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INTRODUCTION 

In an effert to' previde centinued value to' it's customers, Hewlett-Packard is intreducing a unique service fer 
the HP fully pregrammable calculater user. This service is designed to' save you time and pregramming effert. 
As users are aware, Programmable Calculaters are capable ef delivering tremendeus preblem selving petential in 
terms ef pewer and flexibility, but the real genie in the bettie is pregram selutiens. HP's intreductien ef the first 
handheld pregrammable calculater in 1974 immediately led to' a request fer pregram solutions - hence the begin­
ning ef the HP-65 Users' Library. In erder to' save HP calculator customers time, users wrete their ewn pregrams 
and sent them to' the Library fer the benefit of other pregram users. In a short peried ef time ever 5,000 pregrams 
were accepted and made available. This everwhelming respense indicated the value ef the pregram library and a 
Users' Library was then established fer the HP-67/97 users. 

To extend the value ef the Users' Library, Hewlett-Packard is introducing a unique service-a service designed 
to' save yeu time and meney. The Users' Library has cellected the best programs in the mest pepular categeries frem 
the HP-67/97 and HP-65 Libraries. These programs have been packaged intO' a series ef lew-cest beeks, resulting 
in substantial savings fer our valued HP-67/97 users. 

We feel this new software service will extend the capabilities ef eur pregrammable calculators and previde a 
great benefit to' eur HP-67/97 users. 

A WORD ABOUT PROGRAM USAGE 

Each program centained herein is repreduced en the standard ferms used by the Users' Library. Magnetic 
cards are not included. The Pregram Descriptien I page gives a basic description ef the pregram. The Pregram 
Descriptien II page prevides a sample preblem and the keystrokes used to solve it. The User Instructiens page 
centains a description of the keystrekes used to' selve problems in general and the optiens which are available to' 
the user. The Program Listing I and Pregram Listing II pages list the program steps necessary to' eperate the calcu­
lator. The cemments, listed next to' the steps, describe the reasen fer a step or greup ef steps. Other pertinent 
informatien abeut data register centents, uses ef labels and flags and the initial calculater status mede is alsO' feund 
en these pages. Following the directiens in your HP-67 er HP-97 Owners' Handbook and Programming Guide, 
"Leading a Program" (page 134, HP-67; page 119, HP-97), key in the pregram frem the Pregram Listing I and 
Pregram Listing II pages. A number at the tep ef the Pregram Listing indicates on which calculator the program 
was written (HP-67 or HP-97). If the calculater indicated differs frem the calculator you will be using, consult 
Appendix E of yeur Owner's Handbook for the corresponding keycedes and keystrokes converting HP-67 to' HP-97 
keycodes and vice versa. NO' program cenversien is necessary. The HP-67 and HP-97 are totally compatible, but 
seme differences de occur in the keycedes used to' represent some ef the functiens. 

A program leaded intO' the HP-67 er HP-97 is net permanent-ence the calculator is turned off, the pregram 
will not be retained. You can, hewever, permanently save any program by recerding it en a blank magnetic card, 
several of which were provided in the Standard Pac that was shipped with yeur calculater. Censult yeur Owner's 
Handbook for full instructiens. A few points to remember: 

The Set Status section indicates the status of flags, angular mode, and display setting. After keying in yeur 
program, review the status sectien and set the cenditions as indicated befere using or permanently re­
cerding the program. 

REMEMBER! To save the pregram permanently, clip the corners of the magnetic card ence you have 
recorded the pregram. This simple step will pretect the magnetic card and keep the program frem being 
inadvertently erased. 

As a part of HP's continuing effort to' previde value to' our custemers, we hepe you will enjoy our newest concept. 
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Program Title 

Contributor's Name 

Address 

Program Deserip'ion I 
Great Circle Plotting 

Hewlett-Packard Company, HP-67/97 Users l Library 

1000 N. E. Circle Boulevard 

City Corvall i s State OR Zip Code 97330 

Program Description, Equations, Variables Gi ven the 1 atitude and longitude of two poi nts on 
the globe and an intermediate longitude, this program calculates the latitude 
corresponding to the intersection of the great circle route and the intermediate 
longitude. 

LNG, (INTERMEDIATE LONGITUDE) 

LAT, (INTERMEDIATE LATITUDE) 

LATs ,~ LAT 0 (LATITUDE 
(SOURCE LATITUDE) ~ DESTINATION) 
LNGs i'--.. LNG o (LONGITUDE 
(SOURCE LONGITUDE L ~ DESTINATION) 

----~----;---~----~ 

-1 LATr. = tan 

GREAT CIRCLE ROUTE 

(A - B) 
sin(LNGO - LNGS} 

A = (tan(LATO) cos(LNGS)-tan(LATS) cos(LNGO)) sin(LNG r) 

Operating Limits and Warnings No 1 eg may pass exactly half way around~the eartn" and 
lines of longitude may not be plotted. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description 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 CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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II 
Sketch(es) 

i 
t -

+---1 

Sample Problem(s) f1i~lhtJ!:9m~:t._~~le'la_J9 __ BeY'll1uc!a~_\'Jbat is th~ J~_ti1:lJg~_~ ____ _ 
~~~JI'Yi~~_:t 19n9i tude? 

St. Helena 
---------------~--------

Bermuda 

LAT 
15° 55' S 
32° 19' N 

5° 44' W 
64° 51' W 

----------------- -------------- ------------- --- -

---------------- --- ---

Solution(s) 

K~~trQ1e~: 

15.55 EH.s1 [A] 5.44[ll_~2---,19 [A] 
____ ---=-64.51 [B] 35.17 [~1 

Reference(s)____ _ ___________ _ 

See Displayed: 

11.17 

This program is a direct translation of a program from the HP-65 
Aviation Pac. 



STEP 

1 
2 

3 

4 

5 

LAT LNG 

INSTRUCTIONS 

Enter program 
Input source latitude* 

and longitude 
Input destination latitude 

and lonqitude 

LNG I 

-+l.AT I 

Input an intermediate longitude and calculate 
the corresponding latitude 
For new intermediate point gO to step 4. for 
new case go to step 2. 

*Southern latitudes and eastern longitudes are 
expressed as negative values. 

**DDD.MMSS means degrees decimal Doint 
minutes and seconds. 120.0713 is .~20 degrees 
7 minutes and 13 seconds. 

INPUT 
DATA/UNITS 

DD .MMSS*~ 
DDD.MMSS 

DD.MMSS 
DDD MMSS 

DDD.MMSS 

3 

KEYS 
OUTPUT 

DATA/UNITS 

CJ [ .:=1 
u:=l CJ degrees 
I~I I dearees 
I A I [ I dearees 
[ B I [ I J:legr~ 
[ II I 
r C [ [ I LAT (degre es) 
I ... II I 
[ I r I 
I I [ .. I 
[ I [ -I 
[ I r- I 
1 __ 1 [. I 
I I r J 

I It I 
I I [ I 
I II 1 
I II I 
l I r I 
I- I I - I 
I I [ I 
I Il I 
[ I I I 
I I [ I 
I . .J I I 
I~] [ ·1 
I ~_·l [ I 
[ ·1 [ I 
I I I _I 

I II I 
I 11 I 
[ Il I 
I II ..... 1 
I I [ I 
I I I I 
[ I [ I 
I ) I I 
I I [ I 
I I I ] 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

/001 I 
BBl *LBLH 21 11 
eB2 H/'I8~ 16 ~t, 

BB3 peL1 36 @1 060 
B84 ST02 ::~ B2 ~' .... ' 
B85 \!~'./ -41 ",~i 

B86 STC1 7~ &1 ~: .... ' 

ee? PIN 24 
!JB8 *LBLB .:. '! 1·:, .... .... 
BB9 H1'15~ 16 36 
8113 PCL] 36 u3 
B11 8T04 35 B4 
B12 X:''r' -41 
813 5T03 35 B3 070 
£114 PTN 24 
B15 tLBLC 21 13 
B16 H1'15~ 16 36 
B17 .i' STO? 35 137 
018 PCL4 36 B4 
B19 RCLi 36 81 
B2B (;8BE 2J 15 
B21 RCL? 36 B? 
822 RCd 36 f13 
823 RCL2 36 B2 080 
B24 (;SBE -:. '7 15 '-,.! 

825 - -45 
826 RCL4 36 B4 
82? RCL? 36 B7 
B28 RCLl 36 81 
829 (;SBE .... ~ 

L,j 15 
838 - -45 
831 RCLJ 36 @3 
832 PCL? 36 8? 
833 RCL2 36 B2 090 
834 GSBE 23 15 
B35 + -55 
836 RCL3 36 83 
83? RCL4 36 84 
838 - -45 
839 SIN 41 
B4@ -24 FLAGS SET STATUS 841 TRN-I 16 43 0 
1342 ST08 7C BE' FLAGS TRIG DISP .... '>-, 

843 ~H!'IS 16 35 1 ON OFF 
100 0 D I2!l DEG .l8l FIX \l!I B44 RiN 24 2 1 D ~ GRAD D SCI D 

845 *LBLE 21 15 2 D ~ RAD D EN~ D 
846 TfiN 43 3 

3 D 12!1 
n __ 

B4? .'x::r -41 
1348 CDS 4-' ----L LABELS 
B49 ):: -35 A LAT B LNG e +LAT LNG 0 E 
85E1 iI· .. • .. -41 .. +- ) 

851 SIN 41 a b c d e 

852 }~. -35 0 1 2 3 4 
853 RTN 24 
I 1 

5 6 7 8 9 

I J 
REGISTERS 

0 1 LATD 2 LATS 3 LNGO 4 LNGS 5 6 7 8 9 

SO S1 S2 S3 S4 S5 S6 S7 S8 S9 

A IB Ie 0 E I I 



Program Title 

Contributor's Name 

Address 

Program I)es~rip'ion I 
Rhumb Line Navigation 

Hewlett-Packard Company, HP-67/97 Users' Library 

1000 N. E. Circle Boulevard 

City Corvall; s State OR Zip Code 

5 

97330 

Program Description, Equations, Variables Thi s program accepts the coordi nates of two poi nts on 
the globe and calculates the rhumb line heading (HOG) and distance (OIST) between 

them. The program inputs are latitude and longitude of the source (LATS' LNGS) and 

latitude and longitude of the destination (LATO' LNG O) in degrees, minutes, and 
seconds. The program outputs are heading in degrees and distance in nautical miles. 

Since the rhumb line is the constant heading path between points on the globe, it 

forms the basis of short distance navigation. In low and mid latitudes the 
rhumb line is sufficient for virtually all course and distance calculations which 
private pilots encounter. However, as distance increases or at high latitudes, the 

rhumb line ceases to be an efficient flight path since it is not the shortest distancE 
between points. 

The shortest distance between points is the great circle. However, in order to fly 

great circles, an infinite number of heading changes are necessary. Since it is 
impractical to calculate an infinite number of headings at an infinite number of 

points, several rhumb lines may be used to approximate a great circle. The more 
rhumblines that are used the closer to the great circle distance the sum of the 

rhumb-lin~ disti'lnc:es will be. W:ei'lt Circle Plotting. may be used to calculate 
.J~ntermedi ate headi ng chanqe poi nts whi ch can be 1 inked by rhumb 1 i nes. 
vperating Limits and Warnings 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description 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 CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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Program Deseription I 
Program Title Rhumb Line Navigation 

Contributor's Name Hewlett-Packard Company, HP-67/97 Users' Li~rary 

1000 N. E. Circle Boulevard Address 

City Corvall i s OR 

Program Description, Equations, Variables 

LATo 
LNG o 

~
INTERMEDIATE POINTS 

CALCULATED BY 
:'t C\RCLE GREAT CIRCLE 

u~~~ t _ PLOTTING 

"'--RHUMBLINES---

LATs 
LNG s 

OIST = 60 (LAT - LAT )/cos (HOG 
-- -------------------------'-0----- --s---------

__ or ...!..Ji cos ___ 'c __ -'--__ = __ 0 __________ _ 

________ OI_S_T_=_60 (LNGO - LNGS) cos (_LA_T_) __ 

Operating Limits and WarningS_~~~_r:.s_~_~_houl d ..1!..a.~_~_~hrough ei tl1_er: the so!-!tl1 __ or north 

pole. Errors in di_~ta.!l~e calculationsf!1~.YJ>e __ ~_n~.9~f!!:er_ed a~1he cos (HOG) 

appr()~t:.hes zero. ____ ______ _ _________ _ 

---------------- - - ------------ - - ------------- ------------ ---------- ----

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description 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 CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 



! Sketch(es)'- I - i 
----,--- I I . 

· i I I · 
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i ; 1 i I 

----- ----------------. --~--- --t--------+----- - ---;-------t-t --~--~--'--____i--+-__j 
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-..-.+-- --- ~---+ 
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i I I I 
! ~ ~-~~--r~~· .~~_.~ .. _~~r-----___ --r--l __ ~ j_~:" ~l±J1 i 

i ' I I 

__ ~ _A ____ •• __ l_~_~,____ _ 1 ~ ~ 1 _~_ l_ 

. - + 

Sample Problem(s) Fi nd the 1 eg 1 engths and headi ng~-.for a fl i ght from St. Helena to 
B~rmusl~_usiIlJLj:~~ _intermediate pointcalcula.~e<:l in Great Cjrcle Plotting, 
as an inter~ediate point of heading change. 

St. Helena 15° 55 1 S 
Intermediate Point 11° 171 N 
-----~- -----------~----~-----------------

Bermuda 

Solution 
DIST 

_~_~ _____ ~ _____ llG ] 2396. 39_n .m_,--__ _ 

Solution(s) 

LEG 2 _ 

Ke.y~tr.ok~s : 
15.55 [CHSl [~] 

35·JLl~I[C] 

_JQ1 ___ _ 

2065. 29._11.JIl-,- __ _ 

5.44 LB] 11.17 [A] 

_________________ ~~.J~LA] 64 ~51_ JBJ. [~J___________ 
_~ ____________ l~l _____________________ _ 

Reference (s)_ 

LNG 

5° 441 W 
-- --------------------~--

64° 51 1 W 

HOG 

_312.92 Degrees 
307 . 67[)e_g.r~_~ _____ _ 

2396.39 
312.92 
2065.29 

-- ------- -~--~------

307.67 

This program is a direct translation of a program from the HP-65 
Aviation Pac. 

7 
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LAT LNG -+0 1ST -+HOG 

INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
STEP DATA/UNITS DATA/UNITS 

1 Enter program L_J 1 __ 1 
f---

IA=-ll=1 2 Input source latitude* OO.MMSS** deqrees 
and source longitude OOO.MMSS [-~[ I deqrees 

3 Input destination latitude DO.MMSS LJC] [ I deqrees 
and destination longitude OOD.MMSS I B I [ I dearees 

4 Calculate distance [ C I [ I DIST(n .m. ) 
and/or heading [ 0 II I HOG(deg) 

5 If next leg starts at end of last le~~o to I I [ I 
step 3 I II I 

6 For an entirely new case go to step 2 I II I 
I I [ I 
I II -] 

I __ I [ I 
*Southern latitudes and eastern longitudes I 11 j 

are expressed as negative values. I II 1 
**OOO.MMSS means deqrees, decimal point, I II I 

minutes and seconds. 120.0713 is 120 I II I 
degrees, 7 minutes and 13 seconds. I II - -_-] 

[ I [ ---I 
[ I [ J 
I I l I 
I 1 [ I 
I II I 
I II I 
[ [ [ I 
I II I 
I I [ 

-

I 
I I [ J 
[ I [ _I 
I II I 
I 1 [ I 
I I [ I 
I II - I 
I I [ I 
[ II I 
I [ I I 
I II I 
I I [ I 
I II I 
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97 I).·ogram IJs.in~ I 9 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

i3B1 =fi...BL':; 21 11 857 RTN 24 
e82 HI'IS" i6 36 858 *LBLe 21 13 
88.:; ~'CL1 36 81 859 GSBD .-,,,,,!" 

14 L':' 

eB4 STU 3'5 62 868 RCt? 36 87 
8e5 ' . .'-t ~.; -41 ,"\+- ! 861 RCLl 36 81 
886 STeil ~r 

,;;~, 81 862 COS .i .-, 
't.:: 

B87 2 82 863 ):. _7~ .... ', .. } 

Be8 -24 864 RCLl 36 81 
80S 4 l14 865 RCL2 36 82 
8lB r:: 85 ~. e66 -45 
1111 + r::r:: 

- ... 1 ... 1 867 RCL8 36 88 
012 THN .;Z 868 COS 42 
013 LN .. 5':' 869 8 86 
814 F.:CL5 36 85 878 :~;n? 16-32 
815 STDE -;~ 66 .... ~. 871 bSBc ~-; 16 ,-

.:.. ... ' J,j 

816 ' .. '-t' . .' -41 {}+- I 8"" X=~'<;' 16-33 iL 

1117 ST05 35 85 873 R1 16-31 
818 RCLl 36 Bl 874 6 86 
81Q 

£_. RTN 24 87 <:; r ~ 8 8t1 
82B ,:LBLE .... ," 

'::l 12 8- r 
(0 .:"( -r 

-j. ... ' 

021 HI'lS" 1 .-
.. t> 36 8"" i i liBS 16 -1 .;. 

8""" ~L F.:CL3 36 B7 .... 878 PTN 24 
R~7 ST04 7C: 1:14 -.:.. ... ' .... ~. B79 .LBU 21 16 13 
824 v-+~.' -41 {\+- i 88e RJ· -31 
825 STD3 7~ 8::-W'.,.' 881 -24 
026 RTt~ 24 882 PTN 24 
8"" ~:LBLD 21 4.i 
Li J'f 883 *LBLci 21 16 14 

B28 F..·CL4 36 04 884 7 83 ~. 

8?Q RCLJ 36 83 885 6 86 
838 -45 886 tI 88 
831 CT'07 35 87 ,-'1\"'1 887 PTN 'J 

<-

B32 2 82 
833 - -24 
B34 SIN 41 090 

fJ35 SIN-I 16 41 
836 9 89 
837 e 813 
838 .-, J'i - -.:::'t 

839 Pi 16-24 
848 ~r:: .. -.j,-, 

B41 RCL5 36 85 
842 RCL6 36 86 
843 -45 
844 .-tF' 34 100 

845 R~ -31 
846 STUS 35 BE: 
847 RCL? 36 87 
848 SIN 41 
849 SIN-i 16 41 
85B e 8!3 

FLAGS SET STATUS 
0 

FLAGS TRIG DISP 

851 '~.I\ ..... i) 16-34 ; . ..- i : 

852 GSBci "'7 16 14 .:..",,' 

853 ReL8 36 8S 
854 liBS 16 31 

ON OFF 
0 0 I)(j DEG ro FIX IZl 

2 1 0 ~ GRAD 0 SCI 0 
110 2 0 IXl RAD 0 EN~ 0 3 

3 0 IXl n __ 

855 -45 
856 HBS 16 31 

REGISTERS 
o 1 

LATD 
2 

LATS 
3 LNGD 

4 LNGS 
5 USED 6 USED 7 LNGS- LNGD 

8 HOG 9 

so S1 S2 S3 S4 S5 S6 S7 S8 S9 

A le 0 E 
II 
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Program Deseripfion I 
Program Title Great Circle Navigation 

Contributor's Name Hewlett.,.Packard 
Address 1000 N.E. Circle Blvd. 
City Carvall is 

Program Description, Eq 

Operating Limits and VI 

State Oregon Zip Code 97330 

This program computes the great circle distance between two points 
and compu(.~s the initial heading from the first point. Coordinates 
are input in degrees, minutes and seconds north or south of the 
equator and east. or west of the prime meridian. Outputs are 
distances in nautical miles and headings in degrees and decimal 

fractions of a degree. 
N 

O\STANCE 

SOURCE 
LATs 
LNGs 

The great circle distance in nautical miles between two points is 

given by 

Where 

DIST = 60 COS-I [sin LATs sin LAT n + cos LATs 

cos LAT 0 cos(LNGo-LNGs >] 

LATs and LATD are the source and destination latitudes and 
LNGs and LNGo are the source and destination longitudes. 

Correspondingly, the initial heading from the source to destination is 

_ -1 ISin LAT D - sin LAT s cos (DIST 160~ 
HOG - cos l sin (DIST/60) cos LATs J 

NOTE: lfsin (LNGs - LNG o ) < 0 then HOG = 360 - HOG 

limits and Warnings 

Truncation and round off errors occur when the source and 
destination are very close together (i mile or less). Input data is in 
degrees, minutes and seconds, not degrees, minu.tes and tenths of 
minutes. North latitudes and west longitudes are positive numbers, 
south latitudes and east longitudes are negative numbers. 

00 not ilse coordinates located at diametrically opposite sides of the 
earth. 00 not use latitudes at +90

0 
or _90

0 
(Le., North and Sou th 

Poles). 

This program may give flashing zeros when trying to compute 
headings along lines of longitude. _-=--==~=====,--------========~:J 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description 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 CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 

I 



Sketch(es) 

Sample Problem(s) 

Find the great circle distance from St. Helena to Bermuda. 

St. Helena 

Bermuda 64° 51' W 

Solution(s) 

4458.19 n.m. (note that this is only slightly shorter than the sum of the- rhu~b 

lines in Rhumb Line Navigation). 

Keystrokes 
[f] [A] 15.55 [CHS] [A] 5.44 [B] 32.19 [A] 64.51 [B] [C] 

[0] 

Reference (s) 

See Display 

4458.19 

311.12 

This program is a direct translation of a program from the HP-65 
Aviation Pac. 

11 
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STEP 

l. 

--

2. 

'{ 

4. 

c:; 

6. 

7. 

* 

~-

** 

lTs('r I lIS' I-lit·' ie'IIS 

GREAT CIRCLE NAVIGATION 
INT 
LAT LNG 

INSTRUCTIONS 

Enter grogram 

Initialize 

Tnn It c:n Y'r", l"tit rl",* 

and source longitude 

Input destination latitude 
and destination lognitude 

r"ll"' 1"+,,, 1"" r!;",+",.,,...,., v ::> ~ __ 

and initial heading 

If next leg starts at last 
point qO to step 4. 

To restart for an entirely 
...i.o s te..n 2 

-;- OIST -;- HOG 

INPUT 
DATA/UNITS 

nn MM,,** 

DOO.MMSS 

DD.MMSS 

DOD.MMSS 

leg end 

new leg go 

Positive numbers indicate north 1 at i t ud~ 
and west longitudes. Negative numbers 
indicate south latitudes and east lonq 
i.t 1Ir1"c::.. 

ODO.MMSS means degrees, decimal point, 
mjn II t pc:: an d.s. e con d s. 120 01]3 js 120 
degrees, 7 minutes and 13 seconds. 

KEYS 
OUTPUT 

DATA/UNITS 

[_- 1[_1 

I --J l -
- . I 

I.LII A I 
l. ~ I [ [ 

I A II I LAT,(deg) 
I B II I ~<' (deCl) 
I II I 

oJ 

I A II I LATn(deg) 
I II I 

~ 

B LNG ..... (deq) 
I II I 

u 

I C II I o 1ST (n. m. ) 
I 0 II I IH[)G (dpa) 

I II I 
I II I 
I i I I 
I II I 
I II I 
I II I 
[ II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I I [ I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I I [ I 
I II I 
I II I 



911'rogram I.Js'in~ I 13 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

1381 JtLBL,. ':'1 1 .- 11 

r 

857 "7 83 
I 

.... .. I:> ~ . 
8B2 CF2 16 .-, 'j 82 B58 6 86 .c,;:. 

1383 CLRG 16-53 859 i7f fW t:. 

B84 DE/; 16-21 868 (;SBC .:'., 13 i...\oo' 

885 [I .,.. 
-L,i; -51 , 1361 R4 -31 

8B6 PTN 24 I 862 ENTt -21 
B87 *LBLH 21 11 863 COS 42 
1388 Hf'fS~ 16 

, 
3£ 864 RCL8 36 8B 

1389 PCL] 36 B1 865 x -35 
BIB STD2 35 B2 866 RCL7 36 87 
1111 X::i' -41 B67 \...~.;:.: 

....... I -41 
B12 STDl 35 81 868 - -45 
813 RTN 24 869 ~-+'-' ( ~ I -41 
B14 *LBLB 21 12 87t SIN 41 
815 H1'1S~ 16 36 871 - -24 
816 RCU 36 83 €I""" (L R[L6 36 86 
817 ST04 ~C" 84 en -24 ..5 ... ' -
1318 Xty -41 (374 CDS-I 16 42 
B19 STD3 35 83 B?5 F"'" 16 ':I~ B2 L:' ........ ' 
f12B RTN 24 876 - -45 
8"1 .... *LBL[ 21 13 8"""" i i RTN 24 
822 RCL4 36 84 
B23 RCL3 36 !13 
82 - -45 080 

825 ENTt -21 
B"~ .::b SIN 41 
f127 8 fii1 
828 x.>y,::· 16-34 
1329 SF2 16 21 02 
B3B + -55 
B31 CLX -51 
832 + -55 
133J COS 42 
834 R"I .:. 36 82 090 

~.~i... 

1335 [as 42 
1336 STa6 35 B6 
837 .... -35 
B38 RCLl 36 Bl 
839 COS 42 
M@ .\' -35 
841 R[Ll 36 81 
842 SIN 41 
843 STD7 35 87 
844 RCL2 36 B2 100 

1345 SIN 41 
846 5TOB 35 BB 
847 ).: ~C" 

-,5 .... ' 

f148 + c"c 
-..) .... ' 

FLAGS SET STATUS 1349 [OS-! 16 42 
0 858 EfIT-t· -21 ~ FLAGS TRIG DISP 

1351 ENTt -21 r-- 1 ON O~ ~ ~ 852 6 136 0 0 v DEG FIX 
2 1 0 

~ 
GRAD 0 SCI 0 853 8 B8 ~ 

2 0 V RAD 0 ENG 0 
854 X" -35 ~3 

3 0 n 2--

855 RTN 24 
856 JtLBLD 21 14 

REGISTERS 
0 1 LIP' 2 L!+ -r 3 

L/V~) 
4 L/VG.. 5 6 7 8 9 

V S S L1~E.U {As£u (,(s,tZ 0 

50 S1 52 S3 54 55 S6 S7 58 S9 

A IB Ie D 
IE II 
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Program Deseription I 
Program Title Position Given Heading, Speed, and Time 

Contributor's Name Hew 1 e t t - Pac k a r d 

Address 1000 N.E. Circle Blvd. 

City Corvallis State Oregon 

Program Descriptior 

Given the starting position (LAT s. LNGs ), the heading,. the speed 
and the time of travel, the destination position (LATo • LNG!) is 

calculated by a rhumbline. 

LAT D = (Tim" SP'~~' co, HDG) + LATs 

180 r 
LNG!) = LNGs - -- L(tan HDG) x (In tan(45 + liz LAT!) 

7T 

-In tan (45 + liz LATs»] 

If HDG = 90° or 270° then 

DIST 
LNG!) = + L;-";G s 60 cos LAT 

HDG = Heading 

Speed = Speed in knots 

Time = Time in hours 

DIST = Speed x Time 

Operating Limits and Warnings 

-.-----------

Limits and Warnings 

TIle path of flight may not cross a pole. 

Zip Code 97330 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description 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 CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 



Sketch(es) 

Sample Problem(s) 

Solution(s) 

Reference (s) 

Sample Problem 

Starting at 30° N, 140° W, f1ying at 500 knots with a heading of 237 

degrees what is the position after two hours? 

Solution 

20° 55' N, 155° 30' W 

Keystrokes 

301314013237 []500 B2 m 
m 

See Displayed 

155.30 

20.55 

This program is a direct translation of a program from the HP-65 
Aviation Pac. 

15 
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STEP 

1 

2. 

1--"" 

3. 

4 

5. 

* 

** 

~" 

LATS 
LNG. 

Position Given Heading, Speed and Time 
Time 

HOG SPEED -+l!.NGo-+LATo 

INPUT INSTRUCTIONS DATA/UNITS 

Enter program 

Input latitude of startinq point then OO.MMSS 
lonaituop of c;ti'lrtina noint* lDn~ 

Input both of the followinq·true headinq~ HOG(deq) 
c::nppn ~JLnn± 

InDut time at sDeed and headina and 
r::>lr ,1::>+0 Tin::>l nnni+ ,rio ::>nrl H .MMSS.** 
1 at itude (both in "degrees ~ mi nu tes ~ seconds} 

For new time go to step 4, for new heading 

or speed go to step 3, for new starting 
noc::itinn an tn c::tpn ? 

Southern latitudes and eastern longitudes are 
pXDre" c;po itS neoi'l ti vp val ue.s. 

H.MMSS means hours. decimal Doint minutes. 
c::prnnnc:: ? n11i1i ic:: ? hnllrc:: minl/tpc:: rind .,., 
seconds. 

-

-

KEYS OUTPUT 
DATA/UNITS 

[_ ][ __ 1 
I --J l -=J 
1_1L----1 I I LATS 

~- II I LNG, 

II I 
I B II I HDG 

) I c II I Speed 
I II I 
I II I 
I 0 I I I LNGO 
I 0 II I LATO 

I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 



971)rc'~ram I.Js.in~ I 17 
STEP KEY ENTRY KEY CODE COMMENTS -- STEP KEY ENTRY KEY CODE COMMENTS 

881 *LBLR 21 11 857 + -55 
! 

882 H"'S~ 16 36 858 • 81 J 

883 RCL4 36 84 859 ~R 44 I 

884 STD2 ~r 

.j,j 82 06e ~P 34 
805 \-....... 

,"",..,T -41 861 PJ -31 
886 ST04 35 B4 862 SID3 35 IE 
B87 RTN 24 863 ~HI'1S 16 35 
808 *LBLB 21 12 064 RTN 24 
0a9 ST05 ~r 85 865 tLBLD .;, ; 14 ,j..J ... ~ 

818 UN 24 866 RCLl 36 81 
811 .LBLe .-. i 

, 

13 ':::J 867 ~H/'IS 16 ~r j~l 

812 STa6 7.:: 86 868 PTN 24 ~." 

013 RTN 24 869 *LBLE .-. i 15 ':::J 

814 tLBLft .:: ; 14 078 2 82 ... , 
815 HI'tS~ 16 36 871 -24 
016 RCL6 36 86 8"''' A 84 (t:,. Of 

017 .x -35 073 c: 85 ~, 

818 ST07 35 07 074 + -55 
819 RCL5 36 85 B?5 TRN 43 
828 COS 4'-' .::: B76 LN 32 
021 .":\' -35 877 RTN 24 
B22 6 86 --
823 e 08 
824 -24 080 

025 RCL2 36 132 
026 + -55 
8?7 -, SIN 4i 
028 SIN-' 16 41 
8?Q STa1 35 01 
838 GSBE 23 15 
031 RCL2 36 82 
032 GSBE 23 15 
833 X-'·J'-, ,-i :. 16-33 
834 Gro1 22 81 090 

835 - -45 
836 ReL,] 36 85 
837 TAN 43 
838 ;{ ~r 

-";".1 

039 Pi 16-24 
84B - -24 
841 ; fil 
042 B 88 
043 0 80 
844 :={ ~r 

-j .. ..1 
100 

845 GT02 22 82 
846 *LBLl 21 81 
847 RCL7 36 07 
848 RCL2 36 02 
849 COS 42 FLAGS SET STATUS 

0 
858 - -24 FLAGS TRIG DISP 
851 6 86 1 ON OFF 

852 0 lifi 0 0 III DEG ~ FIX ~ 
2 1 0 ~ GRAD 0 SCI 0 853 -24 

110 2 0 ~ RAD 0 ~~ 054 *LBL2 21 82 3 
0 g' 3 

055 CHS -22 
856 RCL4 36 84 --

REGISTERS 
0 lLAT 2 

LATS 
3 LNGD 

4 
LNG

S 
5 HDG 6 SPEED 

7 8 9 
D DrST 

50 51 52 53 54 55 56 57 58 59 

A IB Ie 0 IE r 
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Program Deseription I 
Program TiUeLine of Sight Dis.:t~nce 

Contributor's Name Hewl ett-P~dard 

Address 1000 N.E. Circle Blvd. 

City Corvall is State .. Oreg on 

Program Descriptiol This program calculates either the aircraft altitude or the line-of­
sight distance from an aircraft to a transmitting station. The inputs 
are the transmitter height (MSL), terrain height (MSL), and either 
the line-of-sight distance (n.m.) or the aircraft altitude in feet above 
MSL. 

If 

where 

Rp = R + ALT 
Rg = R + TER 
RI = R+ XTMR 

R = earth's radius = 3440 n.m. 
ALT = aircraft altitude 
TER = terrain altitude 
XMTR = transmitter altitude 

Operating Limits and Warnings 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description 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 CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 

I 



Program D~serip.ion I 
Program Title 

Contributor's Name 

Address 

City State Zip Code 

Program Description, Equations, Variables 

Since Rg is perpendicular to the line-of-sight 

and 

Operating Limits and Warnings Terrain input must not exceed either transmitter height or 
aircraft altitude. Any attempts to do so will result in an "error" display. This 

program does not account for refraction of radio waves. 

The terrain input yields a worst case answer. If the terrain is close to either 

the station or the aircraft, the program will calculate a shorter distance or 

higher altitude than is actually necessary. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description 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 CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING. USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 

19 
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Sketch(es) 

Sample Problem(s) 

An omnidirectional antenna is 2000 feet high. The surrounding terrain is 1000 

feet high. How high must you be to receive the transmission from a distance of 
100 n.m? 

Solution(s) 

AlT = 4887.18 feet 

Keystrokes 
[f] [A] 1000 [A] 2000 [B] 100 [0] [f] [C] 

See Display 
4887.18 

Reference (s) 

This program is a direct translation of a program from the HP-65 
Aviation Pac. 



STEP 

l. 

2. 

3 

4. 

5. 

~1 
INT 

~ TER XMTR 

INSTRUCTIONS 

Enter oroaram 

Initialize 

Inout the followina: 

-+ ALT 
ALT 

hl'>;nht nf tl'>rr~;n hl'>+ .. ,aan ",; .. ,.. .. ",4'+ :>n-l 
v • 

transmltter 
and transmitter heiaht 
:>n-l o;+h" .. :>; ...... 1:>n" :>1+;+ ,-lo .-
or 1 ine of sight distance 

Calculate either aircraft altitude 
or 1 ine of siaht distance 

To change inputs go to step 3 and change 

-+ OIST 
OIST 

INPUT 
DATA/UNITS 

TER(feet) 
XMTR(fl'>l'>t' 

III Tf4'n,,+' 

OIST( n.~) 

dpc:irpd vallJPC: Fnr a npw c-ac:p an tn c:tPD ? 

21 

KEYS 
OUTPUT 

DATA/UNITS 

CJCJ 
c:=J c:=J 
LlJ l~_-A I lnn 

c=JL J 
[---] L ---1 
-- -- -

r--] [~-] 
[ AJ [-- __ J TER 
l-=iJ L_-=J XMTR 
C-C le-] Rn 2 (feef) 
l==tLJ [_~~ OISTlfeet' 
c=lL~ 
L-n o:J ALT (feet) 
[·.·--·f~ Ln..J OISTCn m ' 
[-=-_~ [~~l 
[--~J [~J 

[=-.J ["'=--:-J 
l~..J L_J 
L~ [~~.=J c=] [--~ 
[:-] [- --.=J 
[ ___ J C] 
l_--] C-.J 
[--] [.=J 
[- .• =:J c=J 
L-=]C~ 
r=J~J 
[-=::J L_=.1 
[---] C-J 
----- ~ 

C.Jc=J 
c:=:J c=J 
[----1 [-] 
------- ----. 

[_~C~ 
L __ l C·.=J 
L=--~ CJ 
[:::=] c=J 
CJc=J 
C~ [=:J 
L_J c=J 
r----] CJ 



22 97 I)rc'~ram IJs.in~ I 
STEP KEY ENTRY KEY CODE' COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

BBI *LBLo. 21 1 .-
• t· 11 857 RCL4 36 B4 

082 CLRG 16-53 B58 RCL8 36 B8 
B83 6 B6 B59 - -45 
884 B BB B6B [" ,x. 54 
BB5 ,.- @7 861 RCD 36 B3 
BB6 6 06 862 f.·CL8 36 B8 
BB7 ST06 ~r 

.J~I B6 e63 - -45 
8BB ., 83 B64 JT 54 ~. 

@89 4 84 B65 + -55 
B18 4 84 B66 PCLf 36 86 
Bl1 €I 8B 867 - -24 
812 ."\ -35 B68 RTN 24 
B13 STU? 35 B? 
814 1 81 070 

• 
815 RTN 24 
816 t.LBL':; 21 11 
B17 STU1 35 81 
818 RCL? 36 87 
B19 + -55 
B28 .~::'2 53 
821 ST08 35 B8 
822 ReL1 36 81 
82J PTN 24 
824 *LBLB 21 12 080 

825 ST02 35 fr:' <-

826 RCL? 36 87 
B':'7 <-I + -55 
828 ~! .,:. 53 ,") ... 
8?Q 
~-. ST04 35 84 

B3B w··; .:. 
\.-L.&" 36 82 

B31 RTN 24 
B32 *LBLC 21 13 
B33 PCL? 36 87 
B34 + -55 090 

B35 I~ .:. 53 
B36 STG3 35 83 
B37 RTN 24 
B38 *LBLc 21 16 13 
839 RCL4 36 84 
B4B RCL8 36 88 
841 - -45 
@42 .n\ 54 
@43 RCL5 36 85 
844 -45 100 -
@45 RCLB 36 88 
846 IX 54 
847 ~p 34 
B48 RCL7 36 87 

FLAGS SET STATUS @49 - -45 
0 

B58 RTN 24 FLAGS TRIG OISP 

£151 *LBLD 21 14 1 ON Ott ~ c/ 0 6 ~ DEG FIX 
852 RCL6 36 86 2 1 GRAD 0 SCI 0 
853 .\" -35 2 0 RAD 0 ENG 0 110 

~ n~ 854 ST05 35 85 3 
3 0 

B55 RTN 24 
B56 .LBLd ':'1 

<-- 16 14 REGISTERS 
0 1 2 3 

(ALT+R) 2 4 5 6 7 IS 
(TER+R) 2 Cl TER XTMR (XMTR+R) DIST(ft) 6076 =20901440. 

SO S1 S2 83 S4 S5 S6 S7 "ISS S9 

A 

1
8 Ie 0 IE I I 



Program I)~serip'ion I 
Program Title Position and/or Navigation by Two VOR's 

Contributor's Name Hewlett-Packard 

Address 1000 N.E. Circle Blvd. 

City Corva 11 is State Oregon Zip Code 97330 

Program Description, Equations, Variables This program finds the distance from one of two 

VOR's to an aircraft and may be used to navigate between any two points, provided 

signals can be received from two VOR stations. 

where 

N 
VOR, 

I DISTI2 sin(R2 - HDG I 2) 
DIST = -----::=----:::--c--­

sin(R2 - RI) 

RI = Radial from VORl 
R2 = Radial from VOR2 
HDG I2 = Heading between VORs 
DIST 12 = Distance between VORs 

I-_______ D_IS_T_=_D_I_· s_ta_n....:.c_e~from VORl to aircraft 

Operating Limits and Warnings 

VOR 2 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK. in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description 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 CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING. USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 

23 
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Program Deseripfion I 
Program Title Navigation by Two VORs 

Contributor's Name 

Address 

City 

Program Description, Equations, Variables 

Operating Limits and Warnings 

State Zip Code 

This program may be used to navigate between any two points 
provided signals can be received from two VOR stations. 

N 

DESTINATION 

where 

- .. 
DIST = Dl + DISTID 

DIST 1 2 = Distance between VORs 
HDG 12 = Heading between VORs 
Rl = Radial from VORl 
R2 = Radial from VOR2 
Dl = Distance from VORl to aircraft 
Dl = Aircraft position vector with respect to VORl 
~ 

DIST 10 = Destination position vector with respect to VORl -DIST = Required flight vector to destination 

The VORs must not be in a straight line from the aircraft. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description 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 CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 



Skelch(es) 

Sample Problem(s) 

Solulion(s) 

Reference (5) 

25 

----~ 

-------1-- --- --~----r_----J 

/, Sample Problem 

RI = 170 degrees 
R2 = 240 degrees 

DIST 12 = 27 n.m. 
HDG 12 = 125 degrees 

What is the distance from VORl? 

). Sample Problem 

RI = 170 degrees 
R2 = 250 degrees 
DIST I2 = 13 n.m. 

HDG 12 = 145 degrees 
HDG ID = 255 degrees 
DIST 10 = 20 n.m. 

Find the heading and distance to the destination. 

I. Solution 

DIST = 26 n.111. 

::.l. Solution 

HDG = 289 
DIST = 23 n.m. 

This program is a direct translation of a program from the HP-65 
Aviation Pac. 
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Sketch(es) 

Sample Problem(s) 

Solution(s) Keystrokes 

1. [f] [AJ 170 [AJ 240 [AJ 27 [8] 125 [e] [f] [e] 

2. [f] [A] 170 [A] 250 [A] 13 [8] 145 [e] 255 [0] 
20 [0] [E] 

[E] 

Reference (s) 

See Displayed 

26 

289 

23 
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~DIST 
DIST12 HDG 12 

STEP INSTRUCTIONS INPUT KEYS OUTPUT 
DATA/UNITS DATA/UNITS 

l. Enter program r=l[~ .• ~ 
--

I _ IC=I 
2. Initialize I---t--J I A I 

l_" =:J I I 
3 InDut all of the followina: [ I [ J 

PY'Pc:pnt nnc:itinn Y'",rli",l fY'nm [ II I 
VOR, Kl(DEG) [ A [ [ I R, 

Prf'Sf'nt Dosition ri'ldii'll from VOR R?(DEG) I A I r I R? 
ni C'+",nro h~+"'~"n linD, 

c.. 
rn<:;r l? I B II I nT<:;r ? 

HeadinQ of VOR" from VOR, HD~,')(DEG I C II I HD41'J 
'- '-

I I [ 1 
~ 

4. Calculate distance from VOR, or continue I f II C I DIST 

i nDU ts [_II I 
I-Ip""Hnn fY'nm \/OQ tn npc:tin",tinn HOG.. (OFG I D II I HDG. 
Distan~e from VOR, to destination DISt~ n I D I [ I DIsr~~ 

I II I 
5. Calculate magnetic heading I E I [ 1 HD~ 

[ II I 
fi. r",lrllli'ltf' nic:t",nrp tn rlpc:t.ination [ E II J DIST 

I I r I 
I II I 

Fnr npw rrlC::p rptlJrn tn c:tpnc: 1 'l.nd 4 and I I [ I 
change appropriate inputs. I I [ I 

I II I 
[ II I 
I II I 
[ I [ I 
[ I [ I 
[ ) I I 
I II I 
I [ [ I 
[ I [ I 
I I r I 
I II I 
I II I 
[ [ I I 
I II I 
I II ) 

I II I 



28 
STEP l<EY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS --

~,.; 857 STD7 35 B7 Bel ,:LBL(, '::,L 16 11 
8132 Dspe -63 i10 858 Xty -41 
B03 CLX -51 859 STOB 35 88 
BB4 RTN 24 86B 9 89 
885 *LBLk ':'1 ~ ~ 861 8 88 ~~ •• 
BB6 STOl 35 61 fr" b~ PCL5 36 85 
8e? RTN .... 863 - -45 ~'t 

888 *LBLH .-. i 11 864 PCL6 36 B6 ~l 

889 ST02 35 82 865 of~: 44 
818 RTN 24 866 ST+7 35-55 87 
811 Jj:LBLB .:. i ... -, 8~~ \:' .. .' -41 .:... l'::: b( 11~1 

812 STU] 35 03 868 ST+8 35-55 138 
8E RTN ,.,. 869 ReL8 36 BS LAt 

014 *LKC '"l' i:.,i. 
<~ 

l,j B7B RCL? 36 81 
B15 ST04 -;r 

...... J 84 871 ofp 34 
816 RTN 24 ir"~' ie. Xt'r' -41 
817 ,LBLe 21 16 i7 8?3 9 89 • f . ~, 
818 RCL2 36 132 874 e 136 
B19 RCL4 36 84 B75 x:)"· -41 
828 - -45 876 - -45 
821 SIN 41 8"""" ,.,. 0 8B 
8--'''' LL peL] 36 153 B?8 Xt'j -41 
823 )'( -35 B7Q XD''! 16-35 
8"" RCL2 36 132 888 bSBe ""., 16 15 ':::'1 ~",' 

825 RCU 36 B1 881 S1O? 35 B1 
IP--_Lb - -45 882 RJ. -31 
B-n ':"1 SIN 41 883 RJ. -31 
828 -24 B84 S108 ~r BO ",i ... , .. ' 
829 ABE: 16 31 885 RCL? 36 B7 
838 RTN 24 886 RTN 24 
B31 *LBLD 21 14 88? *LBLE 21 15 
B32 ST05 ""r 

~ ... J 85 888 RCLS 36 88 
B3J RTN 24 889 RTN 24 
834 *LBLD 21 14 898 *LBLe ':-1 16 15 .:... 
835 5106 35 86 891 3 83 
836 RTN 24 8Q" _L f- 86 
837 *LBLE 21 15 893 8 BB 
838 ReLJ 36 83 B94 + -55 
839 RCLi 36 81 895 RTN 24 
848 RCL2 36 82 
fNl - -45 
8 V

' &f':: SIN 41 
843 -24 
844 RCL2 36 82 100 

845 PCL4 36 84 
846 - -45 
847 SIN 41 
848 ...... -35 --
849 ABS 16 31 FLAGS SET STATUS 

858 ~, B2 0 
FLAGS TRIG DISP .::: 

851 ( 87 1 ON O~ 0/ ~ 852 8 86 0 0 DEG FIX 

853 RCL! 36 111 2 1 0 ~ GRAD 0 SCI 0 

854 -45 110 2 0 r RAD 0 ENG 0 - 3 0_ 3 0 n_ 
855 ;':;;).' -41 
85£ ofR 44 

REGISTERS 
0 1 

RI 
2 

R2 
3 DIST

I2 
4 HDG

I2 
5 HDG

ID 
6 DIST

ID 
7 USED 8 USED 9 

SO S1 S2 S3 S4 S5 S6 S7 S8 S9 

A IB r 0 
IE II 



Program Title Position by One Vor 

Contributor's Name Hewlett-Packard 
Address 1000 N.E. Circle Blvd. 
City Corva 11 i s 

Program Description, Equations, Variables 

Operating Limits and Warnings 

State Oregon Zip Code 97330 

This program computes the distance from a VOR station to an 
aircraft. The distance is found in a manner similar to the classical 
situation where one flies at right angles to the VOR radial and 
computes the time to the VOR from the time between bearings and 
the degrees of bearing change. This program offers a more complete 
solution in that it is unnecessary to fly at right angles to the VOR 
station and it includes the effect of winds. 

1~VOR N 

~ 

~
~~~~ 

~~ 
/.. V 

R1 t1 

R2~ 

The distance from the VOR station to the airplane is given by 

where 

S= (GSxt>t)sin(C-RI) (I) 
sin(RI - R2) 

GS = ground speed of aircraft 
t>t = time between readings = t2 - tl 
C = magnetic course of aircraft 
RI = first radial to the VOR 
R2 = second radial to the VOR 
t 1 = time of the first VOR radial intercept. 
t2 = time of the second VOR radial intercept. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description 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 CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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Program Deseripfion I 
Program Title Pos i t i on by One VOR 

Contributor's Name Hewlett-Packard 

Address 1000 N.E. Circle Blvd. 

City Corva 11 is State Oregon 

Program Description, Equations, Variables 

Ground speed and course :lfe found from the polar representatilJII: 

GS 60 L C=TAS LHOG-WLO-V (2) 

where V = magnetic variation 

T AS = true airspeed 

HOG = aircraft heading 
W = wind velocity 

0= wind direction (true) 
L should be read as "at angle". 

Although the ground speed vector is th~ true airspeed vector pills 
the wind vector, equation (2) is correct because the wind directiun 
o indicates the direction the wind is coming from, not the direction 
it is blowing toward. 

Operating Limits and Warnings 

limits and Warnings 

Overall accuracy is limited by VOR receiver resolution. The 
difference in VOR readings should be at least 5° and preferably 10° 
to obtain accurate results. Times must be input to the nearest 

second. 

Zip Code 973330 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description 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 CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 



Sketch(es) 

Sample Problem(s) 

Solution(s) 

An airp13lle is !lyillg at a heading of 35°. Its true airspeed is 150 

knots. The reported wind, are 240
0 

at 19 knots. \1:Jgnetic v;Hi.Jtion 

is 15° west. At 3:22: 10 the 0\1:\1 indicJfes J heading of :'30" to the 

station. At 3:34:30 the VOR rcads 240
0 

to the station. WhJt is the 

distance to the statioll at the time of the second reading·) 

31.72 nautical miles 

Keys trokes See Display 
[f] [A] 240.19 [A] 15 [CHS] [A] 35 [B] 150 [B] 
3.2210 [C] 330 [0] 3.3430 [C] 240 [0] [E] 31. 72 

Reference (s) 

This program is a direct translation of a program from the HP-65 
Aviation Pac. 
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~1 
INT 
Wind V HDG TAS -+DIST 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

l. Enter proqram LlI_--_1 
1---=-1 C=I 

2. Initialize l_f __ 11 A I n nn 
L~]I I 

~ nnt;nnill' Tnnllt w;nn vllrtnr thlln DDD KK I A I [ I DDD KK 
m:>" ... ,,+;,. ''''''; "+;,, ... (~r: 1.1' \/ fnt>n) I A II I V 

';' ~ 
., "oJ 

I II I 
I II I 

4. Input all of the following: [ [ I [ 

Aircraft hllildina HDG(Deq) I B II I HOG 
Than TV'/la ;,';V'c-noorl TAS(n m ) [ B I [ [ TA~ 

Intersection time of first radial 1;. (H. MMSS) r C 1 r I t, 
first radial heading to the VOR R,(Oea) [ _D_J r I R, 

I II I 
5. Input intersection time of second VOR radial t') (H. MMSS) [ C I [ I 1:2 

~nri second radial heading to the VOR R'-frilln) I D J r I R. 
t: I I [ I t: 

6 Calculate distance to VO~ I E II I DIST(n.m. 
[ 11 I 

7. For a second fix using the same station go I II I 
to c;tllD ~ For il npw r:ac;e ao to step 3. I Il_ .. 1 

I [ I I 
I II 1 
I I [ I 
I II I 

* H.MMSS means hours. decimal point, minutes, I II I 
c:ornnrlc: ? n~1=i1=i ; c; ? hnllrc; ~ mi nut.e.s. _and 55 [ II I 
seconds. I Il I 

[ II I 
I I r . I 
I Il I 
I II I 
I [ [ I 
[ II [ 

[ I [ I 
I I [ I 
I II I 
I II I 
I I [ I 



97 I'I-e,gram IJs.in~ I 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

Bel *LB1.." .-, - 16 11 857 H",S+ 16-55 .::,;, 

I3B2 CL,\ -51 858 H"'S-t 16 36 
1383 STD1 -:<1:' 

~z,-i 131 859 ENTt -21 
884 ST02 ~r 

~., • ..i K 868 CLX -51 
1385 DEb 16-21 861 X>i-'? 16-34 
Bf!6 RTN 24 862 (;SBe "7 

~,-' 16 is 
8B7 *LBLH ;;:: 1 ' , 863 + -55 II 

B88 5TD2 35 132 864 x -35 
889 PTN 24 865 Xt'r' -41 
BIB tLBLH .:. -: 11 866 ReL? 36 137 ... , 
Bll C-T'I-' <{ 

..... j\..'j, 35 B1 867 -45 
1312 RTN 24 868 SIN 41 
@13 *LBLB 21 12 869 x -35 
@14 ST04 35 134 fJ78 RCL? 36 87 
815 RTN 24 871 RCLS 36 88 
B16 tLBLB 21 12 8n , ~ -45 
817 ST03 -:--r 

';',,-' 133 8{,:, SIN 41 
818 RTN 24 874 - -24 
1319 *LBLC .:' 'I 13 875 RTN 24 .:.., 

828 PCL6 36 136 876 tLBLe 21 16 15 
821 STD5 35 135 B?? CL;"l: -51 
e?? V~l~" -41 1378 2 82 ,OJ+- i 

823 STO£ ~r 

,j.J 86 879 4 84 
1324 EN -"1.<1 888 RTN 24 '::''1" 

825 HBLD 21 14 
826 RCLf; 36 88 
&"7 '.:...1 SEC 35 87 
828 X~}.' -41 
8?Q SlOB ~r 

,j",' 138 
838 PTN 24 
831 *LBLE 21 15 
832 RCL2 36 B2 
833 INT 16 34 
834 ReL! 36 B1 090 

835 -45 
B36 RCL2 36 82 
837 H:C 16 44 
838 EE,\' -23 
839 .-, 82 .: 

848 ~r 
".-, -':',,-' 

&41 CHE: -22 
@42 -"T<' 44 
B43 PCL4 36 84 
844 PCL] 36 133 100 

845 -tR 44 
1146 '.!~".' -41 ,"\-r i 

847 R·,. 16-31 
1348 + -55 
1149 R4 -31 FLAGS SET STATUS 

1358 + -55 0 
FLAGS TRIG DISP 

@51 p-t. 16-31 ON O~ r¥ 852 x:~<\..' -41 0 D DEG lY FIX ... +-I [j/ 853 ~p 34 2 1 D GRAD D SCI D 

854 PCL6 36 86 110 
3 2 D ~v RAD D EN~D 

3 D 
n __ 

855 PCL5 36 85 
856 [HE; .-,.-, -c...;. 

REGISTERS 
0 1 

V(DEG) 2DDD.KK 3 4 5 
TAS HDG J1 

6 
T2 

7 
Rl 

8 
R2 

9 

SO S1 S2 S3 S4 S5 S6 S7 S8 S9 

A IB lC 0 
IE II 
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Program Ileserip'ion I 
Program Title D M E Speed Correction 

Contributor's Name Hewlett-Packard 

Address 1000 N.E. Circle Blvd. 

City Corva 11 is 

Program Description, Equ 

Operating Limits and Warr .. nnc: 

State Oregon Zip Code 

The program calculate~ground speed from the DME speed indicator 
when the airplane course is not directly to or from a DME station. 

The DME speed indicator reads the component of velocity that is on 
a line between the plane and the DME station. The component VI is 

given by: 

V I = GS x I cos (D - d 
where 

GS = The aircraft speed 
D = Direction to (or from) the D:--IE station 

C = Aircraft ground course 

solving for GS 

VI 
GS=---­

I cos (D - C) I 

The program will also correct for aircraft altitude 

where 

GS' = Aircraft ground speed correded for heading and elevation 

tJl = Difference between aircraft and D:--IE altitude. 

DIST = Distance to DME 

Limits and Warnings 

The accuracy of the D1\IE and the limits of measuring D and C cause 
errors when angles to DME radials approach 90 degrees. To obtain 
accurate values, you should only use data obtained when crossing 

DME radials at an angle less than 60
0

. 

The program uses ground course as an input, IlOt aircraft heading. 

Aircraft headings must be corrected by the wind correction angle to 

obtain ground course. 

97330 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description 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 CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 



Sketch(es) 

Sample Problem(s) 

An airplane flying a course of 265 0 intercepts the 2200 TO radial of a DME station. 

The indicated DME speed is 123 knots. What is the ground speed. 

If you are 10,000 feet above the DME station and 7 n.m. away what is your ground 
speed? 

Solution(s) 

GS = 174 knots 
GS'= 179 knots 

Keystrokes 
[f] [A] 265 [A] 220 [8] 123 [C] 
7 [0] 10000 [E] 

Reference (s) 

See Display 
174 
179 

This program is a direct translation of a program from the HP-65 Aviation Pac. 
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STEP 

1. 

2 

3. 

4. 

5. 

6. 

* 

~1 INT 
8 
~ Course Radial 

INSTRUCTIONS 

Enter program 

Initirlli7P 

Input course (degrees) 
rlnrl radial (rlP{1V'PPs) 

OME SPO 
-+ GS 

Input OMEsDeed and calculaie_ around soppn 

Optional:* Input distance to OME 
InDut altitude above J)ME and Lal rill rlfp r,c:; 

For new case with same course and radial 00 to 
steD 4 110 to sif'D 3 ~~ rrlC:p 

Step 5 corrects for elevation effects and is 
not nf'Cf'ssarv unlf'ss thf' airrraft ic vpV'v hinh 

- .. 
nl" \/01'" rlnco +n +ho nMI=" e+,,+;n 

'J 

OIST 

INPUT 
DATA/UNITS 

course 
Y'::orH::o , 

IV,(knMs) 

OIST (n. m. ) 
/I heft) 

f', h 
-+GS 

KEYS 

I. JL_I 
C:_ll~=J 
r~IA I 
L_ I [~~~J 
IA Il 

-----

I 
I B II I 
I I I I 
Ie II I 
I II I 
[0 II I 
IE i I I 
I II I 
[ 

- II I 
[ II I 
I [ [ I 
[ I [ J 

I I [ I 
I I [ I 
I [ I I 
[ I [ I 
[ I [ I 
[ I [ I 
[ II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I I [ I 
I I [ I 
I I i I 
I II I 
[ II I 
I II I 
I II I 
I I [ I 
I II I 

OUTPUT 
DATA/UNITS 

rn.V'co 
radial 

GS(knots) 

OIST 
_GS(knots) 

--
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

'-- - . 
881 ,LELc, .j., 16 11 ~, 

BB2 DSPB -63 813 
B83 CL.\ -51 

060 
884 RTN 24 
885 *LBLfi 2i 11 
886 STOl ~r 

,:\~, 81 
887 RTN 24 
888 *LBLB 21 12 
BB9 ST02 35 82 
818 RTN 24 
811 .LELe 21 1'" ,a.':' 

812 I<CL2 36 82 
813 RCLl 36 81 

070 
814 - -45 
B15 COS 42 
B16 .-• .Ii - -~'t 

817 fiBS 16 31 
a18 ST03 ~r 

,:\.) B3 
819 RTN 24 
828 tLBLD 21 14 
821 STU4 ~r 

j,,-, 84 
8r ,r, 
~~ RTN 24 

823 *LBLE 21 15 
080 

824 ENH -21 
825 6 B6 
B26 e BEl 
8"7 <..., ? 87 
828 6 86 
829 - -24 
838 XZ 53 
B31 RCL4 36 84 
832 Xi 53 
833 + -55 

090 
B34 ,f:~: 54 
B35 RCL4 36 84 
836 - -24 
837 I<CLJ 36 a3 
a38 .x: ~r 

-,:\~' 

1339 RTN 24 

100 

FLAGS SET STATUS 

050 0 
FLAGS TRIG DISP 

1 ON O~ ~ 0/ 0 0 
~ 

DEG FIX 
2 1 0 GRAD 0 SCI 0 

110 2 0 ~ RAD 0 ENG.. 0 
3 n~ 3 0 

REGISTERS 
0 1 2 TO 3 4 5 6 7 8 9 

COURSE RADIAL C;S DIST 
SO S1 S2 S3 S4 S5 S6 S7 S8 S9 

A IB Ie 0 E II 
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Program Deseription I 
Program Title Average Wind Vector 

Contributor's Name Hewlett-Packard 

Address 1000 N.E. Circle Blvd. 

City Corvallis State Oregon Zip Code 97330 

Program Description, Equations, Variables 

Operating Limits and Warnings 

Limits and Warnings 

~~n planning a flight it m~y be helpful to reduce several reported 
Will vectors along the flight path to one average wind B wei . 
each wind vect?r along the flight path according to ili/dist!~~~ 
;cts, an appro~lmate average wind vector can be found. For a flight 
rom A to 0 WIth forecast winds as shown: 

A 

WINDBC 

D 

-------- ---------

The greater the aircraft velocity as compared to that of the . d th 
close th . Win, e r e approximation is to the actual case_ 

The velocity of input winds must be less than 100. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description 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 CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 



Sketch(es) 

Sample Problem(s) 

Solution(s) 

Reference (5) 

Sample Problem 

Suppose a pilot wants to fly from A to D given the folluwing wind 
pattern along his night path. What is the approximate average wind? 

160
0 

135
0 

\ 

10 KNOTS \ 40 KNOTS 

2200 

15 KNOTS 

Solution 

A5~ 

20 ~tJI 
C 

Wind Av; = 162.15 ur a 15 knot wind at 162 degrees 

Keystrokes 

[f][A] 220.15fl30 [J 160.10 fl45[J 

135.40 fl20 [J B 

See Displayed 

162.15 

This program is a direct translation of a program from the HP-65 
Aviation Pac. 
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STEP 

~ 

2. 

3. 

A 

5. 

6. 

* 

~1 INT 
Wind 

~ (DDD. KK) 

Fntpr Drnari'lm 

Initialize 

DIST 

INSTRUCTIONS 

+ Ave.Wind 
(DDD.KK) 

Input wind vector for a particular flight 
segment and inout distance alono seoment 
nl"'Y' whirh winn I",r+nY' ;:ar+c 

RF'DF'at <:;tPD 1 for F'ilrh c:pamF'nt 

Calculate average wind 

For new case go to step 2 

DDD KK means direction decimal ooint wind 
SDF'F'd 1?'l OR mPilnc: i'I clirprtinn nf ':l?'l 

,oj .n . ~ ..,n,j ~ ~n .~,oj n-F Q (,nn+ .. 
.'" . 

INPUT KEYS 
OUTPUT 

DATA/UNITS DATA/UNITS 

CJCJ 
CJCJ 
LLJ [1\ --] 0.00 
c=JC] 
r=...:J [=-J 

DDD.KK* [JL:.J C~ DDD.KK 
nTI::T [s--J l_=_J nT"T 

C-=:J [~==J 
C.=-J C=--] 
L ___ ~=J C-::J 
CL.~ C.=J DDD.KK 
C~c=J 
I JL~ 
[-::-'-:=J [=-J 
[=.1 C=l 
C---J c=J 
I] c::::J 
C=:J c=J 
c::::J c::::J 
C-Jc::::J 
c::::J c=J 
L-] C-::J 
CJ c::::J 
c=Jc=J 
L~CJ 
C=:JCJ 
[==:J CJ 
CJCJ 
CJCJ 
c=Jc=J 
[~ c::::J 
CJCJ 
1lr-=1 
c=JCJ 
C~CJ 
CJCJ 
L~c=J 
CJCJ 
c::::J CJ 



0 

so 

A 

STEP KEY ENTRY KEY CODE 

8@1 
882 
883 
884 
885 
886 
887 
888 
889 
818 
011 
81 ? ,<-

813 
814 
815 
816 
817 
818 
819 
828 
821 
8?? 
~~ 

823 
824 
825 
8""~ .::b 

827 
828 
829 
838 
831 
832 
833 
834 
1335 
836 
1137 
838 
839 
848 
841 
842 
843 
844 
845 
846 
847 
848 
849 
858 
851 
052 
853 
854 
855 
856 

nBL" ~1 16 11 
DSF'2 -6.:; i;i<:: 

CLRG 
CLX 

tLBLH 
STD? 
Etr·r 

FRC 
ST02 

STu3 
RCL7 
UN 

tLBLB 
8T07 
ST+l 
RCL2 

RCLJ 

8T+4 

ST+5 
PCL? 

RTN 
.LBLC 

RCL5 
eeL1 

RCL4 
PCLt 

-51 
24 

21 11 
35 8i 

-21 
16 44 
35 82 

-45 
35 B3 
36 87 

21 12 
35 07 

35-55 131 
36 82 

-35 
36 83 

-41 
44 

35-55 84 
-41 

35-55 85 
36 137 

24 
21 13 
36 135 
36 81 

-24 
36 84 
36 81 

-24 
.:.p 34 

5T06 35 86 
RJ -31 

5T07 35 137 
ENTt -21 

CLX -51 
X'> /'~' 16-34 
G5B(: 23 16 13 

+ 

+ 
INT 

RCL6 

-55 
-62 

@5 
-55 

16 34 
36 B6 

-55 
PTN 

*LBLc 21 

.-, ... 
'::If 

16 13 

1 

CL.\ 

t· 
e 

PHi 

SUM D 
S1 

2 

S2 

-51 
83 
86 
B8 
24 

v /loa 
S3 

COMMENTS 

4 E 
x 

S4 

STEP KEY ENTRY KEY CODE 

060 

070 

080 

090 

100 

110 

REGISTERS 

5 E 
Y 

S5 

D 

0 

2 

3 

FLAGS 

FLAGS 

ONO~ 
o 0 ~ 
1 0 ~ 
2 0 ~ 
3 0 

6 7 

AVE vila USED 
S6 S7 

E 

41 
COMMENTS 

SET STATUS 

TRIG DISP 

V DEG ~ FIX ~ 
V GRAD 0 SCI 0 

RAD 0 EN~ 0 n __ 

8 9 

S8 S9 
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Program Deseription I 
Program Title Course Correction 

Contributor's Name Hewl ett-Packard 

Address 1000 N.E. Circle Blvd. 

City Corvallis State Oregon Zip Code9n~Q 

Program Description, Equations, Variables 

Operating Limits and Warnings 

The program calculates the new corrected heading and the distance 
to destination for an aircraft which has strayed a known distance off 
course. 

N 

W E 

S 

POINT OF 
DESTINATION 

OTG 

~'b«". 
"(./Q 

REFERENCE 
CHECK POINT 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description 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 CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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Program Deseripfion I 
Program Title 

Contributor's Name 

Address 

City State __ Zip Code __ _ 

Program Description, Equations, Variables 

The following inputs are used in calculations. 

DOC = Distance off course (this is input as a positive quantity if 
you are left of course and as a negative quantity if you are 
to the right of course); 

T DIST = Total distance from the point of origin to the point of 
destina tion; 

DTCP = Distance to checkpoint from point of origin; 

o FLN = Distance actually flown from origin to point of course 
correction calculation. This value may be used instead of 
DTCP. When it is used it is input as a negative quantity; 

H INI = The initial heading that should have been flown to arriw 
at the point of destination; 

H FLN = The heading actually flown to arrive at the point of 
calculation for course correction. It may be- used instead 
of H IN!. If it is, it is input as a negative value; 

The outputs of calculation are: 

HOG = The new heading to be flown to arrive at the point of 

destina tion; 

Operating Limits and Warnings 

----~-------------------

- - - -~----- -- - ------

- - ----- - --- -- - ----~-----------

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description 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 CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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Program Deseription I 
Program Title 

Contributor's Name 

Address 

City State 

Program Description, Equations, Variables 

DTG = The distance to go from the point of calculation; 

DTCP = J(-DF)2 - (DOC)2 

DTG = JDTCP - T DIST)2 + (DOC)2 

HDG = sin- 1 ~- + H INI 
[

DOC] 
DTG 

Operating Limits and Warnings 

limits and Warnings 

This program assumes a nat earth. Large distances or calculations 
--. near the poles will yield inaccurate results. 

Zip Code __ 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description 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 CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 



Skelch(es) 

Sample Problem(s) 

Solulion(s) 

Reference (s) 

45 

, ' , 

-- -+- -- _____ ~: __ ~----l 

-+---------. ..,-- --------+-~' -~ 

Sample Problem 

Suppose: 
DOC = 15.6 (left) 
T DlST = 180 
H IN! = 85.5 degrees 
o FLN = 104 (input as - 104) 

-t-

Find the heading which must be flown to reach the destination and 
the distance to destination. 

Solution 

HOG = 96.93 degrees 
OTG = 78.74 miles 

Course Correction 
Keystrokes 

[f][A] 15.6 a 180 1]85.5 1:)104 @is] B lJ 
lJ 

See Displayed 

96.93 

78.74 

------~~-- ~ -~-..--~ 

This program is a direct translation of a program from the HP-65 
Aviation Pac. 
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STEP 

1. 

2. 

1 

4. 

J:; 

6. 

INT 
DOC 

(+L,-R) T OIST 

INSTRUCTIONS 

Enter oroqram 

Initialize 

DTCP 
(-0 FLN) 

Tnnlt rl;<:t;:lnr~ nf'f' rnllY'''~ (+l~f't nY' ,Y';nht\ 
" and total distance 

and dic;ti'lnce from nriain tn checkonint 
or distance flown (negative) 
and initial heading 
or heading flown (negative) 
Calculate new heading 

r;:llrlll;:lt~ rl;<:t;:lnr~ tn rl~"t;n;:lt;nn 

(Steps 4 and 5 may be repeated alternately to 
disolav HOG and OTG) 

To modify problem go to ste~ 3. For new case 
ao to c::tl'>n ? 

H INI 
(-H FLN) 

INPUT 
DATA/UNITS 

nne 
T OIST 

nTr.p 
-0 FLN 
H INI10~ 

-H FLN (De 

-+HOG 
-+OTG 

KEYS 
OUTPUT 

DATA/UNITS 

1_-lr_~ 
1_-] C-~] 
I __ ~I A I 0.00 
L~] I I 
IA I [ [ DOC 
I B II I T OIST 
[ C II I OTCP 
I C II I -0 FLN 
I 0 [ I I H INI (Oeq) 

~) I 0 II I H FLN (Oe~ 

IE I [ I HOG (Oeg) 
I II I 
I [_II I OTG 
I 11 I 
I I [ I 
I II I 
I II I 
[ II I 
I II I 
I II I 
I II I 
I [ I I 
I [ [ I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

801 tLBLr. 21 16 11 Br .., ..Ii STOB 35 88 
BB2 CLPf 16-53 858 3 83 
8lE '-'.' \-' r;-; 

i.,.~{i -,Jl 859 6 86 
8B4 PTN 24 @6B 6 88 
885 tLBLH 21 i'i 8£1 xn? 16-35 .... 
886 STDl -r 

,j~i 81 862 GSBe ~7 
""'~I 1£ 15 

887 RTN 24 863 8 86 
888 *LBLB 21 12 864 ReLe 36 88 
089 ST04 35 84 865 .'x;;'r'? 16-35 
8113 RTN '-'.": 866 (;SBoi 23 16 14 '::''1 

all tLBLC 21 13 8£7 8 88 
1312 ST02 35 112 868 + -55 
1313 PTN 24 869 ST08 35 88 
B14 tLBLD 21 14 878 RTN 24 
815 STD3 35 83 871 tLBLE 21 15 
816 RTN 24 8.., .... (C- ReL6 36 8£ 
817 .LBLE .-, <f <r;-

877 RTH 24 '::.i. l~1 I'" 
8 10 PCL2 3£ 132 874 tLBLe 21 1£ 15 ..... 
B19 e Be 875 - -45 
828 X£:"'r',? 16-35 876 ST08 ""r 

", ..... ' 88 
821 GTD3 22 83 877 RTN 24 8?? RCL2 36 132 878 tLBLoi 21 16 14 
823 x~: 53 R7q _ I _" ~'\ 83 
824 PCL1 36 81 888 6 86 
825 I\'~: 53 881 8 Be 
826 - -45 B82 + -55 8·:>7 IX 54 883 RTN 24 ... 1 

828 ENH -21 - . 

829 tLBL3 . -, ~ B3 ':"J. 

83B pi ..•. -31 
831 ST05 "".,. ,j,J B5 
832 RCL4 36 B4 
B33 - -45 
834 l:" ~ 53 090 

B35 RCLl 36 B1 
IH6 I •• '~. r~ ... \~ ~,,j 

837 + -55 
838 .rX 54 
839 ST06 71:. 

~',", B6 
848 PCL1 36 B1 
841 "!""l.! -41 ,.\+- i 

B42 -24 
843 SIN-l 16 41 
844 C'·""17 ~, fl" ""r. 

,j" 87 100 

1145 peL] 36 83 
1346 X.>B? 16-44 
IN7 [;TO 1 22 81 
848 CHS -22 
849 peL! 3£ 81 FLAGS SET STATUS 

B58 RCL5 36 85 0 
FLAGS TRIG DISP 

851 -24 1 ON O~ ~ cf 852 TAN-i 16 43 0 0 DEG FIX 
2 1 0 ~ GRAD 0 SCI 0 853 + -55 

0 RAD 0 EN~O 110 2 854 *LBLl 21 81 3 
0 ~ n __ 3 

855 peL? 36 87 
856 + rc 

- .. ..1,-1 

REGISTERS 
0 

1
1
DOC 

2 -D FLN 3 -H FLN 4 5 6 7 8 9 
T DIST DTCP DTG CORRECTI( N HDG or DTCP lor H INI 

50 
1

51 52 53 54 55 56 57 58 59 

A IB Ie D E 11 
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Program Deseription I 
Program Title Time of Sunrise and/or Sunset 

Contributor's Name Hewl ett- Packa rd 
Address 1000 N.E. Circle Blvd. 

City Corvall is State Oregon Zip Code 

Program Description, Equations, Variables 

Sunrise is computed from 

S = [0 0 - COS-I (-tan<!>s tan<!>0)]/l5 - E + 12 (I) 

where 

0 0 = observer's longitude 
<Po = observer's latitude 
<Ps = subsolar latitude (declination of sun) 
E = equation of time 

<Ps and E are approximated by 

<ps == -23.5 cos (t + 10) 
E == 0.123 cos (t + 87) - 1/6 sin (2t + 20) 
t == 0.988 (0 - I + 30.3 (m - I» 

where 0 and m are day and month respectively. 

(2) 
(3) 
(9) 

NOTE: Equation (I) computes the time at which the middle of the 
sun is on the horizon. Equation (I) does not account for atmo­
pheric refractions. Refraction causes the sun to rise earlier than the 
value given by equation (I). 

Operating Limits and Warnings 

97330 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description 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 CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 



Program I)eserip'ion I 
Program Title 

Contributor's Name 

Address 

City State 

Program Description, Equations, Variables 

Sunset is computed from 

S = [0 0 + cos- I (-tan\\ tan¢0)]/l5 - E + 12 (1) 

where: 

0 0 = observer's longituue 

CPo = observer's latitude 
IPs = subsolar latitude (ueciinatioll of sun) 
E = equation of time 

IPs and E are approximated by 

IPs = -23.5 cos (t + 10) 
E = 0.123 cos (t + 87) - 1/6 sin (2.t + 20) 
t = 0.988 (0 - 1 + 30.3 (m - I» 

where 0 and m are day and month respectively. 

NOTE: Equatioll (I) computes the time at which the miudle of the 

sun is on the horizon. Equation (I) does not account for 

atmospheric refractions. Refraction causes the sun to ~e+ \o..tG-Y" 
than the value given by equation (I). 

Operating Limits aft'" W~.ft:ft_~ 

Limits and Warnings 

The approximate values of ¢s anu E cause s to exhibit a maximum 
error of + 4.7 minutes and -0.6 minutes at 45° north latitude. based 

on 1973 ephemeris data. Refraction and secular changes in the 
ephemeris can result in errors as large as +8 minutes from observed 

data at 45° north. Errors decrease as latitudes approach 0°. Large 

errors exist above 65°. 

Zip Code 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description 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 CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 

49 
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I)rf)~ram l)es<-rip'if)D II 
Sketch(es) 

Sample Problem(s) 

Solution(s) 

Reference (s) 

Sample Problems 

What time does the sun rise in San Francisco (37
0

37' N, 
1220 23' W) on Christmas Day? What time does the sun rise on June 

25? 

Solutions 

15:27 GMT (07:27 AM Pacific Standard Time) 
12:53 GMT (05:53 AM Pacific Daylight Time) 

Keystrokes 

o 
6mo 

25 B12 m37.37 Ii 122.23I:J 

See Displayed 

15.27 

12.53 

This program is a direct translation of a program from the HP-65 
Aviation Pac. 



DAY MONTH LAT 

STEP INSTRUCTIONS 

l. Enter DrOqram 

2. Enter all of the followinq: 
Dav of the month 
Mn,.,t-h 

Observer Latitude ** 
Obsprvpr lonnituill:> 

3. ComDute Sunrise 

4. Compute Sunset 

5. To change any variable, go to Step 2 and change 
only those affected. 

* DO MMSS mPilns dporppc; nprimill nnint minlltpc; 
and seconds. 120.0713 is 120 degrees, 7 

minutes and 13 seconds 

** Southern latitudes and eastern longitudes are 
eXDressed as neqative values 

*** HH.MM means hours, decimal point. minutes. 
2 03 is 2 hours 3 minlltps 

LNG 
GMT S SET 
GMT S RIS 

INPUT KEYS 
DATA/UNITS 

Clr~1 
1--] C-=--=J 
I_~I I 

Day l_ ~ ___ I I I 
Month t B t I t 
DD.MMSS-A I C I I I 

Dnn MM,~ I D II I 
t t I I 
t E t I I 
I II I 
t f It E I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
t II I 
I II I 
I II I 
I II t 
I II I 
I II I 
t II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 

51 

OUTPUT 
DATA/UNITS 

HH.MM 

HH.MM 
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52 97 Program Lls'lug I 
STEP KEY ENTRY KE'fCODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

981 *LElLA 21 11 857 2 82 
882 STOl 35 B1 858 3 83 
883 RTN 24 859 . -62 
884 *LBLB 21 Ii' 968 5 85 
885 ST02 35 82 961 x -r -j.' 
886 RTN 24 862 TRH 42' 
887 *LBLC 21 12' 863 RCLJ 36 IE 
888 ST03 35 83 864 H/'fS~ 16 3£ 
899 RTN 24 865 TRN 42' 
919 *LBLD 21 14 866 x -35 
811 ST04 35 84 867 COS.., 16 42 
812 RTN 24 868 F"" ~ : 16 2J B2 
813 .LBLE 21 15 869 bTOe 22 16 E 
814 3 83 878 CHS -22 
815 8 8@ 871 RCL4 36 84 
816 · -62 872 H/'fS~ 16 3£ 
917 3 83 i 873 + -55 

I 
918 RCL2 36 B2 874 1 81 

I 

819 1 B1 
I 

975 5 85 
828 - -45 I 876 - -24 
821 x -35 I 877 + -55 

i 
922 RCLl 36 B1 878 1 81 
823 + -55 879 " B2 i:-

824 1 81 888 + -55 
825 - -45 881 ENTt -21 
9"1~ 

i:-t> · -62 882 CLX -51 
827 9 89 883 X>f':' 16-34 
828 8 88 884 bSBQ. 23 16 11 
929 8 88 885 + -55 
838 x -35 886 ~H/'fS 16 35 
831 ST05 35 85 887 RTN 24 
832 8 fl8 888 .LElLe 21 16 15 
833 7 fj( 889 SF2 16 21 82 
834 + -55 899 bTOE 22 15 
935 COS 42 991 *LElte 21 16 13 
936 · -62 992 RCL4 36 84-
837 1 81 893 H"S~ 16 36 
838 2 B2 994 + -55 
839 3 82' 995 1 81 
948 x -35 996 r 85 .f 

841 RCL5 36 85 997 - -24 
942 ENTt -21 998 + rr 

-~' ... i 

943 + -55 999 1 81 
844 2 82 188 2 82 
945 8 BO 181 + -55 
846 + -55 182 "I 132 t: 

847 SIN 41 183 4 84 
948 6 86 184 x> r'i 16-34 I 
849 -24 185 bSBb 23 16 12 

, 
, 

858 - -45 186 - -45 
851 CHS -22 187 ~H"S 16 35 
852 RCL5 36 85 188 RTN 24 
853 1 81 199 .LBLQ. 21 16 11 
854 8 88 118 2 8"' .. 
855 + -55 111 4 84 
856 COS 42 

REGISIC"~ 
112 RTN 24 

0 1DA~ 2 3 
JA1 

4 A6 ~1 ~. llJ (:s 
5 --t 6 7 8 9 

SO S1 S2 S3 S4 S5 S6 S7 S8 S9 

A IB Ie 0 IE f 



97 l)rc'~r8m I~is.in~ II 
53 

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 
---

I 11 1LBU, >"".<f 16 12 '::"1. 

11 ENT·t. -21 170 

!1 - -45 i 

11 ~TN 24 
-

120 

180 

130 

190 

140 

200 

150 

210 

160 

220 

LABELS FLAGS SET STATUS 

A /)A. V B lJJ/Jff7 II CJ..A-1 o Lj)/t::, E "" •• " r 513-
0 

FLAGS TRIG DISP 
a b c d 

e~.c., ,ut;Jl1" 
1 ON O~", r:Y 

V 
~ 

o 0 ~ DEG FIX 
0 1 2 3 4 2 1 0 GRAD 0 SCI 0 

5 6 7 8 9 3 ~ 6 ~ RAD 0 ~~ 



54 Program Deserip'ion I 
Program Title Azimuth of Sunrise and Sunset 

Contributor's Name Hewlett-Packard 

Address 1000 N.E. Circle Blvd. 
City Corva 11 i s State Oregon 

Program Description, Equations, Variables 

This program computes the true heading (azimuth) of the sun as it 
rises or sets. Input data are day of the month, month of the year and 

latitude. 

The uimuth of the sun is given by 
sin 9s 

Az=cos- 1 

cos 90 

¢s is the latitude of the subsolar point 
¢o is the latitude of the observer 

¢s is approximated by 

Operating Limits and Warnings 

¢s = 0.5 -23.5 cos(0.986 day + 9.66) where day is the 

day of the year. 

Zip Code 97330 

The approximations used in this program limit the overall accuracy to = 1%. 

Significant errors can occur at or above the artie circles and their respective 
poles during certain times of the year. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description 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 CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 



')n,gram ')~s~rip'ion II 
55 

Sketch(es) 

f-- ---+-

. - "i. ~.- ---+ -- i ... ---t-

Sample Problem(s) ____ "_" ___ " __ " _____ ~ _________ " ___ _ "--" --"-------"----"--"----"-------

Solution(s) 

Reference(s) _ 

Sample Problem . 

What is the azimuth of sunset on Christmas day for an observer In 

San Francisco (37
0 

37' N)? 
"-"-"-----"-"-----

- "-- - - "-""---------------------

Solution 

Answer: 240.51 degrees 

Azimuth of Sunrise and Sunset 

Keystrokes 

25 t!121]37.37 B 0 

-"-- -----" --"--"--------

See Displayed 

240.51 

This program is a direct translation of a program from the HP-65 
Aviation Pac. 
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STEP 

1. 

? 

3. 

4. 

* 

~1 
~ 

Azimuth of Sunrise and Sunset 

~ DAY MONTH LAT RISE 

INPUT 
INSTRUCTIONS 

DATA/UNITS 

Enter program 

Tnn'lt ;Ill nf thp fnllnwina 
~ 

Dav of thp month n;lV 
.~ 

IMonth (.]an - 1 npr - l?) Mnnth 

Observer's latitude nn MM<:;<:;* 

Calculate either or both 
IA7imilthof Sllnri ,p 
Azimuth of Sunset 

Ir.:" +" <'ton +hV'oa +" rh::lnna ::In ~~~ ,oj. ,~~~ ~~,' 
v 'J u.... '-

INOTE' Azimuth is aiven as a trllP ;l7;mllth nnt 
m::>nnatir 

-OJ 

DD MMSS meanc:; dparp....e.£ derima 1 DO; nt mi nub>c:; 
and seconds. 20.0713 is 20 degrees, 7 
minutes and 13 seconds. 

--

SET 

KEYS 
OUTPUT 

DATA/UNITS 

L1L_1 
I~~] [~-=J 
I _II I 
LA-] [ I 
[ B [ [ [ 

[ C II I 
I II [ 

I II I 
I 0 II I 
I E I [ I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I I [ I 
I II I 
I II I 
I I [ I 
I II I 
I I [ I 
I II I 
I II I 
I I [ I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

13131 ,:LBL;; ~" 11 857 H1'IS~ 16 36 ':'J 

892 STOl 35 81 858 COS 42 
883 PTN 24 859 -24 
894 .LBLB 21 12 868 COS-i 16 42 
885 ST02 35 82 861 3 83 
886 RTN 24 8~" 6 86 0'::: 
887 .LBLC .-,,, 13 863 8 88 '::'i. 

888 STDJ ~r B3 864 x:r -41 ,j~1 

889 RTN 24 865 F2? 16 23 B2 
818 .LBW 21 14 866 - -45 
811 RCL2 36 82 867 UN 24 
812 · -62 868 .LBLE ", 15 <-J 
813 4 84 869 SF2 16 21 B2 
814 }:: -35 878 GTOD 22 14 
815 2 82 871 *LBLol 21 16 14 
816 · -62 87 ? CLX -51 I~ 

817 7 83 873 ST08 35 88 ~, 

818 + -55 874 RTN 24 
819 INT 16 34 875 R---'S 51 
828 STaB 35 88 
8--. t .:., 2 B~' .:. 
8?? RCL2 36 82 
823 XPr'? 16-35 
824 GSBd ~7 ....... 16 14 080 

925 RCLl 36 81 
8"'~ ':'0 RCLS 36 B8 
827 - -45 
828 RCL2 36 82 
929 t B1 , 
839 - -45 
831 7 83 ~, 

832 1 81 
933 ::{ -35 
834 + -55 090 

835 · -62 
IF~ ... 0 9 89 
837 8 88 
838 6 86 
839 ){ ~r 

-.j,..1 

948 9 89 
941 · -62 
842 6 86 
843 6 86 
844 + -55 100 

845 COS 42 
946 ~, 82 .:. 
847 ~, 83 
1348 · -62 
B49 5 85 FLAGS SET STATUS 
858 .'x: -35 0 

FLAGS / TRIG DISP 
851 CHS ."j.-. 

ONO~ Q/V 
-,,~ 1 

~ 852 · -62 0 

5~ 
DEG FIX 

853 5 85 2 1 It GRAD 0 SCI 0 
854 + -55 110 2 5@/ V RAD 0 EN~D 3 

3 
n __ 

855 SIN 41 
856 RCd 36 83 

REGISTERS 
0 1 2 3 4 5 6 7 8 9 

DAY MONTH LAT O.4rn+2.3 
80 81 82 83 84 85 86 87 88 89 

A IB Ie 0 E II 



NOTES 



Hewlett-Packard Software 
In terms of power and flexibility, the problem-solving potential of the Hewlett-Packard line of fully 

programmable calculators is nearly limitless. And in order to see the practical side of this potential, 
we have several different types of software to help save you time and programming effort. Everyone of 
our software solutions has been carefully selected to effectively increase your problem-solving poten­
tial. Chances are, we already have the solutions you're looking for. 

Application Pacs 
To increase the versatility of your fully programmable Hewlett-Packard calculator, HP has an ex­

tensive library of "Application Pacs". These programs transform your HP-67 and HP-97 into specialized 
calculators in seconds. Each program in a pac is fully documented with commented program listing, 
allowing the adoption of programming techniques useful to each application area. The pacs contain 20 
or more programs in the form of prerecorded cards, a detailed manual, and a program card holder. 
Every Application Pac has been designed to extend the capabilities of our fully programmable models 
to increase your problem-solving potential. 

You can choose from: 

Statistics 
Mathematics 

Electrical Engineering 
Business Decisions 

Clinical Lab and Nuclear Medicine 

Users' Library 

Mechanical Engineering 
Surveying 

Civil Engineering 
Navigation 

Games 

The main objective of our Users' Library is dedicated to making selected program solutions contri­
buted by our HP-67 and HP-97 users available to you. By subscribing to our Users' Library, you'll have 
at your fingertips, literally hundreds of different programs. No longer will you have to: research the 
application; program the solution; debug the program; or complete the documentation. Simply key 
your program to obtain your solution. In addition, programs from the library may be used as a source 
of programming techniques in your application area. 

A one-year subscription to the Library costs $9.00. You receive: a catalog of contributed programs; 
catalog updates; and coupons for three programs of your choice (a $9.00 value). 

Users' Library Solutions Books 
Hewlett-Packard recently added a unique problem-solving contribution to its existing software 

line. The new series of software solutions are a collection of programs provided by our programmable 
calculator users. Hewlett-Packard has currently accepted over 6,000 programs for our Users' Libraries. 
The best of these programs have been compiled into 40 Library Solutions Books covering 39 application 
areas (including two game books). 

Each of the Books, containing up to 15 programs without cards, is priced at $10.00, a savings of up 
to $35.00 over single copy cost. 

The Users' Library Solutions Books will compliment our other applications of software and provide 
you with a valuable new tool for program solutions. 

Options/Technical Stock Analysis 
Portfolio Management/Bonds & Notes 

Real Estate Investment 
Taxes 

Home Construction Estimating 
Marketing / Sales 

Home Management 
Small Business 

Antennas 
Butterworth and Chebyshev Filters 
Thermal and Transport Sciences 

EE (Lab) 
Industrial Engineering 

Aeronautical Engineering 
Control Systems 

Beams and Columns 
High-Level Math 
Test Statistics 

Geometry 
Reliability / QA 

Medical Practitioner 
Anesthesia 

Cardiac 
Pulmonary 
Chemistry 

Optics 
Physics 

Earth Sciences 
Energy Conservation 

Space Science 
Biology 
Games 

Games of Chance 
Aircraft Operation 

Avigation 
Calendars 

Photo Dark Room 
COGO-Surveying 

Astrology 
Forestry 
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AVIGATION 

This book contains programs dealing with great circle and rhumb line 
calculations, dead reckoning, position by one or two VOR's and time and 
azimuth of sunrise or sunset. 

GREAT CIRCLE PLOTTING 

RHUMB LINE NAVIGATION 

GREAT CIRCLE NAVIGATION 

POSITION GIVEN HEADING, SPEED AND TIME 

LINE OF SIGHT DISTANCE 

POSITION AND/OR NAVIGATION BY TWO VOR'S 

POSITION BY ONE VOR 

DME SPEED CORRECTION 

AVERAGE WIND VECTOR 

COURSE CORRECTION 

TIME OF SUNRISE AND SUNSET 

AZIMUTH OF SUNRISE AND SL:JNSET 

HEWLETT' PACKARD 

1000 N.E. Circle Blvd., Corvallis, OR 97330 
Reorder No. 00097-14002 Printed in U.S.A. 00097-90177 

Revision C 6-78 
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