Master (Yachts)

Celestial Navigation

Lesson 1.8

Sextant Altitude Corrections

Lower Limb (LL) Lower Limb (LL)

Upper Limb (UL) Upper Limb (UL)

Note

This Lesson describes the principles of the
corrections to be made to the Sextant Altitude
to obtain the True Altitude of a body; it is NOT
essential that you have a full knowledge of
these; just how to apply the corrections which
are covered in the next Lesson.
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Lesson 1.8

Sextant Altitude Corrections

So far we have learnt how to take an altitude observation of a celestial body to
obtain the Sextant Altitude and how to apply the Index Error (IE) to obtain the
Observed Altitude.

A number of further corrections need to be made to obtain the True Altitude. The
additional corrections are to be found in tables in the Nautical Almanac.

Correction tables are also available in Norie’s Nautical Tables but these are seldom
used now and will not be referred to in these notes.

Horizons, altitudes and corrections
Figure 1 illustrates the corrections to be applied to the Observed Altitude of a
celestial body to obtain the True Altitude of the body.

Z
Parallax
Apparent Altitude )
] ] Observed Altitude
S,/ .SensibleHorizon Obs NN/ ) S,
Dip
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Visible Horizon
R Rational Horizon N R
1 2

\
l c True Altijude

Fig. 1 - Horizons and altitude corrections.
In figure 1:

The Sensible Horizon (51Sz) is the circle whose plane passes through the observer at
right angles to the vertical (the vertical being a direction directly above the
observer to the observer’s Zenith).
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The Rational Horizon (R1Rz) is the circle whose plane passes through the centre of
the Earth parallel to the Sensible Horizon.

True Altitude

The True Altitude is the angle at the centre of the Earth between the plane of the

Rational Horizon (R1R2) and the centre of the body measured as an arc of a vertical
circle.

Dip

The Visible Horizon (being what the navigator actually sees) is depressed below the
Sensible Horizon (51S2) by an amount which varies with the observer’s Height of Eye
(HE). The value of Dip can be found in the Tables A2 and A3 of the Nautical Almanac.

You should print a copy of these tables to be easily referred to;
this will save time when calculating the True Altitudes for
observations in the next Lesson.

See Appendix 1.

The Nautical Almanac Dip Table is arranged as a critical entry table which means
that one value of the correction is given for an interval of the argument (being the
Height of Eye (HE)). This means that no interpolation is necessary and it should be
remembered that if the height of eye is a tabulated value the upper of the two

figures should be extracted. Thus a height of 13.0 metres gives a Dip Correction of
-6.3’.

See figure 2.
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Fig. 2 - Use of critical entry table for Dip.

As a correction Dip is always negative.
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Refraction

Light rays from the body are refracted in a curved path on passing through the
Earth’s atmosphere. This results in the body appearing higher in the observer’s sky
than it really is. The correction for refraction is therefore always negative and its
magnitude depends on two basic factors:

(1)  The altitude of the body

The lower the altitude the more obliquely the light rays strike the atmosphere
and the greater is the refraction. Thus; refraction is maximum at altitude 0°
and diminishes with altitude until it disappears altogether when the body is
at the Observer’s Zenith (Z being at altitude 90°) since the light rays then
strike the atmosphere at the normal.

(2)  Density of the atmosphere
This is governed by two factors:
(@) Temperature;
(b)  Pressure.
Theoretically allowance should be made for these factors when considering a
value for refraction. In practice however, provided that the altitude is not
too low the temperature/pressure correction is very small and can be ignored
for examination purposes.

The total correction tables A2 and A3 in the Nautical Almanac take the effects
of refraction into consideration.
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Apparent Position

Real Position

Refraction

Sensible Horizon

Rational Horizon

Fig. 3 - Atmospheric refraction.

Semi-diameter (SD)

Stars and planets can be considered as point sources of light and thus have no angular
diameter to the observer.

The Sun and Moon have considerable angular size because they are so close. It is not
possible to estimate their centres with sufficient accuracy and therefore it is
necessary to observe the body’s edge or ‘limb’. A correction is then applied to the

altitude equal to half the body’s diameter and thus the altitude of the centre of the
body is found - see figures 4 and 5.
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Upper limb

Lower limb

Alt. of LL

Fig. 4 - Upper and lower limb altitudes.

The sign of application for the correction will depend upon which limb is observed.

The sign of application is accounted for in the altitude correction tables in the
Nautical Almanac.

It is usual for the navigator to observe the Lower Limb for observations.

Lower Limb (LL) Lower Limb (LL)

Upper Limb (UL) Upper Limb (UL)

Fig. 5 - Lower and Upper limb sights.

The magnitude of the SD correction depends on two factors:
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(1)  The physical size of the body;
(2)  The distance of the body from the observer.

The distance of the Sun from the Earth varies throughout the year (Kepler’s Law 1%
Law - see Lesson 2.1) and thus the value of the Sun’s SD will also vary in an annual
cycle. The value of the Sun’s SD is tabulated in the Nautical Almanac on a 3-day
basis for the middle day in the daily pages.

The Moon’s SD changes much more rapidly since its orbit around the Earth has a
monthly cycle and is therefore tabulated in the Nautical Almanac on a daily basis.

Augmentation of the Moon’s semi-diameter

Since the Moon is so close to the Earth the Earth’s radius forms a significant
proportion of the Moon’s orbital radius (approximately 2%). Thus, the greater the
Moon’s altitude the closer is the observer and the larger will be its SD (figure 6). The
SD tabulated in the Nautical Almanac assumes the observer to be at the centre of
the Earth and the distance of the Moon from the centre of the Earth is substantially
the same as when its altitude is zero. As the altitude increases so the SD must be
augmented (increased).

The higher the altitude the greater the SD
since the Moon gets closer to the observer
than the distance assumed for the purpose
of producing the tabulated figures.

SD at 90° alt.

N

SD at Q° alt.

Dist. = ¥4 millionmls

Tabulated SD

Fig. 6 - Augmentation of the Moon’s semi diameter.

Parallax

7
MASTER (Yachts) CELESTIAL NAVIGATION MODULE 1 Lesson 8 (MAR Rev. 08-11-2017)



This is the angle subtended at the centre of the body between the observer and the
centre of the Earth. Horizontal Parallax (HP) is the maximum value for parallax and
occurs when the body is on the Sensible Horizon (apparent altitude = 0°).

As soon as the body rises above the Sensible Horizon the parallax angle becomes
known as parallax in altitude and its value decreases with increase in altitude and
disappears altogether when the body is at the observer’s zenith (altitude 90°) - see
figure 7.
Altitude 90°
I

Parallax in altitude
(decreases with increase in alt.)

Horizontal parallax (HP)

Altitude 0°

Rational Horizon

Fig. 7 - Parallax.

The value of HP depends on the radius of the Earth (which is constant) and the
distance the body is away from the Earth. The Moon is very close and therefore has
a large HP of approximately 1° and this value changes considerably due to the
eccentricity of the Moon’s orbit. The Moon’s HP is tabulated hourly in the Nautical
Almanac.

The Sun is much further away from the Earth and its HP is therefore much smaller
(0.2’). The Sun’s HP can be considered constant since the variation caused by the
eccentricity of the Earth’s orbit is very small.

The stars are so far away that parallax is infinitely small. The planets generally are
also too far away for parallax to be significant however both Mars and Venus can
approach close enough to the Earth for parallax to become large enough to need
correcting for. An additional correction for parallax in altitude for Venus and Mars
can be found in the stars and planets correction table in the Nautical Almanac (Table
A2).

Parallax is accounted for in the correction tables in the Nautical Almanac.
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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
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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 | Ljimb 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
21 140 463 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 27°3
4z 10°5 4278 10°8 426 268
45 IO T 424 10°3° 421 264
48 96 ar9 99 47| 259
5t 92 415 9'5 413 25°5
0 54 — 88 —411| — 91T —409 | —25°1
0 57 8-4 407 87 0% 247
I 00 8-0 403 8-3 401 243
03 77 400 T 397 240
06 73 396 7S 393| 236
09 69 392 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 I5 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 13°9
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

Ak 0oCT.-MAR. SUN APR.-SEPT. AT
Alr. Lower Upper | Lower Upper :um-rg
Limb Limb | Limb Limb
o v ‘ ’ ’ ’ ’
330 | + 33 —290| + 31 —287| —13°0
35 36 287 3:3 285 12+7
40 38 285 3§ 283 12°§
45 40 284 37 281 12°3
50 42 28 39 2719 12°1
55 44 279 41 277| "1I°9
400 | + 45 -278| + 43 —21:5 | —11-8
o5 47 276 4'Ss 273| 1I'6
10 49 274 46 272 ‘114
15 51 272 48 2719 I1-2
20 52 271 50 268 III
25 54 269 5 267 109
430 | + 56 —267| + §5'3 —26'5| —10'7
35 57 266 5'S 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 10°0
5 00 + 64 —259| + 62 —256| — 99
05 66 257 63 2575 97
10 67 256 64 254 96
15 68 255 66 252 95
20 69 254 67 2571 94
25 71 252 68 250 92
5 30 + 72 —251 | + 69 —249| — 91
35 73 250 70 248 90
40 74 249 72 46| 89
45 7S 248 73 245 88
50 76 247 74 244 87
55 77 246 7S 243 86
600 | 4+ 78 —245| + 76 —242| — 85
10 8:0 243 78 240 83
20 82 241 80 238 81
30 84 239 81 237 79
40 86 237 - 83 235 75
6 50 87 236 85 233 76
7 oo + 89 —234| + 86 —232| — 74
xXo 9'I 232 88 230 72
20 92 231 90 228 71
30 9:3 230 9'1 2247 ‘7°0
40 9'5 228 9°2 226 6-8
7 50 96 227 94 224 67
8 00 | + 97 —22:6| + 95 —223| — 66
10 99 224 96 222 64
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| — §9
10 10'5 218 10°3  2r-5 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°0 214 10°6 212 5'4
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
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10 35-9 585 62-2 62-8 62-1 60-8 58-8| 10 m fr. | m ft.
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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
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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 4'6 3:4|573 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

’}5{% 35°-39° [40°-44° | 45°~49° | 50°—54° | 55°~59° | 60°—64° | 65°—69° | 70°~74° | 75°~79" | 80°—84" | 85°~89" '}gp-
“| Com| Corr=| Corr®| Corrs| Corre| Corr=| Corr®| Coren| Come| Corrt| Corre | 2%

- ° -

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\ S52°7| 49:4| -458| 418} 37-7| 332 287| 239 I91I 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 40-9 36-6 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|(LU|/L U|[L U]|HP
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
555 (2725|2826(2:92-7(312:9(3230(|3432(3634(3735|3937|4139([4341]|555
558 (3:02:6(37127|3228(3330[3531(3633[383:4/3936[4137(4239|4440]558
56-x |3-32-8/3-429|3530(363-1(3732|3833/403:4(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
57014332(4333(4333|4434|4434|4535/4535(4636[4736[{4737|4838]|570
57'314634|14634|4634(4635|4735|473514736|(4836(4836(483:7|4937|573
57614936|4936{4936/4936(4936|493674936|4936[/5036|503:6|5036]576
57'9(5237(5237|5237{5237|5237|5136}5136|5136|513-6|513:6,513-6|579
58:215539(5538(5538|5438|5437([5437|5337|5336|5236[5235|5235|582
58:515940|5840|583-9|5739|5638[5638|5537|5536|5436|533:5|5334|585
588|6242|6141|6041[{6040(5939|5838|5737|5636|5535|5435|5334|588
59X |6543(6443(6342/624116140|6039|5938|5836|5735|563-4|5433|591
594 |6845|6744(6643|6542|6441(/6239|613-8|6037|583-5/5734|5532]594
597|7146|7045|6944|6843[6641|6540(6338[6237|6035|5833|5632|597
60:0|7548|7347|7245|7044(6942|6740[6539|6337(613-5/5933]|5731|60-0
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|5929|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|673:4|6:431|612-8|61-2
61-5(9156(8854)|8651{8349/8146|7843|7540|7237(6934|6531]|6227]6rs
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