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TABLE 14 TABLE 14
Dip of the Sea Short of the Horizon Dip of the Sea Short of the Horizon
Height of eye above the sea, in feet and (meters) Height of eye above the sea, in feet and (meters)

Dis- Dis- Dis- Dis-
tance 5 10 15 20 25 30 35 40 45 50 tance tance 55 60 65 70 75 80 85 90 95 100 tance
(L5) (3.0) (4.6) 6.1) (7.6) ©1) | @7 | @2 | @7 | 152 168) | (@83 | 198 | @13) | (229 | (244) | (259 | (7.4 | (29.0) | (305)

Miles ! ! ' ! ! ! ' ! ! ! Miles Miles ! ! ' ! ! ! ' ! ! ! Miles
0.2 14.2 28.4 425 56.7 70.8 84.9 99.1 [113.2 127.3 141.5 0.2 0.2 155.6 169.7 183.3 |197.9 |212.0 |226.1 |240.2 |254.2 |268.3 |282.3 0.2
0.3 9.6 19.0 28.4 37.8 47.3 56.7 66.1 75.6 85.0 94.4 0.3 0.3 103.8 113.3 |122.7 |132.1 141.6 151.0 |160.4 |169.9 179.3 188.7 0.3
0.4 7.2 14.3 21.4 28.5 35.5 42.6 49.7 56.7 63.8 70.9 0.4 0.4 77.9 85.0 921 99.2 106.2 113.3 |120.3 |127.4 1345 1415 0.4
05 5.9 11.5 17.2 228 28.5 34.2 39.8 455 51.1 56.8 0.5 0.5 62.4 68.1 73.8 79.4 85.1 90.7 96.4 |102.0 107.7 113.3 0.5
0.6 5.0 97 | 144 | 191 | 238 | 285 | 333 | 380 | 427 | 474 0.6 06 |521 |568 [ 615 |663 | 710 [757 | 804 |[851 | 898 | 945 0.6
0.7 4.3 8.4 12.4 16.5 20.5 245 28.6 32.6 36.7 40.7 0.7 0.7 44.7 48.8 52.8 56.9 60.9 64.9 69.0 73.0 77.1 81.1 0.7
0.8 3.9 7.4 10.9 14.5 18.0 215 25.1 28.6 32.2 35.7 0.8 0.8 39.2 42.8 46.3 49.8 53.4 56.9 60.4 64.0 67.5 711 0.8
0.9 35 6.7 9.8 12.9 16.1 19.2 224 255 28.7 31.8 0.9 0.9 34.9 38.1 41.2 44.4 47.5 50.7 53.8 56.9 60.1 63.2 0.9
1.0 3.2 6.1 89 | 117 | 146 | 174 | 202 | 230 | 259 | 287 1.0 10 | 315 | 344 | 372 | 400 | 428 | 457 | 485 |13 | 542 | 570 1.0
11 3.0 5.6 8.2 10.7 13.3 15.9 185 21.0 23.6 26.2 11 11 28.7 313 33.9 36.5 39.0 41.6 44.2 46.7 49.3 51.9 11
1.2 29 5.2 76 9.9 12.3 14.6 17.0 19.4 21.7 241 1.2 1.2 26.4 28.8 311 33.5 35.9 38.2 40.6 42.9 45.3 47.6 1.2
1.3 27 4.9 7.1 9.2 11.4 13.6 15.8 17.9 20.1 223 1.3 1.3 24.5 26.7 28.8 31.0 33.2 354 375 39.7 41.9 44.1 1.3
1.4 2.6 4.6 6.6 87 | 107 | 127 | 147 | 167 | 188 | 208 1.4 14 | 228 | 248 | 268 | 289 | 309 | 329 | 349 | 370 | 390 | 410 14
15 25 4.4 6.3 8.2 10.1 11.9 13.8 15.7 17.6 195 15 15 21.4 23.3 25.1 27.0 28.9 30.8 32.7 34.6 36.5 38.3 1.5
16 24 4.0 6.0 77 95 113 13.0 14.8 16.6 183 16 1.6 20.1 219 23.6 25.4 27.2 29.0 30.7 325 34.3 36.0 1.6
1.7 24 4.0 57 7.4 9.0 10.7 12.4 14.0 15.7 17.3 1.7 1.7 19.0 20.7 22.3 24.0 25.7 27.3 29.0 30.7 32.3 34.0 1.7
18 2.3 3.9 55 7.0 86 | 102 | 117 | 133 | 149 | 165 18 18 | 180 | 196 | 212 | 228 | 243 | 259 | 275 | 200 | 306 | 322 18
1.9 23 3.8 5.3 6.7 8.2 9.7 11.2 12.7 14.2 15.7 1.9 1.9 17.2 18.7 20.1 21.6 23.1 24.6 26.1 27.6 29.1 30.6 1.9
20 22 3.7 5.1 6.5 7.9 9.3 10.7 12.1 13.6 15.0 2.0 2.0 16.4 17.8 19.2 20.6 22.0 235 24.9 26.3 27.7 29.1 2.0
21 22 36 19 6.3 76 9.0 103 11.7 13.0 143 21 2.1 15.7 17.0 18.4 19.7 211 224 238 25.1 26.5 27.8 21
22 22 35 48 6.1 7.3 8.6 9.9 11.2 12.5 13.8 22 2.2 15.1 16.3 17.6 18.9 20.2 215 22.8 24.1 25.3 26.6 22
23 22 3.4 4.6 5.9 71 8.3 9.6 10.8 12.0 13.3 23 2.3 14.5 15.7 16.9 18.2 19.4 20.6 21.9 23.1 24.3 25.6 23
24 22 3.4 45 5.7 6.9 8.1 9.2 10.4 11.6 12.8 2.4 2.4 14.0 15.1 16.3 17.5 18.7 19.9 21.0 22.2 23.4 24.6 24
25 2.2 3.3 4.4 5.6 6.7 7.8 9.0 10.1 11.2 12.4 25 2.5 13.5 14.6 15.8 16.9 18.0 19.1 20.3 21.4 22.5 23.7 25
26 22 33 43 54 6.5 76 8.7 9.8 10.9 12.0 26 2.6 13.0 141 15.2 16.3 17.4 18.5 19.6 20.7 218 22.8 2.6
2.7 2.0 3.2 43 5.3 6.4 7.4 8.5 95 10.6 11.6 2.7 2.7 12.6 13.7 14.7 15.8 16.8 17.9 18.9 20.0 21.0 22.1 2.7
28 22 3.2 4.2 5.2 6.2 7.2 8.2 9.2 10.3 11.3 28 2.8 12.3 13.3 14.3 15.3 16.3 17.3 18.3 19.3 20.4 214 2.8
29 22 3.2 41 5.1 6.1 71 8.0 9.0 10.0 11.0 2.9 2.9 11.9 12.9 13.9 14.9 15.8 16.8 17.8 18.8 19.7 20.7 2.9
3.0 22 3.1 4.1 5.0 6.0 6.9 7.8 8.8 9.7 10.7 3.0 3.0 11.6 12.6 13.5 14.4 15.4 16.3 17.3 18.2 19.2 20.1 3.0
31 22 31 7.0 7.9 5.9 6.8 77 86 95 10.4 31 3.1 11.3 12.2 13.2 14.1 15.0 15.9 16.8 17.7 18.6 19.5 3.1
3.2 22 3.1 4.0 4.9 5.8 6.6 75 8.4 9.3 10.2 3.2 3.2 11.1 11.9 12.8 13.7 14.6 15.5 16.4 17.2 18.1 19.0 3.2
3.3 2.2 3.1 3.9 48 5.7 6.5 7.4 8.2 9.1 9.9 3.3 3.3 10.8 11.7 12.5 134 14.2 15.1 15.9 16.8 17.7 18.5 3.3
3.4 22 3.1 3.9 47 5.6 6.4 7.2 8.1 8.9 9.7 3.4 3.4 10.6 114 12.2 13.1 13.9 14.7 15.6 16.4 17.2 18.1 3.4
35 22 3.1 3.9 4.7 55 6.3 71 7.9 8.7 95 35 3.5 10.3 11.2 12.0 12.8 13.6 14.4 15.2 16.0 16.8 17.6 3.5
3.6 292 31 3.0 76 5.4 6.2 7.0 78 86 9.4 36 3.6 10.1 10.9 11.7 125 13.3 14.1 14.9 15.6 16.4 17.2 3.6
3.7 22 3T 3.8 4.6 5.4 6.1 6.9 7.7 8.4 9.2 3.7 3.7 9.9 10.7 115 12.2 13.0 13.8 145 15.3 16.1 16.8 3.7
3.8 22 3.1 38 4.6 5.3 6.0 6.8 75 8.3 9.0 3.8 3.8 9.8 10.5 11.3 12.0 12.7 13.5 14.2 15.0 15.7 16.5 3.8
3.9 22 3.1 3.8 45 5.2 6.0 6.7 7.4 8.2 8.9 3.9 3.9 9.6 10.3 11.1 11.8 12.5 13.2 14.0 14.7 15.4 16.1 3.9
4.0 22 3.1 3.8 45 5.2 5.9 6.6 73 8.0 8.7 4.0 4.0 9.4 10.1 10.9 11.6 12.3 13.0 13.7 14.4 15.1 15.8 4.0
a1 22 3.1 38 75 52 58 65 72 7.0 86 71 4.1 9.3 10.0 10.7 114 121 12.7 134 14.1 14.8 155 4.1
4.2 22 3.1 38 4.4 5.1 58 6.5 71 78 85 4.2 4.2 9.2 9.8 10.5 11.2 11.8 12.5 13.2 13.9 14.5 15.2 4.2
43 22 3.1 3.8 4.4 5.1 5.7 6.4 71 7.7 8.4 43 4.3 9.0 9.7 10.3 11.0 11.7 12.3 13.0 13.6 14.3 14.9 4.3
4.4 22 3.1 3.8 4.4 5.0 5.7 6.3 7.0 76 8.3 4.4 4.4 8.9 9.5 10.2 10.8 11.5 12.1 12.8 13.4 14.0 14.7 4.4
45 22 3.1 cK:] 4.4 5.0 5.6 6.3 6.9 75 8.2 45 45 8.8 9.4 10.0 10.7 11.3 11.9 12.6 13.2 13.8 14.4 45

4.6 8.7 9.3 9.9 10.5 111 11.8 12.4 13.0 13.6 14.2 4.6
3? gg gi gg jj gg gg gg gg ;i gé ig 4.7 8.6 9.2 9.8 104 11.0 11.6 12.2 12.8 134 14.0 4.7
48 22 31 38 44 49 55 6.1 6.7 73 79 48 4.8 8.5 9.1 9.7 10.2 10.8 11.4 12.0 12.6 13.2 13.8 4.8
4.9 22 3.1 38 4.3 4.9 55 6.1 6.7 7.2 78 4.9 4.9 8.4 9.0 9.5 10.1 10.7 11.3 11.9 12.4 13.0 13.6 4.9
50 22 31 38 43 4.9 55 6.0 6.6 7.2 77 5.0 5.0 8.3 8.9 9.4 10.0 10.6 11.1 11.7 12.3 12.8 134 5.0
] 22 31 38 i) 49 54 59 6.4 6.9 74 55 55 7.9 8.5 9.0 9.5 10.0 105 11.0 115 121 12.6 55
6.0 22 31 38 43 251 53 5.8 6.3 6.7 72 6.0 6.0 7.7 8.2 8.6 9.1 9.6 10.0 10.5 11.0 11.5 11.9 6.0
6.5 292 31 38 43 4.9 %] 5.7 6.2 6.6 71 6.5 6.5 7.5 7.9 8.4 8.8 9.2 9.7 10.1 10.5 11.0 11.4 6.5
70 22 31 38 43 4.9 53 Wi 6.1 6.5 7.0 7.0 7.0 7.4 7.8 8.2 8.6 9.0 9.4 9.8 10.2 10.6 11.0 7.0
75 22 31 38 43 49 53 57 =T 6.5 69 75 7.5 7.3 7.6 8.0 8.4 8.8 9.2 9.5 9.9 10.3 10.7 7.5
8.0 22 31 38 43 49 53 5.7 6.1 5.5 6.9 8.0 8.0 7.2 7.6 7.9 8.3 8.6 9.0 9.3 9.7 10.0 10.4 8.0

8.5 7.2 7.5 7.9 8.2 8.5 8.9 9.2 9.5 9.9 10.2 85
8.5 2.2 3.1 3.8 4.3 4.9 53 5.7 6.1 6.5 6.9 8.5 9.0 -5 -E 78 81 85 8.8 01 04 0.7 10.0 9.0
9.0 2.2 3.1 3.8 4.3 4.9 5.3 5.7 6.1 6.5 6.9 9.0 9'5 7'2 7'5 7'8 8.1 8.4 8.7 9'0 9'3 9.6 9'9 9'5
9.5 2.2 3.1 3.8 4.3 4.9 5.3 5.7 6.1 6.5 6.9 9.5 lOlO 7'2 7'5 7-8 8.1 8‘4 8‘7 9'0 9'3 9'5 9‘8 10'0

10.0 2.2 3.1 3.8 4.3 4.9 53 5.7 6.1 6.5 6.9 10.0 ) | ; i | . ) i i | ; i
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Measured Between Sea Horizon and Top of Object Beyond Sea Horizon

TABLE 15
Distance by Vertical Angle

Difference in feet between height of object and height of eye of observer

Angle  I-05 T 600 | 700 | 800 | 900 | 1000 | 1200 | 1400 | 1600 | 1800 | 2000 | ~"9'e
°o ! Miles Miles Miles Miles Miles Miles Miles Miles| Mileg Miles Mile: o !
005 ]20.8 |23.2 [25.4 |27.5(29.5 |31.4 |34.8 [38.0 (41.0 |43.8 |46.5 0 05
0 06 ]19.8 |22.3 |24.5 |26.6 |28.5 |30.4 |33.8 [37.0 [40.0 |42.8 |45.4 0 06
0 07 ]19.0 |21.4 |23.6 |25.6 |27.6 |29.4 |32.9 [36.0 [39.0 |41.8 |44.4 0 07
0 08 |18.2 |20.5 (22.7 |24.7 |26.7 |28.5 [31.9 |35.1 (38.0 |40.8 |43.4 0 08
009 |17.4 |119.7 [21.9 |23.9 |25.8 |27.6 |31.0 [34.1 [37.0 |{39.8 |42.5 0 09
010 |16.7119.0 [21.1]23.1 125.0 [26.8 [30.1 |33.2 |36.2 [38.9 41.5 0 10
011 ]16.0 |18.3 [|20.4 [22.3 |24.2 |26.0 |29.3 [32.4 [35.3 |38.0 [40.6 011
012 |15.4 |17.6 |19.6 [21.6 |23.4 |25.2 |28.5 |31.5 (34.4 |37.1 |39.7 0 12
0 13 |14.8 |16.9 |19.0 |20.9 |22.7 |24.4 |27.7 |30.7 |33.6 |36.3 |38.8 0 13
014 |14.2 |16.3 |18.3 |20.2 |22.0 |23.7 |26.9 [30.0 [{32.8 |35.4 [38.0 0 14
015 |13.7115.8 [17.7 |19.6 |21.3 [23.0 [26.2 |29.2 [32.0 [34.6 [37.2 0 15
017 |12.7 |14.7 |16.6 [18.4 |20.1 |21.7 |24.8 [27.8 [30.5 |33.1 |35.6 0 17
020 |J11.4 /13.3 |15.1 |16.8 |18.4 |20.0 |23.0 [25.8 [28.4 |31.0 |33.4 0 20
0 25 9.7 |11.4 |13.0 |14.6 |16.1 |17.5 (20.3 |22.9 |25.4 [27.8 [30.1 0 25
0 30 8.4| 9.9 11.4 |12.8 |14.2 |15.5|18.1 |20.5 |22.9 [25.2 [27.4 0 30
0 35 7.4 8.8 1]10.1 |11.4 |12.6 |13.9 [16.3 [18.5(20.7 |22.9 |24.9 0 35
0 40 6.6 | 7.8 9.0 /10.2 |11.4 |12.5 |14.7 |16.9 |18.9 [20.9 [22.9 0 40
045 | 6.0| 7.1 | 82| 9.3/10.3 |11.4 |13.4 |15.4 |17.3 |19.2 |21.1 0 45
050 | 5.4| 6.4| 7.5| 85| 9.4 |10.4 |12.3 |14.2 |16.0 |17.7 |19.5 0 50
0 55 50| 5.9, 6.8| 7.8 87| 9.6 (11.4 |13.1 |14.8 |16.5 |18.1 0 55
1 00 46| 5.5 6.3] 7.2 | 8.0 ] 8.9[10.5(12.2|13.8 [|15.3 |16.9 1 00
1 10 3.9| 47| 55| 6.2 7.0| 7.7| 9.2 |10.6 |12.1 {13.5 [14.9 1 10
120 | 35/ 42| 48| 55| 6.2| 68| 81| 94[10.7|12.0|13.2 120
1 30 3.1 3.7 43| 49| 55| 6.1| 7.3| 85| 9.6 (10.8 [11.9 1 30
1 40 2.8 3.3 3.9| 44| 5.0| 5.5| 6.6 | 7.7 | 87| 9.8 (10.8 1 40
1 50 2.5 3.0 3.6 | 41| 45| 5.0| 6.0| 7.0| 80| 9.0 9.9 1 50
2 00 2.3 2.8 3.3| 3.7 42| 4.6 | 5.5 6.5| 7.4 8.2 9.1 2 00
2 30 1.9 2.2 | 2.6 | 3.0 3.4| 3.7| 45| 5.2 59| 6.7| 7.4 2 30
3 00 1.6 1.9| 2.2 | 2.5 2.8 3.1 | 3.7| 4.4| 5.0| 5.6 | 6.2 3 00
330 | 13| 16| 19| 21| 24| 27|32 37| 43| 48|53 3 30
4 00 1.2 1.4| 1.6 | 1.9 2.1 | 2.3| 2.8| 3.3| 3.7 | 4.2 | 4.7 4 00
5 00 0.9 1.1 13|15 17| 1.9| 2.3| 2.6| 3.0 3.4 | 3.7 5 00
6 00 0.8/ 0.9 1.1 1.3| 1.4 16| 1.9| 2.2| 2.5| 2.8 3.1 6 00
7 00 0.7/ 0.8, 09| 11| 1.2|1.3|1.6| 1.9 21| 2.4 | 2.7 7 00
800 | 06|07 08|09| 11| 12|14 1.6| 19| 21| 2.3 8 00
10 00 0.5/ 0.6, 0.7 07] 08| 09| 1113|1517 1.9 10 00
12 00 0.5/ 05, 06| 0.7 08|09 11| 12| 1.4 1.5 12 00
15 00 0.5, 06| 06| 07| 09| 1.0 1.1 1.2 15 00
20 00 0.5, 0.5 0.6 0.7| 0.8| 0.9 20 00
25 00 0.5 0.6 0.6 0.7 25 00
30 00 0.5 05| 0.6 30 00
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TABLE 16

Distance by Vertical Angle
Measured Between Waterline at Object and Top of Object

Height of object above the sea, in feet and (meters)

TABLE 16

Distance by Vertical Angle
Measured Between Waterline at Object and Top of Object

Height of object above the sea, in feet and (meters)

Angle Angle
10 15 20 25 30 35 40 45 50 55
(3.0) (4.6) (6.1) (7.6) ©.1) | 107) | (12.2) | @13.7) | @15.2) | (16.8)
° ! Miles | Miles | Miles| Miles| Miles| Miles| Mileg Miles Mile Mile ° !
010 | 0.57 | 0.85 | 1.13 | 1.41 | 1.70 | 1.98 | 2.26 | 2.55 | 2.83 | 3.11 0 10
011 | 0.51 | 0.77 | 1.03 | 1.29 | 1.54 | 1.80 | 2.06 | 2.31 | 2.57 | 2.83 011
012 | 0.47 | 0.71 | 0.94 | 1.18 | 1.41 | 1.65 | 1.89 | 2.12 | 2.36 | 2.59 0 12
013 | 0.44 | 0.65 | 0.87 | 1.09 | 1.31 | 1.52 | 1.74 | 1.96 | 2.18 | 2.39 0 13
014 | 0.40 | 0.61 | 0.81 | 1.01 | 1.21 | 1.41 | 1.62 | 1.82 | 2.02 | 2.22 0 14
015 | 0.38 | 0.57 | 0.75]|0.94|1.18 | 1.32 | 1.51 | 1.70 | 1.89 | 2.07 0 15
020 | 0.28 | 0.42 | 0.57 | 0.71 | 0.85 | 0.99 | 1.13 | 1.27 | 1.41 | 1.56 020
025 | 0.23|10.34|0.45|0.57|0.68|0.79|0.91|1.02 ]| 1.13 | 1.24 0 25
030 | 0.19 | 0.28|0.38|0.47 | 0.57 | 0.66 | 0.75 | 0.85| 0.94 | 1.04 0 30
035 | 0.16 | 0.24 | 0.32 | 0.40 | 0.46 | 0.57 | 0.65 | 0.73 | 0.81 | 0.89 0 35
040 | 0.14 | 0.21 | 0.28 | 0.35 | 0.42 | 0.50 | 0.57 | 0.64 | 0.71 | 0.78 0 40
045 | 0.13 | 0.19 | 0.25 | 0.31 | 0.38 | 0.44 | 0.50 | 0.57 | 0.63 | 0.69 0 45
050 | 0.11 | 0.17 | 0.23 | 0.28 | 0.34 | 0.40 | 0.45 | 0.51 | 0.57 | 0.62 0 50
055 | 0.10|0.15 | 0.21 | 0.26 | 0.31 | 0.36 | 0.41 | 0.46 | 0.51 | 0.57 0 55
1 00 0.14 [ 0.19 | 0.24 [ 0.28 | 0.33 | 0.38 | 0.42 | 0.47 | 0.52 1 00
110 0.12 [ 0.16 | 0.20 [ 0.24 | 0.28 | 0.32 [ 0.36 | 0.40 | 0.44 110
1 20 0.11 ( 0.14 [ 0.18 | 0.21 | 0.25 | 0.28 | 0.32 | 0.35 | 0.39 120
130 0.09 [ 0.13 | 0.16 | 0.19 | 0.22 | 0.25 | 0.28 | 0.31 | 0.35 130
1 40 0.11 [ 0.14 | 0.17 | 0.20 | 0.23 | 0.25 | 0.28 | 0.31 1 40
1 50 0.10 [ 0.13 | 0.15 [ 0.18 [ 0.21 | 0.23 | 0.26 | 0.28 1 50
2 00 0.12 [ 0.14 [ 0.16 [ 0.19 [ 0.21 | 0.24 | 0.26 2 00
215 0.10 [ 0.13 | 0.15 | 0.17 | 0.19 | 0.21 | 0.23 215
2 30 0.11 | 0.13 [ 0.15 | 0.17 | 0.19 | 0.21 2 30
2 45 0.10 ( 0.12 | 0.14 | 0.15 | 0.17 | 0.19 2 45
3 00 0.11 [ 0.13 | 0.14 [ 0.16 | 0.17 3 00
320 0.10 [ 0.11 [ 0.13 [ 0.14 | 0.16 320
340 0.10 | 0.12 | 0.13 | 0.14 3 40
4 00 0.11 | 0.12 | 0.13 4 00
4 20 0.10 | 0.11 | 0.12 4 20
4 40 0.10 | 0.11 4 40
5 00 0.10 5 00

Angle Angle
60 65 70 75 80 85 90 95 100 105
(183) | (19.8) | (21.3) | 22.9) | (24.4) | (25.9) | (27.4) | (29.0) | 30.5) | (32.0)
° ! Miles Miles Miles Miles Miles Miles Miles Miles Miles| Mileg ° !
010 3.39 |3.68|3.9 |4.24| 453|481 010
011 3.09 1334 |360|386|4.11 |4.37|4.63 | 4.89 011
012 2.83|3.06|3.30|354|3.77|4.01|4.24|448 | 4.71 | 4.9 012
013 261|283 |3.05|3.26|13.48|3.70|3.92|4.13 | 4.35 | 4.57 013
014 242 | 2.63 |1 2.83 | 3.03 1323|344 364|384 |4.04]|4.24 014
015 226 | 245|264 |283|3.02|3.21]3.39]|3.58]3.77 | 3.96 015
020 170 (184 (198|212 |2.26 |2.40|255|2.69|2.83 ]| 2.97 020
025 13 (147 (158 |1.70 (181|192 |2.04|2.15|2.26 | 2.38 025
030 113 (123 (132 (141 (151|160 |1.70(1.79|1.89 | 1.98 030
035 097 1105|113 |1.21 129|137 |145|154]|1.62]|1.70 035
040 085092099106 |1.13|1.20|1.27 |1.34]1.41]|1.49 040
045 0.75|1 082|088 | 094 |101|1.07|1.13|1.19|1.26 | 1.32 045
050 068|0.74|10.79 |1 085|091 |09 |1.02|1.07|1.13|1.19 050
055 062|067 |0.72|0.77 | 082|087 |0.93|0.98]|1.03]|1.08 055
100 0.57 1061|066 |0.71 |0.75]|0.80|0.85|0.90 | 0.94 | 0.99 100
110 048 | 053|057 |0.61|065|0.69|0.73]|0.77]0.81]| 0.8 110
120 042 | 0.4 | 049 | 053|057 | 060 064|067 |0.71 | 0.74 120
130 0.3 | 041|044 | 047 | 050 | 0.53 | 0.57 | 0.60 | 0.63 | 0.66 130
140 0341037040 | 042 | 045|048 | 0.51 | 0.54 | 0.57 | 0.59 140
150 031 ]|033|0.36 |0.39 |04 | 044 | 046 | 049 | 0.51 | 0.54 150
200 0.28 103103303 |0.38|0.40[|042 ]| 045 ]| 0.47 | 0.49 200
215 025|027 |0.29|031|034|03|0.38| 040|042 | 0.44 215
230 0.23|/0.25|0.26|0.28|0.30|0.32|0.34|0.36|0.38]|0.40 230
245 021|022 |0.24|10.26 |1 0.27 1| 0.29 | 0.31 | 0.33 |0.34 | 0.36 245
300 0.19 1 0.20 | 0.22 |0.24 |0.25 | 0.27 | 0.28 | 0.30 | 0.31 | 0.33 300
320 0.17 |1 0.18 | 0.20 | 0.21 | 0.23 | 0.24 | 0.25 | 0.27 | 0.28 | 0.30 320
340 0.15|0.17 | 0.18 |1 0.19 | 0.21 |0.22 | 0.23 | 0.24 | 0.26 | 0.27 340
400 0.14 |10.15|0.16 | 0.18 | 0.19 | 0.20 | 0.21 | 0.22 | 0.24 | 0.25 400
420 0.13|/0.14|0.15|0.16 | 0.17 | 0.18 | 0.20 | 0.21 | 0.22 | 0.23 420
440 0.1210.13|0.14 |1 0.15|0.16 | 0.17 | 0.18 | 0.19 | 0.20 | 0.21 440
500 0.11 {0.12 | 0.13 | 0.14 | 0.15 | 0.16 | 0.17 | 0.18 | 0.19 | 0.20 500
520 0.11|0.11|0.12 | 0.13 | 0.14 | 0.15 | 0.16 | 0.17 | 0.18 | 0.19 520
540 0.10|0.11|0.12 | 0.12 | 0.13 | 0.14 | 0.15 | 0.16 | 0.17 | 0.17 540
600 0.10|0.11|0.12 | 0.13 | 0.13 | 0.14 | 0.15 | 0.16 | 0.16 6 00
6 20 0.10 1 0.11 | 0.12 | 0.13 | 0.13 | 0.14 | 0.15 | 0.16 620
6 40 0.11 | 0.11 | 0.12 | 0.13 | 0.13 | 0.14 | 0.15 6 40
700 0.10(0.11|0.11|10.12 |1 0.13 | 0.13 | 0.14 700
720 0.10 | 0.11 | 0.12 | 0.12 | 0.13 | 0.13 720
740 0.10 | 0.11 | 0.12 | 0.12 | 0.13 740
8 00 0.11 | 0.11 | 0.12 | 0.12 800
820 0.10 { 0.11 | 0.11 | 0.12 820
840 0.10 | 0.11 | 0.11 840
900 0.10 | 0.11 900
930 0.10 930
10 00 10 00
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TABLE 16 TABLE 16
Distance by Vertical Angle Distance by Vertical Angle
Measured Between Waterline at Object and Top of Object Measured Between Waterline at Object and Top of Object
Height of object above the sea, in feet and (meters) Height of object above the sea, in feet and (meters)
Angle Angle Angle Angle
110 115 120 125 130 135 140 145 150 155 160 165 175 185 195 200 225 250 275 300
(33.5) (35.1) (36.6) (38.1) (39.6) (41.1) (42.7) (44.2) (45.7) (47.2) (48.8) (50.3) (53.3) (56.4) (59.4) (61.0) (68.6) (76.2) (83.8) (91.4)

e Miles | Miles | Miles | Miles [ Miles| Miles| Miles| Miles| Miles| Miled ° e Miles | Miles | Miles | Miles | Miles| Mies| Mies| Mies| —Mies  Mileg e
0 10 0 10 0 15 0 15
0 11 0 11 0 20 453 | 4.67 | 4.95 0 20
0 12 0 12 0 25 362 | 3.73 | 396 | 419 | 441 | 453 025
0 13 4.79 | 5.00 0 13 0 30 302 | 311 | 330 | 349 | 368 | 3.77 | 424 | 471 0 30
0 14 445 | 465 | 4.85 0 14 0 35 259 | 267 | 283 | 299 | 3.15 | 3.23 | 3.64 | 404 | 445 | 4.85 0 35
0 15 415 | 434 | 453 | 471 | 490 0 15 0 40 226 | 233 | 248 | 262 | 276 | 283 | 3.18 | 354 | 3.89 | 4.24 0 40
0 20 311 | 325 | 339 | 354 | 3.68 | 3.82 | 3.96 | 410 | 424 | 4.38 0 20 0 45 201 | 207 | 220 | 233 | 245 | 251 | 283 | 3.14 | 3.46 | 3.77 0 45
0 25 249 | 260 | 272 | 283 | 294 | 3.06 | 3.17 | 328 | 330 | 351 0 25 0 50 181 | 1.87 | 198 | 209 | 221 | 226 | 255 | 283 | 3.11 | 3.39 0 50
0 30 207 | 217 | 226 | 236 | 245 | 255 | 264 | 273 | 283 | 292 0 30 0 55 165 | 1.70 | 1.80 | 1.90 | 2.01 | 206 | 231 | 257 | 2.83 | 3.09 0 55
0 35 178 | 1.86 | 194 | 202 | 210 | 218 | 226 | 234 | 242 | 251 0 35 1 00 151 | 156 | 165 | 1.74 | 1.84 | 1.89 | 212 | 236 | 259 | 2.83 1 00
0 40 156 | 163 | 1.70 | 1.77 | 184 | 191 | 198 | 2.05 | 212 | 2.19 0 40 110 120 | 133 | 141 | 150 | 158 | 162 | 1.82 | 202 | 222 | 2.42 110
0 45 130 | 145 | 151 | 157 | 163 | 1.70 | 1.76 | 1.82 | 1.89 | 1.95 0 45 120 113 | 117 | 124 | 1.31 | 1.38 | 141 | 159 | 1.77 | 194 | 212 120
0 50 124 | 130 | 1.36 | 141 | 147 | 153 | 158 | 164 | 1.70 | 175 0 50 130 101 | 1.04 | 1.10 | 1.16 | 1.23 | 1.26 | 141 | 157 | 1.73 | 1.89 130
0 55 113 | 1.18 | 1.23 | 1.29 | 1.34 | 139 | 144 | 149 | 154 | 159 0 55 1 40 091 | 093 | 0.99 | 1.05 | 1.10 | 1.13 | 1.27 | 141 | 156 | 1.70 140
1 00 104 | 108 | 1.13 | 118 | 1.23 | 1.27 | 1.32 | 1.37 | 141 | 1.46 1 00 1 50 0.82 | 0.85 | 0.90 | 0.95 | 1.00 | 1.03 | 1.16 | 1.29 | 141 | 1.54 1 50
1 10 089 [ 093 [ 097 [ 101 | 1.05 | 1.09 | 1.13 | 1.17 | 1.21 | 1.25 1 10 2 00 075 [ 078 | 0.82 | 0.87 | 092 | 094 | 106 | 1.18 | 1.30 | 141 2 00
1 20 0.78 | 081 | 0.85 | 0.88 | 0.92 | 0.95 | 0.99 | 1.03 | 1.06 | 1.10 1 20 215 0.67 | 069 | 0.73 | 0.77 | 0.82 | 0.84 | 0.94 | 1.05 | 1.15 | 1.26 2 15
1 30 0.69 | 072 | 0.75 | 0.79 | 0.82 | 0.85 | 0.88 | 0.91 | 0.94 | 0.97 1 30 2 30 0.60 | 0.62 | 0.66 | 0.70 | 0.74 | 0.75 | 0.85 | 0.94 | 1.04 | 1.13 2 30
1 40 0.62 | 0.65 | 0.66 | 0.71 | 0.74 | 0.76 | 0.79 | 0.82 | 0.85 | 0.88 1 40 2 45 0.55 | 0.57 | 0.60 | 0.63 | 0.67 | 0.69 | 0.77 | 0.86 | 0.94 | 1.03 2 45
1 50 057 | 059 | 062 | 064 | 067 | 069 | 0.72 | 0.75 | 0.77 | 0.80 1 50 3 00 050 | 052 | 055 | 058 | 061 | 063 | 0.71 | 0.79 | 0.86 | 0.94 3 00
2 00 052 | 054 [ 057 | 059 | 0.61 | 0.64 | 0.66 | 0.68 [ 0.71 | 0.73 2 00 3 20 045 | 047 | 049 | 052 | 055 | 057 | 0.64 | 0.71 | 0.78 | 0.85 320
2 15 046 | 048 | 050 | 052 | 0.54 | 0.57 | 0.59 | 0.61 | 0.63 | 0.65 2 15 3 40 041 | 042 | 045 | 048 | 050 | 051 | 0.58 | 0.64 | 0.71 | 0.77 3 40
2 30 041 | 043 | 045 | 047 | 049 | 051 | 053 | 0.55 | 0.57 | 0.58 2 30 4 00 038 | 039 | 041 | 044 | 046 | 047 | 053 | 0.59 | 0.65 | 0.71 4 00
2 45 038 | 039 | 041 | 043 | 045 | 046 | 048 | 050 | 0.51 | 0.53 2 45 4 20 035 | 0.36 | 0.38 | 040 | 042 | 043 | 049 | 054 | 0.60 | 0.65 4 20
3 00 0.35 | 036 | 038 | 0.39 | 041 | 042 | 044 | 046 | 047 | 049 3 00 4 40 0.32 | 033 | 035 | 0.37 | 0.39 | 040 | 045 | 050 | 0.55 [ 0.60 4 40
3 20 031 [ 032 | 034 | 035 | 037 | 038 | 040 | 041 | 042 | 0.44 3 20 5 00 030 [ 031 | 033 | 035 | 0.37 | 038 | 042 | 047 | 052 | 0.56 5 00
3 40 0.28 | 030 | 031 | 0.32 | 0.33 | 0.35 | 0.36 | 0.37 | 0.39 | 0.40 3 40 5 20 0.28 | 029 | 031 | 033 | 0.34 | 035 | 040 | 044 | 0.48 | 0.53 5 20
4 00 0.26 | 0.27 | 0.28 | 0.29 | 031 | 0.32 | 0.33 | 0.34 | 0.35 | 0.36 4 00 5 40 0.27 | 027 | 029 | 031 | 0.32 | 0.33 | 0.37 | 041 | 0.46 | 0.50 5 40
4 20 024 | 025 | 0.26 | 0.27 | 0.28 | 0.29 | 0.30 | 0.31 | 0.33 | 0.34 4 20 6 00 025 | 026 | 0.27 | 0.29 | 031 | 031 | 0.35 | 0.39 | 043 | 047 6 00
4 40 0.22 | 023 | 024 | 0.25 | 0.26 | 0.27 | 0.28 | 0.29 | 0.30 | 0.31 4 40 6 20 024 | 024 | 026 | 0.27 | 0.29 | 0.30 | 0.33 | 0.37 | 041 | 0.44 6 20
5 00 021 [ 022 | 023 | 024 | 0.24 | 025 | 0.26 | 0.27 | 0.28 | 0.29 5 00 6 40 023 [ 023 [ 025 | 0.26 | 0.27 | 0.28 | 0.32 | 0.35 | 0.39 | 0.42 6 40
5 20 0.19 | 020 | 0.21 | 0.22 | 0.23 | 0.24 | 0.25 | 0.26 | 0.26 | 0.27 5 20 7 00 021 | 022 | 0.23 | 0.25 | 0.26 | 0.27 | 0.30 | 0.34 | 0.37 | 0.40 7 00
5 40 0.18 | 0.19 | 0.20 | 0.21 | 0.22 | 0.22 | 0.23 | 0.24 | 0.25 | 0.26 5 40 7 20 0.20 | 021 | 0.22 | 0.24 | 0.25 | 0.26 | 0.29 | 0.32 | 0.35 | 0.38 7 20
6 00 0.17 | 0.18 | 0.19 | 0.20 | 0.20 | 0.21 | 0.22 | 0.23 | 0.23 | 0.24 6 00 7 40 0.20 | 020 | 0.21 | 0.23 | 0.24 | 0.24 | 0.28 | 0.31 | 0.34 | 0.37 7 40
6 20 0.16 | 0.17 | 0.18 | 0.19 | 0.19 | 0.20 | 0.21 | 0.22 | 0.22 | 0.23 6 20 8 00 0.19 | 0.19 [ 0.20 | 0.22 | 0.23 | 0.23 | 0.26 | 0.29 | 0.32 | 0.35 8 00
6 40 0.15 [ 017 | 0.17 | 0.18 | 0.18 | 0.19 | 0.20 | 0.20 | 0.21 | 0.22 6 40 8 20 0.18 | 019 | 020 | 0.21 | 0.22 | 0.22 | 0.25 | 0.28 | 0.31 | 0.34 8 20
7 00 0.15 | 0.15 | 0.16 | 0.17 | 0.17 | 0.18 | 0.19 | 0.19 | 0.20 | 0.21 7 00 8 40 0.17 | 019 | 0.19 | 0.20 | 0.21 | 0.22 | 0.24 | 0.27 | 0.30 | 0.32 8 40
7 20 0.14 | 0.15 | 0.15 | 0.16 | 0.17 | 0.17 | 0.18 | 0.19 | 0.19 | 0.20 7 20 9 00 0.17 | 0.17 | 0.18 | 0.19 | 0.20 | 0.21 | 0.23 | 0.26 | 0.29 | 0.31 9 00
7 40 0.13 | 0.14 | 0.15 | 0.15 | 0.16 | 0.17 | 0.17 | 0.18 | 0.18 | 0.19 7 40 9 30 0.16 | 0.16 | 0.17 | 0.18 | 0.19 | 0.20 | 0.22 | 0.25 | 0.27 | 0.30 9 30
8 00 0.13 | 0.13 | 0.14 | 0.15 | 0.15 | 0.16 | 0.16 | 0.17 | 0.18 | 0.18 8 00 10 00 0.15 | 0.15 | 0.16 | 0.17 | 0.18 | 0.19 | 0.21 | 0.23 | 0.26 | 0.28 10 00
8 20 012 [ 013 [ 013 | 0.14 | 0.15 | 0.15 | 0.16 | 0.16 | 0.17 | 0.17 8 20 10 30 014 [ 015 | 0.16 | 0.16 | 0.17 | 0.18 | 0.20 | 0.22 | 0.24 | 0.27 10 30
8 40 0.12 | 0.12 | 0.13 | 0.13 | 0.14 | 0.15 | 0.15 | 0.16 | 0.16 | 0.17 8 40 11 00 0.14 | 0.14 | 0.15 | 0.16 | 0.17 | 0.17 | 0.19 | 0.21 | 0.23 | 0.25 11 00
9 00 0.11 | 0.12 | 0.12 | 0.13 | 0.14 | 0.14 | 0.15 | 0.15 | 0.16 | 0.16 9 00 11 30 0.13 | 0.13 | 0.14 | 0.15 | 0.16 | 0.16 | 0.18 | 0.20 | 0.22 | 0.24 11 30
9 30 0.11 | 0.11 | 0.12 | 0.13 | 0.13 | 0.13 | 0.14 | 0.14 | 0.15 | 0.15 9 30 12 00 0.12 | 0.13 | 0.14 | 0.14 | 0.15 | 0.15 | 0.17 | 0.19 | 0.21 | 0.23 12 00
10 00 010 | 011 | 011 | 012 | 012 | 013 | 0.13 | 0.14 | 0.14 | 0.14 10 00 12 30 012 | 012 | 013 | 014 | 014 | 015 | 0.17 | 0.19 | 0.20 | 0.22 12 30
10 30 010 | 011 | 011 | 012 | 0.12 | 0.12 | 0.13 | 0.13 | 0.14 10 30 13 00 011 [ 011 | 012 | 013 | 0.14 | 0.14 | 0.16 | 0.18 | 0.20 | 0.21 13 00
11 00 0.10 | 0.11 | 0.11 | 0.11 | 0.12 | 0.12 | 0.13 | 0.13 11 00 13 30 0.11 | 0.11 | 0.12 | 0.13 | 0.13 | 0.14 | 0.15 | 0.17 | 0.19 | 0.21 13 30
11 30 0.10 | 0.11 | 0.11 | 0.11 | 0.12 | 0.12 | 0.13 11 30 14 00 0.11 | 0.11 | 0.12 | 0.12 | 0.13 | 0.13 | 0.15 | 0.17 | 0.18 | 0.20 14 00
12 00 010 | 010 | 011 | 011 | 012 | 0.12 12 00 14 30 010 | 010 | 011 | 012 | 012 | 013 | 0.14 | 0.16 | 0.18 | 0.19 14 30
12 30 0.10 | 0.11 | 0.11 | 0.12 12 30 15 00 0.11 | 0.11 | 0.12 | 0.12 | 0.14 | 0.15 | 0.17 | 0.18 15 00
13 00 0.10 | 0.11 | 0.11 13 00 16 00 010 | 011 | 011 | 0.11 | 0.13 | 0.14 | 0.16 | 0.17 16 00
13 30 0.10 | 0.11 13 30 17 00 0.10 | 0.10 | 0.11 | 0.12 | 0.13 | 0.15 | 0.16 17 00
14 00 0.10 14 00 18 00 0.10 | 0.11 | 0.13 | 0.14 | 0.15 18 00
19 00 0.11 | 0.12 | 0.13 | 0.14 19 00

20 00 0.10 | 0.11 | 0.12 | 0.14 20 00




Measured Between Waterline at Object and Sea Horizon Beyond Object

TABLE 17

Distance by Vertical Angle

Height of eye above the sea, in feet

TABLE 17
Distance by Vertical Angle
Measured Between Waterline at Object and Sea Horizon Beyond Object

Height of eye above the sea, in feet

Distance Distance
5 10 15 20 25 30 35 40 45 50

Yards o o o o o o o o ! o o Yards
100 055| 152 248| 345| 441| 537| 634 730| 826| 921 100
200 27| 054 122| 150 218| 246| 3 15| 343| 4 11| 4 39 200
300 17 35| 054 112 131 149| 208 227 245( 304 300
400 12 26 39| 053 107 121| 13| 149| 202| 216 400
500 9 20 31 42| 053] 104 115| 126| 137| 148 500
600 16 25 34 43 052 101 110 120 129 600
700 13 21 29 36 44| 052| 059| 107| 115 700
800 11 18 24 31 38 45 51| 058 105 800
900 10 16 21 27 33 39 45 51| 057 900
1, 000 14 19 24 29 35 40 45 51 1, 000
1,100 12 17 21 26 31 36 41 45 1, 100
1, 200 11 15 19 24 28 32 37 41 1, 200
1, 300 10 14 17 21 25 29 33 37 1, 300
1, 400 12 16 20 23 27 31 34 1, 400
1, 500 11 15 18 21 25 28 32 1, 500
1, 600 10 13 17 20 23 26 29 1, 600
1, 700 12 15 18 21 24 27 1, 700
1, 800 11 14 17 20 23 25 1, 800
1, 900 11 13 16 18 21 24 1, 900
2,000 10 12 15 17 20 22 2,000
2,100 11 14 16 18 21 2,100
2,200 11 13 15 17 20 2,200
2,300 10 12 14 16 19 2,300
2,400 11 13 15 18 2,400
2,500 11 13 15 17 2,500
2,600 10 12 14 16 2,600
2,700 11 13 15 2,700
2,800 11 12 14 2,800
2,900 10 12 14 2,900
3, 000 11 13 3, 000
3,100 11 12 3,100
3, 200 10 12 3, 200
3, 300 11 3, 300
3, 400 11 3,400
3, 500 10 3, 500

Distance Distance
55 60 65 70 75 80 85 920 95 100

Yards °o o o ! o o o °o o °o o Yards
100 |10 16 |11 11|12 06| 13 00 | 13 54 ( 14 48 | 15 41 (16 34 | 17 26 | 18 17 100
200 507| 53| 603 631 659 727| 755| 823| 851| 9 18 200
300 323 341| 400| 419| 438| 456| 515| 534| 552| 611 300
400 230| 244 258| 312 326 340 354| 408| 422| 4 36 400
500 159| 210 221| 232| 243| 255| 306 317| 328| 339 500
600 138 147 156 206 215 224 233 243| 252| 301 600
700 123 131| 139| 147| 154 202 210| 218| 226| 2 34 700
800 112 119| 125 132 139| 146| 153 200| 207| 214 800
900 103 109| 115 121 127| 133 139| 146| 152| 158 900
1, 000 056 101 107 112| 118| 123| 129| 134| 140| 145 1, 000
1,100 50| 055 100 105 110 115 120 125[ 130 135 1,100
1, 200 46 50| 055| 059 103 108 112 117| 122| 126 1, 200
1, 300 42 46 50 54 058 102 106 110 115 119 1, 300
1, 400 38 42 46 49 53| 057 101| 105| 109| 112 1, 400
1, 500 35 39 42 46 49 53| 056| 100| 103| 107 1, 500
1, 600 33 36 39 42 46 49 52 056 059 102 1, 600
1, 700 30 33 36 39 43 46 49 52 55| 0 58 1, 700
1, 800 28 31 34 37 40 43 46 48 51 54 1, 800
1, 900 26 29 32 35 37 40 43 45 48 51 1, 900
2,000 25 27 30 32 35 38 40 43 45 48 2,000
2,100 23 26 28 31 33 35 38 40 43 45 2,100
2,200 22 24 27 29 31 33 36 38 40 43 2,200
2,300 21 23 25 27 29 32 34 36 38 41 2,300
2,400 20 22 24 26 28 30 32 34 36 39 2,400
2,500 19 21 23 25 27 29 31 33 35 37 2,500
2, 600 18 19 21 23 25 27 29 31 33 35 2,600
2,700 17 19 20 22 24 26 28 30 31 33 2, 700
2,800 16 18 19 21 23 25 26 28 30 32 2,800
2,900 15 17 18 20 22 24 25 27 29 30 2,900
3, 000 14 16 18 19 21 23 24 26 27 29 3, 000
3,100 14 15 17 18 20 22 23 25 26 28 3,100
3, 200 13 15 16 18 19 21 22 24 25 27 3, 200
3, 300 13 14 15 17 18 20 21 23 24 26 3, 300
3, 400 12 13 15 16 18 19 20 22 23 25 3, 400
3, 500 12 13 14 16 17 18 20 21 22 24 3, 500
3, 600 11 12 14 15 16 18 19 20 22 23 3, 600
3,700 11 12 13 14 16 17 18 19 21 22 3,700
3, 800 10 11 13 14 15 16 17 19 20 21 3, 800
3,900 11 12 13 14 16 17 18 19 21 3,900
4, 000 11 12 13 14 15 16 17 19 20 4, 000
4,100 10 11 12 13 15 16 17 18 19 4,100
4,200 11 12 13 14 15 16 17 18 4,200
4, 300 10 11 12 14 15 16 17 18 4, 300
4, 400 10 11 12 13 14 15 16 17 4, 400
4, 500 10 11 12 13 14 15 16 17 4,500
4, 600 10 11 12 13 14 15 16 4, 600
4,700 11 12 13 14 15 16 4,700
4, 800 11 11 12 13 14 15 4, 800
4,900 10 11 12 13 14 15 4,900
5, 000 10 11 12 12 13 14 5, 000
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TABLE 18 TABLE 18
Distance of an Object by Two Bearings Distance of an Object by Two Bearings
Difference Difference between the course and first bearing Difference Difference between the course and first bearing
between the between the
course and 20° 22° 24° 26° 28° 30° 32° course and 34° 36° 38° 40° 42° a4° 46°
second beari second beari

30 1.97| 0.98

32 1.64| 0.87] 2.16| 1.14

34 1.41] 0.79] 1.80| 1.01] 2.34| 1.31

36 1.24| 0.73] 1.55| 0.91) 1.96| 1.15] 2.52| 1.48

38 1.11) 0.68] 1.36| 0.84) 1.68| 1.04) 2.11| 1.30) 2.70| 1.66

40 1.00| 0.64] 1.21| 0.78] 1.48| 0.95] 1.81| 1.16] 2.26| 1.45] 2.88| 1.85

42 0.91| 0.61) 1.10| 0.73] 1.32| 0.88] 1.59| 1.06§ 1.94| 1.30] 2.40| 1.61] 3.05| 2.04

44 0.84| 0.58) 1.00| 0.69] 1.19| 0.83] 1.42| 0.98) 1.70| 1.18) 2.07| 1.44] 2.55| 1.77 44 3.22| 224

46 0.78| 0.56) 0.92| 0.66] 1.09| 0.78] 1.28| 0.92) 1.52| 1.09] 1.81| 1.30] 2.19| 1.58 46 2.69| 193] 3.39| 243

48 0.73] 0.54) 0.85| 0.64) 1.00| 0.74) 1.17| 0.87) 1.37| 1.02) 162| 1.20] 1.92| 1.43 48 231) 1.72] 2.83] 2.10) 3.55| 2.63

50 0.68| 0.52] 0.80| 0.61f] 0.93| 0.71] 1.08| 0.83] 1.25| 0.96] 1.46| 1.12] 1.71| 131 50 2.03| 1.55| 2.43| 1.86] 2.96| 2.27| 3.70| 2.84

52 0.65| 0.51] 0.75| 0.59| 0.87| 0.68] 1.00| 0.79] 1.15| 0.91] 1.33| 1.05] 1.55| 1.22 52 1.81| 1.43] 2.13| 1.68] 2.54| 2.01| 3.09| 2.44] 3.85| 3.04

54 0.61| 0.49] 0.71| 0.57| 0.81| 0.66] 0.93| 0.76] 1.07| 0.87] 1.23| 0.99] 1.41| 1.14 54 1.63| 1.32) 1.90| 1.54] 2.23| 1.81| 2.66| 2.15] 3.22| 2.60| 4.00| 3.24

56 0.58| 0.48) 0.67| 0.56] 0.77| 0.64] 0.88| 0.73] 1.00| 0.83] 1.14| 0.95] 1.30| 1.08 56 1.49| 1.24) 1.72| 1.42| 1.99| 1.65) 2.33| 193] 2.77| 2.29| 3.34| 2.77| 4.14| 3.43

58 0.56| 0.47] 0.64| 0.54] 0.73| 0.62] 0.83| 0.70) 0.94| 0.80) 1.07| 0.90] 1.21| 1.03 58 1.37) 1.17) 1.57| 1.33) 1.80| 1.53) 2.08| 1.76] 2.43| 2.06] 2.87| 2.44] 3.46| 2.93

60 0.53] 0.46] 0.61| 0.53] 0.69| 0.60] 0.78| 0.68] 0.89| 0.77] 1.00| 0.87] 1.13| 0.98 60 1.28| 1.10f| 1.45| 1.25§ 1.64| 1.42] 1.88| 1.63] 2.17| 1.88] 2.52| 2.18] 2.97| 2.57

62 0.51| 0.45) 0.58| 0.51] 0.66| 0.58] 0.75| 0.66§ 0.84| 0.74] 0.94| 0.83] 1.06| 0.94 62 1.19| 1.05f¢ 1.34| 1.18) 1.51| 1.34) 1.72| 1.52] 1.96| 1.73| 2.25| 1.98] 2.61| 2.30

64 0.49| 0.44) 0.56| 0.50] 0.63| 0.57] 0.71| 0.64| 0.80| 0.72] 0.89| 0.80] 1.00| 0.90 64 1.12| 1.01j 1.25| 1.13§ 1.40| 1.26) 1.58| 1.42] 1.79| 1.61} 2.03| 1.83] 2.33| 2.09

66 0.48| 0.43] 0.54| 0.49] 0.61| 0.56] 0.68| 0.62) 0.76| 0.70] 0.85| 0.78] 0.95| 0.87 66 1.06| 0.96] 1.18| 1.07§ 1.31| 1.20) 1.47| 1.34] 1.65| 151} 1.85| 1.69] 2.10| 1.92

68 0.46| 0.43) 0.52| 0.48] 0.59| 0.54] 0.66| 0.61) 0.73| 0.68] 0.81| 0.75] 0.90| 0.84 68 1.00) 093] 1.11| 1.03) 1.23| 1.14) 137| 1.27) 153| 142) 1.71| 1.58) 192| 1.78

70 0.45] 0.42] 0.50( 0.47] 0.57| 0.53] 0.63| 0.59] 0.70| 0.66] 0.78| 0.73] 0.86| 0.81 70 0.95] 0.89] 1.05( 0.99] 1.16| 1.09] 1.29| 1.21| 1.43| 1.34] 158| 1.49] 1.77| 1.66

72 0.43| 0.41] 0.49| 0.47| 0.55| 0.52] 0.61| 0.58] 0.68| 0.64] 0.75| 0.71] 0.82| 0.78 72 091| 0.86] 1.00| 0.95| 1.10| 1.05] 1.21| 1.15| 1.34| 1.27| 1.48| 1.41] 164| 156

74 0.42| 0.41] 0.48| 0.46] 0.53| 0.51) 0.59| 0.57] 0.65| 0.63] 0.72| 0.69] 0.79| 0.76 74 0.87| 0.84] 0.95| 0.92| 1.05| 1.01) 1.15| 1.10| 1.26| 1.21| 1.39| 1.34] 1.53| 1.47

76 0.41| 0.40) 0.46| 0.45] 0.52| 0.50] 0.57| 0.56| 0.63| 0.61} 0.70| 0.67] 0.76| 0.74 76 0.84| 0.81) 0.91| 0.89] 1.00| 0.97] 1.09| 1.06§ 1.20| 1.16) 1.31| 1.27] 1.44| 1.40

78 0.40| 0.39) 0.45| 0.44] 0.50| 0.49] 0.56| 0.54] 0.61| 0.60] 0.67| 0.66] 0.74| 0.72 78 0.80] 0.79) 0.88| 0.86] 0.96| 0.94] 1.04| 1.02) 1.14| 1.11) 1.24| 1.22] 1.36| 1.33

80 0.39] 0.39] 0.44| 0.44] 0.49| 0.48] 0.54| 0.53] 0.60| 0.59] 0.65| 0.64] 0.71| 0.70 80 0.78| 0.77] 0.85( 0.83] 0.92| 0.91] 1.00| 0.98) 1.09| 1.07] 1.18| 1.16] 1.28| 1.27

82 0.39| 0.38] 0.43| 0.43] 0.48| 0.47] 0.53| 0.52| 0.58| 0.57] 0.63| 0.63] 0.69| 0.69 82 0.75| 0.75) 0.82| 0.81] 0.89| 0.88] 0.96| 0.95) 1.04| 1.03) 1.13| 1.12] 1.22| 1.21

84 0.38| 0.38) 0.42| 0.42] 0.47| 0.47] 0.52| 0.51) 0.57| 0.56) 0.62| 0.61] 0.67| 0.67 84 0.73| 0.73) 0.79| 0.79] 0.86| 0.85] 0.93| 0.92y 1.00| 0.99}) 1.08| 1.07] 1.17| 1.16

86 0.37| 0.37] 0.42| 0.42] 0.46| 0.46] 0.51| 0.50f) 0.55| 0.55] 0.60| 0.60] 0.66| 0.65 86 0.71] 0.71) 0.77| 0.77] 0.83| 0.83] 0.89| 0.89] 0.96| 0.96] 1.04| 1.04] 1.12| 1.12

88 0.37] 0.37) 0.41| 0.41) 0.45| 0.45] 0.50| 0.50) 0.54| 0.54)] 0.59| 0.59] 0.64| 0.64 88 0.69| 0.69) 0.75| 0.75] 0.80| 0.80] 0.86| 0.86) 0.93| 0.93) 1.00| 1.00] 1.08| 1.07

90 0.36| 0.36] 0.40| 0.40] 0.45| 0.45] 0.49| 0.49] 0.53| 0.53] 0.58| 0.58] 0.62| 0.62 90 0.67| 0.67) 0.73| 0.73] 0.78| 0.78] 0.84| 0.84] 0.90| 0.90) 0.97| 0.97] 1.04| 1.04

92 0.36| 0.36] 0.40| 0.40| 0.44| 0.44] 0.48| 0.48] 0.52| 0.52] 0.57| 0.57] 0.61| 0.61 92 0.66| 0.66] 0.71| 0.71} 0.76| 0.76] 0.82| 0.82] 0.87| 0.87] 0.93| 0.93] 1.00| 1.00

94 0.36| 0.35] 0.39| 0.39] 0.43| 0.43] 0.47| 0.47] 0.51| 0.51] 0.56| 0.55] 0.60| 0.60 94 0.65| 0.64] 0.69| 0.69| 0.74| 0.74] 0.79| 0.79] 0.85| 0.85] 0.91| 0.90] 0.97| 0.97

96 0.35| 0.35] 0.39| 0.39] 0.43| 0.43] 0.47| 0.46| 0.51| 0.50] 0.55| 0.54] 0.59| 0.59 96 0.63| 0.63] 0.68| 0.67] 0.73| 0.72] 0.78| 0.77| 0.83| 0.82] 0.88| 0.88] 0.94| 0.93

98 0.35]| 0.35] 0.39| 0.38] 0.42| 0.42] 0.46| 0.46] 0.50| 0.50) 0.54| 0.53] 0.58| 0.57 98 0.62| 0.62) 0.67| 0.66] 0.71| 0.70] 0.76| 0.75] 0.81| 0.80] 0.86| 0.85] 0.91| 0.90
100 0.35] 0.34] 0.38| 0.38] 0.42| 0.41] 0.46| 0.45] 0.49| 0.49] 0.53| 0.52] 0.57| 0.56 100 0.61| 0.60] 0.65| 0.64] 0.70| 0.69] 0.74| 0.73] 0.79| 0.78] 0.84| 0.83] 0.89| 0.88
102 0.35| 0.34] 0.38| 0.37] 0.42| 0.41] 0.45| 0.44| 0.49| 0.48] 0.53| 0.51] 0.56| 0.55 102 0.60| 0.59) 0.64| 0.63] 0.68| 0.67] 0.73| 0.71} 0.77| 0.76] 0.82| 0.80] 0.87| 0.85
104 0.34| 0.33] 0.38| 0.37] 0.41| 0.40] 0.45| 0.43| 0.48| 0.47] 0.52| 0.50] 0.56| 0.54 104 0.60| 0.58) 0.63| 0.61] 0.67| 0.65] 0.72| 0.69) 0.76| 0.74] 0.80| 0.78] 0.85| 0.82
106 0.34| 0.33] 0.38| 0.36] 0.41| 0.39] 0.45| 0.43| 0.48| 0.46] 0.52| 0.50] 0.55| 0.53 106 0.59| 0.57) 0.63| 0.60] 0.66| 0.64] 0.70| 0.68) 0.74| 0.72]) 0.79| 0.76] 0.83| 0.80
108 0.34] 0.32) 0.38| 0.36] 0.41| 0.39] 0.44| 0.42] 0.48| 0.45] 0.51| 0.49] 0.55| 0.52 108 0.58| 0.55) 0.62| 0.59] 0.66| 0.62] 0.69| 0.66) 0.73| 0.70) 0.77| 0.74] 0.81| 0.77
110 0.34] 0.32] 0.37| 0.35] 0.41| 0.38] 0.44| 0.41] 0.47| 0.44)] 0.51| 0.48] 0.54| 0.51 110 0.58| 0.54] 0.61| 0.57] 0.65| 0.61] 0.68| 0.64] 0.72| 0.68] 0.76| 0.71] 0.80| 0.75
112 0.34| 0.32] 0.37| 0.35] 0.41| 0.38] 0.44| 0.41] 0.47| 0.44] 0.50| 0.47] 0.54| 0.50 112 0.57| 0.53] 0.61| 0.56| 0.64| 0.59] 0.68| 0.63] 0.71| 0.66] 0.75| 0.69] 0.79| 0.73
114 0.34| 0.31] 0.37| 0.34] 0.41| 0.37] 0.44| 0.40] 0.47| 0.43] 0.50| 0.46] 0.54| 0.49 114 0.57| 0.52] 0.60| 0.55| 0.63| 0.58] 0.67| 0.61] 0.70| 0.64] 0.74| 0.68] 0.78| 0.71
116 0.34| 0.31] 0.38| 0.34] 0.41| 0.37] 0.44| 0.39] 0.47| 0.42] 0.50| 0.45] 0.53| 0.48 116 0.56| 0.51) 0.60| 0.54] 0.63| 0.57] 0.66| 0.60f 0.70| 0.63] 0.73| 0.66] 0.77| 0.69
118 0.35] 0.31) 0.38| 0.33] 0.41| 0.36] 0.44| 0.39] 0.47| 0.41) 0.50| 0.44] 0.53| 0.47 118 0.56| 0.50) 0.59| 0.52] 0.63| 0.55] 0.66| 0.58) 0.69| 0.61] 0.72| 0.64] 0.76| 0.67
120 0.35] 0.30] 0.38 0.33] 0.41| 0.36] 0.44| 0.38] 0.47| 0.41] 0.50| 0.43] 0.53| 0.46 120 0.56| 0.49] 0.59| 0.51] 0.62| 0.54] 0.65| 0.57| 0.68| 0.59] 0.72| 0.62] 0.75| 0.65
122 0.35| 0.30) 0.38| 0.32] 0.41| 0.35] 0.44| 0.37| 0.47| 0.40] 0.50| 0.42] 0.53| 0.45 122 0.56| 0.47] 0.59| 0.50] 0.62| 0.53] 0.65| 0.55| 0.68| 0.58] 0.71| 0.60] 0.74| 0.63
124 0.35| 0.29) 0.38| 0.32] 0.41| 0.34] 0.44| 0.37| 0.47| 0.39] 0.50| 0.42] 0.53| 0.44 124 0.56| 0.46] 0.59| 0.49] 0.62| 0.51] 0.65| 0.54| 0.68| 0.56] 0.71| 0.58] 0.74| 0.61
126 0.36| 0.29] 0.39| 0.31] 0.42| 0.34] 0.45| 0.36§ 0.47| 0.38]) 0.50| 0.41] 0.53| 0.43 126 0.56| 0.45] 0.59| 0.48] 0.62| 0.50] 0.64| 0.52) 0.67| 0.54) 0.70| 0.57] 0.73| 0.59
128 0.36] 0.28) 0.39| 0.31) 0.42| 0.33] 0.45| 0.35] 0.48| 0.38] 0.50| 0.40] 0.53| 0.42 128 0.56| 0.44) 0.59| 0.46) 0.62| 0.49] 0.64| 0.51) 0.67| 0.53) 0.70| 0.55] 0.73| 0.57
130 0.36| 0.28] 0.39| 0.30] 0.42| 0.32] 0.45| 0.35] 0.48| 0.37] 0.51| 0.39] 0.54| 0.41 130 0.56| 0.43] 0.59| 0.45] 0.62| 0.47] 0.64| 0.49] 0.67| 0.51) 0.70| 0.53] 0.72| 0.55
132 0.37| 0.27] 0.40| 0.30| 0.43| 0.32] 0.46| 0.34] 0.48| 0.36] 0.51| 0.38] 0.54| 0.40 132 0.56| 0.42] 0.59| 0.44| 0.62| 0.46] 0.64| 0.48] 0.67| 0.50] 0.70| 0.52] 0.72| 0.54
134 0.37| 0.27] 0.40| 0.29] 0.43| 0.31] 0.46| 0.33] 0.49| 0.35] 0.52| 0.37] 0.54| 0.39 134 0.57| 0.41] 0.59| 0.43] 0.62| 0.45] 0.64| 0.46] 0.67| 0.48] 0.69| 0.50] 0.72| 0.52
136 0.38| 0.26] 0.41| 0.28] 0.44| 0.30] 0.47| 0.32] 0.49| 0.34] 0.52| 0.36] 0.55| 0.38 136 0.57| 0.40] 0.60| 0.41] 0.62| 0.43] 0.65| 0.45| 0.67| 0.47] 0.70| 0.48] 0.72| 0.50
138 0.39| 0.26) 0.42| 0.28] 0.45| 0.30] 0.47| 0.32] 0.50| 0.33] 0.53| 0.35] 0.55| 0.37 138 0.58| 0.39] 0.60| 0.40] 0.63| 0.42] 0.65| 0.43] 0.67| 0.45] 0.70| 0.47] 0.72| 0.48
140 0.39] 0.25] 0.42| 0.27] 0.45| 0.29] 0.48| 0.31] 0.51| 0.33] 0.53| 0.34] 0.56| 0.36 140 0.58| 0.37] 0.61| 0.39] 0.63| 0.40] 0.65| 0.42| 0.68| 0.43] 0.70| 0.45] 0.72| 0.46
142 0.40| 0.25) 0.43| 0.27] 0.46| 0.28] 0.49| 0.30§ 0.51| 0.32] 0.54| 0.33] 0.56| 0.35 142 0.59| 0.36) 0.61| 0.38] 0.63| 0.39] 0.66| 0.41| 0.68| 0.42] 0.70| 0.43] 0.72| 0.45
144 0.41| 0.24) 0.44| 0.26] 0.47| 0.28] 0.50| 0.29) 0.52| 0.31) 0.55| 0.32] 0.57| 0.34 144 0.60| 0.35] 0.62| 0.36] 0.64| 0.38] 0.66| 0.39] 0.68| 0.40) 0.71| 0.41] 0.73| 0.43
146 0.42] 0.24) 0.45| 0.25] 0.48| 0.27] 0.51| 0.28) 0.53| 0.30] 0.56| 0.31] 0.58| 0.32 146 0.60| 0.34) 0.63| 0.35] 0.65| 0.36] 0.67| 0.37| 0.69| 0.39] 0.71| 0.40] 0.73| 0.41
148 0.43] 0.23) 0.46| 0.25] 0.49| 0.26] 0.52| 0.27) 0.54| 0.29] 0.57| 0.30] 0.59| 0.31 148 0.61] 0.32) 0.63| 0.34) 0.66| 0.35] 0.68| 0.36§ 0.70| 0.37) 0.72| 0.38] 0.74| 0.39
150 0.45] 0.22] 0.48| 0.24] 0.50| 0.25] 0.53| 0.26] 0.55| 0.28] 0.58| 0.29] 0.60| 0.30 150 0.62] 0.31] 0.64| 0.32] 0.66| 0.33] 0.68| 0.34] 0.70| 0.35] 0.72| 0.36] 0.74| 0.37
152 0.46| 0.22] 0.49| 0.23] 0.52| 0.24] 0.54| 0.25] 0.57| 0.27] 0.59| 0.28] 0.61| 0.29 152 0.63| 0.30] 0.65| 0.31} 0.67| 0.32] 0.69| 0.33] 0.71| 0.33] 0.73| 0.34] 0.75| 0.35
154 0.48| 0.21] 0.50| 0.22] 0.53| 0.23] 0.56| 0.24] 0.58| 0.25] 0.60| 0.26] 0.62| 0.27 154 0.65| 0.28] 0.67| 0.29] 0.68| 0.30] 0.70| 0.31] 0.72| 0.32] 0.74| 0.32] 0.76| 0.33
156 0.49| 0.20) 0.52| 0.21] 0.55| 0.22] 0.57| 0.23] 0.60| 0.24] 0.62| 0.25] 0.64| 0.26 156 0.66| 0.27] 0.68| 0.28] 0.70| 0.28] 0.72| 0.29} 0.73| 0.30} 0.75| 0.30] 0.77| 0.31
158 0.51| 0.19] 0.54| 0.20] 0.57| 0.21] 0.59| 0.22| 0.61| 0.23] 0.63| 0.24] 0.66| 0.25 158 0.67| 0.25) 0.69| 0.26] 0.71| 0.27] 0.73| 0.27| 0.74| 0.28]) 0.76| 0.28] 0.78| 0.29
160 0.53| 0.18) 0.56| 0.19] 0.59| 0.20] 0.61| 0.21} 0.63| 0.22]) 0.65| 0.22] 0.67| 0.23 160 0.69| 0.24] 0.71| 0.24] 0.73| 0.25] 0.74| 0.25) 0.76| 0.26] 0.77| 0.26] 0.79| 0.27
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Distance of an Object by Two Bearings

Difference
between the

Difference between the course and first bearing

TABLE 18

Distance of an Object by Two Bearings

course and

Difference
between the

Difference between the course and first bearing

course and

48° 50° 52° 54° 56° 58° 60°
second bearin}

58 4.28| 3.63

60 3.57| 3.10] 4.41| 3.82

62 3.07| 2.71) 3.68| 3.25| 4.54| 4.01

64 270 2.42) 3.17| 2.85] 3.79| 3.41] 4.66| 4.19

66 240| 2.20) 2.78| 2.54| 3.26| 2.98] 3.89| 3.55] 4.77| 4.36

68 217| 2.01) 2.48| 2.30) 2.86| 2.65) 3.34| 3.10] 3.99| 3.71] 4.88| 4.53

70 1.98| 1.86] 2.24| 2.10] 2.55| 2.39] 2.94| 2.76| 3.43| 3.22] 4.08| 3.83] 4.99| 4.69

72 1.83| 1.74] 2.04| 1.94| 2.30| 2.19] 2.62| 2.49] 3.01| 2.86] 3.51| 3.33] 4.17| 3.96

74 1.70| 1.63] 1.88| 1.81| 2.10| 2.02) 2.37| 2.27] 2.68| 2.58] 3.08| 2.96] 3.58| 3.44

76 1.58| 1.54) 1.75| 1.70| 1.94| 1.88) 2.16| 2.10] 2.42| 2.35| 2.74| 2.66] 3.14| 3.05

78 149| 1.45) 163| 160 1.80| 1.76) 1.99| 1.95] 2.21| 2.16] 2.48| 2.43] 2.80| 2.74

80 1.40| 1.38] 1.53| 151 1.68| 1.65] 1.85| 1.82] 2.04| 2.01] 2.26| 2.23] 2.53| 249

82 1.33] 1.32) 145 1.43| 158| 156} 1.72| 1.71] 1.89| 1.87| 2.08| 2.06] 2.31| 2.29

84 1.26| 1.26) 1.37| 1.36| 1.49| 148) 1.62| 1.61] 1.77| 176f 1.93| 1.92] 2.13| 212

86 1.21] 120§ 1.30| 1.30| 1.41| 141} 153| 152] 1.66| 1.65| 1.81| 1.80] 198, 1.97

88 1.16] 1.16) 1.24| 1.24] 1.34| 134) 145| 1.45] 156| 156 1.70| 1.70] 184 1.84

90 111} 1.11) 1.19| 1.19] 1.28| 1.28] 1.38| 1.38] 1.48| 1.48| 1.60| 1.60] 1.73| 1.73

92 1.07| 1.07) 1.14| 1.14| 1.23| 1.23] 1.31| 1.31] 1.41| 1.41}| 152| 1.52] 1.63| 1.63

94 1.03| 1.03] 1.10| 1.10| 1.18| 1.17) 1.26| 1.26] 1.35| 1.34| 1.44| 1.44] 155 154

96 1.00| 0.99) 1.06| 1.06y 1.13| 1.13} 1.21| 1.20| 1.29| 1.28] 1.38| 1.37] 1.47| 147

98 0.97| 0.96) 1.03| 1.02) 1.10| 1.08) 1.16]| 1.15] 1.24| 1.23) 1.32| 1.31) 141 1.39
100 0.94] 093] 1.00| 0.98] 1.06| 1.04] 1.12| 1.11] 1.19| 1.18) 1.27| 1.25] 1.35| 1.33
102 0.92| 0.90) 0.97| 0.95| 1.03| 1.01} 1.09| 1.06] 1.15| 1.13} 1.22| 1.19] 1.29| 1.27
104 0.90| 0.87) 0.95| 0.92] 1.00| 0.97) 1.06| 1.02] 1.12| 1.08f 1.18| 1.14] 125} 121
106 0.88| 0.84] 0.92| 0.89] 0.97| 0.94] 1.03| 0.99] 1.09| 1.04f 1.14| 1.10] 1.20| 1.16
108 0.86| 0.82) 0.90| 0.86) 0.95| 0.90) 1.00| 0.95] 1.05| 1.00§ 1.11| 1.05) 1.17) 111
110 0.84| 0.79] 0.88| 0.83] 0.93| 0.87] 0.98| 0.92] 1.02| 0.96f 1.08| 1.01] 1.13| 1.06
112 0.83| 0.77] 0.87| 0.80] 0.91| 0.84] 0.95| 0.88] 1.00| 0.93] 1.05| 0.97] 1.10| 1.02
114 0.81| 0.74] 0.85| 0.78] 0.89| 0.82) 0.93| 0.85| 0.98| 0.89] 1.02| 0.93}] 1.07| 0.98
116 0.80| 0.72) 0.84| 0.75] 0.88| 0.79] 0.92| 0.82] 0.96| 0.85] 1.00| 0.90] 1.04| 0.94
118 0.79| 0.70) 0.83| 0.73] 0.86| 0.76] 0.90| 0.79] 0.94| 0.83] 0.98| 0.86] 1.02| 0.90
120 0.78| 0.68] 0.82| 0.71] 0.85| 0.74] 0.89| 0.77] 0.91| 0.80f] 0.96| 0.83] 1.00| 0.87
122 0.77| 0.66) 0.81| 0.68] 0.84| 0.71} 0.87| 0.74] 0.90| 0.77|] 0.95| 0.80] 0.98| 0.83
124 0.77| 0.63] 0.80| 0.66] 0.83| 0.69] 0.86| 0.71] 0.90| 0.74] 0.93| 0.77] 0.96| 0.80
126 0.76| 0.61) 0.79| 0.64] 0.82| 0.66] 0.85| 0.69] 0.88| 0.71} 0.91| 0.74] 0.95| 0.77
128 0.75] 0.59) 0.78| 0.62] 0.81| 0.64] 0.84| 0.66] 0.87| 0.69] 0.90| 0.71) 0.93| 0.74
130 0.75] 0.57] 0.78| 0.60| 0.81| 0.62] 0.83| 0.64] 0.86| 0.66] 0.89| 0.68] 0.92| 0.71
132 0.75| 0.56] 0.77| 0.57] 0.80| 0.59} 0.83| 0.61| 0.85| 0.64] 0.88| 0.66] 0.91| 0.68
134 0.74| 0.54] 0.77| 0.55] 0.80| 0.57) 0.82| 0.59| 0.85| 0.61] 0.87| 0.63] 0.90| 0.65
136 0.74| 0.52) 0.77| 0.53] 0.80| 0.55] 0.82| 0.57] 0.84| 0.58] 0.87| 0.60] 0.89| 0.62
138 0.74| 0.50) 0.77| 0.51)] 0.79| 0.53] 0.81| 0.54] 0.84| 0.56] 0.86| 0.58] 0.89| 0.59
140 0.74] 0.48] 0.77| 0.49] 0.79| 0.51] 0.81| 0.52] 0.83| 0.54] 0.86| 0.55] 0.88| 0.57
142 0.74| 0.46) 0.77| 0.47| 0.79| 0.49] 0.81| 0.50] 0.83| 0.51} 0.85| 0.52] 0.87| 0.54
144 0.75| 0.44) 0.77| 0.45] 0.79| 0.46] 0.81| 0.48] 0.83| 0.49] 0.85| 0.50] 0.87| 0.51
146 0.75| 0.42) 0.77| 0.43] 0.79| 0.44] 0.81| 0.45] 0.83| 0.46] 0.85| 0.47] 0.87| 0.49
148 0.76| 0.40) 0.77| 0.41)] 0.79| 0.42) 0.81| 0.43] 0.83| 0.44] 0.85| 0.45] 0.87| 0.46
150 0.76| 0.38] 0.78| 0.39] 0.80| 0.40] 0.81| 0.41] 0.83| 0.42] 0.85| 0.42] 0.87| 0.43
152 0.77| 0.36] 0.78| 0.37] 0.80| 0.38} 0.82| 0.38] 0.83| 0.39] 0.85| 0.40] 0.87| 0.41
154 0.77| 0.34] 0.79| 0.35] 0.81| 0.35} 0.82| 0.36| 0.84| 0.37] 0.85| 0.37] 0.87| 0.38
156 0.78| 0.32] 0.80| 0.32] 0.81| 0.33] 0.83| 0.34] 0.84| 0.34] 0.86| 0.35] 0.87| 0.35
158 0.79| 0.30) 0.81| 0.30y 0.82| 0.31} 0.83| 0.31] 0.85| 0.32] 0.86| 0.32] 0.87| 0.33
160 0.80 0.82| 0.28] 0.83| 0.28] 0.84| 0.29] 0.85| 0.29] 0.86| 0.30| 0.88| 0.30

i 62° 64° 66° 68° 70° 72 74° 76°

second bearing
72 5.08|4.84
74 4.25/4.0815.18|4.98
76 3.65|3.5414.32|4.1915.26|5.10
78 3.20[3.1313.72|3.63]4.39|4.30]5.34|5.22
80 2.86(2.8113.26|3.2113.78|3.72|4.46|4.39]5.415.33
82 2.5812.5612.91/2.8813.31|3.283.83|3.80]4.52|4.48]5.48|5.42
84 2.36(2.3412.63|2.61)2.96|2.94|3.36|3.35|3.88|3.86]4.57 | 4.55] 5.54| 551
86 2.1712.1712.40|2.3912.67|2.66|3.00(2.99]3.41|3.4013.93|3.92] 4.62| 4.61] 559| 557
88 2.0112.01)12.21/2.21)12.44|2.44§2.71|2.71]3.04|3.04]13.45|3.45) 3.97| 3.97] 4.67| 4.66
90 1.88|1.88]2.05|2.0502.25|2.25]2.48|2.48]2.75|2.75]13.08|3.08] 3.49| 3.49] 4.01| 4.01
92 1.77|1.76§1.91|1.91|2.08|2.08]2.28|2.28]2.51|2.51}2.78|2.78) 3.11| 3.11] 3.52| 3.52
94 1.67|1.66]1.80|1.79§1.95|1.94]2.12|2.11]2.31|2.30]2.54|2.53] 2.81| 2.80] 3.14| 3.13
96 1.58|1.57]1.70|1.691.83|1.82]1.97|1.96]2.14|2.13]2.34|2.33) 2.57| 2.55] 2.84| 2.82
98 1.50/1.49§1.61]1.5941.72|1.71§1.85/1.84]12.00/1.98]2.17|2.15) 2.36| 2.34] 2.59| 2.56
100 143|1.41§1.53|1.51§1.63|1.61]1.75/1.72]1.88|1.85]2.03|2.00f 2.19| 2.16] 2.39| 2.35
102 1.37|1.34]1.46|1.43]1.55|1.52]1.66|1.62]1.77|1.73]1.90| 1.86§ 2.05| 2.00] 2.21| 2.16
104 1.32|1.28]1.40|1.36§1.48|1.44]1.58|1.53]11.68|1.63]1.79|1.74) 1.92| 1.87] 2.07| 2.01
106 1.27|1.22§1.34|1.2901.42|1.37|1.51|1.45]11.60|1.54]11.70|1.63| 1.81| 1.74] 194, 1.87
108 1.23|1.17§1.29|1.23§1.37|1.30§1.44/1.37)1.53/1.4511.62|1.54) 1.72| 163] 183 1.74
110 1.19|1.12§1.25/1.17§1.32{1.24]1.39|1.30]1.46|1.37]1.54|1.45] 1.64| 154] 1.74| 1.63
112 1.15/1.07§1.21|1.121.27|1.18]1.33|1.24]1.40|1.30§1.48|1.37| 1.56| 1.45 . 1.53
114 1.12|1.02§1.17|1.07§1.23|1.12]1.29(1.18]1.35|1.24]1.42|1.30| 1.50| 1.37 1.44
116 1.09/0.98§1.14|1.0311.19|1.07]1.25(1.12]1.31|1.17§1.37|1.23| 1.44| 1.29 1.36
118 1.07/0.94§1.11/0.98)1.16/1.02§J1.21|1.07)1.26/1.12§1.32|1.17] 1.38] 1.22 1.28
120 1.04/0.90§1.08{0.94§1.13/0.98]1.18(1.02]1.23|1.06§1.28|1.11| 1.34| 1.16 121
122 1.02|0.86§1.06|0.90§1.10|0.93]1.15(0.97]11.19|1.01J1.24|1.05) 1.29| 1.10 1.14
124 1.00/0.83]1.04|0.86§1.08|0.89]1.12|/0.93]1.16/0.96§1.21|1.00§ 1.25| 1.04 1.08
126 0.9810.7911.02/0.82]1.05|0.85§1.09|0.881.13|0.92]11.18|0.95] 1.22| 0.99 1.02
128 0.97]0.7611.00/0.79)1.03|0.82§1.07|0.84§1.11/0.87]11.15/0.90] 1.19]| 0.94 0.97
130 0.9510.7310.98|0.7511.02|0.78§1.05/0.80§1.09|0.83]1.12|0.86] 1.16| 0.89 0.92
132 0.94|0.70§0.97|0.72]1.00|0.74]1.03|0.77§1.06 | 0.79]1.10|0.82] 1.13| 0.84 0.87
134 0.93|0.67]0.96/0.69]0.99|0.71§1.01|0.73}1.04|0.75]1.08|0.77] 1.11| 0.80 0.82
136 0.9210.6410.95/0.66]0.97|0.68]1.00|0.69]1.03|0.71]11.06|0.74] 1.09| 0.76 0.78
138 0.91]0.6110.94/0.63]0.96|0.64§0.99|0.66§1.01|0.68]11.04/0.70] 1.07| 0.72 0.74
140 0.90/0.5810.93|0.60J0.95|0.61§0.97|0.63J1.00|0.64]1.03|0.66] 1.05| 0.68 0.69
142 0.90]0.5510.92|0.57]0.94|0.58§0.96|0.590.99|0.61]11.01|0.62] 1.04| 0.64 0.65
144 0.89]0.5210.91/0.54]0.93|0.55§0.96|0.56§0.98|0.57]11.00| 0.59] 1.02| 0.60 0.62
146 0.89]0.5010.91/0.5110.93|0.52§0.95|0.53}0.97|0.54]10.99|0.55] 1.01| 0.57 0.58
148 0.89]0.4710.90/0.48)0.92|0.4940.94|0.5040.960.5110.98|0.52] 1.00| 0.53 0.54
150 0.8810.4410.90/0.4510.92|0.46§0.94|0.47]0.95|0.48]0.97|0.49] 0.99| 0.50 0.50
152 0.88(0.41§0.90/0.42]10.92|0.43]0.93|0.4410.95|0.45]0.97|0.45] 0.98| 0.46 0.47
154 0.88(0.39§0.90/0.39]0.91|0.40]0.93|0.41§0.94|0.4110.96|0.42] 0.98| 0.43 0.43
156 0.89/0.36]0.90|0.37]0.91|0.37]0.93|0.38§0.94|0.38]0.96 | 0.39] 0.97| 0.39 0.40
158 0.89]0.33]10.90/0.34]0.91|0.34§0.93|0.35§0.94|0.35]0.95|0.36] 0.97| 0.36 0.37
160 0.89/0.3010.90/0.31J0.91|0.31§0.93|0.32]0.94|0.32]0.95|0.33] 0.96| 0.33 0.33
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