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Kursens malsattning:

Kunna hantera sextanten och felkallorna
Forsta stegen i utrakningarna

Kunna rakna ut middagshéjden/med long
Kunna rdkna med héjdmetoden

Kunga bestimma en position med tva
solhojder och utseglad distans

Ha kunskap om hur man kan fa en
position med hjalp av andra himlakroppar
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En kort historia

Navigation med stjarnhimmel och
polstjarnan tidigt, formodligen fore kristus

Kompassen uppfanns i Kina och kom till
Europa pa 1200-talet &

Copernicus andrar varldsbilden om
astronomi under 1500-talet

Olika hojdmatare anvandes fran Medeltiden
Pinnkompass fore 1500-talet g

Under 1700-talet utvecklades Nautisk
almanacka, Oktant/Kvadrant/Sextan och
Kronometern =



Pinnkompassen

DR under vakten
Kurs noteras i rosen
eFart 1 plattan under
Navigatoren sammanfatta




Sextantens utveckling

Astrolabium Jakobsstav




Sextanten

index mirror

shade glasses

horizon mirror
telescope

index bar

magnifying glass

micrometer drum  clamp



Kronometern

Mater den exakta tiden
*Korrigeras fran tidssignal
Konstanta fel rattas
«Stoppur pa dack

eHar hela tiden UTC (GMT)

. . Harrison Chronometer 4,
Harrison Chronometer 1 Harrison Chronometer2 tested by Capt. Cook in 1769




% Kronometé"

0 Naut} alman“ac

e Nautiska tabelle W
e Formular for utrakmngar
aﬂbttlgkortlsmkort |




Hur anvands sextanten?

1 point the sextant to the horizon




Vad gor man egentligen!?

® Att hitta var okanda position med utgangspunkt
fran en kand position

eller mer operativt

® En himlakropps hojd over horisonten omvandlas
till en radie fran himlakroppens projektionspunkt
(nautisk almanacka) och fran forutbestamda
positioner har baring och radie (hojd) raknats
fram till valda himlakroppens projektionspunkt vid
tidpunkten for observationen (nautiska tabeller).



Viktiga definitioner

UT= Universal Time (GMT)

Hs = Sextanthojd

Ho = Observerad hojd = Rattad sextanthojd
Hc = Kalkylerad hojd = Teoretisk sextanthojd
GP = Geographic Position = Projektionspunkt
GHA = Astronomisk Longitud (360 grader)
Deklination = Astronomisk Latitud

LOP = Line of position = Ortslinje

LHA = Astronomisk lokal longitud

Aries = ”"Stjarnornas” GHA

SHA = Stjarnans GHA fran Aries

Azimuth = Baringen till himlakroppens GP



Terrestial och celestial positioner

SIS

NORTH POLE




Ett par exempel pa LHA

Bild é
Long GHA
V 52°30 22°30°

G = 0-meridianen
X = Himlakroppens “longitud”
Z = Batens longitud

15



Azimuth och LOP




Vad gor man egentligen mer i detalj?

® En nautisk almanacka visar var himlakropparnas projektionspunkter (dar de star i
zenit) finns for varje sekund under ett helt ar. (http://www.tecepe.com.br/scripts/
AlmanacPagesISAPL.dIl)

® | nautiska tabeller finns utraknat vilken hojd himlakroppen har over horisonten
(radien i en cirkel du befinner dig pa) och baringen till dess projektionspunkt vid
definierade positioner och tidpunkter.

® Man valjer en position som ligger i narheten av sin beraknade position och gar in i
tabellerna (om det skulle finnas varden for alla punkter skulle tabellerna bli enorma)

® Da man vet projektionspunkten, baringen till denna och radien (hojden) kan man
rita ut en cirkel runt projektionspunkten som man befinner sig pa, men som i
naromradet blir en rat linje, line of position (LOP) da avstandet till
projektionspunkten ar sa stort kan man inte avgora exakt var pa LOP man befinner

sig.
® Man jamfor da den LOP man fatt fran tabellerna och anpassar den till den hojd man
fatt pa sextanten (den verkliga radien)

® For att gora detta behovs avrundning av positionen till hela grader, rattelser,
interpoleringar och att sla i tabeller, men bara plus och minus i rakningen


http://www.tecepe.com.br/scripts/AlmanacPagesISAPI.dll
http://www.tecepe.com.br/scripts/AlmanacPagesISAPI.dll

Vad gor man egentligen!?
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- Antaganden -
0‘Pt6mely hade ratt,
® allt snurrar runt jfordeh- AL
eEinstein hade ratt, - .

® tid och rum ar ett kontinuum
tid = distans;
15° longitud = | timme; |
360° = 24 timmar = jordens rotation .



Olika metoder

 Middagshojd av solen (endast latitud)
 Middagshojd med tid (bade lat och long)

« Hojdmetoden (samma princip men lite olika
rattelser for olika himlakroppar)

 Tva solhdjder med utseglad distans

. Skéirande LOP fran stjdarn- och planethojder
 Manhojden
e Latitud framhojd med Polaris



Middagshojd i steg

1. Raknar ut tidpunkten for den lokala
middagstiden

2. Mater solhojden nar den ar som hogst

3. Rattar for felaktigheter

4. Raknar ut solens deklination
(fran Nautisk Almanacka)

5. Raknar ut var latitud




Vad gor man egentligen!?




Rakna ut latituden

Specialfall (lattast) 90-Ho:
Nar solens GP ar pa ekvatorn

Equator
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Rakna ut latituden

Deklination och Latitud samma: Lat = 90 - Hojd + Deklination
Deklination och Latitud olika: Lat = 90 - Hojd - Deklination
(DR mellan GP och ekvator: Lat = Deklination - (90 - Hojd)
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CONVERSION OF ARC TO TIME
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03 223302 - - 198294430 7.4 22231 96 586| 20|1843)|1907|1935| 1219|1321 14 24| 15 26
04 | 238 302 1941 309 094 7.4 22327 9.4 586| N10| 18 26 | 1848 | 1915 | 12 08 | 13 04 | 14 04| 15 04
05 | 253 301 190 323358 7.3 22421 94 586 01810 1832|1858 | 1157|1249 13 45| 14 43
06 | 268 300 N21 184 [ 338 021 7.3 N22 515 91 58:5| S 10| 1754 | 1816 | 1842 | 11 46 [ 1234 | 13 26| 14 22
¢ 07 | 283300 181352284 7.2 23 006 90 585| 20| 1737|1801|1828 | 1134|1218 13 06| 12 59
08 | 298 299 177 6546 71 23096 89 585| 30|1718| 1744|1813 | 1121|1200| 1243 13 33
A09 213299 .. 173| 21207 71 23185 es 585| 35| 1707|1734 | 1806 | 11 14| 11 49| 12 30| 13 18
T10 1328298 169 35468 7.0 23273 s 585| 40| 1654 17 24| 1757 | 11 05| 11 37| 12 14 13 00
ull | 343 298 165)| 50128 &9 23359 e4 585 45| 1639 1712|1748 | 1055 |11 22| 11 56| 12 38
R12 | 358 297 N21 161 | 64387 &9 N23443 o3 584 550 1621 | 16 58| 1738 | 2043 | 11 05| 1133 1211
D13 | 13296  156| 79 046 68 23526 81 584| 52| 1612| 1651|1734 | 1038 | 10 57| 11 22| 11 58
Ald | 28296  152| 93304 67 24007 s0 584| 54)1602| 1644|1729 [ 1031|1048| 1110| 1143
y15 | 43295 .. 148] 107561 &8 24087 7.9 584| 56[ 1551 1636|1724 | 10 25| 10 37| 1056| 11 26
6| 58295 1441122219 &6 24166 7.7 584| 58| 1539|1628 (1718 | 1017|1026 10 40| 11 04
7| 73294 140 136 475 66 24 243 7.5 584| S 60| 1524 | 1618 | 1712 | 1009 [ 1013 | 10 20| 10 37
8 | 88294 N2113:5| 151131 6.5 N24 318 7.4 583
9 1103293 131165386 s 24392 73 583 Bt oML T SN it OO
0 [118293  127/180041 &4 24 465 7.0 583 Doy [ Eqn.of Time | Her. U . |Age| Phase
21 1133292 .. 123|194 29:5 ¢4 24 535 7.0 583 roYe PPRCESEcar
22 | 148 292 118 | 208 549 4 25005 &7 583 ns| «T s | v m[ s
23 | 163291 114|223 203 &2 25072 &7 58:3| 15| 0546| 0549] 1206 | 05 45| 1810/ 23
16| 0552| 0555|1206 | 0636 | 19 04| 24
$D.158 d o4 SD. 161 160 159| 17/ 0558( 0601 | 12 06 | 07 31| 20 00| 25




| €U 50|

20 24
20 13
20 04
19 44

19 28
19 14
19 02
18 43
18 26
18 10

17 54
17 37
17 18
17 07
16 54
16 39

16 21
16 12
16 02
15 51
15 39
15 24

21 13
20 58
20 45
20 20

19 59
19 43
19 29
19 07
18 48
18 32

18 16
18 01
17 44
17 34
17 24
17 12

16 58
16 51
16 44
16 36
16 28
16 18

el 21 |

-7 &NS IV C274 | ATT VUL 719 £41 UL 10«6 DO/
20 | 118 306 22:7 | 193 360 7.9 21 12-2 10:6 58-7
21 | 133306 .. 223 | 208 029 7.9 21 228 103 587
22 | 148 305 219 | 222 298 7.8 21 331 10-3 587
23 | 163 304 214 | 236 566 7.7 21 434 1001 587

§ 700 | 178 304 N21 210 | 251 233 7.6 N21 53-5 10-0 58+%
01 | 193 303 206 | 265499 7.6 22035 99 586
02 | 208 303 202 | 280165 7.5 22134 97 5846
03 | 223302 - - 198 | 294430 7.4 22 231 96 5846
04 | 238 302 194 | 309 094 7.4 22327 94 586
05 | 253 301 190 | 323 358 7.3 22 421 94 58%
06 | 268 300 N21 186 | 338 021 7.3 N22 515 91 585

s 07 | 283 300 181 | 352284 7.2 23 006 90 585
08 | 298 299 17-7 6546 71 23 096 89 585
AQ09 | 313299 .. 173| 21207 71 23 185 a8 585
T10 | 328 298 169 | 35468 7.0 23 273 86 585
ull | 343 298 165| 50128 69 23 359 g4 585
R12 | 358 297 N21 161 | 64 387 &9 N23 443 g3 584
D13 | 13 29% 156 | 79 046 68 23 5246 81 584
Ald | 28 296 152 | 93 304 &7 24 007 80 584
vy1l5 | 43295 .. 148|107 561 ¢8 24 087 7.9 584
16 | 58 295 144 | 122219 66 24 166 7.7 584
17 | 73 294 140 | 136 475 &6 24 243 7.5 584
18 | 88 294 N21 13:5| 151 131 6.5 N24 318 7.4 583
19 | 103 293 131 | 165386 65 24 392 7.3 583
20 | 118 293 127 | 180 041 &4 24 465 7.0 583
21 | 133292 .. 123|194 295 ¢4 24 535 7.0 583
22 | 148 29-2 118 | 208 549 g4 25005 &7 583
23 | 163 291 114 | 223 203 6.2 25072 &7 583
d os| SD.- 161 16:0 159

| S.D. 158

SUN

Eqn. of Time

00"

A0

05 46
05 52
05 58

m i
05 49
3005 55
06 01




Rakna ut latituden

Deklination och Latitud samma: Lat = 90 - Hojd + Deklination (15)
Deklination och Latitud olika: Lat = 90 - Hojd - Deklination (16)
(DR mellan GP och ekvator: Lat = Deklination - (90 - Hojd))

Bild 16 Vi

T~Dec




LATITUDE BY MERIDIAN ALTITUDE

Observed Latitude

58° 34"y

Deklination och Latitud samma:
Lat = 90 - Hojd + Deklination

DR Position )5? K30 NJ 3 Date: Mer. Pass Il L ot
¢ - 2 (\
F€ 150 W / g 09
P Boddy Oberved SUN Longitude N
Sextantalt. | =(G° QU.0IE=Q,) 0~ uT = ", I
4 - Dip-'z‘ Universal time I ? K?
IE + Dip | — e ' Time Zone LA
DWT BT
* o Deck Watch Time
pparent Alt ngo i‘i' t Tab Declination | N I7.° 3-3‘9
[~ Additional corre. | S . *
dcorr” | _ O
v
. " DECLINATION -
i A L, N T 351
True At H Fir LS :
. 5 y ’-{4 Oq i) Bild 15
B 89° 60°
L
Zenit Dist LIO °&‘ ?_
P :
QyS Declination ’“f_ 036‘ 7




Mall for Meridianpassage

LATITUDE BY NOON SIGHT

GREENWICH DATE: SUN: LL/UL; LOG: ; COURSE:

1 | DRLAT

=]

DRLONG

-]

=l B
o

3 SUN MERIDIAN PASSAGE in local menidian time
(m the Almanac page for the day. approximately 12:00 noon) h
s CONVERT DR ° of LONG to TIME E -
(use table “Conversion of Arcs to Time") W+ h
CONVERT DR ' of LONG to TIME E -
5 | (usetable “Conversion of Arcs to Time") W+
6 MER. PASS. in UTC (3 +/- 4 +/- 5) at the boat longitude
(pre-calculated. or measured from several sights) h

w

w

7 | SEXTALTHs

. offthearc + :
8§ |INDEXCOR'N cothearc - i
CORRECTED Hs ® '

7+8

10 | HTOFEYE ( ) DIP -

APPARENT ALTITUDE Ha T
9-10 .
MAD\ CORRECTION forHa G
“Summer / winter™ “ULor LL™ ) =+ .
ALTITUDE OBSERVED Ho -
11+-12_ Copyto18 .

11

13

12 | DECof SUN forbows 6
15 | INCREMENT frminin 6 (@=+/- y = :
(use “Increment and Correction”™ tables for d) - .

s | PECTOTAL N . g
Copy to 20 s .

[ 4

17 | ZENITH 90°= 89 °] 600
18 [ ALT OBS Ho (from 13) Lat & Dec same name & Lat > Dec-

ZENITH DISTANCE ZD s g Lat=ZD + Dac;

(90°-Ho). ie 17-18 : Lat & Dec same name & Tat < Dec:
DEC N s : & Deg sarme

0] fom 16 5 . Lat=Dec-Z2
LATITUDE
21 | =ZD+-DEC.ie 19+-20 |N . ' T2t = 7D ~Dec
Should mawch DR Latinl | S .




Raknar ut tiden for den lokala middagstiden
Noterar tid och solhojd minst en timme innan

middagstiden

Mater ojden nar solen sté
N en nar solhojde

5ch efter och dividerar med
: agshojden).

Rattar hojderna for felaktigheter

Raknar ut deklination f6r solen (Almanackan)
Raknar ut var latitud

.....

Far LHA fran. tabé‘tlerna och raknar ut var longitud



Ta solhojder innan och

efter middagshojden

Ta tva tider med samma hojd.
Lagg ihop dem och dela med 2
Det blir tiden for middagshojden

H Noon sight, 01 Feb 2015 Ho
. Altitude
Altitudeofsun T T (degrees)
above horizon
66=: ® .___,Q..\Q\.
65: - ) '/4 ~ oa "‘
64° = _—® s T
X X

63°m

Average time
of mid-points

=
N
Greenwich Time (UTC)
T T p = >
8 = = = =
> & o o -
— - N N N




.

Hojdmetoden i steg

Mater hojden till en himlakropp - tar tiden

Rattar hojden och tiden for felaktigheter och far
observerad hojd (Ho)

Raknar ut Projektionspunkten for himlakroppen
genom den nautiska almanackan

Antar en DR-position med Latitud och LHA i hela
grader

Berakna himlakroppens kalkylerade hojd (Hc) och
baring (Azimut) vid tidpunkten for hojdtagningen
vid vald DR-position (nautiska tabeller)

Ritar en ortslinje (LOP) vinkelratt till baringen
Jamfor Ho med Hc och fa fram ett avstand

Parallellforflyttar LOP med det uppmatta
avstandet



Mall for h

O)

dmetoden

LOP by Pub. No.249: SUN LL /UL

GREENWICH DATE: LOG: COURSE:
DR LAT N ° !
! ° to 24 afty di N . . . .
Copy ° to 24 after rounding Sun Declination (Almanac, Daily pages)
E B v
2
DR LONG W 50 | DECLINATION of Sun N o '
For that day, and hoursin5 S .
Time of sight (UTC ) 21 | CORREC'N to DEC + '
for minutes in5; d (+/- ) - .
3 | CHONOMETER . 2 | DEC CORRECTED N ’ '
h min s 20 +/- 21; Copy to 25 S
4 CRONO. SLOW  +
CORRECTION FAST - min s
5 UTC TIME h .
min s
Sight Reduction Tables HO 249
Sun Altitude (Almanac, Altitude Correction Table)
S n 23 | LHA (from 18 or 19) 00.0
6 SEXTANT ALT Hs -
. 24 ASSUMED LAT N ° '
7 Offthearc  + ! from DR in 1, rounded off S 00.0
INDEX CORRECTION  On the arc - . ’s DEC CORRECTED N o v
8 | CORRECTED Hs ° ' From 22 S
. COMPUTED ALT Hc
9 HT OF EYE ( ) DIP - 26 for 23, 24 and 25; “same” or
= : “contrary”, for DEC ° only. °© '
10 | APPARENT ALT. Ha Note d (+/-) in27,& Zin 31 .0
. d(+ /-
MAIN CORRECTION for Ha UL - ' 5 . '
1 SUN: Summer or Winter, LL or UL LL + . 27 ggﬁfsli;gklf;égzg EC ' in 25 * 0
12 | OBSERVED ALT. Ho ° ' He CORRECTED for ' of DEC N
Copy to 29 28 | 25 0
29 OBS. ALT Ho ° '
Sun GHA (Almanac, Daily pages); LHA from 12
30 INTERCEPT Ho>Hc: T
GHA of Sun 28-29 or 29-28 Ho<Hc:A | T/A
3 for that day, and for hours in 5
Record "Dec" in 20, °© '
and increment "d" in 21 .
14 | INCREMENT in GHA o ' 360° 180°
for min and s in 5; Incr. & Cor. table | + . [31 | N.LAT 7 ° S. LAT VA o
15 GHA TOTAL ° ' —
13 +14 . 32 Zn ’ Zn ’
+360°]00.0
16 Add 360° if W longitude > GHA ° ' N. Lat.: { LHA > 180°, ............ n=7
to allow subtraction in 18 { LHA < 180°,
ASSUMED LONG ° from 2 S.Lat { LHA > 180°,
17 ['in 16] if long W W - ¢ ' { LHA < 180°,
[60' - "in 16] if long E E + .
18 LOCAL HOUR ANGLE ° '
150r16+/-17; 00.0
Minus 360 ° if required -360° | 00.0
19 Copy 18 or 19 to 23




1971 JULY 15, 16, 17 (THURS., FRIL, SAT.)

1971 JULY 1S 16, 17 (THURS., FRL, SAT.)
- - v

ARIES VENUS -34 MARS 21| JUPITER -19| SATURN +0+4 STARS Ce g~ ‘v Hoon e,
G.M.T. MOON - | g e ¢ " "
GHA, G.HA, Dec. G.HA. Dec. GHA. Dec. G.HA. Dec. Name S.HA. Dec. < | $ - $ + v -
4 A o o s o 4 o v 0. i o o . o CMA - D éd w . - ol v o » wl s al s -
|5 00] 292 11:7| 191 25 57 329 518 369 | 230 55-9 N18 52:2| Acamar 315 422 S 40 247 . . x
01 4.2 [ 206 24 }5~4 9 | 2 52:2 | Achernar 335 499 S 57 224
02 p6| 221 2 523 x 5] 69
03 1] 236 2 5 a 9
043 6| 251 5 baran s 2
05 7001266 5
06 (&1 O A .
07| 37 290|296 52:5 | Alkald 234 N4 . ) )
; 4 :

| 30 3 3 L

tuvnd
R RO
&
oS

X
N
Al Na'ir 28 226 g
S

1
- 134
H 132
131 Alnllam 276 184 J “ -
U 10| 82363341 13:0 526 | Alphard 218 273 H 5
R 11| 97 388|356 128 526 v -
$ 12| 112 41:3| 11153 N23 127|146 299 519 41:2| 238 034 518 368 | 51 224 N18 527 Alphecca 126 3744 N 26 486 n
D 13| 127 437| 26144 12:5[161 325 41-4 | 253 059 368 66 246 52:7 | Alpheratz 358 161 N 28 560 5 -
A 14| 142 462| 41 136 124|176 350 416 | 268 084 368 81 268 52:8 | Aleair 62386 N 8475 () .
Y 15| 157 48:7| 56 127 1231191 376 .. 418|283 110 .. 368| 96 290 .. 528 Ankaa 353 464 S 42 273 A 4
16f 172 511| 71118 12:1| 206 40-1 42:0| 298 135 368 (111 312 5249 | Antares 113 047 S 26 224 Y
17| 187 536 86110 120|221 42% 422|313 160 368|126 334 529
18| 202 56-1(101 101 N23 118|236 452 S19 42-4 | 328 186 518 368|141 356 N18 529 | Arcturus 146 24:3 N 19 198
19| 217 58:5| 116 09-2 11:7| 251 477 426343 211 368|156 378 53:0 | Atria 108 344 S 68 59-0 :
233 01:0f 131 084 11:5| 266 50-3 428|358 23.7 368171 400 53:0 | Avior 234 317 S 59 251 G
21| 248 03-5) 26 07:5 14 (281 529 .. 43.0| 13262 .. 3 Bellatrix g N 6197 { .
22 | 263 059 06+ 21296 554 3.2 |28 28 36 Betel, 24 :
23| 278 084 0 2 : +
16 00 293 104 3 32 9 e r Can 4 2 :
01| 308 133 206 V4~ 342031 8773 363 6 Capella 1 214 5 58- 162 -
02 | 323 158 221 03-2 10:6 | 357 054 44:0| 88 389 367 Deneb 49 526 N 45104 $) -4~
03| 338 18-2( 236 023 .. 104| 12 082 .. 44:2(103 414 .. 367 Denebola 183 058 N 14 439 3
04| 353 20-7| 251 014 103 27 108 4444118 439 367 Diphda 349 27:3 S 18 083 3] .
05| 8232|266 00+ 101 42133 4463465 36 14
06| 23 25480 59-7J8 23 1 7 S b -2, 545 et
07| 38 2817295 5849 28 5 78 I 35:21
08| 53 306|310 580 7M. 7 El 91 N 539.5
09| 6833.0{325571 .. 095|102 236 193 566 - - 367 Enif 34177 N 9 447 :
10| 83 355|340 56:3 093117 262 Fomalhaut 15 58:3 S 29 46:2 .

0
3
5
-7 | 208 59-1 367
9
1
3
5

45
11| 98 380 355 554 091132 23— 459 | 224 017 367| 37131 537
6 S188M | 52 154 Gm 25 S 56 57-6 u
. 17+ o
2 198 9 2
‘e 7 22:0 3 e 1
1 3

<>»0-»m
—
~N
-
for
-
-
<
&

10 54-5)§ 23 090 14
13| 128 42 25 537|
14 | 143 45- 40 528
15] 158 478 55 519
7 lb 112 24-2 5349 | Kaus Aust 2)1 534 41

16| 173 50-3| 70 51.1 - . 6
17| 188 527| 85 50-2 081 222 442 471|314 169 367|127 264 539
6
6

18| 203 552|100 494 N23 079 | 237 468 S19 474|329 194 518 3 142 28+6 N18 54-0 | Kochab 137 178 N74 1
19| 218 577, 485 07-7, 476|344 219 366 G157 30@m m 0 lekab 09 15 0

L B | L
20| 234 00- 7+ 07, a4 . U y y -
21| 249 026|145 07 70 o[l 8] g v
22| 264 05116 07-44 2 5 -oQ20 37 4
23| 279 01 45 07:0% 3 20 6 39- D y

65
31

|7 00| 294 100|190 44-2 N23 068 | 328 02-3 $19 486 59 346 S18 366 [ 232 419 N18 54:2 | Mirfak 309 258 N 49 454 i ;

01| 309 12:5| 205 43-3 067343 049 488 74 371 366 | 247 44:1 54-3 | Nunki 76 369 S 26 20-1 179 | 16 08

02| 324 149 220 425 065|358 07 5 491 89396 366 1262 463 543 | Peacock 54 079 S 56 496 s -

03 339 1743516 - - 063 .. 493 104621 - osQP77 48:5 - - 544 |Pollux 244 06:5 N 28 059 -

04| 354 1950 0 4.7 b n N 5181 s s ¥

05| 9223 72 6 5 o - 4 ol 234esl 328

06| 24 24.6M28 9.748 3 5! salfigu N 12 347 va - - se | 13 36! 14

07| 39 27:2| 295 331 055 73 205 501 164 52:2 36% | 337 573 54:5 | Regulus 208 172 N 12 065 0% A J0ONI IBe | D : \ > . - - < - -
S 08| 54 297|310 373 053( 88 231 50-3|179 548 36% | 352 596 54:6 [ Rigel 281426 S 8138 < O ) 44 . 2 as :
A 09| 69 322|325364 .. 051/103257 - . 506(194 57:3 - - 366| 8018 - - 546 |Rig Kent. 140 348 S 60 434 * 08 ¢ v w4 | IR E e | 33 58 5
T 10| 84 346|340 356 049118 283 50-8 | 209 598 36| 23 040 547 | Sabik 102 484 S 15416 Ay 55 e | - ~ 2 -
u 11| 99 371|355 347 048133 309 51:0 | 225 023 366 38 062 54.7 T oA 4 > | & ~ - %

u il - » &

R 12] 114 39-6| 10 338 N23 04-6| 148 33-5 S19 51:2| 240 049 S18 366 | 53 0844 N18 547 [Schedar 350 166 N 56 22:7 VA - " :
D 13| 129 420| 25 330 044 | 163 36:1 5144 | 255 074 366| 68 10% 548 | Shaula 97 043 S 37 052 AR B 297 K21 36 8 3 o N2 44D »s Sk > - - s
A 14| 144 a4:5| 40 321 042|178 387 51:6 | 270 099 366 | 83128 548 | Sirius 259 018 S 16 404 oL ’e ~ Y0t e 2¢ » > > . &
y 15| 159 469| 55312 - - 040193 413 - - 519|285124 - - 366| 98150 - - 549 |Spica 159 04:5 S 11 009 Al 4 13 304 . > > = - - "

16| 174 494 70 304 038 208 440 521|300 150 366|113 172 5449 | Suhail 223 161 S43191 vy iS5 s> 144 Wl we ‘= > s H

17| 189 519 85 29:5 03-5| 223 46 52:331517:5 366 (128 195 549 18 ’ " 2 - > )

17 - . . - - - -
18| 204 54-3| 100 28-7 N23 03-3| 238 492 S19 52:5| 330 20-0 S18 366|143 21-7 N18 550 | Vega 80 599 N 38 454 o -
%g 219 568|115 278 031253 518 52:7] 345 225 366|158 239 550 | Zuben'ubi 137 40-2 S 15 556 18 N1 D 131 131 &5 NN 3i4 ™ oL = MOON
234 59:3| 130 269 029 | 268 544 53.0| 0250 366|173 2641 551 19 | i - -+ Owr | Son o Dom | Mer Mar. Pom | Phase

21| 250 017|185 261 - - 02.7[283 57:0 - - 532| 152746 - - 366|188 283 - - 551 SHA,  Mer. Pus. 81 R . - or o | Pux | Upper Lower M%) TR

22 | 265 042|160 252 02:5| 298 597 534 30 301 366 | 203 305 55-2 | Venus 257541 1116 dl | ™ . r R WS T > 7

23| 280 06:7[175 244 023|314 023 536 453246 366 | 218 327 55-2 | Mars 33 497 212 e ¢ e ¢ - - . .

LG . Jupiter 125 2390 20 02 AR RLE i e &3 . N : - s Y THE m
Mer. Pass. 4 265| wv=-09 d 02 v 26 d 02 v 25 d 00 v 22 d o0.0fSaturn 298 380 8 31 . 1 F = ~ - . o0l 2
$0.15¢ 4 »«| 30 Vi . : : e
- - el de—




| €U 50|

20 24
20 13
20 04
19 44

19 28
19 14
19 02
18 43
18 26
18 10

17 54
17 37
17 18
17 07
16 54
16 39

16 21
16 12
16 02
15 51
15 39
15 24

21 13
20 58
20 45
20 20

19 59
19 43
19 29
19 07
18 48
18 32

18 16
18 01
17 44
17 34
17 24
17 12

16 58
16 51
16 44
16 36
16 28
16 18

el 21 |

-7 &NS IV C274 | ATT VUL 719 £41 UL 10«6 DO/
20 | 118 306 22:7 | 193 360 7.9 21 12-2 10:6 58-7
21 | 133306 .. 223 | 208 029 7.9 21 228 103 587
22 | 148 305 219 | 222 298 7.8 21 331 10-3 587
23 | 163 304 214 | 236 566 7.7 21 434 1001 587

§ 700 | 178 304 N21 210 | 251 233 7.6 N21 53-5 10-0 58+%
01 | 193 303 206 | 265499 7.6 22035 99 586
02 | 208 303 202 | 280165 7.5 22134 97 5846
03 | 223302 - - 198 | 294430 7.4 22 231 96 5846
04 | 238 302 194 | 309 094 7.4 22327 94 586
05 | 253 301 190 | 323 358 7.3 22 421 94 58%
06 | 268 300 N21 186 | 338 021 7.3 N22 515 91 585

s 07 | 283 300 181 | 352284 7.2 23 006 90 585
08 | 298 299 17-7 6546 71 23 096 89 585
AQ09 | 313299 .. 173| 21207 71 23 185 a8 585
T10 | 328 298 169 | 35468 7.0 23 273 86 585
ull | 343 298 165| 50128 69 23 359 g4 585
R12 | 358 297 N21 161 | 64 387 &9 N23 443 g3 584
D13 | 13 29% 156 | 79 046 68 23 5246 81 584
Ald | 28 296 152 | 93 304 &7 24 007 80 584
vy1l5 | 43295 .. 148|107 561 ¢8 24 087 7.9 584
16 | 58 295 144 | 122219 66 24 166 7.7 584
17 | 73 294 140 | 136 475 &6 24 243 7.5 584
18 | 88 294 N21 13:5| 151 131 6.5 N24 318 7.4 583
19 | 103 293 131 | 165386 65 24 392 7.3 583
20 | 118 293 127 | 180 041 &4 24 465 7.0 583
21 | 133292 .. 123|194 295 ¢4 24 535 7.0 583
22 | 148 29-2 118 | 208 549 g4 25005 &7 583
23 | 163 291 114 | 223 203 6.2 25072 &7 583
d os| SD.- 161 16:0 159

| S.D. 158

SUN

Eqn. of Time

00"

A0

05 46
05 52
05 58

m i
05 49
3005 55
06 01




56 INCREMENTS AND CORRECTIONS sr
L J L J v
gmnmu HOON | o Corr| & Corre | o0 Corre | | 65 ﬂ"mlmu HOON || b Corre | o+ Carre | & Corre
" | o 4 d d )

. - . - . - . . . . . ’ . . . . - L - . . . . . . .
0014800 34023 | LINNT 44 00| 40 ST | ue 11D 00 14150 14120 |18t | ve 00| +e S& e 1S
Ol 1400 ]aeee | 3220 f o0 OL| &t ST |ut 114 Sl 14253 (24126 300 ] #a L) o3 S 2a 4
0214008 20 a2e | DIN2 o0 02| &2 S0 W2 s 02| 14185 |14 176 DD M5 | 02 02 o2 34| wQ 1Y
016008 {14 D24 F o 0| &5 30 WS 114 Vjise| 101 DMl 0 23] s 80| w0 118
041400143 1727 L o4 04| 4« 0 | e 1T O 14180 24283 23970 ] 0t 04 a4 8d B4 14
0514000 | 14410229 f o3 05 45 ol | W4 118 0510163 | 14086 [ 13072 J 08 35| 83 42 |09 1IN
0bl1amslael a2 fos 06 4+ 42| us 119 0614108 24200 3004 ] 0e 04 o 4D | Be 1N
07 |1anaa 40sa s f o0 07| &0 ) |12 000 ST ra20a | 24201 |13 20 o7 o7 | &7 44 |00 1N
0816020 20083 D204 [ o0 04 54 o4 me M 00 14170 (1419 [ D0 f sa 04| se 45 | R0 1D
0910020 | 14044 1 D29 [ o4 048] 4 o5 U I I 1439 |32 o 34 0 8o R IM
W 10025 | 10048 | D24 flte 09 Pe 04 | De 1N 10 24175 | 14 198 | 1) 24 W 1o 47 |Be 1
Mieede | 14a51 D N4 e 19] M o7 a1 1 e1re | 14201 | DWW M| M s 1lN
iMoo e e 12] 2 68 D2 1M 12] 04184 | 14 300 | 13 24 | e |9 N
Bl |ase DM 10 12] 70 #9090 125 D1 1sd | 14206 |15 92 12| ™ 20|09 1N
Mitaoss | 1aosa|aasa flie 193] 2« 1o 041N W34 195 | 14209 | 15 9 13| v 71|04
Blaoe |4l (D233 14] 2 Mo 1IN 15340104 14 220 | 13 e 4| s 12|08 18
16 4080|1600 |13 2% 3w 18] 2¢ T2 |0 104 16134199 | 14 214 | 15 W9 14| ™ 13| De 12
17]14000 | 16006 |13 254 I 27 14| 27 T3 |19 124 17134193 | 14 214 | 13 401 16| r 74|00 10
1B 14005 | 14008 | 1) M0 flte 17 24 1) 1Ba 1) 18 | 14 194 | 14 214 | 13 403 17| re 74| ve 132
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TABLE 5.—Correction to Tabulated Altitude for Minutes of Declination
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6-8 Ritar en ortslinje (LOP) vinkelratt till baringen
Jamfor Ho med Hc och fa fram ett avstand
Parallellforflyttar LOP med det uppmatta avstandet
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8. Jamfor hojderna och fa
fram en ortlinje

po— HOI DSKILLN = HOIDSKILLN ~

48



2210 SUN SIGHT
DR Positi - ¥ 4
osition ,?—?.gf..g 22/6 SN /5'/3
CHOSEN LAT 0%
Boddy Observed [ IV L°’:’“’
Dot i Zoud Thica LR Sa Tab Declination 1;1 }3: 9.6"“. v
Zone d corr” .
DECLINATION | 27 94
UT Date TabHe | &5 ® 490 d
o +/ - d correction | R
m s .
oW 9 A0 “C I};z360:
zn o
DWE B h m 5—-‘ Hc : I,/O
uT 9 2‘2;‘ ,3’ Sextantalt [ &5° 937 2 1E+ 3]
o IE&Dip| - 4,2 DP-3
GHA | /&9 °jf vk Aparant Alt L/5°o ”’-
+ increment G ad. 33’. 3 Correction <
| to altitude | * D
(v cor™ . or SHA) 3 e True alt Ho (_15’» 33'-
GHA| & 0] -5 Cale. altHe [ =/ ™
(+/-360° if reqiurid) INTERCEPT 19 (‘[n>_7
From .
CHOSEN LONG /5 5¢ ~
+0 : 5 N Lat LHA greater than 180° ... Zn=Z
LHA 3 3 0 0.0 LHA less than 180° ... Zn= 360°-Z
(+/-360° if reqiurid)
S. Lat LHA greater than 180°.... Zn ~ 180°.Z
LHA 3/6‘ ° LHA less than 180° ... Zn= 180°+2Z




Gor om hojdmetoden senare pa
dagen och parallellforflytta forsta
ortlinjen till tidpunkten for den andra
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for respektiv JE———
Berak [ ' ' lerade hojd (Hc) och
baring (AZ|mut) a e

Rita ut ortllnjerna | SJokort‘ét vmkelratt-fmrrbarlngen till

projektionspunkterna

Jamfor hojderna och parallelforflytta LOP med respektlve
matt avstand

Dar ortlinjerna korsar varandra ar positionen




1971 JULY 15,

16, 17 (THURS., FRI., SAT.)

A" A M

-~ A -

B anw i -

Twilight Moonrise
N
G.M.T. SU "OON Naut. Civil IS 16 17 I8
G.H.A. Dec. GHA. v Dec. d HP. M om A om M om Rl A =
d h ° r ’ ° ' ' ° ' ' ' =l 19 59 cd =) (|
|5 00 | 178 334 N21 400 | 276 468 10-7 N11 409 14.9 593 = (== 2040 | oo (| (s
01 | 193 334 396 | 291 165 1006 11 558 14.9 59:3 (| = 2108|2015 | o (=
02 | 208 333 393 | 305 461 1006 12 107 14.7 593 i I 21 29| 21 05 (o (o
03 | 223332 .. 389 | 320157 10.5 12 254 147 592 1 i 2147213612118 O
04 | 238 332 385 | 334 452 10.4 12 401 146 59-2 m | 00 51 2201 |2200) 2202|2213
05 | 253 3341 381 | 349 146 104 12 54-7 145 59.2 m | o145 2213|2219 | 2231 | 22 57
06 | 268 330 N21 377 3 44-0 10.4 N13 09-2 145 59-2 m | 0216 2224 | 2235|2254 | 23 27
07 | 283 330 373 | 18 134 102 13 237 144 592 00 47 | 02 39 2233|2249 | 2312|2350
T 08 | 298 329 370 | 32426 1003 13 381 14.3 59-2 01 37 | 02 57 2241 (2300|2328 | 24 08
H09 | 313328 .. 366| 47119 102 13 524 142 592 0205|0312 2249|2311 | 2341 | 24 24
U 10 | 328 328 362 | 61 411 1001 14 066 142 592 02 27| 03 25 2255|2320| 23 53| 24 38
R 11 | 343 327 358 | 76102 1001 14 208 140 59-2 03 05 | 03 52 2310/ 2340|2418 | 00 18
S 12 | 358 326 N21 354 | 90 393 10.0 N14 348 140 59:1 0332|0412 2322|2356 | 24 38 | 00 38
D13 | 1332% 350 | 105 083 9.9 14 488 13.9 59:1 03 53| 04 28 2332|2410 0010 | 00 54
Ald | 28325 346 | 119 372 99 15 027 13.8 59-1 04 10 | 04 42 2341 | 2422|0022 0109
y15 | 43324 .. 342|134 061 99 15165 13.7 591 04 36 | 05 05 235724430043 01 33
16 | 58 324 339 | 148 350 98 15 302 13.6 59-1 04 57 | 05 24 2411|0011 /01010155
73 323 335|163 038 97 15438 13.5 59-1 0514 | 05 40 2424 (0024|0118 0215
88 322 N21 33:1 | 177 325 9.6 N15 57-3 13.5 59-1 05 30 | 05 56 24 37 | 0037|0135 02 35
103 322 327|192 0111 96 16 108 13.3 59-1 05 44 | 06 11 24 51| 0051|0154 0257
118 321 323 | 206 297 95 16 241 13.3 590 05 59 | 06 28 0001|0108)|0215] 03 22
133 320 .. 319 | 220 582 95 16 374 131 590 06 07 | 06 38 0007 | 0117 | 02 27 | 03 37
148 320 315 | 235267 94 16 505 13.0 590 06 15 | 06 48 0014 | 01 28 | 02 42| 03 54
163 319 311 | 249 551 93 17 035 13.0 59-0 06 24 | 07 00 0023)0141]0259]| 0415
178 319 N21 307 | 264 234 9.3 N17 165 12.8 59:0 06 34 | 07 14 0033 |0157]|0321) 0441
193 318 303 | 278 517 92 17 293 12.8 590 06 38 | 07 21 00 37 | 0204 | 03 31 | 04 54
208 317 299 | 293199 91 17 421 126 590 06 43 | 07 28 0043 | 0213|0343 0509
223 317 -+« 295| 307 480 91 17 547 12.6 589 06 48 | 07 36 0048 | 0222|0357 0526
238316 . 291 | 322161 90 18 07-3 12.4 589 06 54 | 07 45 0055|0233]|0412| 0547
253 315 287 | 336 441 9.0 18 197 12.3 589 07 00 | 07 54 0102{0245) 04 31| 06 14
268 315 N21 283 | 351 12-1 8.8 N18 320 12.2 589
283 314 279| 5399 gs 18 44-2 12.1 589 Sun- Twilight Moonset
08 | 298 314 27'5| 20 077 88 18 563 12.0 589 set Civil 15 16 17 18
F09 |313313 .. 271| 34355 ge 19 083 1.8 589
R 10 | 328 312 267| 49 031 g6 19 201 1.8 589 hm| dm hml hmj b hom
1 11 | 343 312 263 | 63 307 86 19 319 1.6 588 o () 155 | O 59 0
D12 | 358 311 N21 259 | 77 583 g4 N19 435 1.5 588 () = 1517 o (o) (o
Al3 | 13310 255 92 257 &4 19 550 11.4 588 o (= 1451|1735 o = |
Y }g 28 310 251 | 106 531 83 20064 1.3 588| 66| 2232| m 143111646| OO o |



PO DN BN

ot ot

LAT 40°N

34 30 056
3508 056
35 46 056
36 25 057
3703 057

37 42 057
3821 058
3900 058
39 39 058
40 18 059

40 57 059
4137 059
42 16 060
42 56 060
43 36 060

*CAPELLA

44 16 060
44 56 061
45 36 061
46 16 061
46 57 062

47 37 062
48 18 062
48 58 062
49 39 062
50 20 063

5101 063

5142 063
182 23 DA

26 44 090
27 30 091
2816 092
2902 092
2948 093

30 34 054
3120 094
32 06 095
3251 096
3337 097

34 23 097
3508 098
3554 099
36 39 099
3724 100

BETELGEUSE

17 24 095
18 10 096
18 56 096
19 42 097
20 27 098

2113 098
2158 099
2243 100
2329 100
24 14 101

24 59 102
2544 103

274 29 102199 % 192

3! 03 168
3112 169
3120 170
3127 172
3133173

3139 174
3143 175
3147 176
3150 177
3151178

3152 179
3153 180
3152 182
3150 183
3147 184

RIGEL

1422 114
1504 115
1546 116
16 27 116
1708 117

1749 118
1830 119
1910 119
1950 120
20 29 121

2109 122
21 48 122

3134

FOMALHAUT

1842 195
18 30 195
1817 196
18 04 197
17 50 198

17 35 199
17 20 200
17 04 201
16 47 202
16 30 202

1612 203
1554 204
15 35 205
1515 206
14 55 207

*Diphta
3] 44 185
3139 186
187

188
189

190
192
193
194
195

196
197

3128
3121

3113
3104
3055
3044
3033

30 21
3008

"t

ALTAIR

26 32 259
2547 259
2501 260
24 16 261
2331 262

2245 262
2159 263
21 14 264
20 28 264
1942 265

1857 266
1811 266
17 25 267
16 39 268
1553 268

Emf

36 59 249
3616 250
3533 251
34 49 252
3406 252

3322 253
3238 254
3153 255
3109 256
30 24 256

29 40 257
28 55 258

"8 1" ol

*VEGA

2945 298
2904 298
2823 298
27 43 299
2703 299

26 23 300
2543 300
2503 301
24 24 301
23 45 302

2306 302
2227 303
2148 303
2110 303
20 31 304

*DENER

43 16 299
42 36 299
41 56 299
41 16 300
40 36 300

39 56 300
3917 301
38 37 301
37 58 301
3719 302

36 40 302
36 01 302

28 " s+l

Kochad

27 46 348
27 37 348
27 27 349
27 18 349
2710 349

2701 349
26 52 350
26 44 350
26 36 350
26 28 350

26 21 351
26 13 351
26 06 351
2559 351
2552 352

Kectabd

2546 352
25 39 352
2533 353
2527 353
2522 353

2516 353
2511 354
2506 354
2501 354
24 57 354

24 53 355
24 49 355

LY B T . -,

4324 03
4352 03
44 2] 03
4449 03
4517 03

4545 03
46 14 03
4642 03
47 10 03
47 38 03

*Kochad

3128 01
3141 01
3155 01
3208 01
3221 01

32 35 01
32 49 01
3302 01
3316 O
3331 ol

3345 011

[ 3359 01



LHA Aries och SHA




1971 JULY 15, 16, 17 (THURS., FRIL, SAT.)

<>»0wux»CI~

ARIES VENUS -34 MARS -2:1| JUPITER -19| SATURN +0-4 STARS
G.H.A, G.HA. Dec. | GHA. Dec. G.H.A. Dec. G.H.A. Dec. Name S.H.A.

o . o ’ o ’ o ’ -] ’ o ’ o r o ’ L] ’ o ’
292 1171191 257 N23 14-3|325 595519 388| 57 329 S18 369|230 559 N18 52:2| Acamar 315 422
307 14-2| 206 248 14-2 | 341 020 390 72 354 369 | 245 58-1 522 | Achernar 335 499
322 166} 221 2440 14-0 | 356 046 39.2| 87 379 369 | 261 00-3 523 | Acrux 173 451
337191236231 -+ 139} 11 0721 - - 394|102 405 -+ 369|276 025 - . 52.3| Adhara 255 377
352 216 251 22-2 13-8] 26 096 396|117 430 369|291 047 52-3 | Aldebaran 291 258

7 240|266 21-4 136 41 122 398|132 456 369|306 069 5244

22 265|281 20-5 N23 13-5| 56 14-7 519 40-0 | 147 481 S18 369|321 09-1 N18 5244 | Alioth 166 48-1
37 290|296 196 134 71172 40-2 162 50-7 369|336 113 52'5| Alkald 153 234
52 3144 311 188 13-2| 86 198 404 (177 53-2 368|351 136 5251 Al Na'ir 28 22+

67 3391326179 .. 1311101223 .. 406|192 557 .. 368 6158 .. 526| Alnllam 276 186
82 363|341 1790 130116 248 40-8 | 207 583 368 | 21 180 52+6 | Alphard 218 273
97 388|356 16-2 128|131 274 410|223 008 368 36 202 526

112 41-31 11 153 N23 12:7) 146 299 S19 41-2| 238 0344 S18 368 | 51 2244 N18 52-7 | Alphecca 126 374
127 43-7| 26 144 1251161 325 414 | 253 059 368| 66 246 52:7 | Alpheratz 358 16°1
142 46:2| 41 136 124|176 350 41-6 | 268 084 368 | 81 268 528 | Altair 62 386

157 48-7| 56 127 .. 12:3|191 376 .. 418|283 110 .. 368| 96 290 - - 528| Ankaa 353 464
172 51-11| 71 118 12-1 | 206 40-1 420|298 135 368 (111 312 5249 | Antares 113 047

187 536| 86110 120221 42% 422|313 160 368|126 334 5249

202 56-11101 10-1 N23 118|236 452 S19 424|328 186 S18 368|141 356 N18 529 | Arcturus 146 243
217 58'5| 116 09-2 11-7| 251 47-7 4246|343 211 368|156 378 53-0 | Atria 108 344
233 010} 131 084 11-5| 266 50-3 428|358 237 368|171 400 53-0 | Avior 234 317
248 03-51146 075 .. 114|281 529 .. 43.0| 13 262 .. 368|186 42:2 .. 53:1|Bellatrix 279 061
263 059|161 06-6 11-2| 296 554 43-2| 28 287 368|201 444 53-1 | Betelgeuse 271 357

278 084|176 058 111|311 5890 434 | 43 313 36:7 | 216 467 53-2

<»0-=2»=

293 108191 049 N23 109 | 327 005 519 43-6| 58 338 S18 36-7| 231 489 N18 53-2| Canopus 264 107
308 13-3| 206 040 108|342 03-1 438| 73 363 36-7 | 246 51-1 53:2 | Capelia 281 214
323 158|221 032 10-6| 357 056 44-0| 88 3849 36-7|261 533 533 | Deneb 49 5246
338 1821236 023 .. 104) 12082 .. 442|103 414 .. 367|276 555 .. 53-3|Denebola 183 058
353 20-7| 251 014 10-3| 27 108 44-41118 439 367|291 577 534 | Diphda 349 273

8 23-2| 266 006 10-1| 42133 446133 465 367|306 5949 534

23 256|280 59-7 N23 10-0| 57 159 S19 44-8| 148 49-0 S18 36:7| 322 02-1 N18 53-5| Dubhe 194 30-2
38 28-1| 295 589 098| 72185 4501163 515 36:7|337 043 535 | Elnath 278 52-7
53 30-6| 310 58-0 09-6| 87 21-0 4531178 54-1 36:7| 352 065 535 | Eleanin 91 003
68 33-01325 57-1 .. 095|102 236 .. 455|193 566 . . 367 7 087 .. 536|Enif 34 177
83 355] 340 563 093|117 262 45-7 | 208 591 367| 22109 53+6 | Fomalhaut 15 583
98 38-0| 355 554 091|132 287 4591224 017 367 37 131 537

113 404| 10 54-5 N23 09-0| 147 313 519 46-1| 239 04-2 S18 367 | 52 154 N18 537 |Gacrux 172 36:5
128 429| 25 53.7 088 | 162 3349 463|254 067  367| 67 17+ 538 |Gienah 176 249
143 45-3| 40 528 086|177 365 465|269 093  367| 82 198 53-8 | Hadar 149 328
158 478| 55519 - . 084|192 391 - - 467|284 118 - - 367| 97 220 - - 538|Hamal 328 364
| 173 503 70 51-1 083|207 316 469|299 143 367|112 24-2 5349 | Kaus Aust. 84 251
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LAT 40°N LAT 40°N
IMAL Hec 2Zn| Hc Za| He 2Zn| Hc Zn| Hc Zn| Hc 2Zn| Me 2Zn l:;.‘ He 2Zn| He Zn| Mc 2Zn| Hc Zn| Hc 2n| He 2Zn| He 2=
T SCAPELLA | ALDEBARAN | *Dighda | FOMALHAUT ATAR SVEGA Kochad fd *Dubbe REGULUS | PROCTON SRS RIGEL AMOEBARAN | oMutan

3430 056(26 44 0903103 1681842 195/26 32 259|29 45 29827 46 348 90 (4104 0372917 099|48 53 14132 24 167 40 35 195|60 01 224 |60 50 303
3508 05627 30 0913112 169|168 30 1952547 259|29 04 29827 37 348 9114132 037)3002 100(49 21 142|32 33 16940 22 19759 29 22616012 303
5 46 816 092]3120 170(1817 1962501 260 |28 23 298|27 27 349 ;; 4200 037[30 47 10049 49 144 |32 42 17040 09 19858 55 22759 33 32
3625 057|2902 092|3127 172|1804 197|24 16 261 (27 43 299|27 18 349, 4228 038(3132 10150 16 145]3250 17139 54 199|568 21 229 |58 5¢ 303
3703 0572948 0933133 173)|17 50 198|23 31 26227 03 29927 10 349 9414256 038]3217 102|5042 1473257 17239 38 200|57 46 230|58 15 303
3742 057(30 34 09431 39 17417 35 19922 45 262 |26 23 300{27 01 349 9514324 038(33 02 103|51 06 14833 03 17339 22 202|57 10 232 |57 37 303
3821 0583120 094|3143 175/17 20 200|21 59 263 |25 43 30026 52 350 9614352 038(3347 1035130 150{33 08 1734|3905 203 |56 34 233 56 58 303
3900 058(3206 095|3147 176/17 04 201|21 14 264 |25 03 30126 44 350 9714421 038(34 32 10451 53 1513312 175|38 47 204|55 57 234 |56 19 303
3939 0583251 0963150 177|16 47 202|20 28 264 |24 24 30126 36 350 984449 038/3516 10552 15 152[33 15 17738 27 205/55 19 236 |55 40 303
4018 0593337 0973151 178)16 30 202|19 42 26523 45 302|26 28 350 994517 038)36 01 10652 35 154[33 17 178|38 07 206 |54 41 237 |55 02 303
1014057 059(34 23 0973152 17916 12 203|18 57 266 |23 06 30226 21 351 19 4545 03836 45 10752 55 156 (3319 179|37 47 20854 02 238 |54 23 303
{ 4137 059 08 0983153 1801554 204(18 11 266 (22 27 303 (26 13 351| | 101 |46 14 038|372 107{53 13 15713319 18037 25 20953 23 239 |53 44 303
42 16 060 54 09913152 18215 35 20517 25 267 |21 48 30326 06 351| | 102 | 46 42 038[38 12 108 5331 15913319 1813702 210{52 43 241 (53 06 303
13 142 56 060 39 0993150 183[1515 20616 39 26821 10 303 /2559 351| | 103 |47 10 038|38 56 109|53 47 160133 17 18236 39 21152 02 24252 27 303
14 |43 36 060 24 100)|31 47 18414 55 2071553 26820 31 304 /2552 352| | 104 |47 38 038|39 39 110154 02 1623315 18336 15 21251 22 243 |51 49 303
SCAPELLA | BETELGEUSE RIGEL *Diphta Emf *DENER Kecrab *Kochab Desetola | *REGULUS SRS RIGEL CALDEBARAN Moo
15(44 16 060|17 24 09514 22 11431 44 185|36 59 24943 16 299|25 46 352| | 10531 28 01623 08 090|40 22 111|33 12 18535 50 213|501 24451 10 303
16/44 56 0611810 0961504 115[31 39 18636 16 250|42 36 29912539 352 | 1063141 01723 54 091|411 05 112|3308 18635 25 214|349 59 24550 32 303
1714536 0611856 09615 46 116|31 34 187|35 33 251 |41 56 299|25 33 3531 | 1073155 017/24 40 0914148 113(3303 187 |34 59 215|49 18 246 29 53 303
1814616 0611942 09716 27 116|31 28 188|34 49 252 |41 16 300|25 27 353| | 1083208 0172526 092|4230 113|32 57 188 |34 32 216 |48 35 247 [49 15 304
19146 57 062(2027 09817 08 1173121 18934 06 252 |40 36 300|25 22 3531 1109|3221 017/26 12 092|43 12 1143250 189 |34 04 218[47 53 248 |48 37 30¢
20147 37 062|21 13 098(17 49 1183113 19033 22 253|39 56 300(25 16 353 1013235 017126 58 093 |43 54 1315|3242 190|33 36 21947 10 249 47 58 30¢
21 (4818 0622158 099|18 30 11931 04 19232 38 25439 17 3012511 354 1113249 017(27 44 09444 35 11632 34 19133 07 220|46 27 25047 20 30¢
4858 06212243 100/19 10 119[30 55 19331 53 255|386 37 30125 06 354 1213302 01828 29 094 (45 16 117|32 24 192|32 37 221 |45 44 25] |46 42 304
4939 06212329 100(19 50 120)|30 44 19431 09 25637 58 3012501 354 13133 16 0182915 095(45 57 118|32 14 19432 07 2224500 252 |46 04 30¢
2415020 063 |24 14 101|20 29 12130 33 195[30 24 256(37 19 302|2457 354 1413331 018)3001 09646 37 119|32 02 195|31 36 223 |44 17 252 |45 26 305
gz 5101 0632459 1022109 122|30 21 196|29 40 257 |36 40 302|24 53 355 1513345 018)3047 09747 17 120|31 50 196|31 04 224 |43 33 253 [44 49 305
5142 0632544 103|21 48 122|30 08 19728 55 258|36 01 302 |24 49 355 163359 018)31 32 09747 57 121|31 37 197 |30 32 225 |42 49 254 |44 11 305
2715223 063|126 29 103|22 26 123|29 54 198|28 10 25935 22 303 (24 45 355 17134 14 018132 18 09848 35 123|31 24 19830 00 226 |42 04 255 |43 33 305
2815304 06427 13 10423 04 124|29 39 199|27 25 25934 43 303(24 41 356 18(34 28 0193303 09949 14 12431 09 199|29 27 227 |41 20 256 |42 56 305
295345 064127 58 10523 42 12529 24 200|26 39 260 3405 303|24 38 356 1934 43 019(33 49 09949 52 125[30 54 200|28 53 227|40 35 257 |42 19 306
SCAPELLA | BETELGEWSE RGEL *Diphda Alpheratz *DENEE Kochad *Kachab Desebola | *REGULUS SIS RIGEL CALDEBARAN |  CAPELLA
3054 26 064 |2842 10624 20 1262907 201 |64 23 253[33 27 30424 35 356 20134 58 01934 34 10050 29 126|30 37 201|28 19 22839 51 257|59 34 295
3115508 064129 26 106 |24 57 127 |28 50 20263 39 254 |32 48 30424 32 357 2113513 019/3519 101|51 06 12730 20 202 |27 44 229|39 06 258 |58 52 295
325549 0643010 107 |25 34 12728 33 203 |62 55 255/32 11 304124 29 357 22 (3528 01936 04 102|51 43 128]|3002 203 |27 09 230|38 21 259|58 11 295
33156 30 06430 54 10826 10 128|28 14 20462 10 25631 33 305/24 27 357 233543 019)36 49 10252 18 130|29 44 204 |26 34 231|37 35 260 | 97 29 295
34157 12 06431 38 10926 46 129|27 55 205 |61 26 25730 55 305(24 24 357 24|35 58 01937 34 103|52 53 13129 24 205 |25 58 23236 50 260 |56 48 296
35157 53 06532 21 109|27 21 130|27 35 20660 41 25830 18 306|24 23 358 25136 13 01938 19 10453 28 132|29 04 20625 21 233 |36 05 261 |56 06 296
36158 35 065(3305 110|27 56 13127 14 207[59 56 259 2940 306(24 2] 358 26 |36 28 0203903 105(54 01 134|286 44 207 |24 45 23435 19 26255 25 296
3715916 065/3348 111]28 30 13226 53 208|59 10 26029 03 306(24 19 358 27 |36 44 020(39 48 106|54 34 13528 22 208 |24 07 235|34 34 263 |54 44 296
3815958 06534 30 112|29 04 13326 30 20958 25 261 |28 26 307 (24 18 359 28 | 36 59 02040 32 1065506 136|28 00 209 |23 30 23533 48 263 |54 02 296
39160 40 0653513 11329 38 134|26 08 210|57 40 262 2750 307 (2417 359 293715 020(41 16 107|55 37 138|27 37 21022 52 236 |33 02 264 |53 21 296
4016121 06513555 114[30 11 1352544 211|56 54 263[27 13 308[24 16 359 3037 31 020{42 00 10856 08 139(27 13 211|22 13 23732 17 265 |52 40 297
4116203 065|3637 1143043 136/25 20 212|56 08 263 |26 37 30824 16 359 31137 46 020)42 43 10956 37 141 | 26 45 21221 35 238/31 31 265 |51 59 297
42162 45 065|371 115(31 15 137|24 55 213[55 23 264126 01 308|24 16 000 3213802 0204327 110|57 06 14326 24 213 2056 239)30 45 266 (51 18 297
4316326 0653800 116|31 46 13824 30 21458 37 26525 25 3092415 000 33 (38 18 020|44 10 11157 33 144 |25 58 214 |20 16 239|29 59 267 |50 37 297
4416408 065|3841 117|3217 139|24 04 215[53 51 266 |24 49 309 2416 000 3413834 020|144 53 112(58 00 146|25 32 215|19 37 24029 13 267 |49 56 297
. *Dadhe POLLUX SRNS *RIGEL Dipdda SAlpherats DENGE Kachab | *ARCTURUS SPICA REGULLS SRS BETELGEUSE | *CAPELLA
4512233 026)3133 078]13 03 12532 47 140|23 37 216|53 05 266124 14 310 3538 50 02020 48 08210 33 11458 25 1472505 216|37 15 245 |49 15 298
4612253 026(3218 079|13 40 12633 16 141[23 10 21715219 26723 38 310 3613906 02021 34 082|11 15 115|58 49 14924 38 217 |36 33 246 |48 35 298
4712314 02713303 079)14 17 12733 45 142|22 42 21851 34 268|123 03 310 3713922 020/22 19 083|11 57 11659 12 151 |24 09 218|35 51 246 47 54 298
4812335 02713348 08014 53 128|34 13 143/22 14 219|50 48 26812228 311 383938 0212305 084)12 38 11659 34 153 |23 41 219|35 09 247 |47 14 298
49123 56 02734 34 08015 30 128|34 41 14421 45 219 5002 269|21 54 311 393954 021/23 50 084)13 19 117)59 54 15423 12 22034 26 2484633 299
5024 17 0283519 081[16 06 129|35 07 14521 15 22049 16 27012119 312 40 40 10 02124 36 085/14 00 118|60 13 156 |22 42 22133 44 249 4553 299
51124 39 0283604 081 |16 41 130|35 33 146|20 45 22148 30 2702045 312 41140 27 0212522 085|14 40 119|60 31 15822 12 222(33 01 250 |45 13 299
5212500 02836 50 08217 16 131|3559 147|2015 222 |47 44 271 2011 313 4214043 021(26 08 0861521 119[60 47 160|21 41 223|32 17 251 |44 33 299
5312522 02937 35 083|17 51 132|36 23 14819 44 223 |46 58 272|19 38 313 43140 59 02126 54 0871601 120|61 02 162|21 09 223 |31 34 251 43 53 300
54 2545 0293821 08318 25 132|36 47 1491912 224 |46 12 272|19 04 314 44 (4115 021)27 40 08716 40 121|61 16 164 |20 38 22430 50 252 4313 300
5512607 029(3907 08418 58 133|37 10 15118 40 225|45 26 273 18 31 314 4514132 02128 26 08817 20 122|61 28 166 |20 05 22530 06 253 |42 33 300
56126 30 030/39 52 08419 32 134|37 32 152|18 08 225 |44 40 273 |17 58 315 46 14148 02112911 089|17 59 122 |61 38 16819 32 22629 22 254 |41 53 301
5712653 030(40 38 085|20 04 135)37 54 153|17 35 226 |43 54 274 |17 26 315 4714204 02112957 0891837 123|61 47 170|18 59 227 |28 38 255 |41 14 301
58127 16 03041 24 085|20 37 136|368 14 154/17 01 2274308 275[16 53 315 4814221 0213043 090/19 16 12461 54 17218 25 228[27 54 255 40 35 301
5912739 0314210 08621 09 13738 34 155|16 27 228 |42 23 275[16 21 316 49142 37 0213129 0901954 125|61 59 174[17 51 228|27 09 2563955 301
*Dubde POLLUX PROCYON | oSmws RIGEL *Hamal Schedar *Kachab ARCTURUS |  +SPICA REGULUS | PROCYON | PORLUX CAPELLA
6012803 0314256 087|30 09 1102140 1373853 156 |60 45 244 5346 314 5? 4253 02113215 091(20 31 126|62 03 17642 52 232|59 36 258 |39 16 302
6112827 031/4342 0873052 111{2211 138|3911 1586003 245[53 13 314 5114309 02113301 092/2108 126|62 05 178|42 15 23358 51 258 38 37 302
6212850 03244 27 08831 35 112|22 41 13939 28 15959 21 246 5240 314 5214325 021|3347 092)|2145 127 |62 05 181 |41 38 234 5806 25937 58 302
6312915 032(4513 0883217 113)23 11 14039 44 160|58 39 247|52 06 314 5314342 0213433 093(22 22 128|62 04 183 |41 01 235 5721 2603719 303
6412939 03214559 0893259 11423 40 141|3959 16157 56 24951 33 314 544358 0213519 094]22 58 12962 01 185 |40 23 23656 36 261 (3641 303
6513003 03246 45 09033 41 115|24 09 142|40 13 16357 14 250|51 00 314 155144 14 0213605 094)23 33 13061 57 187 |39 44 237]55 50 2623602 303
6613028 0334731 090|34 23 115|24 37 143 (40 26 164 |56 30 25150 27 314| | 156144 30 02036 51 09524 08 131 |61 50 189|39 05 238 5505 263 |35 24 304
6713053 0334817 0913504 1156|2504 1448|4039 165|55 47 252|49 54 314/ | 157 (44 46 020|37 36 09624 43 131[61 43 19138 26 239|54 19 263134 46 304
6813118 0334903 0923545 117)25 31 145|4050 166 |55 03 253 |49 20 314/ | 1584502 020|3822 0972517 132|61 33 193|37 46 240(53 33 264 3408 304
6913143 0334949 09236 26 118|25 58 146)41 00 168|54 19 25414847 314/ | 1594518 0203908 097|25 51 133 |61 22 195|37 06 241 52 48 26533 30 305
7013209 03450 35 0933707 11926 23 147|4110 169[53 35 255148 14 314 50 | 45 34 020(39 53 098|26 24 13461 09 197 |36 26 242|52 02 26632 52 305
7113234 0345121 09437 47 120|26 48 148|4118 170|52 50 255 |47 41 314 114550 02040 39 099|26 57 13560 55 199 |35 45 243|51 16 266(32 15 305
7213300 0345207 094|38 26 12127 12 149|41 25 172|52 06 256 4708 314 2 |46 05 020)41 24 09927 29 136|60 40 20135 04 244 5030 26731 38 306
7313326 0345253 095|39 06 12227 36 149|41 31 173|51 21 257 4635 314 314621 020(42 09 1002801 137(60 23 203 |34 23 245]49 44 2683100 306
7413352 03553 38 0963944 123(27 59 150|41 36 174|50 36 25846 02 314 54 |46 37 020(42 55 10128 32 13860 04 205 |33 41 246 |48 58 268 3023 307
*Dubhe POLLUX PROCTON | *SIRIS RGEL *Hamal Schedar *Kachad ARCTURUS |  #SPICA REGWUS | PROCYON | +POLLUX CAPELLA
7513418 035|54 24 097 |4023 12428 21 151|4140 176[49 51 2594529 314 52 020)43 40 102(29 03 139|59 45 206 |32 59 246|48 12 269 |29 47 307
# 3444 03515510 0974101 125/2843 1524143 177|49 06 260 |44 56 314 56 | 47 07 019|44 25 103(29 33 140|59 24 208|32 17 247 |47 26 270 2910 307
3511 035)5555 098(41 38 1262904 154 /4145 178(48 21 261 |44 23 314 74723 019(4509 103/30 02 14159 01 21031 34 24846 40 270 28 34 308
7813537 03556 41 099|42 15 12729 24 155[41 46 180 |47 35 261 4350 315 58 |47 38 01945 54 10430 31 14258 38 212|30 52 24945 54 27112757 308
79|36 04 03657 26 100|42 52 128|29 43 156 |41 46 181 4650 2624318 315 9|47 53 01946 38 105)30 59 143[58 13 213 |30 09 25045 09 272 2721 309
ﬂ 3631 0365811 1014328 129(30 02 157|4145 182 |46 04 263 |42 45 315 04808 019|47 23 10631 27 14457 47 21529 26 25044 23 272 2645 309
3658 036)58 56 10244 03 130/30 20 158|4142 184 |45 19 264 |42 12 315 114823 019/48 07 10731 54 14557 20 217 |28 42 251 |43 37 273 26 10 309
8 3725 036|5941 103 |44 38 1313037 159|41 39 185 |44 33 264 |41 40 315 24837 019(48 51 108|32 20 146 |56 52 21827 59 252 |42 51 273 |25 34 310
3752 0366026 1044512 132[3053 160|41 35 186 |43 47 265[41 07 315 34852 01849 34 109|32 45 147 |56 23 220|27 15 253 |42 05 274 |24 59 310
8413819 0366111 104|45 46 134/3109 161[41 29 187|43 01 26640 35 315 414906 018(50 18 11033 10 14855 53 22126 31 25341 19 275 |24 24 311
8513846 0376155 105|46 19 1353123 162[4123 189]4216 2664003 316 54920 018/51 01 111|133 34 14955 23 223 |25 47 254|40 33 275 (23 49 311
” 3914 03716239 107 |46 51 13631 37 163[4115 19041 30 26739 31 316 6149 34 01815144 11233 58 150|54 51 224|25 02 25539 48 276 (2315 311
3941 03716323 108/47 23 1373150 164 (4107 191 |40 44 26838 59 316 7[4948 0185227 113134 20 15154 19 226 [24 18 256 |39 02 27622 40 312
8 4009 037164 07 10947 54 139|3202 1654057 19339 58 268 |38 27 316 , 5002 01715309 11434 42 15253 45 227 (23 33 256 |38 16 277 |22 06 312
4037 0376450 110|48 24 1403213 166|4046 19439 12 269|37 55 316 5016 017|153 51 115/3503 15353 11 22822 48 25737 31 278|211 32 113

56



PO DN BN

ot ot

LAT 40°N

34 30 056
3508 056
35 46 056
36 25 057
3703 057

37 42 057
3821 058
3900 058
39 39 058
40 18 059

40 57 059
4137 059
42 16 060
42 56 060
43 36 060

*CAPELLA

44 16 060
44 56 061
45 36 061
46 16 061
46 57 062

47 37 062
48 18 062
48 58 062
49 39 062
50 20 063

5101 063

5142 063
182 23 DA

26 44 090
27 30 091
2816 092
2902 092
2948 093

30 34 054
3120 094
32 06 095
3251 096
3337 097

34 23 097
3508 098
3554 099
36 39 099
3724 100

BETELGEUSE

17 24 095
18 10 096
18 56 096
19 42 097
20 27 098

2113 098
2158 099
2243 100
2329 100
24 14 101

24 59 102
2544 103

274 29 102199 % 192

3! 03 168
3112 169
3120 170
3127 172
3133173

3139 174
3143 175
3147 176
3150 177
3151178

3152 179
3153 180
3152 182
3150 183
3147 184

RIGEL

1422 114
1504 115
1546 116
16 27 116
1708 117

1749 118
1830 119
1910 119
1950 120
20 29 121

2109 122
21 48 122

3134

FOMALHAUT

1842 195
18 30 195
1817 196
18 04 197
17 50 198

17 35 199
17 20 200
17 04 201
16 47 202
16 30 202

1612 203
1554 204
15 35 205
1515 206
14 55 207

*Diphta
3] 44 185
3139 186
187

188
189

190
192
193
194
195

196
197

3128
3121

3113
3104
3055
3044
3033

30 21
3008

"t

ALTAIR

26 32 259
2547 259
2501 260
24 16 261
2331 262

2245 262
2159 263
21 14 264
20 28 264
1942 265

1857 266
1811 266
17 25 267
16 39 268
1553 268

Emf

36 59 249
3616 250
3533 251
34 49 252
3406 252

3322 253
3238 254
3153 255
3109 256
30 24 256

29 40 257
28 55 258

"8 1" ol

*VEGA

2945 298
2904 298
2823 298
27 43 299
2703 299

26 23 300
2543 300
2503 301
24 24 301
23 45 302

2306 302
2227 303
2148 303
2110 303
20 31 304

*DENER

43 16 299
42 36 299
41 56 299
41 16 300
40 36 300

39 56 300
3917 301
38 37 301
37 58 301
3719 302

36 40 302
36 01 302

28 " s+l

Kochad

27 46 348
27 37 348
27 27 349
27 18 349
2710 349

2701 349
26 52 350
26 44 350
26 36 350
26 28 350

26 21 351
26 13 351
26 06 351
2559 351
2552 352

Kectabd

2546 352
25 39 352
2533 353
2527 353
2522 353

2516 353
2511 354
2506 354
2501 354
24 57 354

24 53 355
24 49 355

LY B T . -,

4324 03
4352 03
44 2] 03
4449 03
4517 03

4545 03
46 14 03
4642 03
47 10 03
47 38 03

*Kochad

3128 01
3141 01
3155 01
3208 01
3221 01

32 35 01
32 49 01
3302 01
3316 O
3331 ol

3345 011

[ 3359 01
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Astronomisk navigering,
funkar det i verkligheten?

Hojdtagningsteknik storsta felkallan
Utrakningar? Det finns mallar

Slarvfel vanligast - Se upp med ”60”
Problem med falsk horisont (dyning/vagor)
Solen absolut enklast - men ingen position
Stjarnor roligast - morgonvakten

Solen syns battre an man tror i sextanten






LOP by Pub. No. 249: SUN LL /UL

GREENWICH DATE: LOG: COURSE:
| | DRLAT N ° ;
Copy ° to 24 after rounding S _ Sun Declination (Almanac, Daily pages)
n E '
2
: 3 | l n : 3 I g h t DR LONG w . 5o | DECLINATION of Sun N ° '
. . For that day, and hoursin5 S
Time of sight (UTC) CORREC’};\I to DEC +
3 CHONOMETER ) 21 for minutes in 5; d (+/- ) - .
: h min s 5 DEC CORRECTED N ° '
4 CRONO. SLOW  + 20 +/- 21; Copy to 25 S
CORRECTION FAST - min S
2 UTC TIME h min S
Sun Altitude (Almanac, Altitude Correction Table) Sight Reduction Tables HO 249
9 SEXTANT ALT Hs I o v
] Offtheare = ' 23 | LHA (from 18 or 19) 00.0
INDEX CORRECTION  On the arc - 24 ASSUMED LAT N g Y
g CORRECTED Hs 2 ! from DR in 1, rounded off S 00.0
: 25 DEC CORRECTED N = y
9 | HTOFEYE( ) DIP s ggﬁpﬁmn VT S
= c
10 | APPARENT ALT. Ha ° i 2% for 23, 24 and 25; “same” or
] “contrary”, for DEC ° only. 9 !
MAIN CORRECTION for Ha UL - Note d (+/-) in27, & Zin 31 .0
11 SUN: Summer or Winter, LI, or UI
SUN: ¢ L A 1L = s e
12 OBSERVED ALT. Ho ¢ o7 CORR’N to Hc for DEC ' in 25 + '
Copy to 29 . (Table 5, back of book) - .0
: Hc CORRECTED for ' of DEC ¢ '
Sun GHA (Almanac, Daily pages); LHA 28 illCZS 0
GHA of Sun 29 OBS. ALT Ho g !
|3 | for thatday, and for hours in 5 from 12
N Record "Dec" in 20, 9 ! 30 INTERCEPT Ho-Hc: T
and increment "d" in 21 . ) 28-29 or 29-28 Ho<Hc:A | T/A
14 INCREMENT in GHA 2 !
for min and s in 5; Incr. & Cor. table | + .
15 GHA TOTAL ¢ i
: 13418 : 360° 180°
. . 1360 1000 | 57| NIAT | 7 o| S.LAT 7 °
16 Add 360° if W longitude > GHA N :
to allow subtraction in 18 . 32 7n ° 7n °
ASSUMED LONG ° from 2
17 [ "in 16] if long W W - ¢ ! NiEdt: {THA> 180°%; viuuesuss n=27
60" - "in 16] if long E E+ . { LHA < 180°, . ..Zn=360-Z7
18 LOCAL HOUR ANGLE 2 it S.Lat { LHA >180°, .. .Zn=180-Z
15or16+/-17; 00.0 { LHA <180°; ..vusaneuns Zn=180+2
Minus 360 ° if required -360° | 00.0"'
19 | Copy18or19to23 00.0 '




LATITUDE BY NOON SIGHT

GREENWICH DATE: ; SUN: LL/UL; LOG: ; COURSE:

u 1 DR LAT
Noon Sight ==
SUN MERIDIAN PASSAGE in local meridian time
(in the Almanac page for the day; approximately 12:00 noon) h min
CONVERT DR ° of LONG to TIME E - min
(use table “Conversion of Arcs to Time”™) W + h
CONVERT DR ' of LONG to TIME E -
5 | (use table “Conversion of Arcs to Time”) W+ min s

MER. PASS. in UTC (3 +/- 4 +/- 5) at the boat longitude
(pre-calculated, or measured from several sights) h min S

g mlnz
o

7 | SEXT ALT Hs

8 | INDEX COR'N oifheare:
onthearc - .

CORRECTED Hs o '
7+8

10 | HT OF EYE ( ) DIP -

APPARENT ALTITUDE Ha 2 :
9-10 3
MAIN CORRECTION for Ha oLy - !
“Summer / winter” “ UL or LL” (LL) + .
ALTITUDE OBSERVED Ho ¢ !
11+/-12  Copy to 18

11

12

14 DEC of SUN for hours in 6 N ° '
S

INCREMENT forminin 6 (d=+/- ) + '
(use “Increment and Correction” tables for d) - .
DEC TOTAL N o !
16 Copy to 20 S

15

17 | ZENITH 90°= 89 °| 60.0"

18 | ALT OBS Ho (from 13) Lat & Dec same name, & Lat > Dec:

: Lat =ZD + Dec;
ZENITH DISTANCE ZD 2 y

(90° - Ho), i.e. 17— 18 : Lat & Dec same name. & Lat < Dec:

19

»0 | DEC N ¢ ) Lat = Dec - ZD;

from 16 S

LATITUDE _ . . Lat & Dec contrary names:
21 | =ZD +/-DEC, i.e. 19 +/-20 N Lat =ZD - Dcc

Should match DR Lat in 1 S




Moon

LOP by Pub. No. 249;

MOON LL /UL

GREENWICH DATE: LOG: COURSE:
\ DR LAT N @
Copy ° to 28 after rounding S
E s
2
DR LONG W Local Hour Angle
Time of sight g v
19 | GHA from 18
3 | CHRONOMETER h min 360°| 00.0
CRONO. SLOW = 50 | Add 360° if W longitude > GHA o '
4 | CORRECTION FAST - min to allow subtraction in 21
3 ASSUMED LONG ° from 2
UTC TIME h min 21 | [ from 20] if long W w- ° !
[60 - ' from 20] if long E E+
Moon Altitude and Corrections 5, | LOCAL HOUR ANGLE o ‘
. < 20+-21 00.0
6 SEXTANT ALT Hs Subtract 360° if required -360°| 00.0
; Oftheare =+ 23 | LHA Copy 22 or 23 to 27
INDEX CORRECTION  Onthearc -
8 | CORRECTED Hs ° Moon Declination (Almanac, daily pages)
DEC of the Moon N °
9 | HTOFEBYE( ) DP B 24| for that day, and for hoursin5 S
¢ INCREMENT in DEC for min
0 . Ha .
! AFFARENTALT o 25 |and s in5 (*d"=+/- ") +
MAIN CORRECTION 10 Ha (Inc. and Corr.. table “v or d”) -
11 | for ® of “App. Alt”, & nearest DEC TOTAL N
10" (1op table for the Moon) + 26 24 +25: Copy to 29 S
Additional CORRECTION
for “HP” (from daily Almanac), . .
12| and for sights on “UL” or “LL", Sight Reduction Tables, Pub. No. 249
(same column.‘bouom table) . LHA (from 22, minus 360° if 0 .
HP=__ . ") + required ) 00.0
13 | Subtract 30" for a sight on UL 28 ASSUMED LAT N ¢ '
> - from DR in 1, rounded off S 00.0
OBSERVED ALT. Ho . DEC of the Moon N 0 :
14 [ 10+11+12[-137] 29
Copv to 33 from 26 S
opyto COMPUTED ALT Hc
. for 27, 28 and 29; “same” or
Moon GHA (Almanac, Daily pages) 30 “contrary”, for Dec ° only. o .
|5 | GHA of the Moon ° Note d (+/-) in 31, & Z in 35 .0
~ | for that day, and for hours in (5) d(+ /- ) CORR'N to He
MAIN INCREMENT in GHA 31 | for "of Dec. Use Table 5 (back + ¢
16 | for minand s in5 o of the book), for 'of Dec. in 29 - .0
(Inc. and Corr. Table, Moon) + ' ° '
Additional increment “v™ for the 32 He CORRECTED for * of Dec .0
moon, for min in 5 ° '
17 (Inc. and Corr. Table “v or d”) 33 | OBS. ALT Ho from 14
Cy7=+ /) + 34 | INTERCEPT Ho-He: T '
18 | GHA TOTAL ¢ ; Ho-He: A T/A
15+ 16+ 17; Copy to 19
360° 180°
N. Lat: { LHA > 180°, ............ n-7 b
! { LHA < 180°, =607 35 | N.LAT Z o| S.LAT 7 °
S.Lat {LHA > 180° . Zn=180-Z
{LHA < 1807, ... Zn=180+Z 36 Zn ° Zn °




Planet

LOP by Pub. No. 249, PLANET:

GREENWICH DATE: LOG: COURSE:
DR LAT N °
! Copy ° to 27 after rounding S Local Hour Angle
2 E ° ' GITA g g
DR LONG W 18 from 17 .
+360° [00.0
Time of Sight (UTC) 19 | Add 3607 if W longitude = GITa, ¢ '
to allow subtraction in 21
3 CHONOMETER : - . ASSUMED LONG ° from (2)
S b ' : i ;o 0 '
CRONO. SLOW  + 2000 ~0':1 1l ‘]f.)lonf?’,“ b ;3‘4,
4 CORRECTION FAST - min s [60°-*in 191 iflong ]
~ » 2 LOCAL HOUR ANGLE N !
5 o ) - 19 +- 20 00.0
UTC TIME h min s Subtract 360 ° if required -360"]100'0
22 | LHA Copy 21 or 22 to 26 °Toowo

Altitude (Almanac, Altitude Corrcetion Table)

6 | SEXTANT ALT H. ° ! Planct Declination (Almanac, Daily pages)
s ANT s
_‘ Offtheare = |3 PR{(;I,IISIATIOJ\}OF hPlam:‘l s 2 ° '
7 INDEX CORRECTION on thy R for that day, and for hoursin 5 _ ¢
CORRECTIO Onthe aee CORRECTION to DEC for minutes in 5
8 : ° |24 | @ =i ) + ‘
CORRECTED Hs ( Increment and Correction table) -
! 25 DEC CORRLECTED N " '
9 | HTOFEYE ( ) DIP - i 23+24: Copyto28 S
o t
10 APPARENT ALT. H
AT CORRECTION fo 15 - Sight Reduction tables Pub. 249
M: A : or ITa
1 Usc: “Stars and Planets” - 2 LHA ( from 21, minus 360° if © '
2 Additional Correction for ' required ) _ 00.0
| MARS or VENUS + 27 | ASSUMED LAT =~ N
OBSERVED ALT. H y 0 from DR in 1, rounded off S 00.0
/ED ALT. Ho P - ' n T
3 10+ 11 (+ 12?7 Copy to 32 28 DE(Z CORRECTED 1\
L [rom 25 S
. COMPUTED ALT He
Planet GITA (Almanac, Daily pages) 59 | Tor DEC® only.
- “same " or * contrary " o '
GHA of particular Planet Note d (+/-) in 30, & Zin 34
14 | for that day, and for hoursin 5 " ' d(+i- = oL DEC )
Record Dee in .23, and d in 2¢'t . {130 CORRN 10 He for ' of DEC in + '
15 NCRET\"’ENT in GHA for min 25 (table 5’ back of hOOk) -
and s in 5 (Inc. and Corr. table) | + 3 T
Additional adjustment *v™ for 31 | He CORRECTED for ' of DEC
16 [)Ianlglllgr(?lal.lct‘,tﬁ)r minin 5§ . | OBS. ALT Ho ) v
((132,’@ ! orr. ta ?')1) 32 (from 13)
= - b - " -
+ ~ | INTERCEPT Ho-He: T
17 GHA TOTAL ! I ¢ Hg « Hz TA TiA .
) 14+15-16 Copy to 18
n 7 360° 180°
Z" ':;'3 -27 34 | N.LAT Z °| S.LAT Z °
ol =
LLHA < 1807, v 2= 180+ 7 35 Zn ° Zn °




Star

LOP by Pub. No. 249; STAR:

GREENWICH DATE: LOG: COURSE:
DR LAT N e
1 Copy ° to 25 after rounding S Local Hour Angle
DR LONG E o GHA of Star* ° '
2 18
W from 17 .
+360° |00.0
. . Add 360 °if W Longitude > GHA ? '
9
Time of sight (UTC) ! 1o allow subtraction in 20 -
3 | CHONOMETER . ASSUMEP LONG * from (2) . )
h min 20 | ["in(19)] if long W Ww-
4 CRONO. SLOW  + ] [60" - "in (19)] if long E E+ .
CORRECTION FAST - min 2 LOCAL HOUR ANGLE of Star* ¢ '
5 |ure T:ME : _ [18 or 19] +/-20 00.0
min Subtract 360 ® if required -360°| 00.0"
22 | Copy2lor22to24 °r00.0"

Altitude (Almanac, Altitude Correction Table)

SEXTANT ALT Hs

o

Declination of the star (Almanac, Daily pages)

Off the arc
INDEX CORRECTION  On the arc

53 | DEC of Star* 1: | | |

for that day; Copy to 26

CORRECTED Hs

HT OF EYE ( ) DIP

Sight Reduction Tables, Pub. No. 249

APPARENT ALT. Ha

LHA* ( from 21, minus 360° if °

4 required ) 00.0

MAIN CORRECTION for Ha
from column “Stars & Planets™

ASSUMED LAT

5 from DR in (1), rounded off

00.0

OBSERVED ALT. Ho
Copy to 30

DEC of Star*

26 (from 23)

wnZ|\»nz

GHA of Aries and Star (Almanac, Daily pages)

GHA of Aries 'V

o

COMPUTED ALT Hc
for 24, 25 & 26; “same” or
“contrary”, for Dec © only. N '
Noted (+/-) in28, & Zin 32 .0

27

d( + /- ) CORR'N to He
28 | for 'of Dec. Use “Table 5" (back + !
of book) - .0

29 | He CORRECTED for ' of Dec .0

30 OBS. ALT Ho ° '
) (from 12)

INTERCEPT Ho-Hc: T

3 Ho-Hc: A T/A

13 for hours in (5)
14 INCREMENT in GHA for Aries, for °
min & s in (5); Inc and Cor. table  +
|5 | GHA TOTAL of Aries ¥ o
13+ 14
16 | SHA of Star* for that day ¢
(from Almanac, Daily pages)
17 GHA for the Star* ¢
15+ 16; Copy to 18
N. Lat.: { LHA > 180°, ............ In=27
{ LHA < 180°, . L Zn=360-2Z
S.Lat {LHA=180° ............ Zn=180-Z

{LHA<180°, ............ In=180+Z7Z

360° 180°
3 | N.LAT [ 5| S.LAT [ 0

33 Zn ° Zn °




Selected Stars

LOP by Pub. No. 249, Vol. 1 “PRE-SELECTED STARS”

DR LAT Copy®to13 N ° '
U | after roundin s GREENWICH DATE:
DR LONG E @ ' LOG: COURSE:
2 W
STAR NAMES:
3 | CHRONOMETER . . . .
4 Slow +
CHRONOMETER CORRECTION  Fast - +/- : +/- : +/- :
5 UTC times . . .
¢ | GHA of Aries N ° ' ° ' .
for hours in §
7 INCREMENT in GHA of Aries ¢ ! ° ' ¢
for min and s in 5; Inc and Cor. table + s + . + .
g | GHATOTAL of Aries Y ° ' o ! °
6+7
Add 3(»()°|!‘W_]onglludc>GHA. to allow +360°| 00.0'1 +360°| 00.0'l +360°| 00 .0
subtraction in 11
o | GHA for Aries Y ° . ° ' °
8, or 8+360° if required
ASSUMED LONG ° from 2
10 [ ["in9]iflong W W - ° ' ° ! °
or: [60'-"in9]if long E E +
1 LOCAL HOUR ANGLE ¥’ (Aries) ¢ ! ° ! ¢
Sor9 +/- 10 00.0 00,0 00,0
minus 360° if required -360° | 00.0' -360° |00"0 |-360° 00'.0
12 LHA Aries YV © ' © ' ©
11, orll-360° 00.0 00.0 00,0
13 ASSUMED LAT N ° ' © ' °
) from DR in 1, rounded off S 00,0 00,0 00,0
14 | SEXTANT ALT Hs ’ ’ ' ’
Offthearc  + ' '
15 | INDEX CORRECTION _ On thearc - - - +-
o g o " o
16 | CORRECTED Hs
17 | HT OF EYE ( ) DIP - - - ' -
18 | APPARENT ALT. Ha 1617 ’ ’ ’
19 | MAIN CORRECTION for Ha i ' i ' i
from column “Stars & Planets™ . . .
20 | OBSERVED ALT. Ho 18-19 '
71 COMPUTED Alt He for Stars, from Vo. 1, ¢ ! ¢ ' ¢
given 12 (LHA V) and 13 (Assumed Lat) .0 L0 Y
| INTERCEPT 20-21 or 21-20 ' '
- Ho>Hc:T: Ho<Hc:A T/A T/A T/A
2 COMPUTED Zn for Star, from Vol 1, N ° ¢

given 12 (LHA V) and 13 (Ass. Lat) Zn:




LOP by Pub. No. 249; LATITUDE BY POLARIS

GREENWICH DATE: LOG: COURSE:
Polaris
[ DRIAT X g ; GHA of Aries¥, and Local Hour Angle of Aries¥
S
5 | DRLONG E : " | |5 | GHA of Aries ¥ ° !
Copy in full to (19) W 13 o hours in § )
14 TNCREMENT in GHA of Aries ° !
for min and s in 5; Tnc and Cor. table | + .
|5 | GHATOTAL of Aries ¥’ o '
Time of sight (UTC . a— ‘
ime of si . e - S
g ) 1o | Add360° iMLongitude W>GHA, | oo [ 0 0
to allow subtraction in 19
N e o T
3 CHONOMETER h min S 17 GHA ofArics 'Y.
CRONO. SLOW + = - = s
4 CORRECTION FAST - min 5 18 DR LONGITUDE (*and *)
from 2
5 uTe TIME LOCAL HOUR ANGLE (Aries) Y’
h min s | |19 | [150r17] - 18 if long W ’ '
[15+ 18] iflong E
Polaris Altitude (Almanac, Altitude Correction tables)
- o A
6 | SEXTANTALT Hs . Corrections for Ho (Almanac, Polaris tables)
7 Off thearc  + v
INDEX CORRECTION On the arc - . a9 for LHA AriesY", for
° |20 degrees ( °) . with mental
8 CORRECTED  Hs . interpolation for minutes (°) + .
' A}
9 HT OF EYE ( ) DIP - 21 | ay for Latitude +
o J [ 1
10 APPARENT ALT. Ha 22 | az for Month +
n MAIN CORRECTION for Ha O 23 OBSERVED ALT. Ho @ '
from column “Stars & Plancts™ - . [ from 12 .
12 OBSERVED ALT. Ho ol Polaris o g Corrected Ho o '
- Copy to (23) . 20+21+22+23 .
25 | Remove 1° S0l 000
5 [Latitude by Polaris, ° !
N/S .
27 | Zn (bottom of Polaris table)




