Master (Yachts)

Celestial Navigation

Lesson 1.9

Finding the True Altitude of the Sun,
Moon, Planets and Stars

Note

Knowledge of how to apply the corrections to
be made to the Sextant Altitude to obtain the
True Altitude of a body is essential for
conducting any celestial observation.
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Lesson 1.9

Finding the True Altitude of the Sun,
Moon, Planets and Stars

You MUST have a sextant and a copy of a current Nautical
' Almanac to practice obtaining the True Altitude of any celestial
ot tip* body as detailed in this Lesson. The Nautical Almanac which
accompanies this Course must be consulted to follow the
worked examples in this Lesson.

Note that the year of the Nautical Almanac is for the fictitious year 0000 - this is
shown on the daily pages. This is the Almanac that has been adopted for
examination purposes.

YOU NEED TO WORK THROUGH THE FOLLOWNG EXAMPLES WITH THE ALTITUDE
CORRECTION TABLES A2, A3 AND THE ALTITUDE CORRECTION TABLES FOR THE MOON
(which are located at the BACK of the Nautical Almanac).

Sun

The Sun’s correction table is found on the first page of the almanac (Tables A2 and
A3) and corrects for mean refraction, semi-diameter and parallax. The tables are
arranged as critical entry tables as described for the Dip Table. For example, if the
apparent altitude was 51° 08’ (LL) the correction will be +15.5’ (October to March).

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

OCT.—MAR. SUN APR.—SEPT. STARS AND PLANETS DIP
App. Lower Upper| App. Lower Upper || App. App. Additional || He, of Ht. of | Ht. of
Alt. Limb Limb| Alt. Limb Limb || Al. O™ |'Al.  Corr» [ Eye ™™ Eye | Eye Cor®
m ft. m
4 S R Pl | P 0000 e ; ok
g i‘;a ] g?—l—loﬁ—-z,.; 9 gg~5.3 VENUS 24_,'g 2.2 ifs’_ L
9 561109724 | 10 0 H 107301 [ 10 50 32| e TIMn29 || 58729 92| 20— 25
P sl L7 e d s ST 1 Tl TP R
ferdatis |40 S8y isi aua |l SE IR ol 6o T 01 17:4_5 574 |120—106
App Alt. 6 - 52445 2. 56 TX 0 179 " . 589 125—10-8
°NgQ’ £ 15702 TE03 105 || 55 59— 00| Novo x3-Dec.3x § g =75 gocs
>1°08 5923 20 10U gy gy TIS=164 Y o0 0g =S 0t 188 7% 621 | 130—11T
S +157—166 | - +I155—16 —0-4 AT LY 2 it e

Fig. 1 - Critical entry nature of the Altitude Correction Tables (A2 and A3).
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Example 1
The Sextant Altitude of the Sun’s LL was 48° 56.3’. IE 1.2’ was on the arc. HE 7.2 m.
Date 18% June 0000. Find the True Altitude.

Solution

Sextant Altitude Sun (LL) 48°56.3’
IE (On) -1.2°
Observed Altitude Sun (LL)48° 55.1°
Dip (HE 7.2 m) -4.7°
Apparent Altitude Sun (LL)48° 50.4’
Total Correction +15.1°
TRUE ALTITUDE Sun 49° 05.5’

Stars and planets

The correction table is found on the first page of the Nautical Almanac (Tables A2
and A3). Again it is a critical entry table. Note that additional corrections for planets
are given for some dates and some apparent altitudes. These correct for parallax
when its value can no longer be considered negligible.

Example 2
The Sextant Altitude of the star PROCYON was 57° 18.9°. IE 1.0’ was off the arc. HE
6.5 m. Find the True Altitude.

Solution

Sextant Altitude * 57° 18.9’
I[E (Off) +1.0’
Observed Altitude * 57° 19.9’
Dip (HE 6.5 m) -4.5’
Apparent Altitude * 57° 15.4’
Total Correction -0.6’
TRUE ALTITUDE * 57° 14.8’
Example 3

The Sextant Altitude of Venus on 215t December 0000 was 38° 06.5’. IE 0.5’ was off
the arc. HE 5.0 m. Find the True Altitude.

Solution
Sextant Altitude Venus 38° 06.5’
I[E (Off) +0.5’
Observed Altitude Venus 38° 07.0°
Dip (HE 5.0 m) -3.9’
Apparent Altitude Venus 38° 03.1’
Total correction -1.2°
38° 01.9’
Additional Correction +0.1°

TRUE ALTITUDE Venus 38° 02.0°
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Moon'’s Total Correction table

This is found on the last pages of the Nautical Almanac and is in two parts. The main
correction in the upper part of the table corrects for refraction, semi-diameter and
parallax, using mean values. See copy in Appendix 2.

Interpolation is required to obtain the accuracy to within one decimal place.
The second correction allows for variations in the semi-diameter and parallax, both
of which depend upon the horizontal parallax. Two values are given, one for LL and

one for UL observations.

All corrections for the Moon are additive to the apparent altitude but those for the
UL observations have had 30’ added to them to maintain them positive.

This 30’ must therefore be subtracted from the final result.
Example 4

The Sextant Altitude of the Moon’s LL was 16° 58.2’. IE 0.8’ was off the arc. HE 5.4
m. UT 1400 on 26t" June 0000. Find the True Altitude.

Solution
Sextant Altitude Moon (LL) 16° 58.2°
IE (Off) +0.8’
Observed Altitude Moon (LL) 16° 59.0°
Dip (HE 5.4 m) -4.1°
Apparent Altitude Moon (LL) 16° 54.9’
15t correction +62.7’
17° 57.6’
24 correction (HP 59.6°) +7.5’
18° 05.1°
-30’ (Not applicable) Nil
TRUE ALTITUDE Moon 18° 05.1°

Complete the Tutorial Exercise that accompanies this
Lesson.

YOU MUST NOW COMPLETE THE TUTOR MARKED
ASSIGNMENT FOR MODULE 1.
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Appendix 1

Altitude correction Tables A2 and A3 for the Sun, planets and Stars
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A2 ALTITUDE CORRECTION TABLES 10°-90°—SUN, STARS,PLANETS

OCT.—MAR. SUN APR.—SEPT. STARS AND PLANETS DIP
App. Lower Upper| App. Lower Upper || App. App. Additional || f¢. of Ht. of | Ht. of
Alt. Limb Limb| Alt. Limb Limb || Al. o™ |'A.  Corm Eye ©°T™ ‘Eye | Eye Cor
m f | m
o . ; 5 © ’ 3 3 c . 3 0000 : ; 3 S :
g 2‘; + 108 —21'5 g 32-{-10-6—11-1 lg 32—5'3 VENUS 2_2—2-8 gg :g_ ;2
° 56+x0-9_z:.4 oy °3+10-7—2|-1 6 R ]an.ol-]an. 29 2~8_2:9 g2 | 36— a5
4110213 4108 —210 —§°1 o ’ —30
10 08 10 15 10 33 + 02 30 98| 25— 28
4111 =212 +10-9—209 —50 47 —3'1
10 21 10 27 10 46 32 7 105| 30— 30
4 112—211 411:0—208 —4'9 —32 T
10 34_*_11.3_“.o 10 4°+.u-x—zo-7 II 00 8 Jan. go-Fcb. 26 3-4__3_3 I1'2 | See table
10 47 10 54 S W o ; 36 7 IIg A
= °I+n~4—-zo-9 ix 08+u-2—zo-6 = 29—4'7 46 + 03 3-8—3 4 126
i pg TINS5 =208 | L, 23-}-11-3—:0-5 I 45—4'6 40 33 133 B
S 3O+II'6—zoA7 v 8+Ix-4—zo~4 Sy Feb.°27-Mar. 14 4_3~3-6 141 20— 79
4+117—206 3 +11-5—203 —4-4 o . Bl b/ : 22— 83
11 46 II §54 12 18 + 04 45 .o 149 SRS
4+11-8—205 4+11°6—202 —4 Ix 2 —3-8 8 24
12 02 12 10 I2 3§ 41 F o5 °: i PR 6o
32 19T LI WAL L TIIT TN N o zp 19 s0 32 165 28 i
A yate o ARy s XS 28— 9°
12 37 t+12:0—203 3 46+” 8—z00 13 13 41 | Mar. 15-Mar. 23 52 4'0 174 93
+12:-1—202 +11°9—19:9 —40 2 as=—4"X 8-
1255 5 3o e | 2395 13 33 0 4or 55 42 3| 30— 96
'2—201 +12:0—19-8 —3'9 6 t+os 42 i 3 9
13 I4+12'3—2o-o 1324 121—199 I3 54—3'8 20 + 06 5.8—4'3 v 32—100
13 35“2_4_‘9'9 13 45 Lo 14 16_3.7 31 + 07 5-1_4_4 20°1 34—103
3 56+lz-5—19»8 4 °7+xz- —19- 4 40—3-6 6.3—-4'5 e 36—10°6
1488 3°+xz-3— S|l 15 04 2| Mar. 24-Apr. 19 66 ¢ 220 33 103
14 42 Sl | T T e M B O L O, . 69 . 229
+12'7—19'6 +12-§—19:3 —34 + 06 =] 5
15 O6+12-8—x9-s I5 19 12-6—192 15 57—3-3 ,2 + o- 1248 239 | go—1r1
I5 32 15 4 16 26 + o- 75 ..o 249 2 —11-
+12:9—19-4 4127 —19:1 —3-2 22 49 < 42—114
15 59 16 14 16 56 79 260 T
+13:0—19-3 +12:8 — 190 —3°I ~—50 - 44 —11°7
16 28_H it 16 e 17 28 i Apr. 20-Apr. 28 8 2 e 271 | 46—11-9
16 5913 9% | 17 zs 9-189 13802 7 ° ; 85 281 AR
S g U B gtizo—mssfl “o o—29 6+ os g.g 52 292 |- 40—12°2
13 +13:3—190 74 +13'1—187 3°_.g| - 20 +0:6 =53 : ft.
I8 06+ 18 24 19 17 + 07 92 . 304 s
13'4—189 +132—18:6 —27 3I 954 3 2— I'4
18 42 19 oI 19 58 Q-5 =08 731
+-13°5—18-8 +413'3—18:5 —26 =5 4— 19
19 21 = v 1942 : 20 42 _ _ | Apr. 20-May 13 99 T 327 b
20 03'H3 6—1x87 | o2 ti3d4—184 . og—25 ° 10-3 3 339 B
+-13:7—18:6 5+x3-5—|s-3 —2-4 b 3 04 =8 > 8—27
20 48 21 II 22 19 II 10-6 351
4138185 +13:6—182 —2-3 + o's —58 . 10— 3°X
21 35 22 00 23 13 41 110 363
22 26T 1394 L) g, HIFT—1BL ) G 22 114 20 37:6| Seetable
+14'0—183 +13-8—180 —2-1 | May 14-June 8 —6-0 o
2332, ar—wa | 23 S g0 123 M _ag o , 8o, 3%9
24 21 24 53 26 22 6+ 03 12:2 0o 40X | R :
+14'2—181 +14'0—17-8 —1I-9 4 —6-2 Z
25 26 26 00 27 36 126 41°5 | 70— 81
+14:3—180 +14'1— 177 —1-8 —63 : :
26 36 27 13 28 56 June g-July 23 || 13-0 428 | 75— 84
+14'4—179 +14:2—17-6 —X+7 o —6-4 . f
27 52 28 33 30 24 o / 13°4 442 | 8o— 87
+14-5—17-8 +14'3—175 —1:6 4+ o2 —6°5 : e
29 15§ 30 00 32 00 47 13:8. =2 4sisil. 85—
30 46+l4'6—l7'7 3 +14'4—17-4 —¥:5 X _2—6 6 46'9| 90— 92
4147176 3 35"}"4'5_’7‘3 33 45-—1-4 July 24-Dec. 31 4 —67 :
32 26“4,8_”‘s 33 2o+14‘6_”.2 35 40_1_3 z i 147 _¢q 484 95— 95
o8 I74‘14'9—17'4 35 I7-H4'7—:'1-1 37 48—1-2 a1 oT IS1—6'9 432
36 20 1 rs0—17.3 | 37 264 148170 || 4° 81, 7 139 oo 220|200 27
38 36 +1§51—17-2 39 50+ 149 — 169 42 44_[-0 RS 16.0_7,[ 528 I05— 99
41 08 42 31 45 36 Jan. 1-Nov. 12 || 16-5 54'3 | 110 —10-2
+15-2—171 +150—168 —0'9 o —72 S
4339 1 re s el 453l e A8 47 g 0 . e 169 .y SY8| 115—r0y
47 10 48 55 52 18 60 T 01 174 57'4 | 120—106
T S [ TS ot | 179 4 589|125—108
54 49+15-5-—16-B 57 02+15-3—16~s & 28—0-6 Nov. 13-Dec. 31 18-4—7‘5 605
+156—167 +154—164 —0'5 Ah =78 L
3923 S iee 61 ST {rs-s—isa 65 08 a + 02 18~8__7_7 62°1 | 130—1I'I
54 30, 15-;— 165 67 I7+15-6—x6~z 2 u—o-g 75 O I9'3——7-8 6381 835113
70 12 73 16 75 34 19-8 65'4 | 140—11-5
+159— 164 4157—161 —0-2 -9
76 26 79 43 81 13 204 671 | 145—11'7
+16°0—16-3 +158—16.0 —O01I —8-0
83 o5 PR 86 32+l o S 87 03 v 209 g, 688 | 1s0—11-9
90 00 Q0 00 g ts ) 90 ©O 214 70°5 | I55—12°1
App. Alt. = Apparent altitude = Sextant altitude corrected for index error and dip.
For daylight observations of Venus, sce page 260.
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ALTITUDE CORRECTION TABLES 0°~10°—SUN, STARS,PLANETS A3

OCT.-MAR. SUN APR.-SEPT.

App. STARS
Alt. Lower Upper | Lower Upper [PLANETS
Limb Limb | Limb Limb
0 00 —182 —s0-5| —18:4 —s0-2 —34'S

03 I7°5 498 17-8 496| 338
06 16'9 492 17T 489 332
09 163 486 16°5 483 326
12 I5'7 480 159 417 320
15 IS'T ar4 I5'3 471 314
o 18 —14'S —468 | —14'8 —466| —30-8
21 140 4673 14'2 460 30°3
24 13°S 458 13°7 455| 298
27 12'9 452 13°2 450 29-2
30 124 447 127  44's 28-7
33 119 442 I12°2 440 28-2
036 | —XI'S —438| —I1'7 —435] —27°8
39 I1'0 433 I1°2 430 273
42 10°5 4278 108 426 268
45 YOI  42-4 10°3' 421 264
48 96 419 99 417| 259
st 92 415 9'5 413 25°5
0 54 — 88 —411| — 91T —409 | —25°1
o 57 84 407 87 a4os| 247
I 00 8-0 403 8-3 401 24°3
03 77 400 T 397 240
06 73 396 75 393| 236
09 6-9 392 72 390 232
I 1z — 66 —389| — 68 —386| —22°9
15 62 1385 6-5 383 22°§
18 59 38z 62 380 222
2r 56 379 58 376 219
24 53 376 55 373 21°6
27 49 3772 $2 370 212
X 30 | — 46 -369| — 49 —367| —209
35 42 365 44 362 20°5
40 37 360 40 358 20°0
45 32 135§ 3 358 19°5
50 28 351 37T 349 19X
I 55 2°4 347 26 344| 187
2 00 — 20 —3343| — 22 —340| —18-3
05 16 339 18 336| 179
10 12 335 IS5 333 17°5
Is 09 332 I'r 329 172
20 05 328 o8 326 16-8
25 — 02 3275 04 322 165
2 30 + 02 —32:1 | — 0% —319| —16°1
35 05 318| 4 02 316 158
40 o8 315 05 313 15°5
45 I'I. 312 o8 110 152
50 I'4 309 X°X 307 14-9
2 55 16 307 I'4 304| 147
3 oo + I'9 —304| + 17 —301 | —14°4
05 22 301 I'9 299 14°1
10 24 299 2°1 297 139
15 26 297 24 294 137
20 2°'9 2974 26 292 13°4
25 31 292 29 289 13°2
3 30 + 3-3 —290| + 3°I —28-7| —13-0

A oCT.-MAR. SUN APR.-SEPT. o
. = S
.‘Pl? Lower Upper | Lower Upper |PLANETS
Limb Limb | Limb Limb
o v ‘ ’ ’ ’ ’
3 30 + 33 —2900| + 31 —287| —13-0
35 36 287 3'3 285 12+7
40 38 285 3§ 283 12°§
45 40 281 37 281 123
50 42 28 39 2719 12°1
55 44 279 41 277| "1I°9
400 | + 45 —278| + 43 —2715| —11°8
05 47 276 45 213| II6
10 49 274 46 272| "11'4
15 51 272 48 2719 I1-2
20 52 271 50 268 III
25 54 269 5 267 109
430 | + 56 —267| + 53 —265| —10'7
35 57 26 5’5 2613 106
40 59 264 56 262 10°4
45 60 263 58 260 10°3
50 62 261 50 259 101
4 55 6:3 260 60 258 100
500 | 4+ 64 —259| + 62 —256| — 99
05 66 257 63 2575 97
10 67 256 64 254 96
15 6-8 25'S 66 25-2 95
20 69 254 67 2571 9'4
25 71 252 68 250 92
5 30 + 72 —251 | + 69 —249| — 91
35 73 2s9o 70 248 90
40 74 249 72 246 8-9
45 7S5 248 73 245 88
50 76 247 74 244 87
55 77 24 7°5 243 86
6 oo 4+ 78 245 + 76 —242| — 85
10 8:0 243 78 240 83
20 82 241 80 238 81
30 84 239 81 237 7'9
40 86 237 -83 235 77
6 50 87 236 85 234 76
7 oo + 89 —234| + 86 —232| — 74
Xo 91 232 88 230 72
20 92 231 90 228 7't
30 93 230 91 229 70
40 9'5 228 9°2 226 6-8
7 50 96 227 94 224 67
8 oo + 97 =226 | + 95 —223| — 66
10 9'Q 224 96 222 6-4
20 100 22-3 97 221 63
30 10T 222 98 220 62
40 102 2271 10°0 213 61
8 50 10°3  22¢0 10°1 2177 60
9 00 + 104 —219 | +102 —216| — 59
10 10'5 218 10°3 21§ 58
20 106 217 10°4 2144 57
30 10°7 216 10§ 2173 56
40 10-8 215 106 212 5'5
9 50 10°9 214 10°6 212 54
10 00 4110 ~213| +10°7 —211 | — 5°3

Additional corrections for temperature and pressure are given on the following page.
For bubble sextant observations ignore dip and use the star corrections for Sun, planets, and stars.
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Appendix 2

Altitude correction for the Moon
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ALTITUDE CORRECTION TABLES 0°-35°—MOON

App. | 0°-4" | §°-9° |10°-14°|15°-19"|20°-24" |25°~29°|30°-34° | App. DIpP
Al " Com=| Corr| Come| Coms| GCom| GCorea| Core| M| |7 =
; i > ’ ° S a A ° A ° ’ ° d . E‘;,:‘Co:r- l‘{it}gf l13‘;,::1'Con-n 'g;:f
oo | ®33.8| 5582|621 | 5628 [*° 6225 60-8|3° 58'9| 00
10 35-9 585 62-2 62-8 62-1 60-8 58-8| 10 m fr. | m ft.
20 378 587 62-2 62-8 62-1 60-7 58-8| 20 , ; ”
30 396 589 62-3 62:8| 62:1 60-7 587 30 2.2—2‘8 :2 9_5 55 31_5
40 41-2 59°1 62-3 62-8 62-0 606 58:6| 40 % —2-9 99 _5.63%7
50| 426| s59:3| 624 627 620 606| 585| 50 28 —30 9:2 l‘:"3_5.7 339
2ol Mass 659‘5 g 16 6371 2.0 26.60-5 3 g.c | 00 39 _3i 9 8|10 6—5-8 351
10| 4s2| s97| 624 627| 619 604l 584/ 10 32_yq 105 [110_ 363
20 46-3 59:9| 625 62:7| 61-9| 604 58-3| 20 i SR S E SR 37°6
30 473 6o-0| 62-5 62:7| 61-9| 603 58-2| 30 3'6_3.4 119 “‘8—6-1 38-9.
40 48-3 60-2 62-5 62-7 61-8 60-3 58:2| 40 3-8 12°6 | 122 40°1
50 49-2| 6o-3| 62:6| 62.7| 61-8) 602| 581 50 4.0*3'2 133 s 41°5
oo | %500 760-5| " 62:6 |17 62-7 22'61'7 7 6o-1|3* 58-0( 00 4‘3_3_ 411130 - 428
) 50-8 60-6 626 62-6 61-7 60-1 57-9| 10 4'S 3_; 149 13-4- 4 442
20| s14| 6o7| 626 626 61-6| 60| 578| 20 7 3157|1387 03 4s-s
30 52°1 60-9 62-7 62:6 616 599 578 30 =300 6 i
40 527 61-0 62-7 62-6 615 599 57-7| 40 5 °~4-o e o 469
50 s33| 61x| 629| 626 615! 598 576] 50 32 4x T AT _cia 84
00 3 53.8 8 612 I3_62.7 18 62.5 23 61.5 28 597 33 57.5 00 5.3—4'2 b 31151 6 49 8
1o | 543| 613| 627 625 614 597\ 74| Y0 e e I e
20 548| 61-4| 627| 625 61-4] 596| 574 20 61 _ g TTx 6o _ . 528
30 552 61-5| 628 625 61-3] 596| 573|300 5'3_4_5 21-0|16°5 .3 543
40 55-6 61-6 62-8 62-4 613 59'5 57:2| 40 6-6 .6 227 169 _ 558
50 s6o| 61-6] 628] 62:4| 61-2| 594 571 50 6-9_4. 22-9| 17-4 —7_3 574
oo | 456.4| 2617|628 62-4|*4612|%? 59.3[3%57.0| 00 72 f 7239|179 4589
10 56-7 61-8 62-8 62-3 61-1 59-3 5691 10 7°s 48 249 | 18-4 i 56o~5
20 57-1 61-9 62-8 62-3 61-1 592 56:9| 20 7.9‘4 R 7 Gats
30 s57-4| 619 62:8| 623 610| 591 56-8| 30 e i 271 103 =1 638
40 577 62-0 62-8 62-2 609 591 567 40 3. —5°X 8- P 4
50 579 62-1 62-8 62-2 60-9 59-0 56:6| 50 5-—5-2 e Rl —7- 954
- 8-8__ . 292 20-4_8_0 67°1
HYPH L UL UL Ul UL gl vl L U Hp 92 :i 304|209 688
4 ) S o &y S 2 i AT L % 95 31°5:21°4 705
54-0|/0-30-9[/0-309|0410|0:51-1{0:61-2|0-71-310:91-5}|54-0 =
54-3|0-71'1|0-71:2|0712|081-3/091:4|1-XI1-5|1217|543 MOON CORRECTION -
54'6| 11 14| XX 14|11 1°4|1-21-5(|1-31-6|1-41-7|151-8)546 TABLE

549/ 1-41-6|1-51:6 | 1-516|1-61-7,1-61-8|1-81-9|1:92:0(549

The correction is in two parts;
552| 1-8 1-8|1-81-8/1:919|1:91:9|2:02:0|212I|2:22:2]55-2

the first correction is taken from
55-5(2-22:0(2:220{2:321 232124222423 |2524/555 the upper part of the table with
558 2622!2622126 2:312-72-3/2724 2-8 2-4|2:92-5 55.8 argument apparent alutudC, and
56.: 3-02:4|302-5/3-:02:53-:02-5[3-12-6 31 26|32 2-7 56.1 the second from the lower part,

564 3427(3427|3427(3427|3428]3:52:8([352-9|56-4 with argument H.P., in the same
567 3729|3729 3-82:9i3-8 29383038 30|39 3:0|56-7 column as that from which the
first correction was taken. Sep-
570|441 311431 1 4131|413'114231]|4232|4232]|570 arate corrections are given in the
573|4533[4533(4533/4533(4533|/4534 463 ‘415873 lower part for lower (L) and
57614935|4935(4935|4935(4935/4935[4936(|576 upper (U) limbs.  All corrections
579|513 38 53 38 52 38 523752 3715237|5237|579 are to be added to apparent aIti-
58:21 56 40|5640|5640|5640(5639|5639|5639]|582 tude, but 30’ is to be subtracted
58:5|6:042|6042|604276042|6041 59 41 5941|585 from the altitude of the upper limb.
588|6444|6444/644416344/6343|6343|6242|588 For corrections for pressure
59168 4:6|6846/6746|6746]6745|6645/6644/59T| and temperature sec page A4.
5941724817148171481714817:047]|704-7|69 461594 For bubble sextant observa-
597|755 |7550|7550|7550|7449|73 4'8 72471597 tions ignore dip’ take the mean
600|7953|7953[7952|7852|7851|7750|7649|600 of upper and lower limb correc-
60-3|8355|8355(8254|8254|815-3|8:052|7957|603 tions and subtract 15’ from
606|8757|8757[8657|8656|8555|8454!8253|606 the altitude.
609/9'159(9059/9059|8958(885-7(8-756|86541609 App. Alt. = Apparent altitude
612/9-562/19461/9461(9360 {9259|9-158|89 56 |61-2 = Sextant altitude corrected for
61-5/9864|9863[{9763[9762{956119459|9258,6x5 index error and dip.
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ALTITUDE CORRECTION TABLES 35°-90°—MOON

APP- |35°-39° | 40°-44° | 45°~49° | 50°-54° | 55°~59° | 60°-64° | 65°~69" | 70°~74°|75°~79" | 80°—84° | 85°-89° | App.
3 Corr| Core| Cor| Core| Coree| Core| Coret| Coren| Core| Corrd| Corra | A

- ° -

oo |3°

56 |42 53:7| 45 50's | %° 46'0| 55 431 | ©° 380 | 65 3476 | 7® 301 | 75 2573 B 2075 | B8 156

10 s6:4| s536| s04| 468 42.9| 388| 344 299| 252| 204 15:5| 10
20 s6-3| s53:5| soz| 46:7| 428 387 343 297| 250 202]| 153| 20
30 s6-2| 53:4| Ssor| 46.5| 4227 38:5| 341 296 249 200| I5I| 30
40 562 53-3| soo| 46.4f 42-5| 384| 340 294 247| 199| I50] 40
50 s6:1| 532\ 499| 463| 424 38:2| 338 293| 245 197 148 50
00 36 56-0 b 5§31 4 49-8 st 46-2 56 42-3 s 381 & 337 i 29-1I 78 24-4 BE 19:6 86 146| oo
10 559 530 497| 460 42-1| 37-9| 335| 290 242| 194| I45| X0
20 55-8| 52-8| 495| 459| 420 37-8| 334| 288 241 192 I43] 20
30 557 527| 494| -458| 41-8 377 332 287 239| 191 I4-1| 30
40 556 526| 493 457| 4r7| 37-5| 33-1| 28s| 2338| 139 140| 40
50 555 525 4920 45'5| 416| 374 329| 283| 236 18-7 13-8| 50

00 |37 554 % 524 |4 491 |5 454 |5 4r-4| % 372 |%7 32.8| 72 282 | 77 23.4 |3 186 137 | 00
10 55-3| s52:3| 490| 453| 41-3| 371 32:6( 28-0f 233 7184| 135| ¥0
20 552 52-2 48-8 45-2 41-2 369 325 279 231 18-2 13:3| 20
30 551 521 48-7 45-0 41-0 36-8 32-3 277 22-9 18-1 13-2| 30
40 550 520 48-6 449 409 366 32-2 27-6 22-8 17-9 13-0| 40
50 550 51:9 485 448 40-8 36-5 320 27-4 22-6 17-8 128 50
00 38 54 43 s1-8 i 48-4 53 44-6 58 40-6 63 36-4 - 31:9 73 272 i 22-5 83 17-6 > 27| o0
1o 548 SI-7| 482 445| 405 362 3r-7| 271 223 17-4 12:5| 10
20 547 516 481 44-4| 403 36-1 31-6 26-9| 221 17-3 12-3| 20
30 546 51-5 48-0 44-2 40-2 35-9 31-4 26-8 22-0|- 17X 12:2| 30
40 54-5 51-4 47-9 441 401 358 31-3 26-6 21-8 169 12.0| 40
50 54-4 51-2 47-8 440 39-9 35-6 31X 265 21-7 16-8 -8 50
00 |39 543|510 |4 47.6|54 430|59 30.8 (%4 35.5 |59 310| T 26.3| 7 215 | 34 16:6| %0 117 00
10 54-2 51-0 47°5 437 39-6 35°3 30-8 261 21-3 16-5 15| xo
20 541 50-9 47-4| 436 39°5 35-2 307 26-0 212 16-3 14| 20
30 s4o| so-8| 473| 435| 394 350f 305| 258| 210 161| 112 30
40 s3-9| 507| 472 433| 392| 349| 304| 257| 209| 160l 11-0f 40
50 53-8 50-6 47-0 432 391 347 302 255 207 15-8 10-9| 50

HPE|L UL U|LU|L U{LU|L U|L U

LU e Uil E U L AR,
540 |1-11-7(1-31-:9|1-§21|1-72:4[202:6|2:32:9|2:63-2(2:93-5([3238[3541|3845)540
543 |141-8|1-62:0|1-822|20252:32:7|2:530(2832|303-5(3338(3641|3944]|543
546 |1-720(1922|2124|2326|2-528|2730|3033|3235{3538(3741[4043]|5¢6
54'9 |2:02-212223|2325|2527|2:729|2:931|3233[3435|3638(3940|4T43|549
552 |2:323(2524(2626|282:8|3029(3231|3433(3635|3837|4040|4242|552
55'5(2:72:512:82:6(2:92:7|3:12:9(3:23-0/3432|3634|3735[3937|4139|4341|555
558 13:02:613-12713-22813330|3531(3:63-3|3834|3936|4137|4239|4440]|558
56x|3328(3429(3530[3631(3732(383-3/4034(4136|4237|4438|4540]|561
56:413:62913730(38371/393213933|4034(4135|4336|4437|4538[4639]|564
56'713'93'1|14031|14132/4133|4233/4334|4335/[4436|4537|4638|4738|567
570(4332(4333(4333[4434|4434(4535]|4535|4636[4736|4737|4838|570
57314634(|4634|4634(4635(4735|473514736(4836|4836/4837(4937|573
57614936(4936(4936[4936|4936|4936714936|4936|5036|5036|5036]|576
57915237|5237|5237|5237|5237|5136}5136|5136|5136|513:6;5136|579
58215539(5538|5538(5438|5437(5437]|5337|5336|5236[5235|5235|582
58:515940|5840(5839|5739|5638|563815537|5536|5436|5335|5334]|585
58816242|6141|6041|6040(5939|5838[5737|5636|5535|543'5|5334|588
591 |6543|6443|6342|6241|6140[6039(5938|5836|5735|5634|5433]591
594 (6845|6744(6643|6542|6441|6239|6138|6037|583-5|5734|5532]|594
597|7146|7045|6944/6843/6641|6540/6338/6237/6035(5833|5632)597
600|7:548|7347|7245(7044|6942[6740[6539(6337|6135|593-3|5731|600
60-317-850|7648|7547(7345|7143(6941(6739|6:537|633-5/603-2|5830/603
60:6 |81 51|7:950(7748|7646|7344|7142|6939|6737|6434(6232(592:9|606
60-9 | 8-453(8251(8049|7847|7645|7342|7140|683-7|6634|6332|6029]| 609
612 (3754|8552(8350|8148/7845|7643[7340[{7037|6734|6431[6128|612
61-5(9156(8854)|8651{8349/8146|7843|7540|7237(6934|6531]|6227]6rs
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