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INTRODUCTION

In an effort to provide continued value to it's customers, Hewlett-Packard is introducing a unique service for
the HP fully programmable calculator user. This service is designed to save you time and programming effort.
As users are aware, Programmable Calculators are capable of delivering tremendous problem solving potential in
terms of power and flexibility, but the real genie in the bottle is program solutions. HP’s introduction of the first
handheld programmable calculator in 1974 immediately led to a request for program solutions — hence the begin-
ning of the HP-65 Users’ Library. In order to save HP calculator customers time, users wrote their own programs
and sent them to the Library for the benefit of other program users. In a short period of time over 5,000 programs
were accepted and made available. This overwhelming response indicated the value of the program library and a
Users’ Library was then established for the HP-67,/97 users.

To extend the value of the Users’ Library, Hewlett-Packard is introducing a unique service—a service designed
to save you time and money. The Users’ Library has collected the best programs in the most popular categories from
the HP-67/97 and HP-65 Libraries. These programs have been packaged into a series of low-cost books, resuiting
in substantial savings for our valued HP-67/97 users.

We feel this new software service will extend the capabilities of our programmable calculators and provide a
great benefit to our HP-67/97 users.

A WORD ABOUT PROGRAM USAGE

Each program contained herein is reproduced on the standard forms used by the Users’ Library. Magnetic
cards are not included. The Program Description | page gives a basic description of the program. The Program
Description Il page provides a sample problem and the keystrokes used to solve it. The User Instructions page
contains a description of the keystrokes used to solve problems in general and the options which are available to
the user. The Program Listing | and Program Listing 1l pages list the program steps necessary to operate the calcu-
lator. The comments, listed next to the steps, describe the reason for a step or group of steps. Other pertinent
information about data register contents, uses of labels and flags and the initial calculator status mode is also found
on these pages. Following the directions in your HP-67 or HP-97 Owners’ Handbook and Programming Guide,
“Loading a Program” (page 134, HP-67; page 119, HP-97), key in the program from the Program Listing | and
Program Listing Il pages. A number at the top of the Program Listing indicates on which calculator the program
was written (HP-67 or HP-97). If the calculator indicated differs from the calculator you will be using, consult
Appendix E of your Owner’s Handbook for the corresponding keycodes and keystrokes converting HP-67 to HP-97
keycodes and vice versa. No program conversion is necessary. The HP-67 and HP-87 are totally compatible, but
some differences do occur in the keycodes used to represent some of the functions.

A program loaded into the HP-67 or HP-97 is not permanent—once the calculator is turned off, the program
will not be retained. You can, however, permanently save any program by recording it on a blank magnetic card,
several of which were provided in the Standard Pac that was shipped with your calculator. Consult your Owner’'s
Handbook for full instructions. A few points to remember:

The Set Status section indicates the status of flags, angular mode, and display setting. After keying in your
program, review the status section and set the conditions as indicated before using or permanently re-
cording the program.

REMEMBER! To save the program permanently, clip the corners of the magnetic card once you have
recorded the program. This simple step will protect the magnetic card and keep the program from being
inadvertently erased.

As a part of HP’s continuing effort to provide value to our customers, we hope you will enjoy our newest concept.
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Program Desecription | !

a8 . . )
Program Title Great Circle Plotting

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

Address 1000 N. E. Circle Boulevard S
City Corvallis State OR Zip Code 27330
\.

e - - . . ™
Program Description, Equations, Variables Given the latitude and longitude of two points on

the globe and an intermediate longitude, this program calculates the latitude
corresponding to the intersection of the great circle route and the intermediate
Tongitude.

LNG; (INTERMEDIATE LONGITUDE)
LAT; (INTERMEDIATE LATITUDE)

LATs "’//11;7“\\ LAT, (LATITUDE

(SOURCE LATITUDE) DESTINATION)
LNGg LNG, (LONGITUDE
(SOURCE LONGITUDE DESTINATION)

GREAT CIRCLE ROUTE

1 (A - B)
s1n(LNGD - LNGS)w

LATI = tan

)~tan(LATG) cos(LNGy)) sin(LNG;)

>
1l

(tan(LATD) cos(LNGS

B = (tan(LAT,) sin(LNGS)-tan(LATS) sih(LNGD))‘66§(LNGI)

D

Operating Limits and Warnings No leg may pass exactly half way around the earth, and

lines of longitude may not be plotted.

This program has been verified only with respect to the numerical example given in Program Description 1. 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 Deseription 11
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Sample Problem(s)

35° 17' west longitude?

On a flight from St. Helena to Bermuda, what is the latitude at

e LAT LNG _
St. Helena 15° 55' § 5° 44' W o
Bermuda - ~32° 19' N 64° 51' W B
Solution(s) _ !-AII_iMU:w]r N -
. Keystrokes: See Displayed: =
15.55 [CHS] [A] 5.44 [B] 32.19 [A] .
64.51 [B] 35.17 [C] 11.17
T — e
7
Reference(s) S S— - w
— This program is a direct translation of a program from the HP-65 —
L Aviation Pac. 3 o




User Instruetions

new case go to step 2.

STEP INSTRUCTIONS DATAIONTS KEYS DATAUNITS
1 | Enter program [ 1]
2 | Input source Tatitude* pp.Mmss*q | A_J[ | degrees
and longitude ppD.MMss | [ B | | degrees
3 | Input destination latitude 0D .MMSS [31;] ] degrees
and longitude DDD,MMSS B || _degrees
4 | Input an intermediate longitude and calculate ]
the corresponding latitude DDD .MMSS c | |LAT (degrees)
5 | For new intermediate point go to step 4, for {
]
J

*Southern latitudes and eastern longitudes are

expressed as negative values.

**DDD .MMSS means degrees, decimal point,

minutes and seconds. 120.0713 is 120 degrees

7 minutes and 13 seconds.
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27 Program Listing I

4
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
loo1 I T
g8l xLELw Z1 12
gez HMSs Ig 36
883 RCLI 36 a1 =
gadq ST4Z 35 @z
fes N2y ~-4]
aas STod 35 61
aa7  ETH 24
8@t  *LELE 21 1Z
a3 HMS+ 16 3¢
g1e FRCLE 36 83
a1t £T04 i5 a4
g1z X&y -4}
813 SfU; 5 @h 570
Gid FTH 24
@15 »xLELLC g1 13
ais HRS+ ie 36
17 eTo7 35 &7
ais N 36 84
g1a RCLI 36 Ai
aze ESBE 23 18
821 RCLT 36 8r
22 RCL3 36 83
27 RCL2 36 @2 —
az4 GSEE 23 15
825 - -45
26 RCLY 3t 84
827 RCLT 36 87
828 ECLi 36 al
29 GSBE 23 15
ase - -45
831 fRCLE 36 83
g32 RCLY 36 a7
837 RCLZ 36 82 =
f34 ESEE 23 15
@35 + -55
a3 RCL3 36 @83
a7 RCL4 3& a4
gi8 - ~-45
@29 CIN 41
a4 = e FLAGS SET STATUS
#41 TAN- 16 43 5
a4z STOE 35 @k FLAGS TRIG pISP
. c s 2 1 ON OFF
43 +Hlnh.’ 16 fS 100 o O ® DEG X FIX &R
@44 RTN A 2 1 0 ®| GRAD O | scl O
845 ¥LBLE 2l 15 = > O X RAD O ENQZD
ade TAN K} 3 0 X n
a47; xY -4]
gjﬁ tus z LABELS -
g -35 A D E
gsa yev by LAT [P LNG © LLAT LNG
a5l SIN 4] a b c d e
as2 X -35 0 1 2 3 4
& ! =
k) RTHN 4 5 3 7 8 9
REGISTERS
0 T LAT 2 LATS 3 LNG, 4 LNGS 5 6 7 8 9
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D 1
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rogram Desecription |

( ~
Program Title Rhumb Line Navigation

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

Address 1000 N. E. Circle Boulevard

City Corvallis State OR Zip Code 97330

\ by,
-

Program Description, Equations, Variables 111S Pprogram accepts the coordinates of two points 6R
the globe and calculates the rhumb 1ine heading (HDG) and distance (DIST) between
them. The program inputs are latitude and longitude of the source (LATS, LNGS) and
latitude and Tongitude of the destination (LATD, LNGD) 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 Tine 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-Tine distances will be. Great Circle Plotting. may be wused to calculate
intermediate heading change points which can be Tinked by rhumb lines.

perating vimits and Warnings

\_ 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.




Program Description 1

(Program Title Rhumb Line Naﬁg?.ti”‘

Contributor’s Name HeMett-PaCkaY‘d Compan-)_",mﬂ?'67/97 Users' Ub“a'“,y
Address 1000 N. E. Circ]gBou]eyard

City __Corvallis o ____State OR Zip Code 97330

\. .
r ~

Program Description, Equations, Variables = .. _

INTERMEDIATE POINTS
_____ R /‘1 ERMEDIATE POIN
K CIRCLE GREAT CIRCLE
oS 1

PLOTTING

LNGp LATs
LNGs

i ,,V,V,.M,.HLNGS - LNCD) —_
—1-T80TTn tan{85+1/2LATy - Tntan{d5+ F/2LAT ) —

DIST = 60 (LAT, - LAT.)/cos (HDG)

or, if cos (HDG) = 0

DIST = 60 (LNG, - LNG.) cos (LAT)

Operating Limits and Warnings ___NO_course should pass through either the south or north
pole. Errors in distance calculations may be encountered as the cos (HDG)
approaches zero.

This program has been verified only with respect to the numerical example given in Program Description 1I. 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 Deseription 11

(- C ’ | N
i Sketch(es) | ; : 1
= Ll L )
-
Sample Problem(s) _Find the leg lengths and headings for a flight from St. Helena to
Bermuda using the intermediate point calculated in Great Circle Plotting,
as an intermediate point of heading change. B
LAT LNG
St. Helena 15 5'Ss  5°44' W -
o Intermediate Point 11°17' N 35° 17" W
Bermuda 32° 19' N 64° 51' W
Solution - j
DIST HDG
LEG ] 2396.39 n.m, 312,92 Degrees_
LEG 2 2065.29 n.m. 307.67 Degrees _
Solution(s) - Keystrokes: S See Displayed:
o 15.55 [CHS] [A] 5.44 [B] 11.17 [A] - B
35.17 [B] [C] 2396.39
o I sizse
32.19 [A] 64.51 [B] [c] 2065.29
—) o 307.67
¥N~--‘A,, - i —_— J
-
Reference(s) S . . w
— This program is a direct translation of a program from the HP-65
- Aviation Pac.
¥,,,, ——— ST S — — [ —— S ,,,7+__..J




User Instruetions

INSTRUCTIONS DATAIUNITS DATA/UNITS
Enter program ]
Input source latitude* DD .MMSS** N degrees
and source longitude DDD .MMSS degrees
Input destination latitude DD.MMSS degrees
and destination longitude DDD . MMSS degrees
Calculate distance DIST(n.m.)
and/or heading HDG (deg)

If next leg starts at end of Tast leg go to

step 3

For an entirely new case go to step 2

*Southern latitudes and eastern longitudes

are expressed as negative values.

**DDD.MMSS means degrees, decimal point,

minutes and seconds. 120.0713 is 120

degrees, 7 minutes and 13 seconds.




97 Program Listing |

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
ae] Fi 11 857 ETH 24
faz 1€ 36 858 sLELC 21 13
T 3 81 858 GSBO  Z2I 14
fa4 5 6z @@ RCL7 3¢ @7
aes -41 @1 RCLI 36 @l
aac I N 82 [0S 42
aa7 z éz 8gr -35
ges = -4 864 RCLI 36 @l
@es q 64 85 RCLZ 36 8z
al1e 5 85 esc - ~45
g1i o+ -55 867 RCLE 36 88
g1z TN 43 ass LS 4z
P17 LN 3z 859 8 a6
814 RCLS 3 @5 a7e  K¢Y? 16-32
15 35 66 871 6SBe 23 16 13
16 H3 -41 72 N=Y?  16-33
7 §T05 35 65 873 Rt 16-71
618 RCLI 36 81 874 € 8¢
19 RIN 24 875 é ae
28 ¥LELE 21 1Z 876 x -35
821 HPS+ 16 36 877 MBS 16 3l
22 RCLZ 3 63 878 RIN 24
23 STo4 35 69 879 ¥LBLc 21 15 13
824 K2y -41 age i -31
25 803 35 63 gsr  : -24
826 RTH 24 88z RIN 24
27 sLBLD 21 14 823 #LBLd 21 1€ 14
28 RCL4 36 64 884 3 83
29 RCLI 3 @3 885 £ 8¢
eze - -45 888 Z ge
831 §T07 35 67 87 RN 24
p32 2 az
13 -24
634 SIN 41 -
T OSINY L€ 41
836 g és
87 é ae
® s -24
839 Fi  16-24
asg = -35
§41 RCLE 36 65
84z RCLE 36 @&
843 - -45
844 +F is 100
845 i -1
@46  5T0E 35 68
847 RCLT 36 &7
g48  SIN 41 |
@4 SIN- 16 41 . FLAGS SET STATUS
asa & ag FLAGS TRIG DISP
+ wven oy 1 ON OFF
B2 SEd 23 16 14 : R
£ pric 30 ac 10 ® | GRAD O [ sCI O
833 RCLE I& B& 0 > O X RAD O ENGZD
854  RES 16 3 > 3 0 X n
835 - -45
B3¢ AES 1e 31 REGISTERS
° "LaTy [ OLATg P oLNey [* LNGg [ USED |° USED  [INGsLNGp® HDG |
S0 St S2 S3 S4 S5 S6 S7 S8 S9
A B C D E 1
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Program Desecription 1|

an ‘ )
Program Title __Great Circle Navigation

Contributor's Name Hewlett-Packard
Address _ 1000 N.E. Circle Blvd.

City  Corvallis , State  Oregon Zip Code . 97330 .

\.
( This program computes the great circle distance between two points )
Program Description, Eq and computes 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.

D\STANCE

DESTINATION

LAT, LATs
LNGo LNGs
The great circle distance in nautical miles between two points is

given by

DIST = 60 cos™! [sin LATg sin LATp, + cos LATs
cos LATp cos(LNGD—LNGS)]

Where
LATg and LAT), are the source and destination latitudes and
LNGg and LNGy, are the source and destination longitudes.

Correspondingly, the initial heading from the source to destination is

sin LATy - sin LATg cos (DIST/60)
sin (DIST/60) cos LATg

HDG = cos™!

NOTE: Ifsin (LNGg - LNGp) <0 then HDG = 360 - HDG

Operating Limits and V Limits and Wamnings

Truncation and round off errors occur when the source and
destination are very close together (1 mile or less). Input data is in
degrees, minutes and seconds, not degrees, minutes and tenths of
minutes. North latitudes and west longitudes are positive numbers,
south latitudes and east longitudes are negative numbers.

Do not use coordinates located at diametrically opposite sides of the
earth. Do not use latitudes at +90° or -90° (i.e., North and South
Poles).

L This program may give flashing zeros when trying to compute )

headings along lines of longitude.

This program has been verified only with respect to the numerical example given in Program Description Il. 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.

\ _J




Program Desecription 11 i
Sketch(es) h
_ y,

rSample Probiem(s)

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

LAT LNG
St. Helena 15° 55' S 5° 44' W
Bermuda 32° 19' N 64° 51" W

Solution(s)

lines in Rhumb Line Navigation).

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

Aviation Pac.

Keystrokes See Display
[f] [A] 15.55 [CHS] [A] 5.44 [B] 32.19 [A] 64.51 [B] [C] 4458.19
(D] 311.12

.

7
Reference(s)

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




User Instruetions

LNG

-~ DIST

GREAT CIRCLE NAVIGATION

~ HDG

INPUT OUTPUT
INSTRUCTIONS DATA/UNITS DATA/UNITS
Enter_ program [if .
Initialize
Input source latitude* DD MMSS* X LATS(deg)
and source longitude DDD.MMSS | LNG. {(de
Input destination latitude DD.MMSS LAT (deg)
and destination lognitude DDD.MMSS LNGa(deq)
5., } Calculate leg distance DIST(n.m.)
and initial heading HDG (deg)

If next Teg starts at last leg end

point go to step 4.

To restart for an entirely new leg go

to step 2.

Positive numbers indicate north latitude

and west longitudes. Negative numbers

indicate south latitudes and east long-

jitudes.

DDD.MMSS means degrees, decimal point,

minutes and seconds. 120.0713 is 120

degrees, 7 minutes and 13 seconds.




KEY ENTRY

97 Program Listing |

13

STEP KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
A1 #LBL. 21 16 11 [ as7? k] 83 }
aaz CFZ 16 22 a: 858 g 8
BEI  CLRG 16-53 859 & @6
6a4 DEG 16-21 @8 EBSEC 27 13
aas CLE ~5] , a1 Fi -31
aac ETN 24 @2 ENTH -21
887 #LELA 211t 863 cos 4z
gas  HMS+ 16 36 P4 FCLE 36 BF
@89  FCLI 3¢ @1 8es X -35
g1a  sT0Z 35 8z Asé  RCOLT 36 a7
g1 iy -4] BET 52y -41
g1z 5701 35 el BEg - -45
13 RTK 24 gss 2y -41
@14 xLELE 211z 676 SIN 41
@15 HES+ 16 36 871 z -24
@16 RCLZ 36 83 7Z  RCLE 36 86
@17 5Tod 35 a4 ar3 z -2
a1g 2y -4] 874 g 16 42
g1z sT03 35 a3 875  FZ% 16 23 @&z
a2e RTH 24 87¢ - -45
821 xLELC 2113 ar7 RTH 4
22 ROLY 36 B4
23 £z 36 B3
ez - -45 980
825 ENTt -Z1
26 SIN 41
27 a aé
25 Ko 16-34
29 §F2 16 Zi @2
okl + -55
31 oLy -5]
a3z + -55
833 Cos 4z
34 RCLZ 3¢ 8z 090
35 £as z
836  S5T0¢ 35 e
837 ES -5
@38 RCLI 3E @
a39 cos 4z
846 ¥ -35
841  RCLI 36 a1
a4z SIN 41
@43 8707 i5 @7
@44 RCLZ € Bz 100
845 SIN 41
f4€  5TO8 35 as
847 X -35
o _cc
gj_g CU;_, 1€ ;_ i FLAGS SET STATUS
858 EHT* -Z1 FLAGS TRIG DISP
M T -21 1 N OFF L
ggé EMZ? Bi o O &1 pec & Fix @]
53 a s 2 1 O ®#1] GRAD O sct O
. - 110 2 Od [Q// RAD U ENG O
854 N -35 3 3 [ [é/ n 2—
ass RTN 24
@56 ¥LBLD 114 —CGSTERS
0 1 - 2 - 3 ) 4 74 5 6 7 8 9
LAT, [P LAT Pilve |" Ve weco | useo | wseo
SO S S2 S3 S4 S5 S6 S7 S8 S9
A B C D E 1
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Program Description |

(ProgramTitIe v,,.,,,,P,OSition GT'V‘—?", ,Heading’ Spe,ed,,, and Time j

Contributor's Name Hewlett-Packard
Address 1000 N.E. Circle Blvd.

fity CO rva 114 S State Orego N ZipcCode ”97N33M0_
J

1 )

Program Descriptior

Given the starting position (LATg, LNGg), the heading, the speed
and the time of travel, the destination position (LATp, LNGp) is
calculated by a rhumbline. T R

Time x Speed x cos HDG
60

LATp, = + LATg

LNGp = LNGg - ? [(tan HDG) x (In tan(45 + % LAT)

~In tan (45 + % LAT)) |

If HDG = 90° or 270° then

LNGD = ——P‘I‘§T— + LNGS
60 cos LAT

HDG = Heading

R Speed = Speed in knots

Time = Time in hours

DIST = Speed x Time

Operating Limits and Warnings . ..

Limits and Warnings

The path of flight may not cross a pole.

\. _ _ _ /

( N
This program has been verified only with respect to the numerical example given in Program Description Il. 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 11

Sample Problem(s)

rSketch(es) - 7 ")
. ./
e

~

Sample Problem

Starting at 30° N, 140° W, flying at 500 knots with a heading of 237
degrees what is the position after two hours?

Solution(s)
Solution
20° 55’ N, 155°30'W
Keystrokes See Displayed
30 @140 (3237 B 500 @2 D] 155.30 - S
m 20.55
L
7
Reference(s)
Th1:s program is a direct translation of a program from the HP-65
Aviation Pac.
L ]
-/




User Instruetions

16
Position Given Heading, Speed and Time
AT NG LT
. SPEED D D
STEP INSTRUCTIONS oAIThZF/’SrIns KEYS DSTUAT/S:TTS
1. ] Enter program [;::;l[,_jf}
I B .
2. | Input latitude of starting point then DD .MMSS tf;_,l | 1 LATS
- longitude of starting point* DD.MMSS :—A 1 } } LNGg
3. Input both of the following!true heading , HDG(deg) g I | HDG
speed speed{knotd c || Speed
. I N
4, | Input time at speed and heading and | y
calculate final bngitude and H,MMSS** 1 D | ' | LNGD
latitude (both in éegrees, minutes, seconds) : D || : LATD
|
5.1 For new time go to step 4, for new heading ]
or speed go to step 3, for new starting } i}
position go to step 2 |' H %
I
| N |
I
I
I | I
* |Southern Tatitudes and eastern longitudes are | N
expressed as negative values. : :: {
** |H.MMSS means hours, decimal point, minutes, \ N |
seconds. 2.0355 is 2 hours minutes and 55 ‘ ll I
seconds. | |l |
I .
\ I l
| H |
.
o
i | | l
| |l |
R B .
I B
| I I
I
0
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

aal  xLBELA 21 11 a7 + -33

a8z HMs: 16 36 ase i i |

a3  FRCL4 36 84 a59 +F 44 !

pB4  5TGE 35 az 8@ #F 34

pas  £2Y -41 a6! Ri ~31

g6 STO4 35 a4 g6z 5703 35 a3

aar RTH 24 aez NS ie 35

AB8 xLELE 2l iz ae4 RTH 24

fes  ST0S 35 85 865 xLELD 21 14

616  ETN 24 Bé6  RCLI 36 81

@11 =xLELC 21713 BET +HHE 16 35

a1z SsTag 35 86 (2135 RTH 24

813 ETN z4 BES  xLELE Zi 15

814 xLBLD 2114 678 z az

815  HMS3 i6 36 871 z -24

P16 RCLE 36 86 72 4 84

817 -35 873 5 85

a18  s8TO7 35 87 g74 + -55

a18  RCLS 36 @85 g7s5 TRK 43

28 cos 4z 876 Y 3z

821 ~35 377 RTN 24

822 & 86 -

23 £ aa

224 z -24 980

25  RCLZ 36 B2

26 + -55

827  SIN 41

8z8  SIN i6 41

26 ST01 35 al

838  GSBE 23 15

831 RCLZ 36 87

B32  GSBE 23 15

a3z  K=¥% 16-33

834  CT0f 2z a1 090

azs - -45

836  RCLS 36 @85

az7 TAN 43

a2 ¥ -35

39 Fi 16-24

a4a : -24

A41 1

a4z £ a8

P43 é ag

a44 -35 100

845  &T0Z 7 Bz

@46 %LEL: Z1 al

847  RCOL7 36 87

{2 36 @r

gjﬁ Rgt’t‘é =t i’: _ FLAGS SET STATUS

ase z -24 FLAGS TRIG DISP

b & 4 1 OS O[zF]F DEG FIX ®

a - . 0

gg; _f’ _”‘: 2 10 ® | GRAD O | scI O

.y . ay 110 2 O RAD O ENG O

854 tLBL.-:‘ 21 U.:E‘ 3 3 0O g’ n

2as CHS -2z

856 RCL4 36 a4 SEGISTERS
0 'LATD 2 LAT, 3 LNG 4 LNG, > upc SPEED |’ pIST |° 9
SO St S2 S3 S4 S5 S6 S7 S8 S9
A C D E I
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Program Desecription |

-

—
Program Titte Line of Sight Distance

Contributor's Name Hewlett-Packard
Address 1000 N.E. Circle Blvd. e, e
_State Oregon. . ZipCode

city Corvallis .

\.

— )
Program Descriptiol This program calculates either the aircraft altitude or the line-of- S

sight distance from an aircraft to a transmitting station. The inputs
are the transmitter height (MSL), terrain height (MSL), and either

U the line-of-sight distance (n.m.) or the aircraft altitude in feet above B -
MSL.

- If
B R, = R+ALT T
R, =R+TER S —
B R, =R+ XTMR e
where

R = earth’s radius = 3440 n.m. e e
ALT = aircraft altitude
TER = terrain altitude
XMTR = transmitter altitude B,

This program has been veritied only with respect to the numerical example given in Program Description 1. 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 Description 1 "
- S

Program Title

Contributor’'s Name

Address

City State Zip Code
\_ .
4 N

Program Description, Equations, Variables

Since Ry is perpendicular to the line-of-sight

DIST= VR,? -R,2 + VR,? _R,?

and

2
ALT = \/Rg2 +(D - VR -R,?)

Operating Limits and Warnings 1€rrain 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.

\

\.

4 )
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.

\. _/




20

Sketch(es)

\

Program Desecription 11

./

—
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? ; , I

Solution(s)

ALT = 4887.18 feet

~ Keystrokes See Display
[£] [A] 1000 [A] 2000 [B] 100 [D] [f] [C] 4887.18

L

>

( )

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

\ _/




User Instruetions

-+ DIST

DIST

21

INSTRUCTIONS

INPUT
DATA/UNITS

KEYS

OUTPUT
DATA/UNITS

Enter program

Initialize

Input the following:

height of terrain between aircraft and

transmitter

TER(feet)

and_transmitter height

XMTR(feet)

and either airnlane altitude
aid—elther—airpiane—a+eituge

or line of sight distance

ALT(feet)
DIST(n.m)

Calculate either aircraft altitude

or line of sight distance

To change inputs go to step 3 and change

desired values.

For_a new case go to step 2.

IS8
il

]
_
NN
i

|
]
L]

\"_——’—‘—
Tidt’ !

JERIE,
’ |
|

|
(o]
IR
H } i N

sininmisinE
U el
R REE

SRR

F—]rT

|
N
L

5(11
il

i
Ll

|
-
Ll

I
OO0

|
|

NI

o0
Kl

ﬁ
|

L
i
_

1.00

TER

L XMTR |
R_%(feet)

P
DIST(feet)

ALT (feet)

DIST(n.m.)

L
[

Fr\
- |
LJ

N
LIl

000

|
\
L
]
-

ERER
i
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STEP KEY ENTRY KEY CODE' COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
@61 x¥LBLa 21 1€ I a57  RCL4 36 84
@a2  CLRE 16-53 @58  RCLS 36 @5
a3 & Be ass - ~-45
884 @ ag ach % 54
aas = ar @61 RCL3 3 a3
aac & as 862  RCLE 36 @&
@a;  ST06 35 a¢ 863 - -43
8es 3 az aE4 Iy 54
ae9 4 a4 865 + -35
aia 4 a4 8ct  RCLE 36 #e
ail a 8é aer : -24
@iz e -35 aed ETK 24
ei3 5747 33 67
a14 ! él o7
815 RTH 24
816 *LELRA gl 11
S (1D 35 ai
a1 RCL7 36 &7
a1q + -85
aze Ne 53
a2l ETGE 35 88
a2z RCL! 36 H1
a3 ETN 24
@24  *LBLE 2112 %%
23 8TO2 35 a2
826  RCLV 36 87
27 + -55
28 52 a3
a8 5704 35 84
838 RCLZ 3o 8z
as1 KTN 24
832 #LBLC 21 13
833 RCL7 36 87 550
a3q4 + -a5
@3s ac 33
836 §TG3 35 83
a3r KTN z2
838 xlBLce 21 16 13
29 RCL4 Je 84
848 RCLB 36 88
841 - -45
84z I3 a4
843 RCLSG 36 85
a44 - -45 19
845 ERCLE 36 @5
84e I8 94
847 3F 34
48  RCL7 36 87 FLAGS SET STATUS
849 - -45 =
ase RTN 24 FLAGS TRIG DISP
o5t sLBLD 21 14 1 RN I
as2 RCLE 36 86 > 10O [Z/ GRAD OO SCI %
853 X -35 RAD O | ENG
@54 ST0S 35 65 = 3 4 n_2=
855 RTH 24
85¢ #LBLd 21 16 14 S EGISTERS
0 1 3 214 5 6 7 Bl NE
TER XTMR (ALT+R) “| (XMTR+R) | DIST(ft)} 6076  R=20901440 (TER+R)’
SO St S2 S3 S4 S5 S6 S7 S8 S9
A B c D 1




Program Desecription 1

23

~
Program Title Position and/or Navigation by Two VOR's

Contributor's Name ~ Hewlett-Packard

Address .IOOO N-E- C'iY‘C1e B]Vd.

City Corvallis State Oregon Zip Code 97330

. J

s )

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.

DIST, ; sin(R; - HDG, ,) |
DIST = 12. (R, 12)

sin(R, - R,) |
where

R; = Radial from VOR,
R; = Radial from VOR,
HDG, , = Heading between VORs
DIST, , = Distance between VORs
DIST = Distance from VOR, to aircraft

Operating Limits and Warnings

\_

4 )
This program has been verified only with respect to the numerical example given in Program Description /. 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 |

< )
Program Title Navigation by Two VORs
Contributor’s Name
Address
City State Zip Code
\ /
4 N
Program Description, Equations, Variables This program may be used to navigate between any two points
provided signals can be received from two VOR stations.
N
DESTINATION VOR
CURRENT POSITION
_ DISTIZ Sin(R2 - HDGlz)
! Sin(Rz - Rl)
DIST = D; + DIST;p
where
DIST, , = Distance between VORs
HDG, , = Heading between VORs
R; = Radial from VOR,
R, = Radial from VOR,
R, = Distance from VOR; to aircraft
D, = Aircraft position vector with respect to VOR, —
——
Operating Limits and Warnings DIST | p = Destination position vector with respect to VOR,
DIST = Required flight vector to destination
The VORs must not be in a straight line from the aircraft.
\. Y,
7

MATERIAL.

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and usesw
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

-/




Program Deseription 11

25

r‘ékétch(es)

-

L,

Sample Problem(s)

/. Sample Problem
R, =170 degrees
R, =240 degrees
DIST[2 =27 n.m.
HDG,, = 125 degrees e

What is the distance from VOR,?

4?- Sample Problem

R, =170 degrees
R, =250 degrees
DIST;, =13 n.m.
HDG,, =145 degrees
HDG =255 degrees
DIST,;, =20 n.m.

Find the heading and distance to the destination.

Solution(s)

/. Solution
DIST = 26 n.m.

2 Solution

HDG = 289
DIST =23 n.m.

..

s
Reference(s)

This program is a direct translation of a program

Aviation Pac.

from the HP-65
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Program Deseription 11

\_

-
Sample Problem(s) . .

Solution(s) Keystrokes

See Displayed

1. [f] [A] 170 [A] 240 [A] 27 [B] 125 [c] [f] [c] 26
2. [f] [A] 17OH[A] 250 [A] 13 [B] 145 [C] 255 [D]
20 [D] [E] 289
[E] 23
\
7
Reference(s)




User Instruetions -

—»DIST HDG., DIST... ~HDG
DIST12 HDG12 i) 1D SDIST
INPUT OUTPUT
INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
Enter program L
I
Initialize | ¢ [ A
L]

Input all of the following:
Present position radial from R
VOR1I 1(DEG) | A R1
Present position radial from VOR, R, (DEG) A R
Distance between VORS DIST 12 B DIST 2
Heading of VOR, from VOR1I HDG12(DEG] C HDG, ,
Calculate distance from VOR, or continue f C DIST
inputs 7
Heading from VOR.to destination HDG.D(DEG D HDG"!D
Distance from VOF&1 to destination DIS'Im D DIS;q
Calculate magnetic heading E HDG
Calculate distance to destination 7 E  DIST

change appropriate inputs.

I
I
I
|
|
I
|
|
|
|
I
|
I
I
|
I
For_new case return to steps 3 and 4 and {
|
I
|
I
I
I
I
|
I
I
I
I
I
|
I




97 Program Listing 1

o8
, STEP " KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
7 ee! wiBLs F1 16 11 as7 S0V 35 &7
Az DSre -63 @géd asg 52y -41
gaz CLE =51 ass £T08 35 as
aa4 RTKH 2 e g 85
@85 ¥LELR 21 i1 8&! e ae
aas  ST0! 5 61 862  RCLS 35 85
gar ETN 24 As3 - -45
888 «xLEiq 21 11 as4 RCLE 36 @6
aaa gT0Z 25 éar CIN] K 44
e1e ETH 24 @66 ST+7 35-55 B¢
811 *LBLE 2112 aer sy -41
a12  sTO3 35 63 @68 ST+& 3I5-55 @6
812 RIN 24 869  RCLE 36 8¢
#14 ¥iEB. ( 21 13 g8 RCLY 36 @7
815 sTo4 35 84 871 F 34
fle RTKN 24 ie aeY -41
617 *LEBLc¢ 21 16 13 873 a as
ale  RCL: 36 &z 874 @ e
A19  RCL4 36 84 75 sy -41
26 - -45 a’eé - -45
g21 SIN 41 a7 a aé
22 RCL3 I6 B3 @re bt 4 -4]
623 x -35 #7e gy 16-35
24 RCLE 35 &z age GSEe 27 16 15
25 RCLI 36 ai @81 STG7 35 87
RZE - -45 ag? R -31
27 SIN 4i asz Ri -31
azg = =74 884 STag 35 88
aze AES 16 31 85 RCLT 36 ar
aie FTH 24 a8t KTN 24
A3 ¥LBLD 21 14 887 sLBLE 21 15
@32 &TGs 35 858 asg RCLS 36 88
iz RTN 24 889  RTN 24
@34 *LBLD 114 @98 xlBlLe 2! 16 15
g35 STGE 25 88 891 3 a3
236 FETN 24 aaz t 8
A77 kLELE 21 15 gaz 8 6@
838 RCL3 36 83 a4 + ~-55
838  RCLi 36 #1 895 RTN 24
@48  RCLZ i6 B2
a41 - -45
g4z SIN 41
a4z z -24
844 RCLZ 36 a: 100
@45  RCL4 36 84
£4¢ - -45
a47  SIN 41
a4 -35
45 AES 16 31 FLAGS SET STATUS
ase z gz 0 FLAGS TRIG DISP j
851 i ;7 1 ON OFFA 2
85z 8 ai o O DEG fx @
@53 RCL1: 36 Bl 2 1 O ? GRAD O sci O
iy - 45 o > 2 O RAD O | ENG O
8:;:, JORY _4; 3 0O @/ n_ 0 __
as¢ +F 44
REGISTERS
0 "Ry 2 R, 3 DIST,, “HDcl2 5 HDG, 6 DIST, ’ USED & usep |°
SO S S2 S3 S4 S5 S6 S7 S8 S9
A B C D E 1
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Program Deseription |

3 )
Program Title Position by One Vor
Contributor's Name  Hewlett-Packard
Address 1000 N.E. Circle Blvd.
City Corvallis State Oregon Zip Code 97330
. J
( )
Program Description, Equations, Variables 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.
N
VOR
Ryt
&
V\@
R1t1
The distance from the VOR station to the airplane is given by
GS x At) sin(C - R
sin(Ry - R,)
where GS = ground speed of aircraft
At = time between readings = t, - t,
C = magnetic course of aircraft
R, = first radial to the VOR
R, = second radial to the VOR
t, = time of the first VOR radial intercept.
t, = time of the second VOR radial intercept.
Operating Limits and Warnings
e
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.
\. J




30

Program Desecription 1|

4 ‘
Program Title Position b_y One VOR

Contributor's Name  Hewlett-Packard

Program Description, Equations, Variables

% L C=TAS LHDG -V /. D-V

where V = magnetic variation
TAS = true airspeed
HDG = aircraft heading
W = wind velocity
D = wind direction (true)
L should be read as ““at angle™.

it is blowing toward.

Ground speed and course are found from the polar representation:

Although the ground speed vector is the true airspeed vector plus
the wind vector, equation (2)is correct because the wind dircction
D indicates the direction the wind is coming from, not the direction

Address 1000 N.E. Circle Blvd.

City Corvallis state Oregon Zip Code - 973330 _
\ J
(o )

Operating Limits and Warnings

Limits and Warnings

second.

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

upon any representation or description concerning the program material.

MATERIAL.

This program has been verified only with respect to the numerical example given in Program Description /l. 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

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

_/
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Program Deseription 11
N
( Sketch(es)
L )
)
rSample Problem(s)
An airplane is flying at a heading of 35°. Iis true airspeed is 150
knots. The reported winds are 240 at 19 knots. Magnetic variation
is 15° west. At 3:22:10 the OMNI indicufes a heading of 330” to the
station. At 3:34:30 the VOR reads 240° 1o the station. What is the
distance to the station at the time of the second reading?
Solution(s) 31.72 nautical miles
Keystrokes See Display
[f] [A] 240.19 [A] 15 [CHS] [A] 35 [B] 150 [B]
3.2210 [C] 330 [D] 3.3430 [c] 240 [D] [E] 31.72
D,
)
Reference(s)
This program is a direct transilation of a program from the HP-65
Aviation Pac.
N J




User Instruetions

Wind V HDG TAS
INPUT OUTPUT
INSTRUCTIONS DATA/UNITS DATA/UNITS

Enter program
Initialize 0 00
Optional: Input wind vector then DDD. KK DDD. KK
magnretic variation(+E,-W) V{Deg) v
Input all of the following:
Aircraft heading HDG(Deg) HDG
then true airspeed TAS(n.m.) TAS
Intersection time of first radial t, (H.MMSS) t,
first radial heading to the VOR R1(Deq) R,

T 1
Input intersection time of second VOR radial | t,(H.MMSS) L
and. second radial heading to the VOR R (deq) R..

VAR 2
Calculate distance to VOR DIST (n.m. )

For a second fix using the same station go

to step 5. For a new case go to step 3.

H.MMSS means hours, decimal point, minutes,

coconds. 2.0355 is 2 hours 3 minutes and 55

seconds.
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
gai 21 i6 11 857 HMS+ 16-55
@62 -5 658 HMS+ 16 36
63 35 &l 859 ENT? -21
a64 5 62 @68 CLY -51
@es 16-21 BE1 X¥7 16-34
886 24 852  6SBe 23 16 15
867 ST 863+ -55
ggs  ST0Z 35 @C 664 x -35
ges BTN 24 865 K=y -41
818 xLELA 21 11 866 RCLT 36 &7
811 STOS 5 61 8T - -45
812 RIN 24 668 SIN 41
813 xLELE 21 1F #69  x -35
e14 ST04 35 84 €78 RCLY 36 &7
@15 RTN 24 871 RCLE 36 88§
B16 ¥LELE 21 12 ez - -45
817 €103 35 a3 e’z SIN 41
81€  RTN 24 er4 = -24
819 ¥LBLL 21 13 875 RTN 24
626 RCLE 36 @6 67¢ ¥LBLe 21 16 15
gz1 ST05 35 @S er7 Ol -51
Zr N 2 -41 a7e 2 8z
23 STOE 35 @6 7s 4 a4
824 RTN 24 888  RTN 2
825 kLELD 21 14
82€ RCLE 36 86
g27 sTo7 IS a7
28 xay -41
629 STOE 35 @
836  RTN 24
631 XLBLE 21 15
#32  RCLZ 36 &2
833 INT 16 34
834  RCLI 36 81 050
635 - -45
@3¢ RCLZ 36 &2
837 FRC 16 44
3 EEY -23
@39 2 8z
A48 -35
841 CHES -2z
@42 44
843 RCL4 5 B4
844 RCLZ 36 @3 100
@45 R 44
a4 uey ~41
a47 Rt 16-31
g4e 4+ -55
g4a Ri -3] FLAGS SET STATUS
T ; -55 0 FLAGS TRIG DISP
8s! 1 16-31 1 N
asz 52y -41 0 OD Og:/ DEG & Fx &
853 +F 34 2 v 0 ] erao O | sai O
854 RCLE 36 86 1o 3 2 J gtf, RAD O | ENG,O
855 RCLS 36 @5
85 CHS -2z
REGISTERS
0 "v(oEG) |°ppp.kK | TAS fawet 0T P T, TRy PR
S0 S S2 S3 Sa S5 S6 S7 S8 S9
A B C D E 1
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Program Deseription 1

Program Title D M E Speed Correction

Contributor’'s Name Hewlett-Packard

Address 1000 N.E. Circle Blvd.

City Corvallis State Oregon Zip Code 97330

S D
(oo - )
Program Description, Equ

The program calculatesground 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 V, is
given by:

V, = GS x|cos (D - ©)|
where

GS = The aircraft speed
D = Direction to (or from) the DME station
C = Aircraft ground course

solving for GS

Vi
g=_
|cos(D-C)|

The program will also correct for aircraft altitude

GS VAh? + DIST?

GS' = i
DIST

where

GS' = Aircraft ground speed corrected for heading and elevation
Ah = Difference between aircraft and DME altitude.
DIST = Distance to DME

Operating Limits and Warpinne
Limits and Warnings

The accuracy of the DME 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°.

The program uses ground course as an input, not aircraft heading.
Aircraft headings must be corrected by the wind correction angle to
\ obtain ground course.

This program has been verified only with respect to the numerical example given in Program Description Il. 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
tMATERIAL.

_/
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Program Deseription 11
~
Sketch(es)
\_ y,
e )
Sample Problem(s)
An airplane flying a course of 265° intercepts the 220° 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 See Display
[f] [A] 265 [A] 220 [B] 123 [C] 174
7 [D] 10000 [E] 179
\
<
Reference(s)
This program is a direct translation of a program from the HP-65 Aviation Pac.
\-




% User Instruetions

DME SPD
Course Radial -+ GS
INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS DATA/UNITS
1. | Enter program
| 2. | Initialize
| 3. | Input course (degrees) course course
and radial (degrees) radial radial
4. |Input DME speed and calculate ground speed V1 (knots) C ,E§£EEQEEL
5. |Optional:* Input distance to DME DIST(n.m.) DIST
Input altitude above DME and calculate GS Ah{ft) | GS(knots)

For new case with same course and radial go to

step 4. Go to step 3 for new case

Step 5 corrects for elevation effects and is

not necessary unless the aircraft is very high

or very closeto-the DME station

g
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
| PO L
gdl ¥iBlLs Zi 16 11
aaz  DSPE -3 @@
883 (LY -51 —
aaq ETK 24
885 xLELA £1 11
aae S70i 35 #i
ae7 RTH 24
@88 xLBLE 21 12
fag 8102 35 8z
gla RTHN 24
#11 xLEBiLC 2i 13
g12 RCLZ 36 @7
a1z RCLT 36 @]
a4 - -45 o
615 cos 4z
Ale < =24
a7 AES 16 31
g8 §TG2 35 a3
g1a FTH 24
az28 «xlLELD 21 14
azi STa4 35 a4
=7 FTN 24
823 LBLE 21 IS —
824 ENT? =21
125 & a6
826 15 e
azg & acs
825 < ~24
a3a y< 53
821 ECLgG 36 84
32 ye &3
33 + —55 090
g3i4 i 84
a3s fig 36 84
836 < ~24
A37  RCLZ 36 63
838 X -35
a3s RTN 24
100
FLAGS SET STATUS
0%0 0 FLAGS TRIG DISP
1 OO[I]\I Y| oee =] Fix D/
2 1Dg// GRAD O scuﬁg
10 > O RAD O | EN
3 3 D Q/ n_Q__
REGISTERS
0 1 2 10 3 4 5 6 7 8 9
COURSE | RADIAL Gs DIST
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D E 1
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Program Desecription 1

(" .
Program Title AY,?rage Wind Vector,

Contributor's Name  Hewlett-Packard
Address 1000 N. E.’V”C'iY‘C'|e B1 th ’

ciy Corvallis o state Oregon  ZipCode 97330
\_

Program Description, Equations, Variables S S

When planning a flight it may be helpful to reduce several reported

S :Im: vc?ctors along the flight path to one average wind. By weighting
ach wind vector along the flight path according to the distance it

acts, an approximate avera i
ge wind vector can be found. F i
from A to D with forecast winds as shown: orafignt

WIND CD

e e e e e Wind Ave = —1 [(Di ta X Wind . —
Distap L ° ABXWind ) + (Distp)

(Windpe) + (DjStCD)(mCD)]

Operating Limits and Warnings e S -

Limits and Wamihgs

The greater the aircraft velocity as compared to that of the wind the
e closer the approximation is to the actual case. ’

The velocity of input winds must be fess than 100. ' )

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in retiance 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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Sample Problem(s)

Sample Problem

Suppose a pilot wants to {ly from A to D given the following wind
pattern along his flight path. What is the approximate average wind?

160° 135°
10 KNOTS\ 40 KNOTS

N

Sketch(es)
\_ J
s )

Solution(s) Solution
Wind Ave = 162.15 or a 1S knot wind at 162 degrees .
Keystrokes See Displayed
[fI[A] 220.153 30 [} 160.10 [} 45 0]
135403208 3 162.15
-
Reference(s)

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

Aviation Pac.




0 User Instructions
-+ Ave.Wind
(DDD.KK)
STEP INSTRUCTIONS DA:—'::,’S,I.TS KEYS DBTTI.S:II'S
1.} Enter program 1]
I
2. ] Initialize [f J[A ] 0.00
I
3.{ Input wind vector for a particular flight I
segment and input distance along segment poo.kk* | [a JL__1 | pop.kk
over which wind vector acts DIST @ lffij DIST
- -~
4. ]| Repeat step 3 for each segment [ ffj [ |
I
5. | Calculate average wind [c I ] DDD. KK
1]
6. | For new case go to step 2 10
1]
[ ]
L]
L]
L]
-
* | DDD.KK means direction, decimal point, wind ]

speed, 325.08 means a direction of 325

IR

IR NN

|
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
8g! ¥iBls Zi I& 11
@p?  LSFT -63 @87
A8 CLREC i6-53
é§4 chs e 060
@85 RTH 24
866 *LBLA Y
@87 ST0F 35 ar
asg  ENT* -f1
@83  FRC 16 44
ele  STOf 5 6s
211 - -45
12 s703 I5 a3
B1I  RCLT 36 ar
a14 RTHN 24 070
15 %LBLE 11z
a1 ©T07 s @7
@17  &T+1 35-55 @i
818  RCLE 36 8z
819 P -35
a2@ 36 a3
Azl -41
22 44
e irs I5-.5 Y
oz o
25 I5-55 @5
a26 36 a7
827 24
g2g 2113
aza 36 a5
a3a 36 &1
31 -Z4
a3z 36 @4
13 i6 81 —
a34 -24
A5 k7
83s I5 @6
a3z -3
8z I5 a7
s -21
a4 L; -5]
841 16-34
842  ESEe 23 15 13
a4z + -5 -
Ad4 ) -6
845 g a5
a4 + -55
@47 INT 16 34
@48  RCLE 35 8E
a49 N g5 - FLAGS SET STATUS
@sa  RTN 24 FLAGS __ TRIG DISP
851 xLBLc 21 16 13 i NI 2NN -+
e 1 2 1 0 @y Grap O | scl O
@532 7 @z o > O #] RAD O ENG, L
854 € ac 3 3 0 n
st e aa
836 FIN < REGISTERS
0 1 2 3 4 E 5 E 6 7 8 g9
SUM D v/100 | wWIND® y AVE V/10Q USED
SO S S2 S3 S4 S5 S6 S7 S8 S9
A B C D E I
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Program Description |

Program Title Course Cor”ecﬁon, .

Contributor's Name Hewlett-Packard
Address _ 1000 N.E. Circle Blvd. R ) L
City Corvallis state Oregon ~ ZipCode 97330
\_

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

POINT OF
DESTINATION

REFERENCE
CHECK POINT

=4

X
POINT OF ORIGIN E

<}

. D
Program Description, Equations, Variables o e o e

Operating Limits and Warnings

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses

upon any representation or description concerning the program material.

PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS

TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS

FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

_/
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Program Description |

ﬁrogram Title I e . ) B e
Contributor’s Name e . e
Address B : - e e e
City R N : _ .. State oo Zip Code _____
\
s —
Program Description, Equations, Variables . .. .
The following inputs are used in calculations. o
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 T
to the right of course); -
T DIST = Total distance from the point of origin to the point of -
destination;
DTCP = Distance to checkpoint from point of origin;
- DFLN = Distance actually flown from origin to point of course
correction calculation. This value may be used instead of
T e DTCP. When it is used it is input as a negative quantity;
o 777" HINI = The initial heading that should have been flown to arrive
_ at the point of destination;
R ——w— HFLN = The heading actually flown to arrive at the point of
calculation for course correction. It may be used instead
of H INI. If it is, it is input as a negative value;
"The outputs of calculation are:
HDG = The new heading to be flown to arrive at the point of
S destination:
Operating Limits and Warnings R R I
( )
This program has been verified only with respect to the numerical example given in Program Description Il. 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,
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Program Description |

s )

Program Title . e PR B I

Contributor’s Name . . e e e

Address . ) e B e

City e - _.... State e ... 2ipCode __
\_ J
( N

Program Description, Equations, Variables ... _

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

,,,,,,,,,,,,,, DTCP = /{-DF)? - (DOC)? R —

DTG = V/(DTCP - T DIST)? + (DOC)*

C
HDG = sin"! [%%} H INI I

Operating Limits and Warnings . ... S

Limits and Warnings e

This program assumes a flat earth. Large distances or calculations
~“near the poles will yield inaccurate results.

This program has been veritied only with respect to the numerical example given in Program Description Il. 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.

\. _J/
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Program Deseription 11

S - e . I - \
(- Sketch(es) : i
‘p”., - - - 5 ‘ -4
1 ] :
L,,,iA . —— — e — e RGP SO SR 5y - AA__.;A;J
)
Sample Problem(s) o
e Sample Problem e ———
e Suppose: —— -
DOC = 15.6 (left) o
T DIST =180
H INI = 85.5 degrees -
D FLN = 104 (input as - 104) -
o Find the heading which must be flown to reach the destination and
the distance to destination.
Solution(s) _ } _
Solution
HDG =96.93 degrees
- DTG = 78.74 miles - T
- N Course Correction -
Keystrokes See Displayed -
e [fI[A] seMiso@sss@ioscm @@ 96.93 ———
T a 78.74 T
B — — — — — ——— e S — _._..J
s 2
Reference(s) .. - _ — —

This program is a direct translation of a program from
Aviation Pac.

the HP-65




" User Instruetions

H INI
(-H FLN)

——

STEP INSTRUCTIONS DA?EﬁJWS KEYS DSRJS:LS
1. | Enter program Lz:;] L‘i;]
[
2. | Initialize Il oA 0.00
L
Input distance off course (+left or -right) BOG A DOC
and total distance T DIST B T DIST
and distance from origin to checkpoint DTCP C DTCP
or distance flown (negative) -D FLN o -D FLN
and initial heading H_INI(Deq) | D H_INI_(De
or heading flown (negative) -H FLN (Dep) | D LH FLN (Deg
4, | Calculate new heading E HDG (Deg)
5. ] Calculate distance to destination E_ DTG

(Steps 4 and 5 may be repeated alternately to

display HDG and DTG)

6. | To modify problem go to step 3. For new case

go to step 2.
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
861 xLBLe 21 16 i 857  STOS 35 88
682  CLRE 16-53 858 3 a3
883 LS -51 @59 & 86
ga4  RTN 24 a6a @ a@
865 xLBLA 211l 861 K<vo 16-35
68s  STO! 5 1 @62 GSBe 23 16 15
aar RN 24 863 a a6
888 ¥LELE Z1 12 864  RCLE 36 86
aas 5704 35 @4 865 Navo 16-35
818 RTH 24 866 CSBd 23 16 14
811 *LELC 2113 a7 a a@
A1z §TO2 35 @z 868 + -55
812 RTH 24 #E2  STOE 35 86
@14 ¥LELD s1 04 878  RTN 24
815  S703 35 83 871 ¥LBLE Z1 15
B1E  RTN 24 72 RCLE 36 86
@17 ¥LEL 21 15 73 RIN 24
18 36 8z 874 xlBLe 21 16 15
a1g A 75 - -45
82@ 16-35 76 cT08 35 as
21 27 83 @7 RIN 24
gz2 36 8 878 sLBLd 21 16 14
23 53 a7s 3 83
624 I @i ase & as
25 53 881 a a6
26 - -45 87 + -55
27 7y 54 @33 RTN 24
828 ENT? -z L
829 ¥LBL3Z 21 83
A3e 2 -3l
@31 STaS 35 65
837  RCL4 3 84
873 - -45
834 XE 53 090
835 RCLI 36 @1
836 e 53
837 + -55
aze i 54
@39 STOS 5 @6
848 RCL! 36 81
641 xRV -41
847 : -4
847 SIN- 16 41
844 STOF 35 a7 100
@45  ROL3Z 3 62
A4E  N2@° 16-44
847 ET01 22 8l
g:g ng} % 61 _ FLAGS SET STATUS
p58  RCLS 36 85 FLAGS TRIG DISP
- = y ON OFE
o2 TaR< 16 41 > ° 5 oA omm el & S
52 -55 L 5 2] Ao D | eng O
854 xLBLI 21 @l AL 3 202 e
855 RCLT 36 &7
T _:: _
856 * e REGISTERS
0 "hoc 2D e ;r"g b T ooist > prep DTG |CORRECTIN HDC
SO S1 S2 S3 S4 S5 S6 S7 S8 59
A B C D E I
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Program Deseription |

upon any representation or description concerning the program material.

MATERIAL.

< )
Program Title Time of Sunrise and/or Sunset
Contributor's Name Hewlett-Packard
Address 1000 N.E. Circle Blvd. ,
City Corvallis state Oregon Zip Code 97330
\_ J
s )
Program Description, Equations, Variables
Sunrise is computed from
S= [0 - cos™! (~tang tang,)]/15 - E + 12 )]
where
8o = observer’s longitude
¢, = observer’s latitude
¢ = subsolar latitude (declination of sun)
E = equation of time
¢, and E are approximated by
s =-23.5cos (t +10) (2)
E =0.123 cos (t + 87) - /e sin (2t + 20) (3)
t=0988(D~1+303(m-1)) 9)
where D and m are day and month respectively.
NOTE: Equation (1) computes the time at which the middle of the
sun is on the liorizon. Equation. (1) does not account for atmo-
pheric refractions. Refraction causes the sun to rise earlier than the
value given by equation (1).
Operating Limits and Warnings
\. J
( )

This program has been verified only with respect to the numerical example given in Program Description Il. 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

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

_/




Program Description | i

4 )

Program Titie

Contributor’s Name

Address

City State Zip Code

\_ y,
( )
Program Description, Equations, Variables
Sunset is computed from
S=1[0g +cos™! (~tang, tangy)] /15 -E + 12 (1)
where
0, = observer’s longitude
¢, = observer’s latitude
¢s = subsolar latitude (declination of sun)
E = equation of time
¢s and E are approximated by
¢s =-23.5 cos (t + 10)
E =0.123 cos (t + 87) - /6 sin (2t + 20)
t=0988(D-1+303(m-1))
where D and m are day and month respectively.
NOTE: Equation (1) computes the time at which the middle of the
sun is on the horizon. Equation (1) does not account for
atmospheric refractions. Refraction causes the sun to set |ater
than the value given by equation (1).
Operating Limits an- Wacnin~-
Limits and Warnings
The approximate values of ¢ and 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°.

\_ y,
This program has been verified only with respect to the numerical example given in Program Description Il. 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 11

ﬁ v e e i
Sketch(es) !
I . . - .
2 )
Sample Problem(Ss) ... .o
_—— Sample Problems
What time does the sun rise in San Francisco (37°37'N,
S 122° 23’ W) on Christmas Day? What time does the sun rise on June o -
- - 257 - —
Solution(s)
Solutions
T 15:27 GMT (07:27 AM Pacific Standard Time)-
12:53 GMT (05:53 AM Pacific Daylight Time)
e Keystrokes See Displayed
2s (31203737 @122.238)
a 15.27 ) B
T s@3 12.53 -
\.i, S— - —_—
7
Reference(s) . _
_____________ Th1:s program is a direct translation of a program from the HP-65
Aviation Pac.




HH.MM means hours, decimal point, minutes.

2.03 is 2 hours 3 minutes

User Instruetions d
GMT S SET Z}
GMT S RIS
STEP INSTRUCTIONS DA?XEﬁWS KEYS DBxJS:LS
1. ] Enter program [;;ZJIL;Uf‘
S
2. | Enter all of the following: 1,74¢ ‘
Day of the month Day LA
Month Month B I |
Observer Latitude ** DD . MMSS* c |
Observer | ongitude Dpp . MMSS D ; : :
3. | Compute Sunrise E :: : HH . MM
4, | Compute Sunset f oIl E : HH. MM
K
5. | To change any variable, go to Step 2 and change e |
only those affected. N |
N
y l
y |
* DD.MMSS means degrees, decimal point, minutes K l
and seconds. 120.0713 is 120 degrees, 7 N |
minutes and 13 seconds. :: {
** | Southern latitudes and eastern longitudes are | |
expressed as negative values. :: :
okk N
o
| |
I
|| I
H |
S
[
I 1
Il
I
A
I I
I
L




o2 97 Program Listing 1
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY  KEY CODE COMMENTS
@@l  xLBLA 21 1! 57 2 ar
es2 5701 35 41 as 2 @:
ez RTN 24 as9 . -63
804 ¥LBLB 21 12 ace S (35
ges SsT02 35 8z 861 X -35
e8¢ RTN 24 ac? TAN 427
@67 xlBLC 21 12 862 RCL3 36 &3
@as 58703 35 ez @64  HMS+ 16 3¢
aan RTH 24 865 TAN 47
@18 xlBLD 21 14 866 X _-3{:?
g11  ST04 35 a4 @67  Ccos- 16 42
e1z RTHN 24 68 20 16 23 &2
@13 #LBLE 21 1% 869 ET0c 22 16 12
@14 3 az ara CHS =22
@815 a aa 871 RCL4 36 a4
fa1é . ~-6Z 872  HHS3 16 38
817 3 87 a7z 4 -55
@a18  RCLZ 36 82 874 1 M
a18 1 a1 ] 5 _S
aze - -45 7E < -4
821 X -35 @77 -55
822 RCLI 36 81 are 1 ?1
823 + -5% are 2 Az
824 1 i aga + -53
825 - -45 881  ENTt -2]
826 . -6Z agz2 CLY -5
az7 Q as @83 XMY° 16-34
828 g ag 984 ESRe 23 16 ‘Ii i
829 8 ag aas + -35
aie X =35 @gs  HHMS 16 3%
831  8T0S 35 @5 887 RTN 24
a3z g ag @88 #LBle 21 16 13
@33 7 ar a9 SF2 16 21 82
a34 + -3E @%@ ET0E 22 15
ais cos 42 @91 «lBLe 21 16 13
836 . -62 a9z RCL4 36 a4
837 1 a;: 893  HHMS? 16 3¢
@438 2 8z a94 + -85
a39 3 a7 a9s 1 81
848 ¥ -35 a9 L ,5
@41 RCLS 36 ac a7 = ~-24
842  ENT? -21 @98 + —g;
843 + -55 f89g 1
a44 2 2 iRe 2 az
845 a aa 181 + —ES
f84¢ + -85 182 2 Az
@47 SIN 41 183 4 a4
a48 & 8c 164  XMY? Ie-34
@49 g -24 185 GSBk Z3 16 ‘I,S
asa - -45 186 - -45
as1 CHS -2 187  HMS 16 3§
852 RCLS 36 83 188 RTN 24
852 1 H 189 xlBLo 21 16 1!
854 8 aéa 118 2 g:‘
as5s + -85 111 4 4
a5¢ cas 4z 112 RTN 29
REGIS 1ien> 5
1 2 3 a 5 6 7 8

° DAN [MonTHT 2AT [2ne | 4

S0 S1 S2 S3 S4 S5 S6 57 S8 S9

A B C D E
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53
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
117 ¥lBLL 21 16 12 [
114 ENT* =21 170
{15 - -45
11 RTN 24
120
180
130
1390
140
200
150
210
160
220
LABELS FLAGS SET STATUS
A ) B C DZ g E._. 0
DAY | foze | Lar WV Swhist FLAGS __ TRIG DISP
a ’ b c d e _ | ON OFF /4 z
SansE7 0 O [Z/ pec o Fix @
0 ! 2 3 4 1 D (z/ GRAD O | sci O
3 3 7 3 5 2 [ RAD O ENG O
3 3 O n
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Program Deseription 1
-

Program Title Azimuth of Sunrise and Sunset

Contributor’s Name Hewlett-Packard

Address 1000 N.E. Circle Blvd.

City  Corvallis State Oregon Zip Code 97330
\

~

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 azimuth of the sun is given by

. sin ¢g

COs Qg

Az =cos”

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

¢, is approximated by

¢, = 0.5 =23.5 cos(0.956 day + 9.66) where day is the
day of the year.

Operating Limits and Warnings
The approximations used in this program 1imit the overall accuracy to = 1%.

Significant errors can occur at or above the artic 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 ll. 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
tMATERIAL.

_/




Program Description 11

Sample Problem(s)

(o - : N
‘ Sketch(es) : ! ‘
S 0 P . S S
fh, e e b e e
; i !
P t H
S WSS SN . + ;— R t + i
: ‘ , g o
: X ‘ i
+ e Sl ; — ; T A} Al
i | ;
: ; )
) . Do e . . ‘
K - A - . 1 . L )
r )

Sample Problem

San Francisco (37° 37" N)?

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

Reference(s)

luti _ - .

Solution(s) Solution

e Answer: 240.51 degrees T

o o Azimuth of Sunrise and Sunset _ -

Keystrokes See Displayed
251203733 240.51

\_ R T J
7 - )

This program is a direct translation
Aviation Pac.

of a program from the HP-65




User Instruetions

56
Azimuth of Sunrise and Sunset
MONTH LAT RISE
INPUT OUTPUT
STEP INSTRUCTIONS DATAUNITS KEYS DATA/UNITS
1. |Enter program [N
2 Input all of the following ‘;ﬁ
Day of the month Day A_
Month (Jan = 1, Dec = 12) Month B
Observer's latitude DD, MMSS* | C
3. |Calculate either or both
Azimuth of Sunrise D
Azimuth of Sunset E
4 Go to _step three to_change anv inout variable
step thr to-change any—input—variable
Azimuth is given as a true azimuth, not
maqanetic
magnetic.
*

DD.MMSS means degrees, decimal point, minutes

and seconds.

20.0713 is 20 degrees, 7

minutes and 13 seconds.




97 Program Listing 1

57
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

861 ¥LBLA 21 11 857 HMS* 16 36

ea: £701 35 81 asg cos 4z

gas RTN 24 a5 = -24

864 xLBLE 21 12 ase oS- 16 47

ees  sT02 35 @z P 3 83

886  RTN 24 e e Pt
887 xLBLC 2113 853 f aé

8eg  ST07 35 @3 ges xay _41

g3 RTN ed 865  F2? 15 23 @2

@18 «xLBLD 21 14 866 - -45

811 RCLZ Jo 82 a&r RTN 24

a1z . -2 868 $LBLE 21 IS
813 4 84 869 SF2 16 21 @2

o14 = =33 @7é  6TOD 22 14

813 € z 871 $LBLd 21 16 14

a1é . -6z 872 CLX -51

817 3 83 @73 sT08 35 @s

218 + -55 874 RTH b

819 INT 16 34 875 RS 51
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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. Every one 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 Mechanical Engineering
Mathematics Surveying
Electrical Engineering Civil Engineering
Business Decisions Navigation
Clinical Lab and Nuclear Medicine Games

Users’ Library

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 Medical Practitioner
Portfolio Management/Bonds & Notes Anesthesia
Real Estate Investment Cardiac
Taxes Pulmonary
Home Construction Estimating Chemistry
Marketing/Sales Optics
Home Management Physics
Small Business Earth Sciences
Antennas Energy Conservation
Butterworth and Chebyshev Filters Space Science
Thermal and Transport Sciences Biology
EE (Lab) Games

Industrial Engineering
Aeronautical Engineering
Control Systems
Beams and Columns
High-Level Math
Test Statistics
Geometry
Reliability/ QA

Games of Chance
Aircraft Operation
Avigation
Calendars
Photo Dark Room
COGO-Surveying
Astrology
Forestry




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 SUNSET
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