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Program Title NAVIGATION PACKAGE

Contributor's Name Bill Kohlmoos

P. 0. 5
Address SRy

Bl vevad
City S State Nevada Zip Code 89301

Program Description, Equations, Variables _ NAV" solves for lines of position from observations

of any celestial body. An almapac for the sun and stars is included in the prozran,

A Nautical Almanac is required for the moon and planets, and input required is GEA

and Declination for the whole hours immediately preceedinz and following the observation,

Plus S.D. of the moon, Hec and Zn can be conputed in advance for star sight planning.

A Dead Reckoning routine will provide and store an up-dated Lat

|le

tude and Longitude,

i

The Great Circle course znd distance between two points can be determined

set a new course after obtaining a fix., Ths Program is designed for e

by including the YEAR, MONTH, and HE in the Programmed steps, by the use of PROMP

inputs, and by automatic execution. NAV works equally well with or witl

~ ey ok Jy 2 L
witnout a Printer,

|
1
|
[
i
i
!
i

A a it 3 =27 - 2 o iy 4 1
Necessary Accessories__1#0_Memory Modules. (Optional: Printer and Card Reader)

- . YEAR, MONTH, and HE are fixed. Several pro 1 ste e
Operating Limits and Warnings_—— R, MONTH, and < d. = ra. Drogranm steps _must be

updated as necessary if this feature is retained. (Fixed YEAR and MONTH can be bypassed

by entering at prompt.)Dead Reckoning will not work across eguator or date line, and is

not accurate above 50° latitude. Maximum error of intercept should not exceed 1 mile.

Bowditch: "The American Practical Navigatoxr"
Reference(s)

Smart: "A Textbook on Spherical Astronomy" :

Dutton: "Navigation and Nautical Astronomy"

This program nas been verilied only with respect td the numencal examplz giveri in Program Description Il User accepts and uses this program matenal AT HIS OWN RISK, in rehance solely upon his own
inspaction of the program matenal and withoul rehance upon any representahon or descripion concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS PROGRAM MATERIAL. INCLUDING. BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE NEITHER HP NOR THE CONTRIBUTOA SHALL BE LIABLE FOR INCIDENTAL (23 CONSEQUENTIAL
DAMAGES I CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFOAVANCE OF THIS PROGRAM MATERIAL
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The several Prograns presented in the HP-

ed as guides.
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57/97 Navigation PAG I were

The following formulae wera Presented in that instruction manual,

Sextant Corrections for Refraction and leight of Eye

Ho = b +0°97 {tan [h; ~ tan" 12 (n, + 3] - VHE }

Sight Reduction

Z, = 180 + tan™! sin t_-
costsin L — cos L tand

H; = sin™ [sind sin L + cos L cos t cos d]

a = HC - HU
Sun Almanae

The Sun Almanac equations are based on formulas found in Smart, 4 Textbook
on Spherical Trigonomerry.

From the date (Y, M, D) the day of year DOY is computed, then the longitude
of the Moon’s ascending mode ) is computed:

0 =2y - 19601 +.2OY
e 365

Then a quaniity O related to the Greenwich Hour Angle of Aries is com uted:
q ¥ g P

o) _ S
® = DOY + 101.138 +ch{:99';_1} + —\’—:‘-1_7'819_69,+ 004 sin 0

GHA T maybe computed from ® and the time of day t by:

GHA T = 9356 (@ + _25&_) +15¢

The Earth’s mean anomaly M and longitude of perigee w are computed

together:

M + & = .9856 (@' +J_)
24
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ks
Then an 2pproximation to Ke

pler’s equation is used 1o compute
anomaly v:

the true

where @ =p + ¢ = M+ & + 1,92 gip M + .02 sin 2M

The longitude of pengee w is given by:
= 01717 (Y — 1969y — 77.56

The obliguity of the ecliptic is:

€ = 23,4433 — 1.3 x 10 (Y = 1969) + .0028 cos (2

Using the above values we now compute the Greenwich Hour Angle GHA @
and declination & of the Sun.
(k. GHA® =M + & — tan™? (tan 0 cos €) + 180 + 5 ¢
8 = sin~! (sin 8 sin €)
Star Almanac
For stars, (2 and O from the above e equations are used in the following formulas
10 compute star positions to apprommald} 0.1 accurac y I i
2o 5
| |
SHA® = a = o + (Y — 1969) (20" sin agtan 8, — 44") precession | ;
+ 8" cos () — &) tan &, — 15”8 sin ) nutation | '
T \ {
— 93n 08 (@ —~ ©) aberration | |
COs 80 ! E
{
\ -- DEC» =8 = 8, + (Y ~ 1969) 20" cos a, precession

+ 8" sin (£ — a,) nutation . _
+21"sin 8y sin (@ — ©)+ 8" ® cos 8y  aberration !

where (a,, &) is the star’s 1969 mean place (see the table in appendix 1),

The star data also contains an encoded correction to both & and 6 10 account for |
proper motion for the fastest-moving star. _ [

MIDDLE LATITUDE SAILING

1= 4 cosC Lp = Int1 Lp=11+Lp /2 DLo
= d sinC

D seclp
Lol DLo

Loz

i
i
[}
H
§
:
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APPENDIX I

_ Following is a list of the 57 selected stars plus Polaris. 14ate
numerical order, and giving the sidereal hour anele and deri:erre. listed in
operation steps 386, 387, and 388 ; fng e and declination, In progzram
in Recister OF e will store SHA in Register 07 and declinats
in Register 056. When programming a new list for P sty i
following short format B L5T" use the

nat for each star:
1/ Iable nn (whers nn is the star's nusber)
2/ Declination T
3/ Name of star

L/ sHA

5/ RIN

1

1969 POSITION

Declination Sidereal Hour Angle
Star Star Name
Number | 5
o Palans 891214 32937C8
£ 1 Alpheratz 28.9134 358 3050
‘\_ 2 Ankaa -42.4744 3533113
3 Schedar 56.3578 50 3163
4 Diphda -18.1384 349.3917 i
5 Achernar ~57.2959 33585335 h
& Hama! 23.3187 323 6450
7 Acamar -40.4231 315.7288
8 Menkar 3.8682 3148353
] KMirtak 49.7522 303 4730
10 Aldeparan 16.4433 231.4650
1" Rigel -8 2381 281.7333
12 Capelia - 45,6533 281 4008
13 Beilatrix 6.3231 2791333
14 Einatn 23 5828 278.5175
15 Ainitam -1.2203 2753400
16 Betelgeuse 7.4028 271.6267
17 Canopus -52 6733 264.1854
18 Sirius 2663 3273 1329 0522
19 Adhara -28.3239 2356483 |
20 Procyon 1805.3036 13255350
21 Pollux . 28.1025 1324.1446
22 Avior -53.4034 2355300
23 Suhat -43.3059 2232833
4 Miaplacidus -69 5894 221.78239
25 Alphard -8 5233 218 4842
25 Regulus 121182 . 208 3142
27 Dubhe 61.9185 1925429
28 Denebola 14.7453 1263.1300 H
29 Gienah -17 3700 176.4479 N
30 AGrux -62 9275 173.7350 |
31 Gacrux ~56.5400 1726413
‘( a2 Aloth 561278 186 8325
S 33 Spica -1t 0000 159 1188
34 Atkaid 494875 153 4200
35 Hadar -60 2244 © 149 5950
36 Menkent 683.7817 1223.7875
a7 Arcturus 356193431 2665.4383
38 Aigl Kentaurus -1300.7086 1346C.6320
39 Zubenelgenubi -15.8142 137.7100 1
a0 Kachab 74.2822 137.3058 !
41 Aphecca 268181 126 5557
42 Antares -26.3547 113 1242
43 Alna ~-64.9733 103 6538
44 Sabik ~15 £581 102.8508
45 Shaula -37 0831 87. 124
46 Rasaihague 12330 95 6257
47 Eitanin ' 514919 910287 .
48 Kaus Australis -34400 844717
49 Vega ’ 33 7339 810279
50 MNunki -25 3369 766642
st Altair - =7T11.2147 -1017.3175
52 Peacock -56 8351 541983
53 Oenebd 45 1589 49 067 i
54 End 97322 343346 {
55 Al Na'ir -47.1119 28,4283
&5 Fomalaut ~-23 7889 . 160150

57 Marxab 150281 14,1567
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Sample Problem (Sketch if Desired) A vessel is enroute between New Zealand and Fiji,
1580, SIRIUS is observed at 06:21:14. The Hs (corrected
The D.R. position was 21°05' 5, 178°14' g,

L ) On April 3,
ror index error) was 840 10°.

2. A vessel is enroute fronm Honolulu to Cape Flattery, Wash. On June 6, 1980, thse
upper limb of the moon was observed. Hs was 63°08' corrected. GMT vas l?:Zl:i?

The D.R. position was 21°51'N, 157°02'W. The Nautical Almanac gives the GHA'ané
Dec for 17 hours and 18 hours as: 1840 51.1', 1690 19.9"; S 4% 51,97, 5 4° 4o,30
The S.D. is 16.1'. " o

3. On the same occasion the navigator observed the sun: GMT 17:23:14; Hs 200287,

. The vessel then sails under light breezes for 11% hours and logs the following
legs: (compass courses corrected mentally for deviagtion only)

0250 21 miles Fix from previous sights:
030° 18 niles 21°46'N  157°00'
020° 26 miles Variation 12°%

L

Using the Dead Reckoning routine of the program, the navigator computes the : i
D.R. position and retains the Latitude and Longitude in the storage registers

Tor the next celestial observation,

L (cont'd) §
¢ ‘ ;
{ soLuTION: _ |

Input Function Display Comments
User mode ' §
XEQ Size 008 _ |
T BODY ? ~___Initialize and Promob !
1) ¢ ' STAR NO.? Prompt
18 R/S . SIRIUS
' LAT 1.0 ' . Prompt
21,05 CHS -21..05
ENTER] -21,0500
178.14 CHS -178.14_
RS DATE?
1980 ENTER A 1980
L ENTER / 4
7 E/S &/ 37 1980 :
GMT = Prompt
W 6.2114 R/S GMT = 6.2114
\ HC = 84,0023 !
HS = ' ‘ Prompt
8L, 1 R/5 HS = 84,1000
T AL = 317,1
R/S TO 2.8
2) R/S or T BODY ? Prompt
B MOON .
LAZ 1O _ Prompt
2L 5T ~_ENTER/ , 21,5100
157.02 : R/S 21.5100
157.0200
GHMT = Prompt
17,2117 R/S - GMT = 17,2117
GHAZGHA - Prompt
154, 5106 ENTER/ 14,5106 Mentallyconvert tenths OF minut
169,105 R/s 154, 5106 -
169.1954

DEC £ DEC
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Sample Problem (Sketch if Desired) (Cont'ad)

5. Jupiter was observed that evening
(for index error) Hs was 69°30'.
already in the storag

The Nautical Almanac gives

&

160-34-48

175-37-00
. Using the plotted po
he new heading (true) and
Cape Flattery is U480 25' Ny

S1T
-

N 11-32-54
11-32-48

ce to Cape Flattery, using
and 1240 4gv y

at sunset, at GNT O4:55:47. The corrected

The navigator used the Latitude and Lonzitude

© registers from the previous problem. ( 22-38-12N & 156-18-28)
the GHA and Dec for O4 hours and 05 hours as:

.

Date: Juns 7, 1980 Greenwich

of 22° 347N and 156° 22'W, the navi

2 navigator determines
he Great Circle solution

“SOLUTION: (
Input Function Display Comments
L,5154 CHS - h.518
ENTZR "L, 5151
L 4018 CHS - 4 L018
R/S - L,515%
- 44018
HS = Prompt
63.08 R/S HS = 63.0800
5.0, = ‘ Prompt
1606 CHS - 1606 Note decimal point;and CHS for U.L
R/S S.D.= -0,1606
AZ = 186.5 Zn true of body
R/S TO 3.5 Intercert miles, toward body
I (or R/S) BODY ? Prompt
A SUN
LAALO Prompt L
21l.51 ENTER/ 21.5100 '
157.02 R/S 21,5100
157.0200
_ DATE 7 __ Prompt
5 R/S 6/ 6/ 1980
GMT = Prompt
17.2510 R/S GNT = 17.2314
HC = 20.3749
HS = Prompt
20,26 R/S HS = 20,2800 '
_ A% = V2.9 Zn trues of body
R/S TO 0.7 Intercept 0.7 miles toward body
I (or R/S) BODY ? Initialize
DED RzC
LAATO Prompt
2L.G6 ENTER / 21,5600
157 R/s 21,4600

157.0000
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Sample Problem (Sketch if Desired)
(@
SOLUTION:
Input Function Display Comments
VAR E+ Y- Prompt
12 R/S CC A DIST Prompt
25 ENTER 25,0000
21 R/S CC 7 DIST
30 ENTBR/ 30,0000
13 R/S CC# DIST
20 ENTER7 20.0000
26 R/S CC # DIST .
R/S R/S with no entry will take
operation. out of ¢l loon.
LAT= 22.3812 .
R/S LONG= 1:5.1828 Lat & Long retained in memory
Tor next observation, if desire: ;
5) I (or R/S) BODY ? Prompt
B & D PLANET
TA# LO Prompt
R/S 22.3812 Lat & Long from memory from
156.1825 Dead Reckoning
GHMT = Prompt
L. 5547 R/S GMT = &.5547
GHA/ GHA Prompt
160.3548 ENTER / 160,3555
175.57 R/S 160.3448
175.3700 _
DEC A D=C Prompt
11.329 ENTER/ 11.32% :
11.3245 R/S 11,325
11,3249
HS =
69.3 R/S HS = 69,3000
AZ = 280.5 Zn of body
R/ 0. 5.2 Intercept is toward 5,2 miles
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Sample Problem (Sketch if Desirad) '
SOLUTION: | _ {
Input Function Di.splay Comments
5) I (or R/S) BODY ? Prompt
5 (AEP 9¢5) GREAT CIRCLE
LAALO Prompt
22,35 LNTER 22,3400
155722 R/S 22,3400
156.2200
LA JLO - Prompt
L8.25 ENTER/ . 48,2500
120005 R/S 1204.43500
. A2 = 36.3 True course to destination,
RIS D = 2160,3 Great Circle distance
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SIZE: . 008
steR | - INSTRUCTIONS - INPUT FUNCTION DISPLAY
1 USZR MODE
2 SIZE 008
3 Enter Progran "NAV" Adjust date.(Notej )
b Enter Program "LST"., Star list is divideq
into "LST" I, II, and III. Use oniy one
2t a time. (If Card Reader is used: J CARD B )
5 Initialize It may be necessary to press 1 BODY ?
 i, Catalog 1 and R/S to position pointer. ' ' _ (
S UN
1 Initialize SUN routine. A SUN
LA/ LO
- or - if upper limb observation a SUN U.1.
LA/ 10
o, 1mMss .
2 Enter latitude and longitude latitude ENTERf latitude
| longitude|  R/S Longitude
DATE 2
N K —
3 Enter day of month day : Mo/Day/Year
- or - Enter year (e.g. 1980), year ENTER /! Year
month, and day. | month ENTER / Honth
day R/S Mo/Day/Year
GMT =
L | Enter Greenwich Mean Time : H.MMSS R/S H.MMSS
HC= D.mmss
(Fote 1: Year is step 46, month is step
- 50, and HE is step 210, To adjust,
dsle® sted and enter new number,
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SIZE:
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
s =
5 Enter HS corrected for index error D.mmss R/S HS = D.mmss
AZ = D,
6 Intercept given in miles To or Away. R/S Tntdreept
STAR Initialize I BODY 2
1 Initialize STAR routine c STAR NO, 7
s Enter list number of star nn R/S "NAME "
LA/ 1O
Steps 3, 4, 5, and 6 are same as for SUN
e If different star list is required,
select cards for LST I, II, or III J CARD
enter selected cards. Follow prompts.
MOON and PLANETS Initialize I BODY ?
1 Initialize MOON routine B MOCHN
or PLANET routine D PLANET
LA/ 1.0
2 Enter latitude and longitude D.mmss ENTERf latitude
D.mmss R/S longitude
GHT =
3 Enter Greenwich Mean Time H.mmss R/S GMT = H.mnss
GHA GHA
L From Nautical Almanac, enter GHA for D.mmss Enter f# D.mmss
whole hour preceeding and following sight D.mnss R/s D.nmss
. DEC DEC
5 From Nautical Almanac, enter declination D.mmss ENTER; D.mmss

M AR
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S
y Ot

SIZE:
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
Tor hours as above, If South, change sizh D.mmss R/S D.mmss
HS =
6 Enter sextant angle corrected for
index error. | D.mmss R/S HS = D.mmss
(7) Srompt for semi-diameter appears only in 3.0, =
lMoon routine. EHEnter S.D. CHS if uppexr
limb, Observe decimal point. 0.mmss R/S S.D.= .mnss
C AZ= D. {
| Interéept
DEAD EEQKONING Initialize I BODY ?
1 Initialize D.R, routine _ I DED REG
.___LA ALO
2 Enter latitude and longitude of D.mmss | ENTER/ D.mmss
initial point D.nmss R/S D.mmss
VAR E+ ¥-
3 Enter variation, Change sign if WEST degrees R/S CC A DIST
| H—
\P@ Enter compass course corrected for degrees ENTER/
deviation only, and distance of leg miles R/S CC /A DIST
ATter all legs are entered, leave routins
by making no entry and pressing R/S . R/S - latitudep
' 'R/S longitude,
GEZAT CIRCIE Initialize (4o I BODY ?
Initialize Great Circle routine B LAt/ 10
Enter Lat. & long. CHS if East or South D.mmss Enter/
' D.mmss R/S LA/ 10
3 Enter Lat.& long. of destination B.mnss | Enfox 2 _ peerees
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Os67 0O97 Kiaic
STEP/ KEY CODE
LINE  KEY ENTRY  (67/37 only)

Bil+l 2L “HEY
Hel BT
G CF G
g CF &1
oS CF @2
e CF a3
GB7 CF @4
A2 COF &8s
H% CF 29
19 SF 12
11 "BODY -
12 PROMPT
1Z+LEL 3
i4 SF @i
1S+LEBL 0O
1e SF @
(& 17 "SuUH-~
18 FS7? ai
12 "+ . L.~
Zo+LBL =&
21 @pv
22 RYWIEW
22 PESE
Z4 ADY
2% CF 12
ZE«LBL @1
27V FIx 4
=8 oy
Z2 -LgtrLeo-
=g+l Bl @12z
21 AVIEM
22 =TOF
22 CLR
T3 MDY
, =5 XHEGQ &g
‘@ =5 Adv
=27 FS7? &g
22 RTH
3 S7T0 2t
G5 ML
41 STO a3
42 FLZ7? @A
4Z RBRTH
44+ BL 83X
4= FlIx @
45 1256
47 ENTERT
45 A
49 “DARATE 2~

S8 FPREOMPT

Note: Referto "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for specificinformation on ke

PROGRAM LISTING

Page 12
STEP/ : E
COMMENTS LINE  KEY ENTRY é;gfggﬁ COMMENTS
=1 CLm
Initialize gé H;EL J
S4 ARCL ¥
3 S . }_ el
SE ARCL 2
SV ORYIELW
5DE OSTO Go
09 MA4Y
8 ST0D Gz
&1 Zass
£E2 X
aZ IMT
SUN Upper Limb . £3 ST+ Ofi Store month
&5 BT
55 S5TC 85 Store day
57 FCF g
&2 CTO Gd4g
&9 1966
Ta -
Ti+LBL G4
¥a RCL @z
73 3
T4 HMEYT
s 1
View entries £ RCL &3
v 4
=
TE FRC
=8 +
21 1
o2 H4¥Y
23 H=Y¥7T
=24 =
25 FC? gi
265 ETH
57 RCL as
2s 7
_ 23 -
Store longitude a@ RCL &6
' 21 ZES.2S
Store latitude D2 STa asg
23 7
Q4+
95 STO Bz
9% 22
Q7 ok
92 S5ST0 4as
o9 SI1p
168 4

Rafer to Appendix E in 67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for exact keystrokes.

ystrokes. Function index begins on page 262.

R B R 1 e
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Os7 097 41C ) |
STEP KEY CODE STEP/ KE
LINE  KEYENTRY  (87/97 only)  COMMENTS LINE  KEY ENTRY (57,\{379235) COMMENTS
1 E“ 1 * . - y | =y I.(""
162 Sa941 - 151 -CHS
iBE o+ 5 e bR
1464 RCL B8z s o gip
185 7 i N -R
137 + - ESORR R
188 896 - e e
e [ 1S9 RDM
111 ST— @ ! EoEE R
112 Zs5 ! 1&:-%_ :,‘_rx_i ;
112 ST+ ao 0. besAuTH
114+LBL @5 | 163 ST0 @4 Declination
115 F1¥ 4 | i i@é RIN
116 "GHMT= - | | - e e s
117 PROMPT ! 1ep ST+ 82 i
() 118 XE@ @3 i 57 RLCL ez
: 119 Fovro Qs ' | jj:rig PCL a1 |
: 128 RTH i e
3 121 15 [ 178 RCL @4 LHA
f"' 122 % 1?1 COz ]
: P = i i?z P-R
i N AL i 173 RCL a3
' 124 RECL @& B 1;; :HYﬂu
[ 129+ g PR
126 RCL @4 R Y
1oL Tia g 177 RCL @s
el © 172¢LEBEL @7 .
129 RCL &S i 173 Pop :
139 068 180 <> B3
{3 151 +
o= 152 RSIHN
=t 182 <> @83
124 .2 2t B
. 13ZS P-R 125 R-F
: 1258 .58 : o
i ( 1=7 - _ Seml diameter 1;;", {fg?
< 128 STO @@ ;50 So8 \
b L 132 sTo 81
L7 ey e : 1989 RCL @3
141 RCL B85 T
jac der 192 “HC= -
= _ 93 HEf ©
144 RCL @95 ié; FEQ Si
RaSRtEs 125 RTH
123 8531, 5 196 "HS= =
e L 197 PROMPT
120 S : 198 HEQ @9
isa - ; 199«LBL 11
B . zee ENTERT

Note: Referto "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for specific information on keystrokes. Function index begins cn page 262.
Refer to Appendix E in 67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for exact keystrokes.




067 D97 {Qaic

STEP/ )

LINE KEY ENTRY
221 EMTERT
262 EHTERT
2R3 3
2a4 +
263 12
S
ZG7 ATAN
zoe -

ZE9 TAN
Z1im g
211 SORT
212 -
213 62
=14 -
Z15 FS7? a4
Z1d RTH
g 217 +
'@ zi1s rcL =3
219 -
22@ CHS
221 £@
22z %
222 FS7C a3
224 RTH
Z2S RCL @8
zze 36
227 %
SREE= R S
229 3
2ze -
231 FS7C @t
232 CHS
SEE o+
224 STO @a
ZZ5+LEBL 12
_ 236 FIX 1
Q) z2z7 apv
- 228 -AZ= -
2Z9 ARCL 81
24@ AYIEM
z41 STOP
242 CLA
Z4Z FS7C 94
244 RTH
245 RCL @0
Z46 ¥>A7P
z47 “AMEY -
248 ®<@?
24 9 'Ll TO L1
Zs2 ABS

KEY CODE
(67/97 enly)

COMMENTS

PROGRAM LISTING

i

Change sign if U

Viewing routine

T

=Y

Note:

STEP/ KEY CODE
LINE KEY ENTRY {67/87 only)
251 ARCL ¥

252 AYIEWN
Z5Z SF 11
254 STOP
255 GTO I
2Sa«LEL 4G9
257 ARCL =
2532 AYIEW
253 PSE
@ HE

z&1 CLA
ZE2 NIy
ZE3+LEL @9
Z64 ARCL X
ZES AV IEWM
Z66 PSE
ZET7 HRE

2ER CLE
269 RTH
Z7E«LEL B
271 “MOGH-
272 5F @Gz
Z7E3+LEL T
274 FC? @z
275 C“PLAMET™
276 HER G
277 MER a5
272 €70 @S
279 INT
22 STO Ga
=21 ALY
Z22 “GHBTGHA
=222 &F G4
R4 HMEQ @2
28S ML >V
286 STO @z
287 -

Z2s SIH
=29 ASIN
Zom STO as
291 "DECTIEC
Z92 ¥EG gz
293 MLMY
Z94 STO a4
295 -

296 STO a7
297 “HS= =
298 PROMFT
299 KEQ 82
IaE K> o5

Page 14 o

COMMENTS

Viewing routins

Viewing routine

MOON routine

PLANET routine

Both essent-
ially same,

Store Dec

Refer o "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for specific information on keystrokes. Function index begins on page 252.
Refer to Appendix E in 67 or 97 "OWNER'S HANDBOOK AND PRCGRAMMING GUIDE" for exact keystrokes.

¥
g

I ——

PO
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Oe7 097 Daic |

STEP/ KEY CODE STEP/ EY CODE :
LINE KEY ENTRY  (67/57 only) COMMENTS LINE KEY ENTRY (57,97 oniy) COMMENTS
Foi+«LBL 14 ZS51 ASIH
02 RCL 25 ZS2 sSTO a3
; ZaE RCL a8 253 RCL Ga
i Fod — 54 —
j IBS 5SS RCL a3
: Zas RCL @2 IS8 Ccos
ZEF o+ : ZS7Y FLC7 gz
393 STO az =52 GTO 1aG If planet, skip
3IE9 RCOL a7 59 "S.nh.= - steps
I1e RCL &4 266 PROMPT :
Z11 RCL &8 FA1 KEGQ G2 If moon, enter
12 - ZEZ2+LBL 1@ S.D.
213 * Compute propor- FEE FC?C @2 .
214 RCL @4 tional GHA FInd 1 E-5 Minimal number to
315 + =85 STO 6o remove zexro for
2148 STO B84 266 ABS test :
217 ECL &85 27 THH ‘
Q'Els XE® 11 IE2 3.6T
TFE1e o+ IES ® {
IZ2rm STO Gs 70 OASIH
IZ21 RCL @3 =71 0*
=zz 1 T -
Z2E PR =73 RCL a6 |
Zz4 STO &5 74 - -
225 RCL @z ITS A0
ZZ6 RCL @1 276 ek
ZEV - ' EF7 STO Go
328 RCL G4 =78 CF a4
Iz9 Cas EZF9 GTO 4=
ZZa P-mE Zsa«+LBL C
23 ST+ 12 =3 < AZ
55% EE* . ggé Fiﬁ ot | STAR routine
232 ST0 83 22 "STAR HO
e S -7
ZES RT 384 PROMPT
=326 RCL @4 225 HEG@ “LST
() 337 SIH "
~ ZEe ST+ B3 Z8s STO &7
TEO o SET B>y
E4@ - 388 STO 85
241 R-P IS99 KEQ Ao
342 RIH =o; HNEQ &3
4= 13S0 291 ST—- &g
Z44 + Z92 1s89.1
Z46 RTH . Z94 RCL @2 1969.1 -
Z47 STO a1 95 Z265.25
34& RCL @45 296 s '
Z49 RCL a3 ZTa7? ST+ @5
ZSG + 298 Zea
' =99 ST*x Af
4688 25324
Note: Referto"HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for specific information on keystrokes. Functionindex begins on page 262.
Refer

to Appendix E in 67 or 87 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for exact keystrokes.




0051i¢c PROGRAM LISTING

_ Page 16 of
O67 Q97 *J41C '
STEP/ KEY CODE ' -
LINE | KEY ENTRY  (67/97 only) COMMENTS SJEE/ KEY ENTRY (:(3%\;7? c?t?l?) COMMENTS
411 ST+ &@ Add fractional 451 ST+ Gz
432 28502 year _ : 452 RIDH
4G22 ST G@ G453 -
SEd 19 454 ST-—- 404
485 RCL @35 : 4SS RCL Ao
d85 * . G596 LASTH
4837 RCL &7 45 e
dEa8 - ' 53 .8
SY== < 459
$i8 FP—-R daE ST+ @Gz
411 STOQ @4 401l B
412 REIH 462 RIL as
G132 ST a2 453 ¥EQ @s
4i4 ECL @7 4ad SF a3
415 2 465 ST+ g2
416 RCL a5 46 Z28Q
(_ 417 =% 487 5T @4
(~ 413 P-R 4582 ST~ A2
413 ST+ @2 469 RCL As
328 KEDH _ _ 478 5T+ @z
G421 ECL s 471 RECL &7
422 THH 472 ST+ a4
4232 ST @4 473 MEQ B85
424 = 474 15.464167
425 93 G475 *
4Z6 RCL &y Mean anomaly 475 RCL Go
427+LBL 26 477+
425 ZFZol| 478 RECL @a4d 5
a4za - 479+
43/ OIMT 4889 RCL @1 |
431 - 4E81 -
4322 54 482 RCL BZ !
G432TE - 4232 COs
434 RCL B85 484 P-R Decode proper |
S35 sk 4853 RCL @3 " motion corz'n,
_(' 436 FC70o @3 486 KI>Y @
S 437 RTH 157V P-R 5
438 - : 488 ¥<> @3 ;
43S ST+ @4 - 459 RCL 82 |
449 RCL 26 490 SIH ‘
441 RCL &7 491 HEQ 97
447 + 49z STO 64
4432 2 493 GTO 12
444 P-R 494+ BL E
445 RCL 84 495 “GREAT C - GREAT CIRCIE
445 1 IRCLE" ROUTINE
447 P-R 496 XEQ @0
442 RL>Y 497 SF G4
449 Rt 493 SF a5
4565 499 XED o1 |
SBe STO B2

Note: Referto "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for specific information on keystrokes. Function index begins on page 262.
Refer to Appendix E in 67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for exact keystrokes. i




STEP/
LINE

0051 1(

097 ¥Braic

Sal =4y
S0z STO 449
S63 O

Sad4 ST as
9Ses STO a7

Saa th 14
Say STO @i
Se2 HEQ 12
SS9 RCL as
516G RCL a3
S11 0+

S1Z2 ASIHN
513 @@

S14a4 Haoy
D15 -

Sile 5@

517 =*

S1ie oIi= -
S19 ARCL ¥
528 BV IEW
Sz2i SF 11
S22 =SToP
S22 OGTO I
Szd«LBL 1
S25 REUR
526 GTO I
Sz27+LEBL F
Sz SF 11
o229 CLREG
SZa C"DED RELD

S31 HER B0

SZEE2 VAR OE+

5323 PROMPT
=34 STO 249
SIS+LEL 15

SEs “CCTDRIST

5Z7Y PROMPT
S32 H=@a7
SZ3 GTO 15
548 ¥H4EY
541 RCL @@
S4z +

S43 KL>Y
544 FP-—-FE
545 ST+ @4
S48 HLPY
o447 CHS
S42 ST+ 02
=43 CL¥E

: Relerto "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for specificinformation on ke
Refar to Appendix E in 67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for exact

KEY CODE
KEY ENTRY  (§7/97 oniy)

PROGRAM LISTING

Page 17 o

COMMENTS

Secant Lm

STEP/ KEY CODE
COMMENTS LINE  KEY ENTRY  (67/97 only)
oxlelBEL 1A
552 RCL GZ=
Use sub routines SSE RIL G4a
from celestial oS4 &8
sights for solving S55 -
great circle SoDE ST+ 43
557 =2
=oae -
559 +
SEE COs
Z5l1 178
. SEZ ST Gl
Less zenith s oo
A i, B
=
oA L S6d4 HMS
oEeEST “LET=
SEs ARCL =
SET O AVIEL
SEeZ2 STOFR
=569 RCL @2
SVEe 55
571 -~
S57F2 ST+ =1
RF5UB for cards for - 3 RCL g1
"LST" or other S/d. Hms
routines SYS RIH
SVe ®4xY
Yl WROWON \ g
DEAD PLCI{EL‘III\G =77 Bt
ROUTINE ST2 “LOHO=
579 ARCL =
528 AYIELL
=51 STOPR
522 GTO I
SEZ EHD
Loop for entering
legs
Test to get out a0
of loop
Q0

Hold lat & long
in X and Y

ystrokes, Function index begins on page 252.
knysirokes




00511i(C

PROGRAM LISTING

Os7 Q97 O4icC
STEP/ KEY CODE STEP/ EY CODE
LINE KEY ENTRY (67/97 only) COMMENTS LINE KEY ENTRY (67/‘97 only)
N Fe«LEL St
Glel LST SUB-ROUTINE 35 —711.214
@2 GTO IMD LST I ?49 ;QLTQIP"
BEI= Bl |t STAR LIST —?il. —-14k17V .31
| 8 Z=.9i24 r:;.-j FTH
TE? “HLFHERHA List of stars 4Z+LBL 53
P SHA | 44 45.1589
- Eﬁg'ugdj DEC ? 45 “TEMEE-"
g;éig, 12 NAME ; 46 499857
e A e | 47 RTH
89 45.9683F - aEel BL S5
16 “CAPELLA he —de Toce
11 2981.4@868 Sao SRaMALHR
. TZarEL 1s S1 1é.@1SE
( € Laelnt 1B i Sz RTH
14 Zad.Fas 1 S3 END
15 “SIRIUS I 1
16 1339.654 |
17 RTH
1s+LEl. =27 Bist 5L "LST
19 61.2154 -
2@ CLDUEBEHE" B2 GTo IHD
21 194.S5429 w
22 RETH G« B &@n
ZZ+_BL 23 G4 S9.1214
o4 ~ii 8% "FOLARMIS
z5 “SPICK" "
ZE 1591188 G5 3I&29.37as
27 RTH By RTH
ZoelBL ZE7 B3«LEL 83
29 3519.343 . g3 —57.335%
P 18 “ACHERHA
U 283 "ARCTURU =
S 11 Z2S.85%6
Ti 26E56.438 12 ng_Wa
= 13+ o
I RTH 14 49,7S22
IZ+LEL 4% = ~“MIRFAK-
=4 =To.TSIES 18 2o, 4750
=E eyEog- 17 RETH
5 Ei ar7To 12*EEL i@
7 RTH 1% 1g.4
28 -ALDEEOR
AN
- 21 291.4650
5 ] 2
> 22 RTH
Note:

Page 18 o
COMMENTS
LsT II

ﬁefer 10 "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE " for specific information on keystrokes. Function index begins onpage 252.
Refer to Appendix E in 67 or 97 "OWNER'S HANDSOOK AND PROGRAMMING GUIDE” for exact keystrokes.
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00511C  PROGRAM LISTING
O67 D97 Haic |

SJEEW ey e KEY CODE STEP/ :
NTRY  (67/97 only) COMMENTS LINE  KEY ENTRY Ks%?o@rﬁi com
— ' MMENTS

<

ZI+LEL 11 ' -
| 54 -5 2=t B1+LEL "LET !
Z5 "RIGEL™ T { LST IIT
ZE P21 .TFIESE HE GTD IHD i
27 RTH LIST (F STARS -
Z2+LEL 13 BI+LBL Zf
ca & ZEa1 CONTINUED B4 LZ.11%4
4 "EELLATRE 83 "REGULUZS
T . !
Z1 ZF9.1333 - bE ZEE.3Fl4z
Z2 FPTH : 87 FETH
ZELEL 15 | GS¢LEL 28
4 F.4B28 9% 14.7453 |
IS "BETELGE . 1m "DEHEEROL |
Jsz. | . .
26 =T1.ezer _ 11 1263.138 [
- 37 RETH B |
O zzeLel 17 12 RTH 1
I9 -52.5F8F 1Z+LBL €
4@ “CRMOPUS 14 —52. |
. 1S “ACR |
41 2ad4. 1854 SNl |
12 RTH 17 BTH |
4Z+LBL 28 le+lBl = |
44 180S.38S 19° -c@.2 |
e =B “HRDAR-" :
45 “PROCYOH =1 143.353%58 1
. 22 RTH 2
46 132S.5s8 Z3+LEL 2= |
5 24 —1508.78 |
47 RTH = |
4E+LBL 21 = e SRR ‘
49 z2.18235 )
S5 ROl p 1=2485@. =
S1 1224.134 25
& 27 RTH
® - =1u 2E+LEL 43 |
=3 EHT =9 FT4.zoz2 :
ZE CKOCHAE ™
_ 31 137.32@5s8
40 22 RTH
ZZI+LEL 42
T4 -EE.3E4T
35 “AHTARES
[ FE 11301242
I7 RTH
32 .EMND.
50

Note: ,ri;efe; to"H P-41Q OW-N ER'S HANDBOOK AND PROGRAMMING GUIDE" for specificinformation on keystrokes. Function index begins on page 262
Refer 1o Appendix E in 67 or 97 "OWNER'S HANDEOOK AND PROGRAMMING GUIDE" for exact keystrokes. e i -

NN g gt ATy ARV T ey e 11 4y o e g,




REGI STERS STATUS
0053

Page 2 of

FLAGS, ASSIGNMENTS

i {;
DATA REGISTERS STATUS
00 | Multivle uses 50 size 008 TOT. REG, 188 *  yser moDE
:’ _{ ENG FIX SCi ON OFF
' 1 pEG . RAD GRAD
i * with LST T entered.
1" N
= FLAGS
05 . 55 INIT :
T # S/C SET INDICATES ' CLEAR INDICATES
07 n 0 c Sun routine
O c Sun U.L,
02 c Moon routine Planet routine
10 ' 60 93 c Star routine
Ol c GC routine
05 o} GC routine
20 c ' No digit grouning
12 S Double-gize print
118 65
(‘ K_
20 70
25 75
30 80
ASSIGNMENTS
FUNCTION KEY FUNCTION KEY
40 80
45 95




£

KEYBOARD

SYSTEM

CONruURAﬂON_

CARD

KEYBOARD
CARD LABELING

NSNS T Lt L

- N/ N2
AN AN " "' il' _' 1 ,_

ki
|
NN P/
g

e TIET e P B R A A "-\‘_';.’v,
l E;x%"%é’f*-_ QA gy PO

N A V I G A

e 53 =S

) &

- mem men g
qi reader pPrinterk:

P A C KACG E
User Mode

IO0N
Lable "NAV"

i . TA n

Page 21 of 21




"AIE A TR 37 4, A
V) = F ") Fl. _3‘- '\J' . ‘:"J ‘,"‘ :;, (l
— o USERS' GUIDE - Attachment
STAR NAME & NUMBE R - Navigation Package
tar Lists
Subroutine ILST I Subroutine 13T II Subroutine LST IIT
Alpheratsz 1 Achernar 5 Acrw 30
Altair 51 Aldebaran 10 Antares L2
Arcturus 37 Bellatrix 13 Denstola 28
Capella 12 - | Betelgeuss 16 Hadar 35
R Deneb =~ - ‘53 T.. Canopus 17 Xocha 40
Dubhe 27 7 Mirfak 9 Regulus 26
(& Fomalhaut 56 Polaris 00 Rigil K, 38
Sirius 18 Pollux 21
Spica 33 Procyon 20
Vega ho Rigel 11
T ' ' - _Numerical ' | Alvhebetical
0 Folaris _  Achernar 5
1 Alpheratsz ' Acrux 30
5 Achernar Aldebaran 10
9 iirfak Alpheratz 1
~10 Aldebaran Altalr 1
11 Rigel Antares Lz
12 Capella Arciurus 37
. 13 Bellatrix Bellatrix 13
A 16 etelgeuse Betelgeuse 16
17 Canopus Canopus 17 .
18 Sirius e : Gapella 12
20  Procyon . Daneb 53
21 Pollux Denebola 28
26 Regulus Dubhe 27
27  Dubthe Fomalhaut 56
28  Denebola Hadar 35
30  Acrux Kochab 4
33 Spica El§3a$ 9
35 Hadar Folaris 0
37 Arcturus : Pollux 21
38 Rigil Kent. Procyon - 20
40  Kochab Regulus 26
42  Antares - R%g?l ) 1
49  Vega ' Rigil Kent. 33
51 Altair - Sirius 18
53 Deneb S 22
Vaga Lg

56 Fomalhaut
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