RULRE RS B

In South
Latitudes

180
179
178
177
176

175
174
173
172
171

170
169
168
167
166

165
164
63
162
161

160
159
158
187
156

155
154
154
153
152

151
150
149
148
147

147
146
145
144
143

143
142
141
140
139

|15 40—48 130

-] ’ d
28 02-60
28 01 6o
28 00 6o
2758 6o
27 55 6o
27 s1—60
27 46 6o
27 40 59

27 34 59
27 27 6o

27 19-59
27 10 59
27 00 59
26 49 58
26 38 58

26 26—s8
26 13 58
25 59 S8
25 45 S8
25 29 s7

25 1357
24 56 57
24 39 57
24 20 56
24 0x 56

23 4256
23 21 55
23 00 55
2238 s4
22 16 55

21 §3-54
21 29 54
2104 53
20 39 53
20 14 53

19 4752
19 21 52
18 §3 sI
18 25 51
1787 st
177 28-51
16 58 so
16 28 49
I5 87 49
15 26 48

4 5548

180
179
178
177
176

175
174
173
172
171

190
169
168
167
166

16s
164
163
162
b1

160
159
158
157
156

156
155
154
153
152

151
150
149
148
148

147
146
145
144
144

143
142
141
140
140

130

-] ] d
27 oz2—6o
2701 bo
27 00 6o
26 58 6o
26 55 6o

26 51-60
26 46 59
26 41 6o
26 35 6o
26 28 6o

26 20-6o
26 11 59
26 o1 58
25 5I 59
25 40 59
25 2858
2515 s8
2502 58
2448 58
24 33 58

24 17-57
24 00 57
23 43 57
23 25 56
23 06 56

22 47-56
2227 55
22 06 s5
21 45 55
21 23 55

21 00— 54
20 37 54
20 13 sS4
1948 53
19 23 53
18 §7-52
18 31 52
18 04 52
1737 52
1709 51
16 4051
16 11 50
I5 4% 49
I8 IT 45
1441 49

14 10—-49

180
179
178
177
176

175
174
173
172
71

170
169
168
167
166

165
164
163
162
161

160
159
158
158
157

156
155
154
153
152

151
150
150

149
148
147
146
145

145
144

143
142
141
143
140

201

-] * d
26 02—60
26 01 6o
26 oo 6o
25 58 6o
25 55 6o

25 51-59
25 47 6o
25 42 6o
25 35 59
25 28 59

25 21—60
25 12 59
2503 59
24 53 59
24 42 59

24 3058
24 18 59
24 04 5B
23 50 57
23 36 8
23 20-57
23 04 57
22 47 57

22 30 57
22 II 56

21 52—56
21 313 56
2I IZ2 55
20 85I 55
20 30 55

20 08—55
19 45 54
19 21 54
1B 57 53
18 33 53

18 0753
17 41 52
7 1§ s
16 48 s2
1620 51

15 52—51
1524 St
1455 51
14 25 50
I355 49

139

13 25—49

180
179
178
77
176

175
174
173
172
171

170
169
168
167
166

165
164
163
162
161

160
160
159
158
157

156
155
154
153
152

151
151
150
149
148
147
146
146
14§
144

143
142
142
141
140

t:_;g

o . d
25 02—6o
25 01 Go
25 00 Go
2458 6o
24 55 6o

24 52-6o
24 47 59
24 42 6o
2436 59
24 29 59
24 22-6o
2413 59
24 04 59
2354 59
23 44 59

23 32-58
23 20 58
23 07 5B
22 53 58
22 39 53
22 2458
22 08 57
21 51 56
21 34 56
21 16 56

20 58-56
20 38 55
20 I9 56
19 58 s5
19 37 55

I9 1§55
18 53 s5
1B 29 54
1806 54
17 42 54
17 1753
'16 5I 52
16 25 52

15 59 52
1§ 32 52

I5 04—sI
14 36 51
14 08 51
13 39 50
13 09 50

12 39-49

18
1’79
178
177
176

178
174
173
172
71

170
169
168
167
166

165
164
163
162
162

161
160
159
158
157
156
155
154
153
152

152
151
150
149
148

147
146
146
145
144

143
142
142
141
140

For argument H.A. on the left, True Azimuth = 180° 4 Tabulated Azimuth,
For argument H.A. on the right, True Azimuth = 180° — Tabulated Azimuth.  p. g1.

319
318
ar7
316

130

315
See



27°

DECLINATION SAME NAME AS LATITUDE

275

o

36°

O

37

38°

EAT.

=
>

Alt.

Al

H.A,

O W NN Qo

45

79 28+46
78 54 43

78 17+42
7739 40
76 59 38
76 18 37
7536 35

74 53+34
7409 33
7325 31
72 40 30
71 54 30

71 08429
70 22 28
69 35 27
68 48 26
68 oo 27

67 13425
66 25 25
65 37 25
64 48 25
64 00 25

63 12+24
62 23 24
61 34 24
60 46 23
59 57 23

59 08+23
58 19 23
57 30 23
56 41 23
55 52 23

55 03+23
54 14 23
5324 23
5235 =
ST 46 23

50 57423

137
134

130
127
125
122
120

118
116
114
113
III

110
108
107
106
105

104
103
102
101
100

79 30+53
79 13 50
78 43 48
78 11 46

77 37+44
7701 43
7624 4
7545 39
75 o5 38

74 24:+36
7342 35
7259 34
7215 34
7131 33

70 47+31
70 01 31
69 16 30
68 30 =29
67 44 29
66 57+29
66 10 28
65 23 28
64 36 27
63 49 26

63 o1+27
62 14 26
61 26 26
60 38 25
59 50 25

59 02+25
58 13 25
5725 25
56 37 25

(55 48 25

55 Do+25
84 IT 25
5323 25
52 34 25
51 46 25

50 57+25

149
145
141
137
134
131
128
126
123

121
119
117
115
114

112
111
IIO
108
107

106
105
104
103
102

101
100
99
o8
o8

97
96
95
95
94

93
93
02
o1
g1

9o

o » &
80 oo+60
=9 58 6o
79 52 59
79 41 58
79 27 57

79 09+55
78 47 54
78 23 sz
77 56 so
77 26 40

76 55+46
76 21 45
75 46 43
75 09 42
74 31 40

73 52+39
73 11 38
72 30 37
7T 48 36
7106 35

70 23+34
69 39 33
68 55 32
68 10 32
6725 31
66 40+130
65 54 30
65 08 30
64 22 29
63 35 29

62 40+28
6202 28

61 15 28
60 28 28
59 41 27
58 54427
58 ob 27
57 19 26
56 31 27
55 43 27
54 56+26
54 o8 26
53 20 26
52 32 26
5T 44 27
50 57426

180
175
170
165
160

156
151
147
144
140

137
134
131
129
126

124
122
120
118
116

115
113
112
111
109

108
107

105
104

103
102
10I
100

o9

99
o8
97
g6
g6

95
94
93
93
02

92

e . &
79 00+60

28 58 6o
78 53 59
78 43 59
78 30 57

78 14156
77 54 55
7732 53
77 97 51
76 30 so

76 10+48
75 38 47
75 05 45
7430 44
7354 43

73 17+41
7238 41
7159 39
71 19 38
70 38 37

69 56+36
69 14 35
68 31 35
6748 34
6704 33

66 20+13
65 35 13
64 51 31
64 05 32
63 z0 11
62 35+30
61 49 30
6103 29
60 17 29
59 30 29

58 44+29
57 57 29
57 10 29
56 24 28
5537 28
54 50428
54 03 28
53 16 28
52 29 27
51 41 28

50 54428

180
175
171
166
162

158
154
150
146
143

140
137
134
I31
129

127
125
123
121

119

117
116
114
113
112

110
109
108
107
100

105
104
103
102
101

100

99
99
98
97

96
95
95
o4
93

93

8 oo+6o
77 58 6o
7753 6o
7745 58
7733 58

77 18+57
77 00 56
76 39 55
76 16 53
75 51 51

75 23+50
74 54 48
74 22 48
73 50 46
73 15 45

72 40+43
7203 43
71 26 41
70 47 40
7008 39

69 28+38
68 47 37
68 o5 37
67 23 36
66 4% 35

65 58+35
65 15 34
64 31 34
63 47 33
63 03 32

62 18+33
61 34 31
60 49 31
60 03 31
59 18 31

58 3a3+31
57 47 30
57 01 30
56 15 10
55 29 30

54 43+29
53 56 30
5310 29
5224 29
SI 37 29

50 51429

180
176
171
167
163

159
156
152
149
145

142
139
137
134
132

129
127
125
123
121

120
118
117
11§
114

112
111
110
109
108
107
106
105
104
103
102
101
100

99
98
98
97
96
95
95

94

345

337

a3s
333

Kx 2l

319
318
317
316

315

In North
Latitudes

202

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

See
p. 9O,



27°

&

ey

DECLINATION SAME NAME AS LATITUDE

27°

fuar.

36°

o

37

38°

(]

39

LaT,

H.A.I Alt.

Ale.

Az f Alt.

Alr,

. [H.A.

45
46
47
48
49

50
51
52
53

54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
ra
72
73
74
75
26
77
=78
79
8o

81
82
83
84
85
86
87
88
89

90

50 §57+23
50 08 23
49 19 23
48 30 23
47 41 23

46 52+23

46 03
45 14
4425 23
43 36 24

42 47+24
41 58 24
4109 25
40 21 24
3932 24

38 43+as
3755 35
37006 a5
36 18 25
3530 25

34 41+26
3353 26
33 05 26
32 17 26
3xr29 =26
30 41+27
29 54 16
29 ob 27
2B 18 28
27 31 27

26 44+27
25 56 28
25 o 28
24 22 29
23 35 29
22 49+28
22 02 29
21 I5 30
20 2¢g 30
1043 30
18 57+30
18 11 30
I725 31
16 39 31
1554 31

15 0g9+31

23
23

67

50 §57+25
50 09 25
49 20 25
48 32 25
47 43 25

4b 55+25
46 06 25
45 18 25
44 30 25
43 41 25

42 53+25
42 05 25
41 16 26
40 28 26
39 40 26
38 52+26
3804 26
37 16 26
36 28 26
35 40 27

34 §2+27
34 05 27
3317 27
32 30 27
31 42 27

30 55+27
3o o7 28
29 zo 28
28 33 =8
27 46 29

26 59+29
26 13 28
25 26 29
24 39 30
23 53 3°
23 07+30
22 2T 30
21 35 30
20 49 130
20 03 31

19 I7+31
I8 32 31
17 46 32
701 32
16 16 132

15 32+32

68

o o+ d
50 57+26
50 09 26
49 21 26
48 33 26
4745 26

46 57+26
46 09 26
45 21 27
4433 =27
43 46 26
42 58+26
42 10 27
41 22 27
40 35 27
3947 27

39 oo+2z7
38 12 27
3725 27
36 37 28
35 50 28

35 o3+z7
34 16 27
3328 29
3241 29
31 54 29
31 08+28.
30 21 2¢
29 34 29
28 48 29
28 o1 29

27 15+29
26 28 30
25 42 30
24 56 ar1
24 10 31

23 25+30
22 39 31
2I 53
2108 131
20 23 3t

19 38+131
853 32
808 =
1723 13
16 39 13

15 54+33

Bl

92
91
90
90
89

88
88
B7
87
86

86
85
85
84
84

B3
82
82
81
81

8o
8o
79
79
78

48
77
77
76
76

75
75
74
74
73

73
72
72
7t
71

7o
70
69
69
68

68

o .+ d
50 54+28
50 07 28
49 z0 27
48 33 27
47 45 28

46 58+28
46 11 27
45 24 27
4436 28
4349 28

43 oz+a8
42 15 28
41 28 28
40 41 28
3954 28

39 o7+28
38 20 28
37233 28
36 46 28
3559 29

35 12429
34 26 29
3339 29
32 53 29
32 06 30

31 20430
3034 29
29 47 30
29 0I 31
28 15 31

27 30+30
26 44 31
25 58 31
25 13 31!
2427 32

23 42+32
22 §7 32
22 I2 32
21 27 32
20 42 33

19 57+33
19 13 33

1829 33

I7 44 34
I7 00 34

16 17434

68

o 4 d
50 51+29
50 04 29
49 18 29
48 31 29
47 45 28

46 sB+29
46 11 29
4525 29
4438 29
4352 29

43 05+29
42 18 30
41 32 z9
40 45 30
3959 29

39 13+29
3826 30
3740 29
3654 29
3607 30

35 21430
3435 3°
3349 30
3303 3r
3217 31

3L 3T1+31
30 46 31
3000 31
29 15 31
28 29 32
27 44+31
26 89 31
206 14 31
25 29 32
24 44 212

23 59432 -

23 14 33
22 30 33
21 45 34
21 OI 34

20 17+134
19 33 34

18 49 34
18 0b 34

17 22 35
1€ 39+35

74
73
73
72
72

71
71
70
69
69

68

315
314
313
312
311

310
309

3 848

€88

¥ SR3EE 88888

278
277
276

275
274
273
272
271

270

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

Latitudes

203

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

See
P- 91.



DECLINATION SAME NAME AS LATITUDE

27°

m.| 35° 36° 37° 38" 30° AT,
H.A.I A, Az| Ak, - Az| Ak, Az| Al Az | Ak Az|HA
L3 o ’ d o o ’ d -3 -] r d o a ’ d a o r J a -]
go{150g9+31 67|1532+32 68|15 54+33 68[16 17+34 68|16 390+35 68]270
911424 31 67|1447 33 67{1510 34 67|1533 34 68|1556 35 681269
92|1330 33 66|1402 33 67|1426 34 67|1449 35 67|1513 35 67]|268
03|1254 33 66(1318 33 66(1342 34 66 1406 35 67|1430 36 67|267
04f1200 33 65|1234 34 66{1250 34 66|1323 35 6066|1347 36 66]266
05] 11 25+33 65|11 50+34 65|12 15+35 65|12 40+36 O65]13 05+36 66265
96|10 41+33 64{1107 34 O65|3¥x32 35 65|1r58 35 651223 3665|264
97 10 23+35 641049 35 64)1T 15 36 64[IX 41 36 O65]263
g8 1006+36 64|10 33+36 64|1050 37 64]26a
99 10 18+37 63261
100 260

27°

pECLINATION CONTRARY NAME TO LATITUDE

27°

har|  35° 36° 37° 38° 39° ]u -
H.A.| Ale, Az | Al Az | Alt Az | Al Az, | Al Az [H.A.
L] ° ’ d o -1 r d aQ (-] ’ d L] a - d o o r d L] £ ]
45|14 52-48 130|1407-49 13013 21-490 140] 12 36—50 140(II 50-50 I40|3I5
46]1420 48 130{1335 48 1309|1250 48 139|1205 49 139 |1 20 49 139|314
47|13 47 47 138{1303 48 138|12 18 47 138 1134 43 138|170 49 48 138|313
481314 46 137|312 30 47 137|146 47 137|110 47 138 [ 10 18-48 1381312
49|12 41 47 136| 1157 46 137|1X 14 47 137|1031-483 137 311
50|12 07-46 136] 11 24—46 136] X0 41-47 136 . .- 3Io
si|1132 45 135|1050 46 135|1008—46 135 3009
52|10 58 45 134|710 X6—45 134 - 308
53|10 23-45 134 - 307
55 308

In North [ For argument H.A. on the left, True Azimuth = 366° — Tabulsted Azmmt.h} See
Latitudes \ For argument H.A. on the right, Trruc Azimuth == Tabulsted Azimuth. P- 90.
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27° & pECLINATION CONTRARY NAME TO LATITUDE

27°

o]

[+

35

36°

(+]

37

39°

LAT.

o
P

..

Alt.

L3

Al

Alt.

Az.

H.A.

O I hatW N E O

[ |
)

-]
O g hn

EERER

53 B &

1]
o

RN

2ed i

Ak

45

28 02— 60
28 o1 6o
28 00 6o
27 58 6o
27 55 6o

27 51—6o
27 46 6o
27 40 59

27 34 59
27 27 6o

27 1960
27 10 59
27 00 59
26 49 58
26 38 s9

2b 26—59
26 12 53
25 59 s8
25 44 57
25 29 58

25 12-57
24 56 57
24 38 56
24 20 57
24 00 55

23 4156
23 20 55
22 59 55
22 37 54
22 14 54

21 5I—54
21 27 53
2103 53
2038 53
20 12 52

10 4652
19 19 52
I8 51 51
18 23 sI
I'7 55 51
17 2559
16 56 s0
16 26 50

15 55 49
15 24 49

14 52—43

18o
179
178
177
176

175
174
73
172
171

170
169
168
167
166

165
164
163
162
161

160
159
158
158
157
156
155
154

153
152
151
150
150
149
148

147
146
145
145
144
143
142
142
141
140

139

o « @
27 o2—6o
2701 6o
27 00 6o
26 58 6o
26 55 6o

26 51—60
26 46 59
26 41 6o
26 35 6o
26 27 59

26 20—60
26 11 590
26 o1 59
25 5T 59
25 40 59
25 28-59
25 15 53
25 or s3
24 47 58
24 32 57

24 16—57
23 59 56
23 42 56
23 24 56
23 05 56

22 4656
22 26 55
22 0§ 55
21 44 55
21 21 54

20 59-54
20 35 53
20 IT 53
19 46 52
I9 2T 52

18 55-52
18 29 52
1802 52
7 34 51
ryob 51

16 3750
16 08 50

15 39 50
1508 49
14 38 49

14 07-49

180
179
178
177
176

175
174
173
172
171

170
169
168
167
166

165
164
163
162
161

160
160
159
158
157
156
158
154
153
152

152
151
150
149
148

147
146
146
145
144

143
143
142
141
140

136

o ’ d
26 02—60
26 01 6o
26 00 6o
25 58 6o
25 55 6o

25 5I—59
25 47 6o
25 41 59
25 35 59
2528 59

25 2059
25 12 59
25 03 59
2452 58
24 41 58

24 30-59
24 17 s8
24 04 58
23 50 58
23 35 57
23 20—538
2303 57
22 46 56

22 29 s7
22 10 56

21 §1—56
21 32 56
21 11 55
20 50 55
20 28 54

20 ob—54
19 43 54
19 19 53
18 55 53
18 30 s3

18 0551
17 39 52
7 12 51
16 45 51
16 18 51

15 49— 50
15 21 50
14 53 50
14 22 50
13 52 49

I3 21—40

1&;
179
178
177
176

175
174
173
172
171

170
169
168
167
166

165
164
163
162
162

161
160
159
158
157
156
155
154
153
153

152
151
150
149
148

147
147
146
145
144

143
143
142
141
140

140

24 2159
24 13 59
2404 59
23 54 59
23 43 58

23 32-59
23 19 58
23 ob 58
22 53 58
22 3B s7

22 2357
22 07 57
21 50 56
21 33 56
21 15 56

20 56—55
20 37 s6
20 17 55
19 56 55
19 35 55

19 13—54
18 51 54
8 27 s3
18 04 54
I739 53

17 1452
16 49 53
16 23 52
15 56 51
15 20 SI
15 01-51
14 33 50
14 04 50
I335 49
13006 so

12 36-50

180
179
178
177
176

175
174
173
172
171

1570
169
168
167
166

165
164
164

163

162
161
160
159
158
157
156
155
154
154
153

152
151
150
149
148

148
147
146
145
144

144
143
142
141
141

140

-] r d
24 02-60
24 01 59
24 00 6o
2358 6o
23 55 59

23 52—60
23 48 6o
23 42 59
2337 60
23 30 6o

23 22-59
2314 s9
2305 59
22 55 58
22 45 59

22 3459
22 22 59
22 09 58
21 58 57
21 4I 57

21 26—57
21 II §7
20 55 57
20 38 57
20 20 56

20 02—50
19 43 56
19 23 55
19 03 55
18 42 55

18 2054
1758 54
17 35 53
I712 53
16 48 53

16 2453
15 59 53
1533 52
15 07 52
14 40 51

I4 I3-51
I3 45 50
I3 I7 50
I2 49 51
12 19 49

II 50—50

180
179
178
177
176

175
174
173
172
171

170
169
168
167
166

166
165
164
163
162

161
160
i59
158
157
156
155
I55
154
153

152
151
150
149
149
148
147
146
145
145

44
143
142
141
141

140

°

360
359
358
357

356 I

355
354
353
352
351

350

341

317
316

315

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

Latitudes

205

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

See
P OL.



28°

DECLINATION SAME NAME AS LATITUDE

28°

fear. 35°

i

36°

L

37

38°

o

39

lLaT

st
&

Alt,

Az.|

Al

Al

Az,

HLA.

79 37H42

78 59+38
78 19 36
7737 35
76 55 33
76 11 32

75 27+31
74 42 29
73 56 20
73 10 28
72 24 27

71 37+26
70 50 25
7002 25
69 14 z5
68 27 24

67 38+24
66 50 24
66 0z 23
65 13 23
64 25 22
63 36+22
62 47
61 58
61 09
60 20

59 3I+22
58 42
57 53
57 04
56 15

5§ 26+21
5437 21
53 47 22
52 §8 22
5200 22

51 20-+22

W e i W N H Qe

130

129
124
121
119
117

11§
113
11X
110
108

107
106
104
103
102

101

89
88

88

79 31+46
7857 44

T8 21+42
7744 40
7705 38
76 24 37
7543 35
75 oot34
7417 3
7333 32
72 49 30
7204 29

71 18+29
7032 29
69 46 28
68 59 28
68 13 26

67 26+26
66 38 26
65 51 25
6503 25
64 15 25

63 28+24
6z 40 24
61 52 24
6103 24
60 15 24

59 27+24
58 38 24
§7 50 24
5702 23
56 13 24

55 25+23
5436 24
5348 z3
52 59 24
§2 IT 23

SX 22424

138
134

131
128
125
122
120

118
116
114
113
111

110
108
107
106
10§

104
103
103
101
100

99
98
97
97
[+1]

95
94
94
23
02

9z
91
9I
90
89

89

794I+52
79 15 50
78 46 48
78 15 45

77 41+45
77006 42
7620 41
75 51 19
75 11 38

74 31+36
7349 36
7307 35
7224 34
71 41 32

70 57+31
70 Iz 31
69 27 30
68 42 29
67 56 29

67 10+29
66 24 28
65 38 27
64 51 27
64 04 27

63 17+27
62 30 27
61 43 26
60 56 26
60 08 26

§Q 2I+25
5833 25
57 45 z6
56 58 25
§6 10 23

55 22+2§
54 34 25
53 46 25
52 58 25
52 II 2%

5I 23+25

149
145
141
137
134
131
128
126
123

121
119
117
116
114

I12
III
110

o ’ d
80 00+60
79 58 6o
79 52 59
79 42 58
79 27 57

79 10+55
78 49 s4
78 25 s2
77 58 s
7729 49

76 58+47
76 25 45
75 50 44
75 14 42
74 37 41

‘73 58+40
7319 38
72 38 37
71 57 36
71 1§ 35

70 32435
69 49 34
69 o6 32
68 22 32
6737 3
66 53+30
66 08 30
65 22 30
6437 29
63 51 29
63 o5+29
62 19 28
61 32 29
60 46 28
59 59 28

59 13+27
58 26 z7
57 39 27
56 52 27
5605 27

§5 18+27

54 31 26
53 44 26
§2 56 27
5209 z7

51 22426

180
175
170
165
160

156
152
148
144
140

137
134
131
129
126

124
122
120
118
1§ &)

115
114
112
I1I

109

107
106
105

103
102

SS9 %% 8828

95
95

£

93
93
9z

g1

s » d
7900-!-60
78 58 6o
7853 59
78 43 59
78 31 57

78 15+56
7756 354
77 34 53
7709 53
76 42 s0

76 13+4p
75 42 47
75 10 43
74 36 a4
74 00 43

73 23+42
72 46 40
7207 39
71 27 39
70 47 37
70 06+ 36
69 24 36
68 42 35

67 59 35
6710 34

66 33+33
65 49 32
65 05 32
64 20 32
63 35 32

62 51+30
62 05 31
61 20 30
60 34 30
5949 29

59 03+2¢9
58 17 29
§7 31 29
56 45 28
55 59 28
55 Iz+z29
54 26 28
5339 29
52 53 28
52 06 29

51 20428

180
175
171
166
162

158
154
150
146
143

140
137
134
132
129

127
12§
123
121
119

18
116
114
113
112

110
109
108
107
106
105
104
103
102
101

93

ol
359

358
357
356

355
354
353
352
351

350

3r9
318
317
316

315

Tn North
Latitudes

206

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

See
p. 90.



28°%,

DECLINATION SAME NAME AS LATITUDE

far.

o

o

o

35 36° 37 38° 39° AT

H.A.| Alt. Az | Al Az.| Alt, Az.| Al Az. | Alt Az [HA.
L] -] » d el -] r d L] L] [ d L] o r’ d L] -] rs d a (-]
45)51 20422 B8|51 22+24 B9|s5123+25 90|51 22+26 gt |5 20+28 ¢3]31%
46|50 31 22 87|s5034 23 88|5035 25 Bgls5035 26 o91|5033 28 992|314
4714943 22 874945 24 8Bl4947 25 Bol4947 27 904947 28 o1|313
48|48 53 2z 3B6|4857 33 B87|4859 25 8Bi4900 23 89(49000 28 91312
49|4804 22 86]4808 24 B7(481x 25 B8B[4813 26 89 (4813 28 go|311
50|47 15+22 85|47 20424 86|47 23+25 87(4726+26 8Bi4727+28 89i3n0
si|4626 23 85|4631 24 B86(4635 26 B7(4638 27 8B[4640 28 89|309
52|4537 23 B84(4543 24 85(4548 25 86|4551 27 87[4554 28 88308
53|44 48 23 B4]4455 24 85(4500 25 86|4504 27 87|4507 28 3BB|307
54{4400 23 83|4406 25 Be|4412 26 85|44 17 27 BO|4427 28 87306
55|43 11423 8343 18+25 B4[43 24426 84|43 30+27 B5|43 34+28 B6|305
56|4222 23 8204230 24 B3[4237 26 844243 27 B5|4248 283 86|304
57|4134 23 824142 25 B3|4149 26 B83|4156 27 B4l4201 29 85|303
58|4045 24 814054 25 Bziqro2 26 B83j4109 27 B4l4riag 28 85|30z
5913956 24 B1|4006 25 B82|4014 26 B2|4022 27 83|4028 290 84|301
60|3908+24 Bo|3918+25 B8Bi|3927+26 B2|3935+27 83{39 42+20 B4|300
61|3820 2¢ Bo|3830 25 B1|3839 27 813848 28 Bz2{3856 20 83jag
62|3731 35 79|3742 26 Bo0|3752 27 81{3801 28 823809 20 8z2}298
63]3643 25 79|3654 26 Bo|3705 27 Bo{371x4 28 813723 20 822|297
64|3555 25 78(3607 25 79(3618 27 Bo|3628 28 813637 20 8r|296
65135 o7+as 78135 19+26 79|35 30428 79(35 41+28 Boj3ssr+ze 8r|295
663419 25 78i3432 26 7813443 28 79(3455-28 8Boj3505 30 Bojzg4
6713331 25 77|3344 27 78|3357 27 78|3408 20 79(3419 30 80203
68]3243 26 773257 26 77|33 10 27 783322 290 793334 20 790|292
69|31 55 26 76|3200 27 77(3223 28 77(3236 20 783248 30 79j291
=0|31 08+26 76|31 22+27 76[3136+28 77|3150+20 77|3202+30 7B|z290
7r|3020 27 75|3035 28 76i3050 28 76 3103 3¢ 77|3117 30 78|a89
72|2933 26 75|2048 28 75(3003 29 763017 30 763031 377|288
73|28 46 26 74|2901 28 75l2017 29 75[2032 29 76|2946 31 777|287
74|2758 27 7412815 28 742830 20 75|2846 30 7s5|z901 31 76]286
75|27 11427 73|27 28428 74 (27 44430 74|28 00430 75|28 15432 751285
76|26 24 28 73{2641 29 73|2658 3074|2715 30 742730 32 75]284
77|2537 a8 73|a355 20 73(2612 30 73|2629 31 742645 3274|283
78|24 51 27 72{2500 29 73|2527 29 73|25 44 31 73{2601 3 74|a8a
79]2404 28 7212423 290 72(2441 30 72|2459 31 73|2516 3273|281
8023 r7+29 71|23 37+29 72|23 55+3r 72|24 14431 72|24 31+33 73|2Bo
Br]a2 31 29 71|228I 29 71|23 10 30 72|23 29 31 72123 47 312 72\ 209
82]21 45 20 70|2208 30 4YI1|2224 3T JI|2244 32 7r|2303 32 772|278
83 20 590 9 70{21 19 30 702X 39 3rI 71121 8§80 32 7l |22 19 32 711277
842013 20 6069|2034 30 70(2054 32 7ol2rI5 32 70|2r35 33 71276
85|19 27+30 60|19 48+31 69|20 0g+32z 7o{2030+33 70(205¥+33 700|275
B86[{1841 30 68(1903 31 6o(1925 32 69fX046 33 69(2007 34 700|274
87|1756 30 68)1B18 31 G6B|1840 32 Gog|1902 33 69|1923 34 OG69l273
88{1710 31 671733 32 6B|(1756 32 63[{1818 33 68l1B 4o 34 OGglaya
89{1625 » G67|3648 32 67|1712 32 68{1734 34 6811757 34 68f27x
90| 15 40+32 66|16 64+32' 67|1627+33 67]/1651+34 67|r7 14+34 68|2%0
See

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

Latitudes
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For argument H.A. on the right, True Azimuth = 180° — Tabulated Azimuth. Jp. 91.
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DECLINATION SAME NAME AS LATITUDE

N

5

far|  35° 36° 37 38° 39° AT,
H.A.] Ah. Az, | Al Az | Al Az | Alt. Az | Al Az |H.A
£-] o [ d o E-J ’ d a 9 ’ d ) o o ’, d a a , d o L]

90|15 40+32 66|16 04+32 67|16 27+33 67|16 51+34 67|17 14+34 68{a70 ]
9r|1455 32 66|1520 32 66(1544 33 66[1607 34 67|1631 35 627|269
92|1411 32 65[{1435 33 66(1500 33 66,1524 35 66|1548 35 66268
9311326 33 65|1351 33 O65(1416 34 651441 35 66[1506 35 66]267
94[1242 33 651308 33 65|1333 34 65(1358 35 65 1423 36 635|266
95|11 58+33 64 (X2 24+34 64 (1250+34 64(I336+35 65[13 41436 65|265
96|11 14 33 64 X1 4X 34 641207 35 641233 36 64l12509 37 64]264
97|10 31+33 63|1058 34 63|1X24 35 63|xI 5T 36 64fl1217 37 Gg]263
98 1015+34 63|1042 35 63(1109 36 63[/1r36 37 63262
99 o oot3s 62|1027+37 62(1055 37 63|61
T00 10 14+37 62260

280

DECLINATION CONTRARY NAME TO LATITUDE

280

lar. 35° 36° 37° 38° 39° lar.
H.A.I A,  Az| A, Az | Al Az | Ak Az| Ak Az(mal] .
-] -] ’ d L a r d a a r d & o ’ d o e , d Q -3
45|14 04483 14013 1848 14012 32-48 140|II 46-49 14011 00—49 141|315
4611332 47 139|1247 48 139[1202 49 14011 16 48 140[I0 31 49 140314
4711300 47 138|12 15 47 13911131 48 130{1046 49 139|I001-49 139]313
48112 28 47 138|131 43 47 138{1059 48 138|10 1548 138 . 312
49|11 54 456 13711 II 47 137[10 27-47 137 . 3II
S5o}1r 21-46 13610 38~47 137 310
S5I|10 47 45 136|1004—45 136 . .- 300
52|10 13—45 135 . - 308
53 asn . - res 307
54 . . . 306
55 305
In North | For argument H.A. on the Jeft, True Azimuth = 360° — Tabulated Azimuth. | See
Latitudes | For argument H.A. on the right, True Azimuth = Tabulsted Azimuth. P. 9O.
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28° ﬁd, DECLINATION CONTRARY NAME TO

LATITUDE

28°

far.

4]

35

36°

+]

37

38°

(2]

39

=
b

Alt,

Az,

-

Al

Az,

Al

Az,

Alt,

Az,

Ale,

O s Ml N Do

-]
N - O

v et e b
8 O 0O

N
-

|a AR BRUBR RUURE BRIBA RN

L] L4 d
27 02—60
27 01 6o
27 00 6o
26 58 6o
z6 55 6o

26 51—60
26 46 59
26 41 6o
z6 35 6o
26 27 59

26 19—59
26 11 59
26 or 59
25 51 59
2539 s8

z§5 2758
25 14 58
2501 58
2447 58
24 31 57

24 15—57
23 59 57
23 42 57
23 23 56
23 05 56

22 4555
2225 55
2204 55
25 43 55
21 20 54

20 57-53
20 34 54
20 10 53
Ig 45 53
19 20 53

18 5452
18 27 sI
18 00 51
X7 32 5o
17 04 50
16 35-50
16:06 49

15336 49
15 06 49
14 35 48

14 04—48

180
179
178
177
176

175
174
173
172
171

170
169
168
167
166

165
164
163
163
162

161
160
159
158
157
156
155
154
154
153
152
151
150
149
148

148
147
146
145
144

144
143
142
141
141

140

o+ d
26 02—60
26 01 6o
26 00 6o
25 58 6o

25 55 6o

25 5159
25 47 %o
25 41 59
2535 59
25 28 59

25 2059
25 12 59
25 02 59
2452 59
24 41 58

24 2958
24 x7 58
2403 57
23 49 57
2335 58

23 1957
23 03 57
22 46 57
22 28 56
22 09 56
21 5055
21 31 56
21 10 55
20 49 55
20 27 54

20 0554
19 42 54
19 18 54
18 54 53
I8 290 53

18 03—52
17 37 52
17 10 51X
16 43 51
16 15 50

15 4750
15 18 so
14 49 49
14 19 49
I349

13 18—48

18:::
179
178
177
176

175
174
173
172
171

170
169
168
167
166

165
165
164
163
162

161
160
159
158
157
156
155
155
154
153
152
151
150
149
149

148
147
146
145
145

144
143
142
142
141

140

o r d
25 oz—bo
25 ox 6o
25 00 6o
24 58 6o
24 55 6o

24 5260
24 47 6o
2442 60
24 36 6o
2429 59

24 2159
2413 59
24 04 59
23 54 59
23 43 59

23 31-58
23 19 58
2306 58
22 52 58
22 38 58

22 22—57
22 ob 57
21 50 57
21 32 56
21 14 56

20 5555
20 36 56
20 16 55
19 55 55
19 34 55

19 1255
18 49 54
18 26 54
1802 53
1737 52

17 I12—52
16 47 52
16 21 52
I5 54 52
15 27 51
14 5951
14 31 51
I402 50
1332 49
1303 49

12 32-48

180
179
178
177
176

175

174

173
172

71

170
169
168
167
167
166
165
164
163
162

161
160
159
158
157

156
156
158
154
153

152
151
150
150
149

148
147
146
146
145

144
143
142
142
141

140

o + d
24 02—60
24 01 59
24 00 6o
23 58 6o
23 55 59

23 5260
23 48 6o
23 42 59
23 36 59
23 30 6o
23 22-59
2314 59
2305 59
2255 59
22 45 59
22 3358
22 21 58
2208 58

21 55 58
21 41 58

2¥ 2658
21 10 §7
20 54 57
20 37 57
20 19 56

20 OI-57
19 41 55
1g 223 56
19 01 55
18 40 54

18 19-55
1757 55
17 34 54
17 10 53
16 46 53

16 2253
15 56 s2
15 31 52
15 05 52
14 38 52
14 1051
T3 43 5t
I3 14 50
12 46 50
12 16 49

II 46—49

180
179
178
177
176

175
174
173
172
171

170
169
168
168
167

166
165
164
163
162

161
160
159
158
157

157
156
155
154
153
152
151
151
150
149

148
147
147
146
145

144
143
143
142
141

140

o - d
23 02—60
23 02 6o
23 00 6o
22 58 59
22 56 6o

22 52—6o
22 48 6o
22 43 6o
22 37 59
22 30 59

22 2359
22 15 59
2z 06 59
2I 57 59
2x 46 58

21 35-58
21 23 58
2I 11 58
20 58 58
20 44 58
20 29-57
20 14 58
19 58 57
19 41 57
19 24 57

19 ob-57
18 47 s6
8 28 56
18 08 56
7 47 55
17 2655
1704 54
16 42 55
160 19 54
I5 55 53
15 31-53
15 06 53
14 41 53
14 15 52
13 49 52
13 22—51
I2 §§ sI
12 27 51
11 58 so0
11 30 50

11 0049

180
179
178
177
176

175
174
173
172
171

170
170
169
168
167

166
165
164
163
162

161
160
159
159
158

157
156
155
154
153

152
152
151
150
149
148
147
147
146
145

144
144
43
142
141

141

359
358
357
356

355
354
353
352
351

350

339

£8 888

[ ]
[ Y]
W

P8 BEEES &%

31

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

Latitudes

206

For argument H.A. on the right, True Azimuth = 186° — Tabulated Azimuth.

See
P92



EXPLANATION

By agreement with the Admiraity, the Astromomscal Navigalion Tables 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 Air 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 4
Almanac, within the limitations of the precision of the tabulated altitude and
azimuth,

The general object of the Astronomical Navigation Tabies is to facilitate the
calculation of the Altitude and Azimuth of an observed heavenly bedy, 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 in
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 Asr Almanac, they are equally applicable
for use with any other 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 Astronomical 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 S.64° to N.64°.

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

Hour Angle—each integral degree for which the altitude is greater than 10™*
and less than 30°.

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

® This limit iz decreased for latitudes above §5° for declinations appropriate to the Sun
(0°-23"), mince in these latitudes the Sunis at a low altitude for long periods of each day, when
obgervation of other bodies is not possible.
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In the case of the separate tabulations for the 22 stars, the values of the declinations
vsed 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 tablesare not applicable;
some other method of obtaining the altitude and azimuth must then be employed.
The 22 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. Table VI on page 222 gives the adjustment
necessary ‘at heights that differ materially from the basic height adopted; the values
in this table 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 by the rules given at the foot of each page, or by the use
of Table II1 on pages 9o and g1.

For the greater convenience of the user, the tables are issued in thirteen volumes,
each of which caters for a belt of latitude, 5° in width, in both the northern 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 tables are reprinted in
each volume,

Each volume consists of two main parts, pages 2-8g giving the tabulations for
the selected 2z stars and pages 94-209 those for declinations 0°—28°. Each part is
. 211
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EXPLANATION 4

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 south latitudes, as the star or a body of the given declination does |,
not reach an aititude which makes it suitable for observation in those latitudes;
occasionally it has been necessary to continue the tabulation from 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 difference (d) 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 GHA., -
taken from the A#r 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 Aér Aimanac. In this section,
the colamn is chosen corresponding to the assumed latitude, care being taken to
select the correct hemisphere. In this column, the values of Alt., {, and Az camn
be read off for the stars, corresponding to the particular integral hour angle; for a
degree of declination, the values of Alt., & 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 declimation.
Table I on the inside front cover gives the correction to be applied to the altitude
of the stars for all years to 2000 for values of #; this correction mnust 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
altitnde, and is set off from the assumed position either fowards the direction given
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by the true azimuth or in the opposite direction (away from), according to the
following rules: -

Corr. Tab. Alt. less than Corr. Sext, Rdg., Intercept fowards;

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
so 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.

1f the assumed position is close to the true position, a slight inaccuracy in
plotting the tabulated azimuth is unimporfant; 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 shightly 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
assumed longitude; for an error of 2o miles in the D.R. longitude, the maximum
error introduced mto the deduced latitude is about 2z 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 lable 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 towards 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 V1Y, 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 maximum error of
less thar 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
successive values. The tabulated values of the argument correspond to half-way
values of the result, and these are always chosen 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 spper of the two
possible values of the result should be taken.
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(427/2/15008) (ASTRONOMICAL NAVIGATION, VOL. H) o*



#oe

ILLUSTRATIONS

Ezample 1.—On 1939 September 3o, local date, about two hours after sunset, in
dead reckoning position latitude 38° 17° N., longitude 125° 20" W., star number 5 {(Altair)

was observed to obtain a position line.

of observation o4b 18™ 14°
From Table IV, page 92:
Long. 120° W. (approx.)

Approx.  Hrs. Date
LMT. 2000 Sept. 30
G.MT. 0400 Oct. 1
From page 18:
Lat. of ass. position 38° NORTH
Tab. Alt. . . 59 05
Carrection . . —_
Corr. Tab. Alt, . 59 0%
Corr. Sext. Rdg. . 58 39
Intercept . . ; 26" away

Corrected sextant reading 58° 39°; G.M.T.

From Air Almanac, 1939 Oct. 1:

GHA YT (o4® 10} . 71' 31;
Increment ( 5™ 14%) . 2 04
S.H.A. {No. 5) . 63 o2
G.H.A. of star 136 36
Long. of ass. position . —125 36
Star No. 5 HA 11°-
No correction for Tab. Az. 158°
date is necessary
in 1939
Assumed position ; From Table ITI,
Lat. 38°N. page 90 :

Long. 125° 36’ W. True Az, 202°T.

Ezample 2—On 1950 August 17, Greenwich date, in dead reckoning position latitude
35° 52° S., longitude 26° 29’ E., star number 4 (Alpheratz) was observed to obtain a

From the Almanac of that date it was found that the G.H.A. of the star

corresponding to the G.M.T. of observa."tion was 355° 14’. Corrected sextant reading

position line.

22° 10,

From page 17:

Lat. of ass. position 36° SOUTH

Tab. Alt. . 22 o2
Correction (Table I) .- 3

Corr. Tab. Alt. . . 2I 59

Corr. Sext. Rdg.. . 22 10
Intercept . . . 15’ towards

G.H.A. of star 355- 1.|'.

Long. of ass. position + 26 46

382 oo
Star No. 4 HA. 22°
4 . . —19 Tab. Az. 159°

Year . . 1950
Assumed position : From Table ITI,

Lat. 36°S. page 91:

Long. 26° 46’ E. Troe Az. 339° T.
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Example 3.—On 1939 October 1, local date, at approximate local noon, in dead
reckoning position latitude 38° 40’ S., longitude 22° 07" W., the Sun was observed to
obtain a position line. Corrected sextant reading s54° 13’: G.M.T. of observation
130 1Im 298,

From Table IV, page g2 : : From Air Almanac, 1939 Oct. 1:
Long. 15° W. (approx.) GHA. (13" 1om) . 26 o2
Approx.  Hrs. Date Increment ( 1m 27%) . 22
M.T.
t::.T :22 gcd:‘t. II G.H.A_ of Sun . . 20 24
e 3 Long. of ass. position . — 22 24
— 2 oo
60
From page 102 : +3
Lat. of ass. position 39° S. Dec. 2° 58’ S. SAME name HA 358°
Tab. Alt. . . . sz 56 d . . 460 Tab. Az. 177°
Correction (Table XV) 4 58 Minutes of dec. 58
Comr. Tab. Alt. . . 53 56 Assumed position:  From Table III,
Corr. Sext. Rdg.. .« 54 I3 M :
Lat. 39°S. page 91 :
Intercept . . . 17’ towards Long. 22° 24' W. Trmoe Az. 003° T.

Since there is a double border rule opposite the entry on page 102, this observation
may be reduced by the method described on page 213.  In this case the intercept is set off
from the assumed position towards the Sun (i.e. northwards), and the position line drawn
as a parallel of latitude. There is then no necessity to take out the tabulated azimuth.

Example 4.—On 1939 October 2, local date, about an hour before sunrise, in dead
reckoning positicn latitude 34° 38° N., Iongitude 147° 58’ E., star number 35 (Wezen) was
observed to obtain a position line. Corrected sextant reading 24° 23"; G.M.T. of
observation 18b g8m g,

From Table IV, page 93 : From Air Almanac, 1939 Oct. 1 :
Long. 150° E. {approx.) GHA.r (18b50m) . 292 ob
Approx. Hrms. Date Increment { &= 1oM) . 2 of
LMT. 0500 Oct. 2 SH.A, (No. 33) .« 253 31
GMT. 1900 Oct r , G.H.A. of star . . 547 42
Long. of ass. position 4 148 18
696 o0
-360
From page 201 : 3
Lat. of ass, position 35° N. Dec. 26° 18’ S. CONTRARY name H.A. 336°
Tab. Alt. . . . 24 s6 d . . —56 Tab. Az. 156°.
Correction (Table XV) - 17 Minntes of dec. 18

Comr. Tab. Alt. . . 24 39 Assumed position:  From Table IIL,
Corr. Sext. Rdg.. - 24 23 Lat. 35°N. page 9o :

Intercept . . . 16" away Long. 148° 18’ E. True Az. 156° T.
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IVa.—CHANGE OF SEXTANT READING WITH TIME
Due te motion of

body observed Due to motion of observer
i Difference

'f;::f Latitude E::f between Ground speed in m.p.h.

muth rmuth True Az. True Az
of of of body of body
body |35° 37° 39°| body Tarl;ct:k 100 130 160|190 220 250|280 310 340 'Im‘r:k
090 |+37 +36 +35| 090 000 +4 +6 +7] +8 +10 +11|+12 +13 +I5 360
095 | 37 36 35| ofs 005 4 6 7 8 10 Ir| 1z 13 15 355
00 36 35 34] oBo 010 4 6 7 8 o9 11| 12 13 1§ 350
105 | 36 35 34| 075 o015 4 5 7| 8 9 10} 12 13 14| 345
I | 35 34 33| o70 020 4 5 7| 8 9 10 11 13 14 340
15 | 33 33 32 obs 025 4 5 6/ 7 9 10| 11 12 13| 338
I20 |+32 +3I +30| obo 030 +4 +5 +6| +7 +8 +o|+11 412 +13 330
125 30 29 29| 05§ 035 4 5 6 7 8 9] 10 1@ 12 325
130 28 28 27| os50 040 3 4 5 6 7 8 9 I0 II 320
135 | 26 25 25| o485 045 3 4 5] 6 7 8 9 10 10| 315
140 | 24 23 22| o40 050 3 4 4/ 5 6 71 8 9 9| 310
145 | 21 21 20| 03§ 055 2 3 4/, 5 5 6| 7 8 B8] 308
150 |+18 +18 +17| 030 obo +2 +3 +3| +4 +5 +5) +6 +7 +7 300
155 | 16 15 15| o028 065 2 2 3] 3 4 5/ 5 6 6] 208
160 I3 12 12| O20 o70 I 2 2 3 3 4 4 5 5§ 200
165 Io 9 g| o1s 075 I 1 2 2 2 3 3 3 4 28g
1’70 6 6 6| oo o8o +1 41 I I 2 2 2 2 3 280
75 +3 +3 +3| oos o085 o o+41] 41 +1 41i +1 +I +I 275
180 © o o| oo 090 © o © o 0 oy o o0 o© 270
185 ~3 =3 —-3| 35% 095 o o-1| -1 -1 -1{ -1 —-I -1 265
190 6 6 6] 350 100 -I -1 I Iz 2 2 2 3 260
195 | 10 9 9| 345 10§ 1 1 2 2 2z 3{ 3 3 4| 25§
200 13 12 12| 340 110 1 2 2 3 3 4 4 5 § 250
205 | 16 15 15| 335 115 2 2 3/ 3 4 5| 5 6 6| 245
210 |-18 —18 ~17| 330 120 -z -3 -3| -4 -5 —-5| -6 -7 -7 240
21§ 21 21 20| 325 125 2 3 4 § 5 6 7 8 8 238
220 | 24 23 22| 320 130 3 4 4/ 5 6 7{ 8 9 9] 230
225 26 25 25| 31s 135 3 4 5§ 6 7 8 9 10 10 228
230 28 28 27| 310 140 3 4 5{ 6 7 8 9 10 II 220
235 | 30 20 20| 305 145 4 5 6| 7 8 9i 10 II 12| 2I§
240 |—32 —31 —30| 300 150 -4 -5 ~6] -7 -8 —~gf—-11 -12-13 250
245 | 33 33 32| 295 155 4 5 6f 7 9 10| 1x 12 I3| 20§
250 | 35 34 33| 290 160 4 5 7{ 8 9 10 1Ir 13 14| 200
‘285 | 36 35 34| 285 165 4 5 7| 8 9 10| 12 13 14| 19§
260 36 35 34| 280 170 4 6 7 8 o 11y 12 13 1I5 190
265 37 30 35| 275 175 4 6 7 8 10 11| 12 13 15 185
270 [—37 —36 -35| 270 180 —4 -6 —v| -8 —10-11|—12 —13 ~15 180

The theoretical change of sextant reading in any interval of time depends partly on the
motion of the body observed across the sky and pattly on the motion of the observer aver
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 cach table,
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%.  IVb.—CHANGE OF SEXTANT READING WITH TIME

Inter- Change in 3™ (from Table IVa) Inter-
val val
of of
time | o' 3° 6| o'12'15"|18721°24" |27 30" 33" | 36" 30" 42" [ 45 48" 51 54'57'60"| time
] ] r ’ ’ ’ 2 , ’ r s ’ r ’ + * r ’ ’ ’ , r F m 2
000 |0 0 olo o oooooo0o0/0o0o0flo0oo0o0 oo o ooso
8 o o oflo o 0olo 1 1T 1 1|1 1 1{T x 1|2 2 2 o5
10000011:11:22222233333 10
I8 ©o o0 1 1 1|22 222 3/ 33 4|/444|4 55 15
300011122233344455566672.0
235 |0 o 1)1 2 2/ 2 3 3/ 44 5/5 5 6/6 7 5/ 888 25
o 30 oo:22234445666788891010030
3519 1 112 2 3/ 4 4 5{/5 6 6/ 7 8 Bl 9 o9iol1o1r 12 35
4.00112334556778991011:1121313 40
45 orz234456788910101112131414:5 45
50 0122345678891011121213:4151617 50
0 55 orz34566789101::213141516161718 0 55
100 | o 1 2|13 4 5§ 67891011121314:51617181920 I 00
95 1o 1 213 4 5(6 B o9|roxr 12|13 14 15|16 17 18)20 21 22 o5
0 (o 1 2|4 5 6|7 8B of[101213(14 15 16 18 19 20[21 22 23 10
I5le 1 2| 4 5 6 8 90|11 12 14|15 16 18|19 20 21 22 24 2% 15
2 10 1 3[4 5 7|8 9r11|121315 16 17 19|20 21 23 )24 25 27 20
25 | o 1 3| 4 6 7i Brouxxji3 14 16{17 18 20|21 23 24|26 27 28 25
I3 |0 2 3[4 6 8| g 1012|1415 16|18 20 21 2z 24 2627 28 30| 1 30
35 o 2 3/ 5 6 Blrou11 13|14 16 17|19 21 22 24 25 27|28 30 32 35
40 | o 2 3| 5 7 8|10 12 13 151718202223252728303233 40
45 | © 2 4| 5 7 9/10 12 14{126 18 1921 23 24|26 28 3032 33 35 45
50 j'o 2z 4/ 6 7 o|1r 13 15)16 18 20|22 24 26|28 29 31133 35 37 50
I55 |0 2 4| 6 8 10)12 13 15|17 19 21 23 25 27|29 31 33|34 36 38| 1 55
200 | 0o 2 4( 6 8 10|12 14 16 182022242628303234363840 2 00
o5 0 2 4| 6 8 10|12 15 17|19 21 23 25 27 29|31 33 3538 40 42 o5
I0 | 0o 2 4!/ 6 9 11)13 15 17|20 22 24 26 28 30032 35 37(39 41 43 10
I5 [ © 2 4 7 9 11|14 16 18)|20 22 25|27 29 3234 36 38|40 43 45 15
20 10 2 5|7 912|14 16 19|21 23 26(28 30 33(35 37 40|42 44 47| 20
3 | © 2 5} 71012{14 17 19(22 24 2729 3T 34]36 30 41|44 46 48 25
230 | o 2 5| 8B 1012|1518 20|22 25 28 30 32 35138 40 4245 48 50| 2 30
35 | © 3 5| 8101316 18 2123 26 28|31 34 36|39 41 4446 49 52 35
40 | o 3 5| Bi1r13)16 19 21|24 27 2932 35 37|40 43 45|48 51 53 40
45 | © 3 61 811 14)16 19 22|25 28 30|33 36 38|41 44 47|50 52 55 45
50 1 o 3 6| 811 14(17 20 23|26 28 31|34 37 40|42 45 4851 54 57 50
255 |0 3 6| 91215 182023]2629 32|35 38 41 (44 47 50)52 55 58 2 55
300 ] 0 3 6] 912 15|18 21 24127 30 33|36 30 4245 48 51 /54 57 60| 3 00

This table gives the theoretical change of sextant reading in any interval of time up
to 3™, in terms of the change in 3™ obtained from the 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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g; V.—DIFFERENCE BETWEEN RHUMB LINE

- o o

N. 35°39° AND GREAT CIRCLE DISTANCES S. 35°-39
[=] E

5 & Change of Longitude 3 2
£%.5 253
A B]5° 107 15°20° 257 307 35°40°45%| 50"55760°) 65 707 75° 80° 85° 9073 3
IN.6ofo 1 2 § B 12|17 24 33|44 57 72 | 92 113 139 168 201 238 |S. 60
sslo 2 2|4 6 10| 15 21 30 | 40 52 67 | 85 106 131 | 159 IQI 229 [
s0lo 1 1|3 5 8]13 1926|3648 6279 99 123 | 150 182 218 50
45|o o 1f2 4 7|11 1724 (334457)74 93 115|141 172 206 | 45
40|o o 1|z 4 61015 22| 30 41 53 | 68 86 108 | 132 161 104 40
IN.3s o o 1]2 3 6] 914202838 49|63 8o 100} 123 150 182 |S. 35
30je o 1{2 3 6| 913 19|26 3546|560 74 92| 114 139 168 | 3o
25{0 o 1|2 3 5| B1217]|243242|54 68 85| 104 127 154 25
20]o0o o 1|2 3 5| 8 1r16]|222938|49 62 77| o4 115 140 20
15le o 1{2 3 s| 71015]|202634(44 55 69| 84 103 125 18
.10|o © 1|2 3 4] 7101318243039 49 60 74 o1 1IO S. 10
. 8|lo o 1|2 3 4] 6 912162127 }34 42 52| 64 78 o5|S. §
olo o 1|1 2 4| 5 81014 1823|20 36 45] 55 66 8o o
8. 5/o o 1|1 2 3| 5 6 9|121519[24 30 37| 45 55 66N. 5
wlo o 1|1 2 3] 4 5 7|10216})20 24 30] 37 44 53 10
S.15j0 o o|1 2 2| 3 4 6] B1013 |16 19 24| 29 35 42 [N.15
20lo 0o ol 1 2| 3 4 5| 6 Bro|12 15 18| 22 =27 3z 20
26loc © of1r 1 2| 2 3 4| 5 6 8|10 12 14 17 21 28 F13
30]oc ¢ o1 1 1 2 3 3| 4 6 2] 8 10 12| 15 17 20 30
3]0 o o]l 1 1] 2 3 4| 5 6 7] 8 10 12] 14 17 20 35
S.40]0 o ol1 1 2| 2 3 4| 5 7 8110 12 15| 17 20 zgﬂN‘p
45{0 o {1 2 2| 3 5 6| 8 g12f14 17 20| 24 28 32 45
solo o 1|2 2 4] 5 7 9jir1417 |20 25 20} 34 40 47| 50
ss5lo 1 1|2z 4 g| 71013]16 202530 36 43| 50 59 69 55
S.60|lo 1 2|3 .5 8'111418|232035|43 51 60] 71 8B4 98 IN. 6o

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 37°, but may be used for any place of departure
between latitudes 35° and 39°. Ofthetwoargumentcolumnshmdedl.dﬂudeq'
Destination, the one on the left is to be used when the place of departure lies between
N. 35° and N. 30°, and the one on the right when the place of departure lies hetween
8. 35° and 8. 39°.

The table is intended to give only the approximate difference of distance between
the two tracks. Formtemedmn:valumoftheargumemsLatmdeofDaMauoumd
Change of Longitude, the figures in the table should be interpolated by inspection. If
the Latitude of Departure differs by the maximum of 24° 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 § miles for a change of 70°, and 11 miles for a change of go°.

Example.—~Required the difference in distance between the Rhumb Line track and
the Great Circle track from Lisbon (Lat. 38° 42" N,, Long. 9° o8’ W.) to Boston
(Lat. 42° 21° N., Long, 71° 03" W.).

Entering the argument column on the left with the Latitude of Destination of
42° 21’ N,, and interpolating by inspection for the Change of Longitude of 61° s5’, it
will be seen that the difference in distance is about 60 nautical miles,
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V1.—ADJUSTMENT TO REFRACTION
IN SPECIAL CONDITIONS

VIl.—TRUE AZIMUTH OF
THE POLE STAR

Observed Altitude — 1
Height Height 1940-1900 1960—:':80 980-2000
o n LHA Troeh g Truel s Troe
feet o 5 of o0 o ol metres Azi- Azi- Azi-
10” 15° 20°(30° 45° 60° T outh! T mah| T i
ol-1 o o O' é c; o 0 o-oo o oo; o oo;
5000 | o o of o o o 1500 :
I0000 [+1 © ©f{ © o o] 3000 2 oo 000 4 00
15000 [ 1 +1+1| © o o 4600 [ 58 66
20000/ 2 1 1{+1 ©o o 6I00 82 359 18 359 184 359
25000 2 I I| I O o 7600 000 3 00 Q00
30000 | 3 2 1] I 0 oOf gIOO 231 238 246
35000 | 3 2 1| 141 O] 10700 60 cot 360 oor 360 oot
40000 +3 +2 +2{+1 +1 o] 12200 3
This table gives the additional These tables give the True Azimuth

correction for refraction to be applied to
the observed altitude beyond that already
included in the altitude tabulated in the
main tables, It is only intended for
use by an observer at great heights when

special accuracy is required,

of the Pole Star, over various periods of
time, for an observer between latitudes
N. 35° and N. 39°. The argument
L.H.A.r is obtained from G.H.A.r by
subtracting west longitude or adding east
lengitude.

Vill.—DiP OF THE SEA HORIZON

Height Height | Height Height | Height Height | Height Height | Height Height
in o In in o in in a in in o in in o in
feet 5 . meives foet A metres feet 5 metres fret A metres feet B metres
o o 437 .’ 133 | 1700 ¢ 520 | 3810 ' 1160 | 6740 .’ 2050
2 ; 481 :; 146 | 17900 :; 546 | 3930 g; 1200 | 6p10 g; 2100
6 3  § 527 a3 160 | 1880 3 573 | 4060 63 1230 | 7080 83 2160
12 3 575 175 | 1970 boo | 4190 64 1270 { 7250 84 2210
2t 's" 6 625 :; 190 | 2060 :; 628 | 4330 65 1320 | 7430 85 2260
k) S 9 677 26 206 | 2150 46 657 | 4460 66 1360 | 7610 g6 2320
43 7 13 731 27 222 | 2250 o7 686 | 4600 67 1400 | 7790 87 z370
58 g 17| 787 g 2402340 48 716 | 4740 (o 1440 | 7970 oo 2420
5 g 22 845 29 257 [ 2440 Lo 746 | 4880 69 1480 | 8150 89 2480
93 o 28| 96 = 276 | 2550 so 777|502 o 1530 8340 go 2540
114 34 | 968 31 295 | 2650 o Bog | 5170 21 1570 8520 g1 25%°
127 1z 41| 030 32 314 | 2760 o 841 | 5320 2 Igzg 8710 % 2650
162 0 49 | 1090 o 335 2860 3 874 | 3470 73 & 8900 g3 2710
189 57 | 1160 356 | 2980 908 | 5620 1710 | 9EoO 2770
a8 ' 66 [ 1230 3 3773000 3% guz 5770 74 1760 | 0200 M 2830
aso 2 76 | 1310 33 399 | 3200 33 977 | 5930 73 1800 | o490 322890
283 : 86 | 1380 3 422 3320 5% o0 6ogo 77 1850 | 9690 o7 295°
T 318 Ig 97 | 1460 3'; 446 | 3440 sg 1040 | 6250 ;8 1900 | oB8go o 3010
356 . 108 | 1540 3 470 | 3560 5% 1o80 6410 1950 | 10100 3070
395 zz 120 | 1620 39 495 | 3680 gg 1120 | 6580 g: 2000 | 10300 12 3140
437 133 | 1700 40 520 | 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 subiracted from the observed altitude.
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t... I X.—DISTANCE TO THE SEA HORIZON IN NAUTICAL MILES

Height _ Height] Height _ Height| Helght  Height| Height  Helght| Helght  Height| Height  Height
in &% @ in y in in 5 in in § in [ 8 in in B i
fest [ metres et A metges feet S metres fost O metres feet amu feet Sm
] o 287 87| 1120 341 | 2500 762 | 4420 1340 | 68go 2100
1 ! 317 2 96| 1170 39 359| 2580 B 788| 4se0 71380 7040 96 2140
4 : I 349 :; 106 | 1240 :‘: 378 | 2670 gz 815 4650 ;9142.0 7180 gzlgo
2 82 116 1300 2760 L) 1450 0 2130
l: 4 4 317 33 o :goo 42 i?: afso 66; g;‘;’ :9720 g‘:::go ;:go !2 zzgo
22 z 6] 453 :" 138 | 1430 43 436] 2950 6. 90| 5020 o 1530 7630 101 23%°
st 9 e 23 19| 1490 :‘5‘ 456 2040 6: 939 5140 g2 1séo| 7780 312370
2 g Ig 531 27 161 IgGo pri :97; 3140 65 ggg 5270 &:ﬁ 8794.0 103 mﬁo
X 1630 1240 1 100 -
Gs; 9 ;o 224 a8 :g; 1730 47 20| 3340 661010 ::x 8s 1680 | 8aso 104 :;:o
83 1% a5 658 39 a00| 1770 48 s42| 340 67:050 5650 86:7:0 8410 195 2560
oo ! jo| 793 3 214| 1Bso 49 s64| 3540 681080 5780 87 1760 | Bg70 106 2610
118 :: 36 750 g; 228 | 19a0 :‘l’ 87| 3650 2!110 5920 gg 1800 | B730 :gzﬁﬁo
/A I o e ler | et it [ - vod sl lcond i
81 13 s 900 34 04| 2160 53 659 3970 72 10| 6330 Y 1940 9230 110 810
s 1 6| os3 3% 290| 240 3% 634 4080 73 1240| G460 7 1970 X1
231 :; 70| 1000 3% 307] 2320 52 209 | 4190 -7 1270 ] 6610 93 2010 9560 ::3 910
258 . 48| z060 3; 324 2410 57 735 | 4310 51310 6950 :"zoso 9740 :132960
287 9 87| 1130 3 241] aseo 37 62| 4420 1340 6890 95 2100 | gg1o T4 300
I1X.—DISTANCE TO THE SEA HORIZON IN STATUTE MILES
Height - | Height{ Height  Height| Height  Height| Height Height | Height  Helght| Height Height
in F in im ¥ in in ® m m ¥ m [ in ¥ in m § i
feet 7 metres feet gmn:ru feet 3 metres feet 7 metres feet O metres feet 5 metres
o o] 288 87| 1120 344 | 2520 768 | 4460 1360 35;60 2120
r o 314 23 05| 1180 45 359 as0 g 791 | 4560 22 1300| 7080 '¥ 2160
3 1] 342 :“’ rog| 1230 4 375 2670 6 815 | 4670 "::m 7310 ::’ a190
6 3 2| 370 23 13| o :3 m 750 ggo :;70 gzl:g: 7340 "2 az30
11 3 400 122 | 1340 30 3 70 I 7470 2270
5 a7 49 71 93 115
w6 3| B | e o 53| e 7 ors| s titse| Trae M6 rne
7 29 st 73 95 17
B 21 40w | 1e 5 dra| Nee 7 | Sive % iire| hom 11820
(13 9 15 565, u 72| 1630 53 97| 3as0 75 990 | 5420 97:650 B140 "92480
62 ' 19] 6oz 3% 183 1690 34 s516] 2330 7 ot0 5530 1680 | BaBo 13° 3c25
75 12 2| 639 33 195| 1750 32 s35| 3420 oo 5640 %9 ra0 | Bg1o 13¥ 2560
89 :; 27| 678 g‘; 206 | 1820 :7 ss4| 3510 ;9 to70 | s750 1°% 1750 | 8550 :::zsoo
e 1 | T 32 o B k| o BT e T st 2
A I Il Bt o R e o] Bt 2
174 17 s3] 880 3% ayn| ause o1 6sy| 3970 g3 x210] 6340 2 1930 gazo 177 2820
195 B 5o o35 *° 285| 2220 2 678 4070 84 1240| 6460 ' 1970 | 9410 2B 2800
216 19 66| oBz 1 299| 2290 63 00| 4160 8s 1270 | 6580 "7 2000 | 9560 129 3940
a39 27 73| 1030 4% 3130 2390 g"‘ 723 | 4260 gg 1300| 6710 :°szoq-o 9710 13° 4060
263 21 80| 1070 43 328 auee 7 74s| 4360 gT1330] 6830 (%2080 860 13 3000
288 87| 1130 ¥ 44| 2520 763 | 4460 1360 | Gobo 2120 | TOOO0 132 3050

its beight to the distance corresponding to the height of eye of the observer.

These tables give the distance to the sea horizon, in nautical miles and in statute
miles, with argument height of eye of the cbserver in feet or in metres. .
At the moment when an object of known height is just appearing or disappearing
over the sea horizon, its distance may be found by adding the distance corresponding to
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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 obscrved angle of elevation to the object, and the
difference tn 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 0° 50’ (the nearest tahulated
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 §,130 and
5,910, 50 that the distance of the mountain, to the nearest § miles, is 45 nautical miles,

The tahles 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 anmgle 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 1o nautical miles, and to the nearest 5 miles from 10 to 60 nautical miles,

Example—An observer, whose height is 1,500 metres, finds that the angle of
depression to 2 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 ftalics represent the difference in height, when the object
observed is beyond the sea horizon. If it is uncertain whether the object is heyond the
horizon or not, and the two parts of the tahle 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 tahles are intended to give only the approximate range. They should prove
a more reliable puide for large angles of elevation and depression than for small ones.

Height of object greater than height of observer

Angle of elevation

4% oo 3° 40 3° zo0 3° oo 2° 40 2° 20
Height & Height| Height & Height] Height & Height| Height 2 Height] Height % Meight | Height § Heigh
in 5 in in § in in 5 i g in in in £ im

feet o metres fect of metres feet o o feet o metres feet o

metres metres
© o
who © 325 g78 o 208 fg0 © a7 801 ° 244 190
3230 5 o85| 2960 ° go4 2690 5'Baz| 2430 5 x| 2160 5 660} wgoo 5 579
5430 1650 | 4990 e 1520 4540 1o 1380 4100 1250 3650 g T1IO[ 3210 980
7670 73 2330| 7050 152140 6430 75 xgbo| sBro 15 a770| s100 15 rsBo| 450 15 1300
9950 j030| 9150 2790 [ 8350 " as40| 7550 25 33%0| 6750 _ 20501 5960 1B1a
12200 *5 3740 | 11200 3440 | 10300 5 3140| 9340 g 2840 | 8360 gzw 7390 o 2250
14600 jo 4450 | 13400 4100 | 12300 30 3750 ] 11100 3 3400 | 10000 3 joso| 8850 3 2690
17000 a5 5180 ] 15600 35 3780 | 14300 35 4370 { 13000 32 3960 | r1600 a5 3560 | 10300 3g 3150
19400 40 5920 [ 17900 40 5460 | 16400 40 5000 | 14900 4 4540 | 13400 40 4080 | 11900 4 3620
21000 .45 6680 [ 20200 45 6160 18500 45 5650 1 16800 45 5130 | 15100 45 4620 | 13400 45 4510
24400 5% 7440 | 22500 3° 6870 | 20600 52 6300 | 18800 5730 | 16900 39 5170 | 15100 59 4600
26000 35 8210 | 24900 gg 7590 | 22800 gg 6970 | 20800 g—; 6350 | 18800 6o 5730 16700 6o 5190
29500 bo gooo | 27300 8320 25100 7650 { 22800 6¢70 | 20600 6300 | 18400
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X.—TABLE OF RANGES IN NAUTICAL MILES

=23
Height of object greater than height of observer
Angle of elevation
z° oo’ 1° 50 ° 1° 40 1° 30 1° 20 1° 10
Height § Height| Height & Height] Height @ Height| Height § Height| Height & Height| Height & Helght
in in in g in in g in in g2 in in £ in in & in
feet  metres | feet o metres| feet @ metres | feet o metres | feet @ metres| leet @ metres
o o ] =] o =] [+ =] L] ] o o
535 ° 163| 401 ° 49| 447 © 136| 40z @ az2| 358 © 09| 314 O g5
1630 5 498 1500 5 4sB| 1370 5 417| 1230 5 377 1o 3 336] gp 3 296
2770 1o Bas | 2550 1o 777| 2330 10 710 | 2100 1o 643 | 1880 1o 575§ 1660 0 508
40 5 rao0f 3630 5 1100 3320 '3 1010 3020 35 gac| 2710 13 826] 2400 I3 7m0
sibo 2% 1570f 4760 2% 1450| 4360 2% 1330| 3960 2©1200{ 3570 2% 1080 | 3170 2° 966
6410 25 1950 | 5920 25 1800 5440 25 1650 | 4950 25 1510 | 4460 25 1360 | 3980 25 1210
7700 32 2340 7130 P 2170| 6550 3% 1990 | 5970 1820 | 5400 3% 1640 4820 3o 1470
9030 35 2750 8360 33 2550 7700 3523401 7040 33 2140| 6370 35 1940 s710 I 1zg0
10400 40 3160 | 9byo © 29401 B88go 40 2710} 8140 40 2480 | 7390 40 2250 6630 4° 2020
11800 45 3500 | 10900 43 3340 [ 10100 45 3080 | 9280 45 2820| 8440 45 2570 7500 45 2310
13200 5o 4030 | 12300 50 3750 | 11300 50 3470 | 10400 50 3180} g520 50 2900 | 8590 52 2620
14700 35 4480 | 13700 25 4170 | 12600 gg 3860 | 11600 25 3550 | 10600 gg 3240 | 9b30 2, 2930
16200 6o 4950 | 15100 © 4610 14000 4270 | 12900 °© 3030 | 11800 3boo | 10700 3260
Angle of elevation
ID ml OD ssl °° sol OD 451 00 401 'oﬂ 351
Height & Height| Height 9 Height| Height & Height| Height 2 Height{ Height & Height| Height & Height
in 2 in in § in in & in in in in in g in
feet ¢ metres | feet ¥ metres| feet [ metres| feet & metres | feet metres | feet & metres
o o o [-] =] Q L+ ] [+ ] [+] 0 [+]
270 o 3 247 ° 75 225 ° 68 203 ° 62 % ° L1 159 e 48
839 5 a55| 772 3 35| 706 5 ars| 6e0 S rosi sy3 5 xm| sor 3 iy
1440 #40| 1330 406 | 1220 373| 1110 339 1000 305| 893 272
2000 5 637| 1930 15 500 1780 !5 542 1620 !5 4o5| 1470 I3 48| 1310 13 4or
2770 2° B45| 2570 2° 4Bs| 2370 2° 24| 2170 29 663| 1970 2° 6oz2| 1770 20 342
3400 25 1060 3250 25 gor| joco 23 g16| av6o 25 B4z 2520 25 68| azyo 27 6oy
4250 3% 1290 3960 3% 1200| 3670 3°1120| 3390 3% 1030| 3100 3 945 | 2810 30 Bs8
sos0 3% 1530 | 4710 35 1430 4380 35 1330 4050 Id1230| 3720 35 1r30| 3390 35 1030
5880 40 1790 | 5500 40 1670 5130 40 1560} 4750 1450 | 4380 40 1330 4000 40 1a20
6750 45 2060 6330 %5 1930| 5010 45 1Boo| 5400 45 1670| 5070 45 1540| 4650 45 a0
7670 50 2330 7200 50 2190 6740 50 2050 | 6270 50 i910{ 5810 50 £770| 5340 59 1620
8610 gg 2620 8100 gg 2470 | ‘boo gg 2310 | ‘%Jogo gg 2160 | 6580 gg 2000 | Ho7o gg 1850
g6oo 2920 | goso 2750 | 8500 2590 | 7940 2420 | 7390 2250 | 6840 zo80
Angle of elevation
o® 30’ o 2% o° =20 o 1§ o° 10 0° og
Height £ Height| Height & Height | Height & Height| Height & Height| Height § Height| Height § Height
fn £ in in £ in in g2 in in £ i in in in & in
feet & metres feet o metres feet ¥ metres feet Y metres feet metres feet  » metres
0 o ] o o o o o [+] ] ] ]
137 e 41 115 o 35 93 ° 28 71 ° 48 o 14 26 ° 8
w0 5 izl 37a 5 oaxa| 308 5 o3| 201 5 73| 175 3 s3f 109 5 33
782 238 671 204 | 561 71| 450 137 339 03| 229 69
1160 '3 354 | 1000 15 30b 852 15 259 697 I5 212 542 15 165 387 IS 118
1570 2° 481 138 *° 4z0]| 1180 *° 360 o8z 22 299 783 2° 238 [1.7] 20 8
2030 25 620 1790 25 546 | 1540 25 471 | 1300 25 397 1060 25 323 818 25 249
2520 3° 70| 2240 3° 683| 1050 % so5| 1660 3° s07] 1370 3% 4z0| 1090 30 332
3000 s 93z | zyz0 35 831 | 2390 35 730 | 2060 35 629! 1730 35 528 | 1400 35 427
3620 42 1100 3250 40 991 | 2870 40 877 zs00 40 762 { z1z20 40 648] 1750 40 533
4230 45 1290| 3810 45 1160 3390 45 1030 | 2970 45 goy 2550 45 omn| zrz0 ¥ 651
4880 % 14801 4410 %1340} 3950 3% 1200] 3480 3% 106o| 3020 5% g2z 2560 39 8o
ss60 35 1690| sos0 25 1s40| ase0 351380 4ago 3P 1a30| 3530 35 1070| 3020 33 gar
6280 "2 1910l 5730 17401 5180 4620 1410! 40%0 1240 | 3520 1070

15970
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X.—TABLE OF RANGES IN NAUTICAL MILES
Height of object less than height of observer

Angle of depression

o o5 o° 10 o 1§° o® 20 o® g’ o® 30
T e e g Mo Hio g | o g gt g g | sop
feet metres feet o fect 2 mztres feet o metres teet £ metres fest o metres
o  © o o o© °o _ © o o o o © o ©
a ! 3 13 ' ; ;3 T ;Z ! :: ;: ! 1: ;: ! zg
7 2 s 39 2 n2 61 2 18 83 2 ag wh 2 32| 127 2 39
ar 3 6 s2 3 as| 83 3 25| iy 3 34| s 3 44l 176 3 53
24 ; 7 64 ‘; 19 103 ‘; 31| 143 ‘; 43| 183 ‘; 55] 223 ; 68
Ri pinminmigmiamis
24 g 89 g 27 156 ; 47| 222 g 67 288 g 88| 355 g 108
ar 7| "9 29| 170 52| 245 74| 320 97| 396 120

9 9 9 9 9 9
T ol e Bl W ae | W o o] B 17| 4% g 1
77 15 24| 231 5 o 386 5 pry| sqr 15 16e| Gos 5 212
13 2 4| 213 * 65| 411 2° 125| 6og 2° 185] 808 2° 246
o ® ol 155 25 48| 398 25 raz| 640 25 195| 884 25 269
59 3° 18| 346 3° 106| 634 I° rgsf ¢z I° a8
o 3 o 258 35 59! 500 35 180| gar 35 281
130 4° 40| s06 4 is55] 382 ¥ 259
o 45 ol 385 45 18| 805 45 a4
226 3° 69| 690 5° ap
8 35 o| 537 35 164
[} 6o o 346 xob

Angle of depression

°ﬂ 351 oD 40 °° 451 otl sol oﬂ 55’ 10 m’
Helght gﬂl?'ght Height & Height| Height § Heicht| Height § Height| Height & Heignt| Height § Height
in in n in in g in in E in in g2 in i g in
feet o metres| feet @ metres| feet G ometres| feet 0 metres| feet o metres]| feet  © metres
o o ) & o o o o o o e o
30 ‘: 9 15 ‘: 10 39 ‘: 1z “ :’ 13 48 ? 14 52 7 16
Sinlmamiymiy s g
207 3 63 238 3 72 269 3 8 300 3 91 331 3 100 362 3 110
263 ) joz 4 92 42 4 104 382 ; 1§ 1] 422 ; 128 462 ; 140
I I R I B S I I B

. 7 7 7 7 7 7
il il iy i e i g i
9 9 86
219 10 158 ;3 10 ;83 g% 10 ig 73; 10 33’3 lg';g 1o 263: Iggg 10 :68

55 15 59 4 15 33 15 9 15 3 15 3 15
8xo0 20 259 | 1000 20 306 | ri6o 20 353| 1310 20 400 | 1470 20 448 1620 20 495
1000 o7 | 1200 7 367 | 1400 2 4281 1600 z 489 | 18oo 25 549 | 2000 25 610
1120 35 343 | 1370 5 417 1610 5 4911 1850 5 566} z100 640 | 2340 bt 714
1z00 3° 368 | 1490 30 456 | 1780 30 543 2070 Jo 631 ] 2350 3o 719 2640 3% 806
1250 35 381 | 1580 35 482 1910 35 583 | azq0 35 685 | 2570 35 786 ] 2910 ig 887
1260 ¥ 384 1630 40 497 | 2000 42 612 2380 40 727| 2760 40 841 ] 3130 45 956
1230 42 374| 1650 4: 502 | 2060 4.5, 620| 2480 ;g 757{ 2900 ;g 885 | 3320 1010
160 5 352 | -1620 5 494 2080 :S 634 | 2540 p 776 | 3010 o 918 | 3470 5 1050
ros0 55 319| 1560 o #74| 2070 20 b29f 2570 35 783 3080 35 938 3sBo 35 rogo
899 274 | 1460 443] zoro 6Ir| as6o 780 3110 o47] 3660 110

For explanation, sce page 224.
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Loy X.—TABLE OF RANGES IN NAUTICAL MILES
Height of object less than height of cbserver
- Angle of depression
l. o Io 20' 'a 3°I !o 400 1° so: 2° mt‘
. i ; ® d =
gt | Teon g il § Nogh | g § Mg | Hoph | vag g g
tret  metres| feet & metres| feet o metres | feet £ metres| feet & metres| feet | metres
o o o [+] =] o o o [+ ] [ ] o] o
61 ° 18 70 ° “9 Q 24 B8 ° a6 91 ° 29 w06 ° 32
183 T 56 zle 1 64 237 T o 263 1 8| =z90 ! 88 316 ° o6
305 2 92| 340 2 106| 393 2 1ro| 437 % 133] 48r % 6| s26 2 160
424 3 1ag| 486 I 148 s48 3 167] 610 3 185 672 3 204 | 734 3 223
541 4 165 621 4 18 701 4 a3 80 4 238 860 4 262| g40 4_' 286
658 3 a0o| 755 3 a30f B85z 3 aso| o950 3 aBg| ras0 ¥ 319) 1o ¥ 4o
772 235 887 270 | 1000 305 II10 340 | 1230 375] 1340 410
886 g 270| 1010 g jro| 1150 g 351 1280 g 391 1410 ; 432] 15350 g 472
997 34| 1140 3so| 1390 395 | 1440 441| 1590 487 r750 533
oo 2 a37| 1270 9 388| 1440 2 g4o| 1610 F 491] 1780 9 42 1990 9 o4
1430 ' 435| 1650 ' 503 1870 I° s570| 2000 '® 638 2310 ' 705| 2530 °
1930 "5 589 2240 5 684| ass0 I5 78] 2860 !5 872 a170 5 o67| 480 S 1060
2400 2° 732} 2790 2% Bs3| 3190 20 974 3590 2° 1090| 3090 *°1210| 4300 2° 1330
2830 25 86z| 3310 25 1010) 3800 25 rrso 4290 25 1300 | 4770 25 1450| 5260 23 1600
3220 3% o82| 3790 31150 4370 3% 1330| 4940 3% 1500| 5520 3% 1680 6ogo 3°18se
3570 35 1080) 4230 1200 [ 4900 35 1490 5560 35 1690 6230 35 1890 | 6890 35 areo
3880 4% 1180 | 4640 1410] 5390 49 1640| 6140 *° 1870| 6890 *° 2100 7650 4° 2330
4160 45 1270 | 5000 4% 1520| 5B4o 5 1780 | 6680 45 z030| 7530 45 2200 8370 45 2550
4400 50 13401 5330 © 1620 | 6260 5° 1900 | 7190 so 2190| 8120 50 2470 | gos0 se 2750
4600 gglq.no 5620 zgrno 6640 35 2020| 7660 5 2330 | 8670 22264.0 9690 ggzgso
4760 1450 | 5870 1790 | 6980 2120| 8080 2460 | 9190 2800 | 10300 3140
Angle of depression
3‘ 20’ z’o 40' 3:: m: 30 20' 30 401 41: m:
Helght E,Hqght Height 5 sight | Height anlgm Helght B Helght| Helght gw Height & Height
[ in in in in in n n in in in g iIn
feet 7 metres | feet metres | feet metres | feet metres | foet metres |  feet 3 metres
L) o o o ) o o o o o °o °
123 % 27| w0 43| 159 O 48| 176 ° s3| 196 O 59| 212 © 64
369 ' 12 422 T 128 476 ! 14§ s29 ' 161 582 ! 1y 636 ! 193
614 2 187| 703 ? 214 792 2 241] 880 2 268] obp 2 295] 1050 2 322
858 3 261 o8z 3 299| 1100 3 337] 1230 3 375 | 1350 3 4121 1470 3 450
1090 4 335] 1250 4 383] 410 4 432 1570 4 481| 1730 4 539l 1Boo 4 538
1340 g 48] 1530 g 4671 1730 g 527 | 1920 z s86| 2130 g 66| 2310 g 7206
1570 481 | 1Boo 551 2040 621 | 2270 692 | 2500 762 | 2730 32
1810 g 553| 2080 ; 634 2340 ; 715 | 2610 g 796 | 2880 ; 877 3140 g 959
2050 625 | 2350 717} 2650 Bog | 2950 901 | 3250 993 | 3560 1080
2280 lg 696 | abzo 12 799( 2950 :g goz | 3290 ? 1000 3630 ? rroo 3970 ? 1310
agro - goB| 3420 “ro40! 3860 ‘Trxr70| 4300 1% rar0] 4750 1° re4o| 5190 11580
4100 3 1250 4720 15 14300 5340 5 1620| sob0 1810 | 6580 !5 2000| 7200 Y5 2190
5190 2% 158 | 5080 2° 1820 6780 29 2060| 7580 2310| 8380 *agso| 9180 2° a0
6z30 25 1900 | ‘7210 2190} 8180 3534.90 9160 35 2700 | 10100 25 3090 | 11100 25 3380
7250 3% a210| B4oo a560] 9550 3% 2910} 10700 3° 3260 | 11800 3° 3610 | 13000 39 3060
8220 5asoo 9550 35 2910 | 10800. °? 3310 | 12200 35 3720 | 13500 54:20 14800 354530
9150 2790 | 10600 3250} 12100 "‘°37xo 13600 4"4.:70 15100 °4.6:.o 167700 ‘wsogo
10000 33060 11700 :3570 13400 454090 15100 45 4600 16700 45 srao | 18400 45 5630
10900 52 3320 | 12700 3890 | 14600 5°4460 16400 5° 5oa0 18300 ° 5590 | 20200 F° G160
11700 223570 13700 6:4190 15800 35 4810 | 17800 ggmo 19900 35 obo | 21000 26680
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
40 301 50 oo’ so 301 60 oof 60 301 7c mr

Height 8 Height| Height g Height| Meight & Heigbt| Height @ Height| Height § Helght | Height & Height

in 2 in in in in a in in in g in in g i
feet 2 meires feat ﬂ metres feet o metres feet o moetres feet o metres feet o meres
] =] =] [-] L] o] =] [+ ] o [+ ] o [+]
238 2 72| 265 © 81| 202 ° 89| 310 ° 7| 246 © xes| 373 ° 13
716 1 218| 796 ' 242] 876 ' 267| o956 ' 291 1030 ' 3161 1110 ' 340
1190 2 363 | 1320 z 404 | 1450 2 444 | 1500 2 485 | 1720 2 526 1860 2 567
1660 3 son 850 3 564 2040 3 zz2z0 3 670| 2410 3 736 2600 3 793
2130 4 651] 2370 * 25| 2610 4 98| 2860 4 872 3100 4 945| 3340 4 1010
2600 2 795| 2900 3 885 3100 3 o974 3490 ¢ tbo| 378 3 1150| 4080 ¢ 1240
3070 9381 3420 1a40 | 3770 1150 4120 1250 | 4470 1360 | 4820 1460
3540 7 1080| 3940 7 1200l 4340 7 1320| 4750 g wo| s150 7 as70) 5550 7 1690
4010 1220 | 4460 1360] 4920 1500 | 5370 1630 5830 1770} 6290 1910
4470 9 1360 | 4980 9 1510} 5490 9 1670 | 6ooo 9 18301 6510 9 1980 | 5020 9 2140
5860 ' 1780 6530 ° 1990} 7200 1% z190]| %870 I° 2390 8540 ° 2600 | 0210 19 2800
8140 15 24801 gojo 13 2760 | 10000 13 3050 | 10900 15 3330 | 11800 15 3620 | 12800 13 3910
10300 2 3160 | 11500 20 353¢ | 127700 20 3890 { 14000 %o 4260 | 15200 20 4630 | 16400 2° 5000
12500 23 3830 14000 23 4280 15500 23 4730 | 1600 25 5180 | 18400 23 5630 | 19900 2% GoSo
14700 4490 | 16400 30 5020 | 18200 3o 5550 | 19900 3° 6oSo 21700 39 G620 23400 3o 7150
16800 35 5140 | 18800 35 g750 | 20800 35 6360 | 22800 35 6980 24900 35 4590 | 26900 35 8210
18900 4% 5280 | 21200 4° 6470 | 23500 7160 | 25800 7860 | 28000 4° 8550 { 30300 4° 9250
2100045 6400 | 23500 45 7180 | 26000 45 7950 | 28600 45 8730 | 31100 43 g510] 33700 45 10200
23000 5% 7020 | 25800 5° 7870 | 28600 5° 8730 | 31400 5° 9590 | 34200 3% 10400 | 37100 5% 11300
25000 55 7620 | 28000 gs 8550 [ 31100 39 9490 | 34200 gg 10400 | 37300 gs 11300 | 40400 77 12300
26900 8210 | 30200 ° 9230 | 33600 ~ 10200 | 36900 T 11200 | 40300 - 12200 | 43600 "C 13300

Angle of depression

7° 30 8° oo’ 8" 30 9° oo’ ¢° 30 10° 00’
Height & Height| Height § Height| Height & Height| Height & Helght| Height § Height| Meight 8 Height

in 9 in n ? i in & in in E in in in in
feet o} metres feet© of metres feet 0 metres feet o metres feet o metres feet ¥ metres
o o o o o o o o ° o o o
399 0 a2r) 427 2 130| 454 ° 138] 481 ° 46| 508 © use| 535 © 163
1190 ) 365( 1270 1 300| 1360 ! 415| ra40 ! 430] 1520 1 464 1600 1 489
1990 2 6oB 2130 2 649 2260 2 691 | 2400 2 732§ 2540 2 774| 2670 2 815
2790 3 851 2080 3 gog 3170 3 g66 3360 3 1020f 3550 3 1080 3740 3 1140
31580 4 1090| 3830 % 1160 go70 4 1240 | 4310 4 1310 | 4560 4 1390 | 4810 4 1460
4380 ¢ 1330| 4670 3 1430 4970 § 1s10| s270 3 sboo| s570 3 1690 5870 ¥ g0
SI70 1570 5520 1680 5870 1790 | 6220 1890 | 6580 2000 | 6930 z110
5960 g 1810 | 6360 g 940 | 6770 g 2060 | 7180 ; 2180 | 7580 g 2310 Sooo g 2430
6730 2050 ] 7210 2190 | 7670 2330 | 8130 2470 | 3500 2610 | pobo 2760
7530 7. 2200 | 8os0 9 2450 | 8560 ? 2610 9080 ? 2960| 9600 ¥ 2920)] 10100 ? 3080
880 e 3010 | 10500 1° 3220 | 11200 *° 3420 | 11900 Io 3630 | 12600 '° 3840 { 13200 1° 4050
13700 13 4200 [ 14700 15 4480 | 15600 5 4770 16600 15 sobo | 17500 15 5350 | 18500 15 5040
17600 2° 5370 [ 18800 2° 5740 | 20000 22 6110 | 21200 2° 6450 | 22500 2% 6860 23700 2° 7230
21400 25 6530 | 22900 25 6980 | 24400 25 7440 | 25000 25 7890 27400 25 8350 | 28900 35 8810
25200 30 7680 [ 26900 3° 8220 28700 3o 8+60 | 30500 Jo 9290 | 32200 3‘_’ 9830 | 34000 7~ 10300
35 8820 30900 35 9440 33000 35 10000 | 33000 35 10600 37000 33 11300 | 39100 33 11900
32600 47 9950 | 34900 4° 10600 | 37200 4° 11300 | 30500 #° 12000 | 41800 4° 12700 44200 4° 13400
36300 45 11000 38800 43 11800 41400 43 12600 44000 45 13400 | 46600 14200 [ 49200 15000
35900 59 r2100 42700 59 13000 | 45600 50 13900 | 48400 39 14700 | 51300 © 15600 | 54200 16500
43500 7 13200 | 46600 gs 14200 | 49700 35 15100 | 52800 35 16100 56000 23 17000 | 59100 33 18000
47000 T 14300 | 50400 e 15300 | 53800 © 16400 | 57200 - 17400 | boboo 18400 | 64000 °° 19500

For explanation, see page 224.
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- XI|.—TEMPERATURE CONVERSION

FAHRENHEIT AND CENTIGRADE

°F °C| °F °C| °F~ °C| °F °C| °F °C| °F *C| °F °C
—52 —46 —14 —2g +23 —4 +61 +17 +99 +38 +137 +59 +175 180
50 4 13 24 25 3 63 8] ot 39 139 oo 176 81
49 5 i § 4 27 65 103 140 178
44 23 2 9 40 61 8z
47 9 29 67 104 142 180
43 22 I 20 41 62 83
45 9 31 68 106 144 182
42 21 o 21 42 63 84
43 5 32 q0 108 146 184
41 20 +1 22 43 64 85
41 4 34 72 110 148 185
40 19 2 23 44 65 86
40 -2 36 74 112 149 187
39 8 3 24 45 66 87
38 38 76 113 151 189
38 17 4 25 46 67 88
36 +2 40 77 115 153 191
37 6 5 26 47 68 8¢
34 4 41 6 79 117 155 6 193
36 15 8: 27 48 9 90
32 5 43 I g 157 194
35 14 7 28 49 70 91
31 7 45 83 121 158 196
34 13 8 29 50 71 92
29 9 47 85 122 160 198
33 12 9| gg 3° ST 6. 72 93
27 11 49 124 162 200
32 11 10 31 52 73 04
25 13 50 88 126 164 202
31 10 II 32 53 74 95
23 14 52 90 128 166 203
22 | 16 9 12 33 54 75 96
54 92 130 167 205
29 8 13 34 55 76 97
20 18 56 04 131 169 207
s 28l o 7 g 14 35 56 77 98
5 95 133 171 209
16 _:g 22 _6 59 +:g 97 +36 135 +sg 173 +78 2171 +12
- 14 +23 5| 161 +9g 37 +137 5 +175 79 lt212
X1I.—CONVERSION FACTORS
Convermion Ratio Factor Reciprocal
DISTANCE
Statute Miles to Nautical Miles . | 66to 96 0-8684 1-151§
Statute Miles ,, Kilometres ] 66, 4 1-6003 o-6214
Nauntical Miles ,, Kilometres ... Wl 76, 41 1-8531 ©-5396
Feet » Metres .| =25 , 82 0-3048 3-2808
Yards » Metres B 32 , 35 0-9I44 1-0936
Fathoms » Feet 6, 1 6-0 o-1667
. SPEED
Miles per hour to Knots . 66 to 76 o-8684 I-1515
Miles per hour ,, Metres per second .- 38 ,, 85 0-4470 2-2369
K:}ots ,» Metres per second . 35 , 68 o-5148 1-9426
Miles per hour ,, Feet per second - 22 ,, 15§ 1-4667 ©-6818
LIQUID MEASURE
Gallons to Litres 50 to II 4-5460 ©-2200
WEIGHT '
Pounds to Kilograms wo | 44 to 97 0-4536 2-2046
PRESSURE
Inches of Mercury to Millibars .. |2100 tO 62 33-87 002953
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Xill.—CONVERSION OF TIME TO ARC

For Intervals of o™ Interpolation Table
b m @ ’ B m ] . h =m ° » m [ m £ [ ] s
00 00 0 00|08 00| 120 00 | 16 0O | 240 0O ooooéoc; 03170“6 0637; ‘
10 2 30 10| 122 30 10 | 242 30 oz 22 5 4z 40
20 § oo 20| 12§ o0 20 | 245 oo 95 . oz 2525I 4514l
3| 730| 30|12730] 30|24730[ 107 0052 gol¥
40| 1000 40| 130 00 40 | 250 00 13 3 13 53 53 I 43
50! 12 30 501 132 30 50 252 30 18 O %4 33 © 34| 06 58 I 44
21 0 05 O §5 1 45
o ob 4, 56 07 oI I 46
01 00| 1500|0000]13500]| 170025500 26 46 0b
o o7 o 57 I 47
10| 1730 10| 137 30} 10| 257 30 29 . o8 9% 9 .8
20| 2000 20| 140 00O 20| 260 00 34 54.05 i4
30| 2230 301 142 30 3o | 262 30 37, ?g 03 57 | 22 7 : "3
40| 2500 40 ] 145 00 40 | 265 oo 2 letoz 2215‘.
so| 2730 solm4730] so|a6730f 450 1 o5 | a5 ;z.
50 10 30
0200 3000|1000 15000} I8 00| 270 0O 53:;3 13:°3. 33!53
10| 3230 10| 152 30 10| 272 30| o0 58 o 14 L I 38 I 54
20| 3500 20| 155 oo 20275 00| oX oI _ Ig 21 | :g 4l 52
30| 37130 30] 157 30 30 | 277 30 ob o 17 26 : 46 ; 5
40 4000 40 | 160 00 40 | 280 00 9 e 29 g 49 5;
50| 42 30 50 162 30 50| 282 30 14 34 ! 54 rs
o 19 109 I 59
17 o 20 37 1 IO 07 57 2 00
ojoo| 4500l 11 00| 165 00 | 19 00 | 285 00 22 o 2 o8 o2
10| 47 30 10| 167 30 10| 287 30 25 . 45 o5 z o1
20| 50 00 20 | 170 00 20 | 260 cO 3, 50 2 10 292
30{ 5230 30|17230| 30|2023| 33 zi 53 1 :i 13 :i
40] 5500 40 [ 175 oo 40 | 295 00 38,;,25 04-58“5 18205
501 5730 50| 177 30 50 | 297 30 41 05 ox 21
o 26 116 2 0b
46 oz o6 II 26 2
a4 00| 6000 |12 00| 180 0O |20 0O | 300 0O 4902?; ogllg 2920078
10| 62 30 10} 182 30 10| 302 30 54, L . 34
20| 6500 20 ; 185 0o 20305 00 | OX 57 g 17123 372:9
go| 6730 30| 187 30 30 | 307 30 ””og: 22 o 42:;:
40} 7000 40 | 190 0Q 40 | 310 cO o5 32 35 . L. 445 , 5
50| 72 30 50 | 192 30 50| 312 30 o 1 30 a3 50 , 13
13034 33124- 532“_
05 00| 75 00]13 00| 195 00|21 00| 315 OO 180 38 of 58
10| 7730 10| 197 30 16| 317 30 a1 32 41 : :g 09 oI 2 Ig
20] Booo 20 | 200 0O 20 | 320 0O 2603 4612 06::
3o| 8z 30 30| zoz 30 10 { 322 30 29 3; 9 zg o9 Ig
0| B50of 40/zo500| 40/32500| 340 3|  sey 0| ol
50| 8730 50 | 207 30 50 | 327 30 37 05 57 17
s o40| oz ! 30 22 220
oboo! gooolrqoo|21000]2200]| 33000 45:4I 05x3: 25::;
0} 92 30 10| 212 30 10| 332 30 50 42 I0 ; 3 3
20f 9500 20[z21500| 20|33500 53011 13133 33.2234
30| 9730] 30|21730 30337 30| 02 58 p 8 38, 25
40 | 100 00 40 | 220 00 40 | 340 00| 03 o1 :6 21132 't I
50 ] 102 30 50 | 222 30 50] 342 30 o6 ° 26 13 46
09 0 47 29 1 37 o 2 27
0700 | 105 0o | 15 00 | 225 00 | 23 00 | 345 00 14:42 34:§g 54:3
10| 107 30 10| 227 30 10| 347 30 17 o :o 37 I 09 57 2 30
20| 110 0O 20| 230 0O 20 | 350 00§ 03 22 ob 42 40 10 00
30112 30 30| 232 30 ‘30| 352 30| When the argument is an exact tabulated
40| 115 00 40 | 235 0O 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.

230




% XIV.—CONVERSION OF ARC TO TIME
DEGREES MINUTES
e A om a h m o] h m o h m o h m o b sl o m .
0l coo]l 60| 4c0f120| 800|180 |12 00| 240 { 16 00| 300 | 20 0O o| ooo
1| co4| 61| goq4] 121 | B804 | 1Br 1204 ) 241 |16 04 | 301 | 20 04 I| oo4
2| ooB| 62| 408 122| 808|182 ]| 12 08] 242 | 16 08| 302 | 20 08 2| oo
3| ox2] 63| 412|123 | 812|183 |1212]243 |16 12| 303 | 20 12 3| o012
4] o16| 641 416 124 | 816 184 | 12 16 | 244 | 16 16 | 304 | 20 16 4| o1xb
5| o20} 65| 420125 | 820 185 |12 20 245 | 16 20 | 305 | 20 20 5| o020
6] o2q| 66f 4241126 824) 18612 29] 246 | 1624 306 | 2024 6| o024
7] o28| 67| 428127 | B28| 187 | 12 28] 247 | 16 28 | 307 | 20 28 7| oaz8
8| o32] 68] 432] 128 | 832|188 {12 32| 248 | 16 32 | 308 | 20 32 8| o3z
9| o36f 69 436129 | 836)]| 189 | 12 36| 249 | 16 36 | 309 | z0 36 9{ o36
10| o400} 70| 440|130 | 840 | 160} 12 40] 250 |16 40| 310 [2040] 10 © 40
I | o4 70| 444 13x | 844|101 |12 44| 250 | 1644|317 l2044| 11 044
12| 048 72| 448 ) 132 | B 48| 192 |12 4B | 252 |16 48 312 f2048) 12| o048
13| os52| 73| 452133 | Bs2) 193 | 1252 253 | 1652} 313 [2052) 13| o552
14| o56] 74| 456134 | B56| 194 |12 56] 254 |16 56] 314 {2056} 14| © 56
15| roo]| 75| 500|135 goo 195 |1300| 255 |1700] 315 2100 15| 100
16 104 76| 504|136 | 904|196 [ 1304 | 256 |17 04] 316 {2104 16| 104
17| 108 77| 508|137 | 9oBlig7 | 1308|257 1708|317 |2108] 17] 108
18| rx2| 78| 512|138 | 932|198 |13 12| 288 |17 12| 3x8 {21 12| 18] 1 12
19| 16| 29; 516}1391 916} 19 | 13 16 )] 259 117 16| 319 |21 16| 19| 1 16
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