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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, resulting

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 |l 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 Il 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-97 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 |
 -

Program Title Great Circle Plotting

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

 

  
 

Address ]OQO N E. Cirq]? BOU]GV@W“W e

City _ Corvallis  stateOR Zipcode 97330
\_

~ N\ 
Program Description, Equations, Variables _ G“’en the, ]atitugg_gr,‘,d“,]pngitUde of two points on

theglobe and anintermediate longitude, thisprogram calculates the latitude

corresponding to theintersectionofthegreat circlerouteand the intermediate
Tongitude.

 

 

 

o , LNG,; (INTERMEDIATE LONGITUDE)

LAT, (INTERMEDIATE LATITUDE)

LATs
 

(SOURCE LATITUDE)
LNGs
(SOURCE LONGITUDE

4\ LAT, (LATITUDE :
DESTINATION)

LNG, (LONGITUDE
DESTINATION)

 

N\
- _ GREAT CIRCLE ROUTE

 

   
 

 

 

 
  

 

= tan-1 [ (A - B)
_LAlI_,tan- SJFH(*ENGDv L'n‘lgs\l ]

) } A= (tan(LATg) cos(LNGS)-tan(LATS) cos(LNGa)) sin(LNGI)

_ -
 (tan(LATD) sin(LNGS)-tan(LATS) sin(LNGD)) cos(LNGI)

 
Operating Limits and Warnings No leqg 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 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.   v,
 

 



 

 

 

Program Deseription 11
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Sample Problem(s) On @ flight from St. Helena to Bermuda,whatis the latitudeat

35° 17' west longitude?

 

 

  

 

  

  

  

 

 

S . e — e LAT LNG s

St.Helena ~15°585's 5° 44' W -

Bermuda - 0 32° 19' N 64° 51' W

 

Solution(s) !-AII_f_E”' N o

~ Keystrokes:

_15.55[CHS] [A] 5.44 [B]32.19 [A]

 

 

64.51 [B] 35.17 [¢] a7 _
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Reference(s). o L 1

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



User Instruections

 

 

 

 

 

 

 

 

 

 

 

new case go to step 2.
 

 

STEP INSTRUCTIONS DATAUNITS KEYS DATAUNITS

1 Enter program 1]

2 Input source latitude* DD.MMsS*Y [A|[| degrees

and longitude DDD .MMSS (BJ[] degrees

3 Input destination latitude DD .MMSS []i::]L;:::] degrees

and longitude DDD,MMSS [ji;j Lé;i] degrees

4 Input an intermediate longitude and calculate flffj E;;;J

the corresponding latitude poo.mmss [CJ[ LAT (degrees)

5 For new intermediate point go to step 4, for I

L]
[
[ 

*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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97 Program Listing I
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

1 I '
foo 801 xLBLR 21 11

@82  HMS+ 16 36
883 RCLI 36 a1 —
@84  ST02 35 @z
g@s XY -41
@86  STO! 35 81
@@z  RTN 24
888 xLBLB 21 12
889  HMS+ 16 36
@16 RCL3 36 83
@11 5T04 35 84
812 XY -4]
@13  ST03 35 83 —
@14  RTN 24
815 xLBLC 21 13
@16  HMS» 16 36
@17 STO07 5 a7
@18 RCL4 36 64
@19 RCLI 36 81
820  GSBE 23 15
821 RCL? 36 67
822 RCL3 36 83
823 RCL? 36 82 —
824  GSBE 23 15
825 - -45
826 RCL4 36 84
827 RCL? 36 87
828 RCL1 36 81
829  GSBE 23 15
836 - -45
@31 RCL3 36 83
832 RCL? 36 87
833 RCL2 35 82 =
834 GSBE 23 15
835 + -55
@36 RCL3 36 @3
837 RCL4 36 a4
838 - -45
839  SIN 4]
848 z -24bal  TANS (6 43 - FLAGS SET STATUS

@42 ST08 35 @8 FLAGS TRIG DISP

843 2HMS 16 35 — ! BRI e m x ®
844 RTN 24 2 1 0 ® GRAD O scI O
845 &LBLE 21 15 > O K RAD O Eng. O |
846  TaN 43 3 3 0 K n
847 2y -41
a48 cos 4z LABELS

X -35
e gup o LAT P LNe [CoLAT LNG P €
@51 SIN 41 o c d e
as2 X -35 1 2 3 4

@53  RIN 24 - - - -

REGISTERS

1 2 3 4 5 6 7 8 90 LAT, LAT LNG LNG¢
 

So

 
S1 S2

 
S3

  
S4 S5

 
S6 S7

 
S8

  
S9

    

D    
 



Program Desecription 1
 

 

 

-

Program Title _Rhumb Line Navigation o o _

Contributor’'s Name HEW]et,PT,PaCkard Compan_y, _H8167/97 USG?S,',...Li.'?FE‘:)L R

Address 1000N. E. Circle Boulevard

cty  Corvallis R __State ~OR~ZipCode97330
.
 
 

 

 

( j

Program Description, Equations, VariablesV,._.T_h;i,__S program aCC§,Et§ the coordinates of two pOintS on

theglobe and calculates the rhumb1ine heading (HDG) and distance (DIST) between

 

them. The programinputsare latitude and longitude ofthe source (LAT¢, LNG;) and 

latitude and longitude of the destination (LAT,, LNG,)in degrees, minutes, and 
seconds. Theprogram outputs are heading in degreesand distanceinnauticalmiles.

S1nce therhumb11neisthe constanthead1ng path betweenpo1nts onthe g]obe,it

forms the basis of short distance navigation.In low and mid latitudes the

rhumb line is sufficient for virtually all course and distance calculationswhich

private p1lot§wenqounter; However, as distance increasesor at high latitudes,fthe

rhubline ceases tobeanefficientflightpathsinceitis not the shortest distance
 

betweenpoints.
 

The shortest distancebetweenpointsisthe greatcircle. However, in order to fly 
great circles, an infinite number of heading changesarenecessary. Since it is

impractical to calculate an infinite number of headingsataninfinite number of 
points, several rhumb linesmaybe used toapproximate a great circle. The more
 

rhumblines that areused the closertothegreat circle distance the sum of the

rhumb-Tline d1stances w111 be. Great Circle Plotting, may be used may be used to

calculate intermediate head1ng change po1nts wh1chcan be 11nked by rhumb lines.
Operating Limits and Warnings S-

 

 

 

 

 

 

   This program has been verified only with respect to the numerical example given in Program Description I/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
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 Desecription |
 
 

( . . . R
Program Title Rhumb ML1 ne Nav1ga_\t10n - R . R

 

 

 

 

 
 

 

 

 

 

Contributor’s Name Hew]ettPackardCompany,HP-67/97 Users' Library

Address1000N. E. CircleBoulevard
City ‘Corvalhfis B ______State OR . Zip Code _,_.___27_@9____

\. y,

. )Program Description, Equations, Variables B

_ S ooTE POTS

S CALCULATED BY S ——
Xm GREAT CIRCLE -

e ep 1 PLOTTING O—

 

LNGs

S g,,W,_,‘WJ,F{LNG - LNGW)W”_-,-,,_M——

eRTLAN| 1807Rtan(45+1/2LAI~§;ln~%an(45~+~4fng1~}}~--~————«-m
 

 
  

DIST60 (LAT-LAT)/cos (HDG)
 

_or,1f cos (HDG) =0
 

 

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

 

Operating Limits and Warnings N0 _course should passthrough either the south or north

pole. Errors in distancecalculationsmay be encountered as the cos (HDG)

approaches zero.

 

 

 

Accuracy deteriorates for legs shorter thantwo or three miles.
 

L R - : ee

7

 

 

 

 
 

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
MATERIAL.  \. J
 

 



Program Desecription 11
 

 

Sketch(es)

 

 

  

 

   
 

 

       =  

 

 

 

 

 
r

Bermuda using the intermediatepointcalculated in Great Circle Plotting,
 

Sample Problem(s)__Find the leg lengths and headings for a flight from St. Helena to

 

asanintermediatepoint ofheadingchange.
 

  LAT NG
 

St. Helena 15°55'S  5°44"W
  

Intermediate Point 11° 17' N 35° 17' W
 

Bermuda - 32° 19' N 64° 51' W
 
 

 

Solution
  

DIST ~HDG

LEG 1~ 2396.39 n.m, 312.92 Degrees

LEG 2 ~2065.29n.m. 307.67Degrees
 

 

Solution(s) _Keystrokes: ~_See Displayed: 

15.55 [CHS][A]5.44[B] 11.17 [A] 

(D] 312,92
 

3517[B][C] 2396.39
 

32.19 [A] 64.51 [B] [C] . 2065.29
  

[D] B B 307.67

  

  \ —ee ee ee etee eeet e e ——— S——— R

 

 

 7

Reference(s)...

Aviation Pac.

 

~N

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

    )
 

 



User Instruetions

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DATAIUNITS KEYS DATAIONITS

1 Enter program LI]

2 Input source latitude* DD.MMSS**| A|[| degrees

and source longitude DDD.MMSS . degrees

3 Input destination latitude pp.MMss LATl| degrees
and destination longitude DDD .MMSS BIl] degrees

4 |Calculate distance Ff@;JliffZ] DIST(n.m.)
and/or heading | DJ[| HDG (degq)

5 If next leg starts at end of last leg go to .

step 3 N
6 For an entirely new case go to step 2 I

L
LI]

1L 
*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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97 Program Listing |
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    
 

  

 

 

 
  
 
 

     
  
 

 

 

        
 

STEE’_ KEY ENTRY B KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

881 iLBLA 21 11 857  RTN 24
882  HMS» 16 36 858 LBLC 21 13
883  RCLI 36 81 859 GSBD 23 14
884  STO2 35 62 868 RCL7? 36 87
885 s -41 861 RCLI 35 81
886  STOI 35 a1 862  C0S 42
887 2 82 863  x -35
8es z -24 864 RCLI 36 81
803 4 84 865 RCL2 36 82
810 5 85 866 - -45
811 + -55 867 RCL8 36 88
812 TaN 43 868  CO0S 42
@13 LN 32 869 8 88
@14 RCLS 36 85 878  X#Y? 16-32
815  STO6 35 86 871 6SBc 23 16 13
816  X2¥ -41 872  X=Y? 16-33
817  STO5 35 85 873 Rt 16-31
818  RCLI 36 81 874 6 86
819  RTN 24 875 8 68
820 xLBLE 21 12 876  x -35
821  HMS+ 16 36 877  ABS 16 31
822 RCL3 36 63 878  RIN 24
823 ST04 35 64 879 sLBLc 21 16 13
824  X2v -41 888 R -31
825 STO03 5 83 881 z -24
826  RTN 24 882  RTN 24
827 #LBLD 21 14 883 «LBLd 21 16 14
828 RCL4 36 84 884 3 83
829 RCL3 36 83 885 6 86
838 - -45 886 8 80
831  STO7 35 87 887  RTN 24
832 2 82 ]
833 = -24
834  SIN 41 050
835  SIN- 16 41
a3 a 8s
837 8 8@
838 £ -24
839  Pi 16-24
848 x -35
841  RCLS 36 85
842 RCLE 36 86
843 - -45
844 P 34 100
845  Ré -31
846  STO8 35 85
847  RCL7 36 67
848  SIN 41043 SIN- 16 41 - FLAGS SET STATUS

258 e a6 FLAGS TRIG DISP

V4D _ 1 ON OFF

95 CSBd 23 16 14 0 0% DEG E FX Z
_ 2 1 0 © GRAD O sci O

853  RCLE 36 85 0 » 0O ®| RAD O ENG, O
854  ABS 16 31 3 3 0 © n
@55 - -45
856  ABS 16 31 TS

0 TATy PP LAt [P oLngy |* Lheg [ useD [° useD  |[INGg-LNGp® HDG |
SO St S2 S3 S4 S5 S6 S7 S8 S9

A B C D E I
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Program Deseription |
 

 

~ )
Program Title  Great Circle Navigation

Contributor's Name Hewlett-Packard

Address1000 N.E. Circle Blvd. , v . o

city Caorvallis | state  Oregon __ ZipCode 97330 
  
 

 
 

.

( This program computes the great circle distance between two points A

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

e distances in nautical miles and headings in degrees and decimal

fractions of a degree. N

    

    

D\STANCE

DESTINATION
LATp LATg o
LNGD LN'GS

The great circle distance in nautical miles between two points is

- given by

DIST = 60 cos™! [sin LATs sin LATp, + cos LATg
—— cos LAT cos(LNGp-LNGg)] —_

A ' Where
LATg and LATare the source and destination latitudes and

LNGg and LNGp, are the source and destination longitudes.

Correspondingly, the initial heading from the source to destination is

sin LAT, - sin LATg cos (DIST/60)
— -1 R

HDG = cos sin (DIST/60) cos LATg
 

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

Limits and Warnings

Truncation and round off errors occur when the source and
destination are very close together (1 mile or less). Input data is in

o 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.

e 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).

\ This program may give flashing zeros when trying to compute
 

 headings along lines of longitude.
 

Th_is program has b_een verified only with respect to the numerical example given in Program Description II. 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
MATERIAL.   - )  
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Program Deseription 11

(s
 

 

 

 

¢ + . e - + . . . . i » . - . - . - - - . e e e e

i {

L - - “ - - ~ e - - B - - - . - 4 — -3l

 

 

 

 ~ ~
Sample Problem(s)

Findthegreatcircle distance from St. HelenatoBermuda. -

- ATe

St. Helena
15° 55' S 5° 44' W —

.Bermuda . 32° 19' N 64° 51' W

 

Solution(s) R

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

1ines in Rhumb Line Navigation).

Keystrokes See Display
[£][A] 15.55[CHS] [A] 5.44 [B] 32.19 [A] 64.51 [B] [C]  4458.19
ED] ) | 3]1.]27

\ . i S — _A-______,,.,,,_,,,J
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Reference(s) e w

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

GREAT CIRCLE NAVIGATION

LNG - DIST -~ HDG

STEP INSTRUCTIONS DA'II'NA'TllJJ;ITS KEYS DAOTUAT/Z:ITS

1. Enter program I

L1
2. Initialize Lf IlA|

]
3. Input source latitude* DD, MMSS** FA‘] [ ] LATS(deg)

and source longitude pop.MMss [ B Il | |LNG.(deq)
] 7

4. Input destination latitude DDD.MMSS |A|[| |LAT,(deg)

and destination lognitude ppo.mmMss [B[] LNG:(deq)

L] -
5 Calculate leg distance L :_] Li | [pisT(n.m.)

~ land initial heading [ I| |HDG (deg)
L]

6. If next Teg starts at last leg end L>,f][:;;J

point go to step 4. [;i:J[;:ffl

LI ]
7. To restart for an entirely new leg go ] [_7]

to step 2. L [.;;J

I
L]
L]
]
LI]

* Positive numbers indicate north latitud ]

and west longitudes. Negative numbers L]

indicate south latitudes and east long- E;vj []

itudes. L
** DDD.MMSS means degrees, decimal point, ]

minutes and seconds. 120.0713 is 120 [I]

degrees, 7 minutes and 13 seconds. [10]

L1
[0
N
LI
]
L1
L10]
1]
LL]       
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

8@l xLBLa 21 16 11 [ 857 3 83
@82  CF2 16 22 8z 858 & 86
883 CLRG 16-53 ; 859 a a6
884  DEG 16-21 i @868 6SBC 23 13
885  CLX -51 \ 861 R{ -31
886  RIN 24 l 862 ENTt -21
867 ¥LBLA 21 11 863  COS 42
888  HMS+ 16 36 864 RCLS 36 88
889 RCL1 36 81 065 X -35
gie  STO0Z 35 8z 866 RCL? 36 o7
811 2y -4] 867 Y -41
812 5101 35 81 868 - -45
613  RTN 24 869 XY -41
@14 xLBLB 21 12 e7e  SIN 41
815  HMS* 16 36 871 z -24
816 RCL3 36 83 872 RCLé 36 86
817 5704 35 @4 873 z -24
818  X2¥ -41 874 C0S- 16 42
813 S5T03 35 83 875 F2? 16 23 82
28  RTN 24 876 - -45
821 xLBLC 21 13 877  RIN 24
822 RCL4 36 84
823 RCL3 36 83
824 - -45 080
825 ENT? -21
826  SIN 41
827 8 68
828 X>Y? 16-34
829  SF2 16 21 82
830 + -55
831 CLX -51
832 + -55
g33  cos 4z
834 RLLZ 36 8z 050
835 [0S 42
836 ST06 35 86
837 x -35
638 RCLI 36 @1
839 (05 42
848 X -35
841 RCLI 36 81
842  SIN 41
843  STO7 35 @7
844 RCL2 36 82 100
845  SIN 41
84¢ STO8 35 88
847 X -35
A48 + -55
849 CoS- 16 42 - FLAGS SET STATUS

858 ENT% =21 FLAGS TRIG DISP

-2 1 ON OFF }

ggf? ENT; st o O ®] DEG FIX B
2 1 O ®1 GRAD O sci O

853 8 66 7o 2 O &, RAD O ENG O
854 X -35 3 s O @A n_2—
855  RTN 24
@56 ¥LBLD 21 14 =SISTERS

1 2 3 4 5 6 7 80 LAT,

[

AT,

P

Lie, LV useD

|

useo

|

uséo
SO S1 S2 S3 S4 S5 S6 S7 S8 S9

A B C D E I
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Program Deseription
 

 r

Program Title ~Position GivenHeading, Speed, and Time

Contributor's Name Hewlett-Packard

Address ]000 NE Circle B1 vd.

ciy Corvallis
y

_state Oregon
 

 

 

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.

Time x Speed x cos HDG

60
 LATD = + LATS

LNGp = LNGg - lflfl [(tan HDG) x (In tan(45 +% LATp)

e ' —In tan (45 + % LATS))]

If HDG =90° or 270° then

DIST
D™ 60 cos LAT

+ LNGS

T - HDG = Heading

I Speed = Speed in knots

Time = Time in hours

DIST = Speed x Time

 

Operating Limits and Warnings=~  

   

Limits and Warnings

The pathof flight may not cross a pole.
 

 

 

 

   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 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  _/
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Program Deseription 11
  

  

 
 

Sample Problem(s)

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?

Sketch(es)

——
=

\_

,

—J

|
A

 

   
    This program is a direct translation

Aviation Pac.

of a program from the HP-65

Solution(s)
Solution

20° 55' N, 1557 30'W

Keystrokes
See Displayed ~ B

30 [y 140 (3237 @500 B0 155.30 - -

B
20.55

J

-

Reference(s)
) 
 

 



16 User Instruetions

 

         
Position Given Heading, Speed and Time

Time
+LNGD+LAT    SPEED    D

INPUT OUTPUT
INSTRUCTIONS DATA/UNITS DATA/UNITS|

Input latitude of starti

e
l

]

|

Input bo f

I
e
a
i
n
m

o
l
w

o
l
L
o

|

[
‘

[

|
|

|
[

i
|

|
I

|

|
fT

|
|

|
i

{
[

|

\

L
J
E
1

| Slatitude (both in degrees, minutes, seconds

m
i
n
i
m
i
n
i
n
i
n
i
n

I
S
-

|

For new time go to step 4, for new heading | | !

or speed go to step 3, for n r \ | |

|
|
L
M
/

|
L

O
n
m
T

o L il

o

]

L mi
n
i
n
i
n

o
l

q
j
_
g

outhern latitudes and eastern longitudes are

TI
i

seconds.

L
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS '

@a1 LBLA 21 11 857 + -55 ‘
882  HMS» 16 36 858 1 ai
883 RCL4 36 84 859 3R 44 ]
884  STO? 35 @z ase 3P 34
885 2y -41 861 Ri -3
806 STO4 35 84 @62 5703 35 83
887  RTN 24 @63 *HMS 16 35
@88 «LBLB 21 12 @864  RTN 24
889  STOS 35 85 865 *LBLD 21 14
816  RIN 24 866 RCLI 36 a1
@11 %LBLC 21 13 867  3HMS 16 35
812 ST06 35 86 @68  RTN 24
@13  RTN 24 869 #LBLE 21 15
814 xLBLD z1 14 a7e 2 2
815  HMS» 16 36 a71 : -24
816 RCL6 36 86 872 4 84
817 X -35 a7 5 85
818  STO7 35 87 874 + -55
819 RCLS 35 85 875  TAN 43
820  C0S 42 876 LN 3z
821 x -35 77 RIN 24
822 6 a6 -
823 e 86 —
824 : -24
825 RCLZ 36 82
826 + -55
827  SIN 41
828  SIN- 16 41
829  STO1 35 a1
836  GSBE 23 15
@31 RCL2 36 82
832 6SBE 23 15
@33  X=Y? 16-33
834 G101 22 81 0%0
@35 - -45
836 RCLS 36 85
837  TaN 43
838 X -35
839 Pi 16-24
846 z -24
841 1 a1
842 g 88
943 8 88
844 X -35 100
@45 ET02 22 @82
846 *LBLI 21 a1
@47  RCL? 36 67
848 RCL2 36 82949  (0S 42 i FLAGS SET STATUS

ase < =24 FLAGS TRIG DISP

& 1 N OFF
g:jjé Z gg 0 OD < DEG FIX &

. 2 1. 0™ GRAD O SCI O

@53 : -24 170 > 0O RAD O ENG O
854 #LBLZ 21 8z 3 s 0O & n
@55  CHS -22
856 RCL4 36 84 ESTERS

0 Lar, [PERF, Pnve, [INVE Pupe  |°Soreo |" Dzst °
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9

A C D E I
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Program Deseription |
 
 

  
 

 
 

 

 

 

  

 
 

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 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

a8 )

Program Title Line of Sight Distance

Contributor’'s Name Hewlett-Packard

Address 1000 N.E. Circle Blvd. [

city Corvallis. State Oregon Zip Code 97330
. J

fi

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

MSL.

. ~ If o

B R, =R+ ALT _ _

— e R, =R+ TER - -

) ] R, =R+ XTMR - -

- where .

R R = earth’s radius = 3440 n.m.

ALT = aircraft altitude

T TER = terrain altitude o

R XMTR = transmitter altitude B .

Operating Limits and Warnings - _

\ — )
r    
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r

Program Title

 

Contributor’'s Name
 

Address
 

City R R . .State. Zip Code

\_

 

 

 ( )
Program Description, Equations, Variables =

 

 

 

Since R, is perpendicular to the line-of-sight S

 

pisT= VR,* -R2 + VR-RZ

and
 

2 B—

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

 

 

    
 

 Theterraininputyieldsaworstcaseanswer. Ifthe terrainis closetoeither

‘the stationortheaircraft,theprogramwillcalculate ashorter distanceor

Operating Limits and Warnings Terrain input must not exceedeither transmitterheight or

aircraft altitude. Anyattemptsto do sowill resultin an"error"display.This

programdoesnot accountfor refraction of radio waves.  

‘higher altitudethan is actually necessary.

-

  \. _/

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
MATERIAL.   
 

 
|
I

1

)
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Program Deseription 11
 

Sketch(es)

 

 

 

 s

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

100n.m?

 

Solution(s)

ALT = 4887.18 feet

~ Keystrokes See Display

M’WLfJ [A] 1000[A] 2000 [B] 100 [D] [f] [C] 4887.18 \   
 

 7

Reference(s)

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



User Instructions

INPUT
INSTRUCTIONS DATA/UNITS

Initialize

transmitter TER(feet

or 1ine of sight distance DIST(n.m

Calculate either aircraft altitude

To change inputs go to step 3 and change

L

m
i
n
i
n
i
n

=
0

e
fi
t
_
;
U
E
D
D

T
0
o

‘

|
J
_
J
q
u
i

A
R
E
E

|
J

R
E
R
N

w
a
o
o

|
|
B

=

]
(0]

N 1
A N
l

|
HJ
JU
Uu
dU
Uo
L

B B
00
0

i
|

U
0

JU
OO
UU
L

T i

21

OouTPUT
DATA/UNITS

TER

R _2(fee

DIST(f

ALT (feet
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

@81 xLBLo 21 16 11 857 RCL4 36 84
882 CLRG 16-53 g58 RCLS 36 88
883 6 86 859 - -45
804 g 86 a6e I 54
885 7 67 @61 RCL3 36 83
886 6 86 862 RCLS 36 @8
887 ST06 35 @86 863 - -45
288 3 a3 864 I 54
889 4 84 865 + -55
a1e 4 84 866 RCLE 36 06
ai1 @ 86 867 z -24
a1z X -35 868 RTN 24

813  STO7 35 87
814 1 a1 070
815  RTN 24
816 *LBLA 21 11
817  STO! 35 @1
@18 RCL7 36 @7
219 + -55
828 x2 53
821 STO8 35 88
822 RCLI 36 81
823  RTN 24 =
824 #LBLB 21 12
825 ST02 35 @z
826 RCL7 36 67
827 + -55
828 xe 53
829 S$T04 35 84
838 RCL2 36 82
@31  RIN 24
@32 &LBLC 21 13
833 RCL7 36 67
834 + -55 050
835 xe 53
@36 ST03 35 83
837  RIN 24
838 xLBLc 21 16 13
839 RCL4 36 84
848 RCLB 36 88
841 - -45
842 7% 54
843 RCLS 36 85
844 - -45 100

845 RCL8 36 86
846 I 54
847 N 34

648  RCL7 36 67 FLAGS SET STATUS
849 - -45 >
858  RTN 24 FLAGS TRIG DISP

i
4

@51 «LBLD 21 14 1 ovoT e o
852 RCLé 36 86 2 1 0 GRAD O sci O

853 X -39 0 > O [a/ RAD O

|

ENG.O
85¢ ST0S 35 85 3 s 0 o n_2=
855  RTN 24
856 #LBLd 21 16 14 CSTERS

0 1= 2 3 4 5 6 8 9

1£2 XTmR |[act + R)| (xmues) Desz [6e)| LO26 o= 2090140 (TE:24 RY
S0 S1 S2 S3 4 S5 “Is6 S7 S8 S9

A B C D E I       
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Program Desecription 1
Position and/or Navigation by Two VOR's

 
 

Program Title

Contributor’s Name Hewlett-Packard

 

 
 

 
 

Address 1000 N.E. Circle Blvd.

City Corvallis state Oregon
\

( ~
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.
N
VOR 4 A

 

DIST,, sin(R, - HDG,,) IDIST = :
sin(R, - R,) |
 

where

R, = Radial from VOR,

R, = Radial from VOR,

HDG, , = Heading between VORs
DIST, , = Distance between VORs T
DIST = Distance from VOR, to aircraft
 

Operating Limits and Warnings

\_ J
 

 

 

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.

\_ J/    
 



24

Program Desecription |
 

 
= N
Program Title Navigation by Two VORs

Contributor’s Name

 
 

 

 

  
 

 

Address

City , , State , ZipCode
\ J

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

_ DIST12 Sin(R2 - HDG];)

! sin(R; - R,)

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

1 = Aircraft position vector with respect to VOR, —

Operating Limits and Warnings DISTp = 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.

\. _
 

 

 

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

\. J   
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Program Desecription 11
— , — .-TN 

Sketch(es) |

 

 

 

 

Sample Problem(s)_/ Sample Problem o

R, = 170 degrees

R, = 240 degrees

e DIST,, =27 n.m. e
HDG,, = 125 degrees

 

 

e o Whatis the distance from VOR,? 7 -

,2, Sample Problem - B

- - Rl = 170 degrees

R, =250 degrees B

o DIST12 =13 n.m. - - o

HDG,, = 145 degrees

HDG =255 degrees T

- - DIST,p = 20 n.m. o

S ~_Find the heading and distance to the destination.

 

Solution(s) ; R ). Solution

B— DIST = 26 n.m. - e

2, Solution

HDG = 289

 

   7Reference(s) I 4 _

This program is a direct translation of a program from the HP-65
Aviation Pac.  
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Program Deseription 11
 
 

Sketch(es)

\_
 

 
 r

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] 170[A] 250 [A] 13 [B] 145 [C] 255 [D]

20 [Dp] [E] 289
[E] 23

\_

(
Reference(s)

 

  



User Instruections 27

  

    »

 

HDG.loDIST]0

 

~HDG
DIST   

  

INPUT OUTPUTINSTRUCTIONS DATA/UNITS DATA/UNITS

.| Enter program 1l

Initialize L
‘

‘
{

|
|

|
|

|

L
o
l

|
{

|
{

|
|

|
| |

|
1|

|
|
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.

‘
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|
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[.| Calculate distance from VOR, or continue
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|
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change appropriate inputs.
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

" @81 ¥LBLa 21 16 11 @57 S107 35 @7
ge2 DSPe -63 B8 858 <Y -41

g83 CLX -51 ass ST08 35 88

864 RTN 24 866 g 89

885 xLBLA 21 11 861 a ae

pee  STO! 35 61 862 RCLS 36 85

#67 RTN 24 863 - -45

888 xLBLA 21 11 @64 RCLS 36 @6

a8 ST0Z 35 az 865 R 44

ale RTN 24 8eé6 ST+7 35-55 &r

811 =xLBLE 21 12 867 ey -41

@12 ST03 35 83 B6g ST+§ 35-55 6%

813 RTN 24 869 RCLS8 36 8¢

814 »LBLC 2l 13 876 RCL7 36 @7

815 ST04 35 84 art 3P 34

816 RTN 24 8’2 527 -41

817 xLBlLc 21 16 13 873 a as

818 RCLZ 36 82 874 a a6

819 RCL4 36 84 875 e -41

826 - -45 a’é - -45

821 SIN 41 a77 e ae

822 RCL3 36 83 8’8 837 -4]

823 x -39 879  X<Y° 16-35

824 RCLZ 36 82 @g8@ CSBe 23 16 15

825 RCL1 36 81 881 STG7 35 67

826 - -45 asz Ré -31

827 SIN 41 883 R -31

az8 = -24 884 STO8 35 88

829 ABS 16 31 885 RCL7 36 67

ase RTN 24 886 RTN 24

831 xLBLD 21 14 887 xLBLE 21 135

832 ST0S 35 85 888 RCLS 36 88

833 RTN 24 a89 RTN 24

834 =xLBLD 21 14 #968 xLBlLe 21 16 15

835 ST06 39 86 a9i 3 a3

836 RTN 24 asz & 86

@837 =xLBLE 21 15 893 a aa

838 RCL3 36 83 894 + -595

839 RCLI 36 81 a9s RTN 24

848 RCLZ 36 82

841 - -45

842 SIN 4]

843 z -24
844 RCLZ2 36 8z 100

845 RCL4 36 84

846 - -45
847 SIN 41

848 X -35
@48 ABS 16 31 FLAGS SET STATUS

gzg 2 g-? 0 FLAGS TRIG DISP
J i 7 1 ON OFF %

ez 8@ : 0 B &) peeo px =7= 1

ggfi ReLd Eb-gé 10 > > O % RAD O

|

ENG O

55 X2y _41 3 O .

asc R 44 REGISTERS
0 1 2 3 4 5 6 7 8 9

/ /?2 D'I‘g;z '40&/2 HD‘/D Dtsr/i/) Useo US5EO
SO S1 S2 S3 S4 S5 S6 S7 S8 S9

A B C D E I      
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Program Deseription |
 
 ~

Program Title Position by One Vor

Contributor's Name Hewlett-Packard

Address 1000 N.E. Circle Blvd.

 

 
 

 
 

City Carvallis State Oregon ZipCode 97330
\_

; 3Program 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

HDG

Ryt

>
Rt

The distance from the VORstation to the airplane is given by

(GS x At) sin(C - R,)

 

5= (R, - Ry) M
where GS = ground speed of aircraft

At = time between readings = t, - t,

C = magnetic course ofaircraft

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 VORradial intercept.

Operating Limits and Warnings

. ' )
 
 

   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 |
 
 

  

 
 

 

  

   

a )

Contributor's Name  Hewlett-Packard

Address 1000 N.E. Circle Blvd.

City Corvallis , State Oregon Zip Code 973330
\_ J

~ )

Program Description, Equations, Variables

Ground speed and course are found from the polar representation:

GS
<0 L C=TAS LHDG -W ( D-V (2)

where V = magnetic variation

TAS = true airspeed

HDG = aircraft heading

W = wind velocity

D = wind direction (true)

L should be read as ““at angle”.
Although the ground speed vectoris the true airspeed vector plus
the wind vector, equation (2)is correct because the wind direction
D 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.

. ' J

f )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
   \—
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eee .j

Sketch(es)

_ N

~ )
Sample Problem(s) —

An airplane is flying at a heading of 35°. Its true airspeed is 150
knots. The reported winds are 240° at 19 knots. Magnetic variation

“““ is 15° west. At 3:22:10 the OMNI indicafes a heading of 330° to the
station. At 3:34:30 the VOR reads 240° to 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

\ —/
7

Reference(s) _

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

. _J/   
 



32 User Instruections

T

ind V HDG TAS

INSTRUCTIONS

.| Enter ram

Initialize

Input all of the following:

ection time of first radial

intersection time of second VOR radial

.1 For a second fix using the same station go

s, decimal point, minutes

seconds.

INPUT

DATA/UNITS

t,(H.MMS

TR | |

|
|

=

|
e

:
—
v
‘
—
j
‘
r
—
w
r
—

o o
l

1
\

|
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]
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|
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|

|
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L
||

OuUTPUT
DATA/UNITS

DIST (n.m.
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33
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

681 ¥LBLao 2i 16 11 857  HMS+ 16-55
@e2  CL¥ -51 | 858  HNS? 16 36
@83  STOI 35 81 | 859  ENTt -21
@g4  STO? 35 8z | #68  CLX -51
@85  DEC 16-21 861 X>Y? 16-34
aes  RTH 24 862 €SBe 23 16 15
@87 xLBLA 2111 | 863 + -55
@es  ST02 5 82 | 864 X -35
P89  RTN 24 | 865  K=2v -41
@18 xLBLA 21 11 + 866 RCLT 36 67
@11 STO! 35 81 867 - -45
p12  RIN 24 868  SIN 41
@13 xLBLE 21 12 869 X -35
@14  STO4 35 84 878 RCL7 36 67
815  RTN 24 871 RCLS 36 88
@16 xLBLB 21 12 ar2 - -45
@17 ST03 35 83 @73 SIN 41
@18  RTN 24 874 : -24
@19 ¥LBLC 21 13 @75  RTN 24
828 RCLE 36 86 876 wLBLe 21 16 15
821  STOS 35 85 877  CLX -51
g2 K2y -41 arg 2 82
823 STOS 35 86 79 4 84
824  RTN 24 888  RTN 24
825 xLBLD 21 14
826 RCLS 36 88
27 STO07 35 o7

828  HaY -41
829  STOS 35 8¢
@38 RN 2
831 xLBLE 21 15
@32 RCL? 36 82
@33 INT i6 34
834 RCLI 36 01 090
a3s - -45
@36 RCLZ 36 82
@37  FRC 16 44
@38  EEY -23
a39 2 8z
848 ¥ -35
@41  CHS -2z
a4z 3R 44
@43  RCL4 36 84
@44 RCL3 36 83 100
@45 3R 44
846 K2 -41
847 R1 16-31
848 + -55
849 Ri -31 FLAGS SET STATUS

asa + -55 0 FLAGS TRIG DISP
851 Rt 16-31 1 ON OFE

asz 2y -41 o O c?/' DEG FIX &

853 3P 34 2 1 0O =9 GRAD O scl O

854 RCLE 36 86 ACEEN ¢ 2 O Or) RAD D ENGD
855 RCLS 36 85

85  CHS ee REGISTERS
. 8 90 " Ve OOOKKRS |'HDe | T P o | e R,

SO S1 S2 S3 S4 S5 S6 S7 S8 S9

A B C D I
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Program Deseription |
 

 —

Program Title D M E Speed Correction

Hewlett-Packard

   
 

 

 

 

 

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 - C)|

where

GS = The aircraft speed
D = Direction to (or from) the DME station

C = Aircraft ground course

solving for GS

Vi
S:___.____—

lcos(D-C)|

The program will also correctfor aircraft altitude

GS' = GS VAh? + DIST?
S——— B - 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

DMEradials 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.

Contributor’s Name

Address 1000 N,E. CT'Y‘C'|e B]Vd. -

City ~Corvallis | State Oregon Zip Code 97330
\

. )

e
 

 

 

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 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  _/
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Sketch(es)

4
 
 ~

Sample Problem(s)

speed?

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

 

Solution(s)

GS = 174 knots

GS'= 179 knots

. Keystrokes

[f] [A] 265 [A] 220 [B] 123 [C]

7 [D] 10000 [E] See Display

174

179

 
 

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



36 User Instruetions

DME SPD

Radial -+ GBS

INPUT
INSTRUCTIONS DATA/UNITS

. Enter program

Input cour d

. |Optional:* Input distance to DME

Step 5 corrects for elevation effects and is
T
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OUTPUT
DATA/UNITS
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GS (knots)

GS(knots
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STEP  KEY ENTRY  KEY CODE COMMENTS STEP KEY ENTRY  KEY CODE COMMENTS

881 xLBLa 21 16 11

a8z2 DSPe -63 88

883 CLX -31 550

884 RTN 24

885 xLBLA 21 11

#886 ST01 35 41

aer RTN 24

888 «xLBLB 2l 12

a8  ST02 35 82

ale RTHN 24

811 =xLBLC 21 13

a12 RCLZ 36 8z

@13 RCL1 36 81 —

a14 - -45

815 cos 4z

alé = -24
817 ABS 16 31

818 ST103 35 83

ais RTH 24

828 «xLBLD 2l 14

821 STO4 35 64

azz2 RTN 24

823 =xLBLE 21 15 550

824 ENTt -21

825 6 86

aze é 1]

az7 7 8/

az8 & 86

829 z -24

a3e xe 93

831 RCL4 36 84

a3z xe 33

833 + =95 550

834 VX 594

835 RCL4 36 84 ]

836 =z -24 ]

837 RCL3 36 83

838 X -35

a39 RTN 24

100

FLAGS SET STATUS

0%0 0 FLAGS TRIG DISP
1 ON OF Djl

o O [3/ DEG FIX

-110 2 O
3 s 0 e

REGISTERS _ -
0 i 2 3 2 5 6 7

CouURSE /?A“TEIAL ¢S |Disy
S0 S1 52 S3 Sa S5 S6 57 S8 S9

A B C D I      
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Program Desecription |
  

  

a2 )

Program Title Average Wind Vector )

Contributor’'s Name Hewlett-Packard

Address v] OOO.NfE,,'_,.,erC]e B1 Vd v _ e

city Corvallis o stae Oregon  zZipcode 97330

~N  
Program Description, Equations, Variables

When planning a flight it may be helpful to reduce several reportede B - wind vectors along the flight path to one aver

S S from A to D with forecast winds as shown:

 

WIND CD

: > 1 —_I Wind =—" | : . —e e ind Ave 'stAD [(DIStAB)(WIHdAB) +(DlStBC)

(Winda) + (Distep)Windep)

 

Operating Limits and Warnings I I R e B

Limits and Wamihgs

The greaterthe aircraft velocity as compared to that of the wind. theS — closer the 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 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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Re : j

' Sketch(es) | | 1 !

S! ,

7~

Sample Problem(s) I

. Sample Problem T -

———— Suppose a pilot wants to fly from A to D given the following wind

~ pattern along his flight path. What is the approximate average wind? -

— 160° 135°
40 KNOTS

- _ - ) 0

220° 2 - -
T 15 KNOTS

e A e

Solution(s) Solution -

—_—- Wind Ave = 162.15 or a 15 knot wind at 162 degrees - .

— — Keystrokes See Displayed

o [f1[A] 220.15E3 30 [ 160.10 [} 453 o -

_1B40p3203 162.15 B

 
 

  

This program is a direct translation of a program
. Aviation Pac.  Reference(s) . = I _ e  
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. Calculate average wind

.| For new case go to step 2

User Instruetions

   
   

-+ Ave.Wind
(DDD. KK)

INPUT
INSTRUCTIONS DATA/UNITS

~L
L

Initializ

Input wind vector for a particular flight

[
[
]

(¢]
I
I
1]
.
]
]
.
I
]
]

]
]
]
]
[]
I
I
]
1]
.
1]
I]
.
I
T—
1]

OUTPUT
DATA/UNITS
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

881 =xiBla 21 16 11

882 DSP2 -63 87

883 CLRE ie-53 50

884 CLY -51

aas RTN 24

886 *LBLA 21 11
aa;7 ST107 35 &7

888 ENT? -21

8a9 FRC 16 44

gie sT0Z2 35 &z

811 - -45

812 ST03 35 83

813 RCLYV 36 87

@14  RTIN 24 070
@15 =xLBLE 2l 12

@16 ST07 35 &7

@17 ST+1 35-55 81

818 RCLZ 36 87

819 X -35

828 RCL3 36 83

821 a7 -41

822 +R 44
823 ST+4 35-55 84 s

824  K2Y -41
825 ST+5 35-55 @85

826 RCLV 36 67

827 RTN 24

828 =xLBLC 21 13

829 RCLS 36 835

#3868 RCLI 36 61

831 = -24

832 RCL4 36 84

833 RCLI 36 81 5

834 = -24

a3s +f 34

836 STO0é 35 86

a3’ Ré =31

838 S107 35 67

@39 ENT?t -21

846 CLXY -51

841 aYe 16-34

842 bGSBe 23 15 13

843 + -99

844 . -62 100
845 9 as

846 + -935

847 INT 16 34

@48 RCL® 356 86
949 s =5 _ FLAGS SET STATUS

858  RTN 24 FLAGS TRIG DISP

851 tLBLc‘ 21 16 13 1 0 05‘ OFF / DEG y FIX

852 (LA -1 2 1 0 /) GRAD O

|

sc1 O

853 3 83 0 > O ®) RAD O

|

ENgO
854 6 86 3 3 0 & n
ass e aa

@56  RTN 24 REGISTERS
1 ~ |2 3 . _ 5 6 7 8 9

i Sum D %od WIND

|

E, E, %oa Usko
S0 St S2 S3 S4 S5 S6 S7 S8 S9

A B C D E I
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(" ] )
Program Title Course CO"VGCEJ on

Contributor's Name Hewlett-Packard .

Address1000 N.E.Circle Blvd. R L

ciy  Corvallis __state _Oregon Zip Code 97330
- J

( )
Program Description, Equations, Variables -

- - - The program calculates the new corrected heading and the distance

to destination for an aircraft which has strayed a known distance off

- B - course. -

POINT OF
DESTINATION

_ N oTG ‘

REFERENCE
CHECK POINT -

_ 2 > —

w E
POINT OF ORIGIN

_ — S

Operating Limits and Warnings

\ J

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  b
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Program Deseription |
 

 ~

Program Title B R . i o B

Contributor’s Name o , e

Address R — I e

City o R _ ___State ...ZipCode
\_

 

 

 

( )
Program Description, Equations, Variables R , _ 

T The fOIlOWing inpUtS are used in CalCU]ationS. T

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 -
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

e DTCP. When it is used it is input as a negative quantity;  

 
——" HINI= The initial heading that should have been flown to arrive

at the point of destination;  

______HFLN-= The heading actually flown to arrive at the point of

calculation for course correction. It may beused 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 - _ _ o

. _ _ )

(
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.

. J    
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Program Desecription |
 
 r

Program Title [ e e e

Contributor’s Name  

 

 

 
 

 

 

Address e o

city...State ZipCode

\_ J

( )

Program Description, Equations, Variables  

 

 

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

e DTCP = \/(-DF)? - (DOC)?

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

 

 

 

C o. HDG = sin~" [%%} H INI
 

 

  

  

 

 

Operating Limits and Warnings
 

 

Limits and Warnings
 

This program assumes a flat earth. Large distances or calculations

"near the poles will yield inaccurate results.
 

 

 

 

 
 

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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Suppose:

DOC = 15.6 (left)

T DIST = 180

H INI = 85.5 degrees

D FLN =104 (input as - 104)

Find the heading which must be flown

TTT ! T T T T m

. Sketch(es } E | | f i
e4 Ae e —— e 4= + ‘f [

| o ; ] |
SR 4 ; : SR | fi
i i ' i | | ;

b 1 ; — —
i ; ! o ; |
— L - . ] e -~ ; b bL

: C | | | | | || i b ‘ s N
| ! | l | E
| i i f f !

e e __. - f - - e e - -~ —1 . ————— :

e et ‘ i 1 - i _ : e

% i ; | | o
t—b i i s >,

~

Sample Problem(s)

T Sample Problem —

to reach the destination and

  

 

 

 

 

 

 

 

HDG =96.93 degrees

DTG = 78.74 miles

Course Correction

Keystrokes

[fI[A] 156 @1s0 @sssA0 @

the distance to destination.

Solution(s) o e

Solution

See Displayed

96.93

78.74

     

 
 

     Reference(s)

This program is a

Aviation Pac.

\M.___...__,,S— —— - ——— )

f S
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. To modif

User Instruetions

H INI

INPUT
INSTRUCTIONS DATA/UNITS

Initialize

and total distance

or distance flown (negative)

and initial headin

or heading flown (negative

. Calculate new headin

Steps 4 and 5 may be repeated alternately to

roblem go to step 3. For n

I T
T
'
_
'

—

o
=

U
y

L
'
—
‘
}
F
—
—
!

A
N

— (
!

e
P
P
l

‘
|

I
‘
g
“

L
U
]

L

7 -N ] ||

] L ] | ‘
L

I
I

i
_
\

- L
i
T

| N |

L T LU

m B
1 00
0C

1l
0
T

00
00
0

U
L

|
.| | e

OUTPUT
DATA/UNITS
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

881 ¥LBLa 2! 16 11 @57 ST08 35 88
882 CLRG 16-53 858 3 83
883  CLX -51 859 6 6
884  RTN 24 868 8 66
885 ¥LBLA 21 11 861  X<v? 16-35
8gs  STO1 35 81 862 GSBe 23 i6 15
867  RIN 24 863 8 86
888 xLBLE 21 12 864 RCLE 36 88
aas £T04 35 84 BES XZyYe 16-35

g1@8 RN 24 866 GSBd 23 16 14
811 #LBLC 21 13 867 8 66
812 §T02 35 8z 868 + -55
812 RN 24 869  STO8 35 88
814 xLBLD 21 14 876  RTN 24
815  ST03 35 83 871 sLBLE 21 15
816  RTN 24 872 RCLE 36 86
@17 *LBLE 21 15 873 RIN 24
818 RCLZ 36 82 874 #LBLe 21 16 15
919 8 a@ 875 - -45
828 NX<Y? 16-35 876 ST08 35 88
821 €703 2z 83 877  RIN 24
822 RCLZ 36 82 878 sLBLd 21 16 14
@23 X2 53 879 3 83
824  RCLI 36 8l 58 6 86
825 X2 53 881 8 86
826 - -45 882 + -55
827 e 54 883  RTN 24
828  ENTt -21 1
829 #LBL3 21 83
838 Ré -31
g31  ST0S 35 85
832 RCL4 36 84
833 - -45
834 X2 53 090
#35 RCLI 36 61
836 X2 53
837 + -55
838 X 54
839  STOS 35 86
848  RCL! 36 81
841 XY -41
842 = -24

843  SIN- 16 41
844  ST07 35 67 100
@45 RCL3 36 83
a4  X>8° 16-44
847 €101 22 8l
848  CHS -2z
@49 RCLI 36 @1 _TLAGS SETSTATUS
a5e RCLS 36 85 FLAGS TRIG DISP

851 = -24 1 BY! e ot Ffix= - g 0

gg-; Wj Ib_;g 3 1 0 @1 erap O sc O

854 LBLI 21 81 R 3 2 D g; o0 e
855 RCL7 36 87
856 + ] REGISTERS

0 1 2= FlWNV |3—H FvY |4 5 6 7 8 9

DOL  badredlos 4 e T OTs7 PTCP DTL [Cormer
SO S1 S2 S3 S4 S5 S6 S7 S8 S9

A B C D E I
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Program Deseription 1
 

 

r . .

Program Title ~ Time of Sunrise and/or Sunset

Contributor’s Name Hewlett-Packard

Address 1000 N.E. Circle Blvd.

City _Corvallis o _state  Oregon
_

Zip Code 97330 J

 

 
 —

Program Description, Equations, Variables

Sunrise is computed from

where D and m are day and month respectively.

S=1[0o - cos™! (~tang tangy)]/15 - E + 12 (1)

where

6o = observer’s longitude

¢, = observer’s latitude

¢s = subsolarlatitude (declination of sun)
E = equation of time

¢S and E are approximated by

¢s =-23.5 cos (t +10) (2)

E 20.123 cos (t + 87) - /e sin (2t + 20) (3)
t=0988(D-1+303(m-1)) 9)

~

NOTE: Equation (1) computes the time at which the middle of the
sun is on the horizon. 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

 

 

 

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 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  
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 ~

Program Title

Contributor’'s Name

 

 
 

 
 

 

where:

0, = observer’s longitude

¢, = observer’s latitude
¢ = subsolarlatitude (declination ofsun)

E = equation of time

¢s and E are approximated by

s ==23.5 cos (t +10)

E =0.123 cos (t + 87) — /e sin (2t + 20)
t=0988(D-1+30.3(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 ¢t lafue

than the value given by equation (1).

 

 

Address I

City _ - ~__State B .Zip Code _
\ J

- )Program Description, Equations, Variables = S

Sunset is computed from -

S=1[0, +cos™! (-tang, tangy)] /15 -E + 12 (y

 

Operating Limits an~ Warnin~s

Limits and Warnings

The approximate values of ¢g 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°.

 

 

 

 

 

 

 

 
   .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.

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   _/
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Sample Problem(s)   

 

Sample Problems

What time does the sun rise in San Francisco (37° 37'N,

122° 23’ W) on Christmas Day? What time does the sun rise on June

257

 

 

 

 
 

 

 

 

 

 
Solution(s)

Solutions

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

o Keystrokes See Displayed-

25 312 337373122233

g 15.27 B )
T s@O 12.53 R

 

 

 

 

   Reference(s) 

This program is a direct translation of
Aviation Pac.

 

a program from the HP-65—  
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User Instruetions 3

GMT S SET

STEP INSTRUCTIONS DA'T’X'I’S'IITS KEYS D‘%‘zszfls

1. Enter program 1]

LJC
2. Enter all of the following: L10]

Day of the month Day LA]
Month Month

[

B[ ]
Observer Latitude ** DD, MMSS* IA,(;J Ej

Observer | ongitude DDD.. MMSS._| l-fiD——] [tj

L]
3. Compute Sunrise [J[] HH.MM

L1
4, Compute Sunset f J[E HH.MM

L10]
5. To change any variable, go to Step 2 and change [ 10]

only those affected. L10]

LL]
L]
I

* DD.MMSS means degrees, decimal point, minutes I

and seconds. 120.0713 is 120 degrees, 7 1]

minutes and 13 seconds, I

1]
** Southern latitudes and eastern longitudes are 10

expressed as negative values. LI

.
%**| HH.MM means hours, decimal point, minutes. [ 10

2.03 is 2 hours 3 minutes. ] I::j

I
L]
L1]
1]
[1]
I

10]
L1]
[1]
-
]
LI1]    
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STEP KEY ENTRY KEY CODE \ COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

@81 xLBLA 21 11 857 2 Gz
@8z  ST0! 35 &1 858 7 a3
883  RTN 24 859 ] 62
884 xLBLE 21 12 8@ 5 85
@85 ST02 35 82 861 X -35
@886  RTN 24 @z  TaN 43
887 LBLC 21 13 @63 RCL3 36 83
@8s  ST03 35 83 864  HMS3 16 36
889  RTN 24 865  TAN 43
@18 xLELD 21 14 866 X -35
811 ST04 35 04 867  C0S- 16 42
812  RTN 24 868  F2° 16 23 @z
@13 sLBLE 21 15 869 CTOc 22 16 13
014 3 a3 @78  CHS -2z
815 @ a4 871  RCL4 36 84
816 . -62 872 HMS» 16 36

817 3 a3 873 + -55
@18 RCLZ 36 82 ar4 1 a1
a19 1 a1 a7s 5 as
a2e - -45 876 : -24
821 X -35 877 ¥ -55
822 RCLI 36 @i 878 1 a1
823 + _55 ara z az
824 1 a1 688 + -55
azs - 45 88!  ENTt -21
826 i -62 @82  CLX -5]
827 g a9 883  X>Ye 16-34
828 g a8 @84 GSBa 23 16 11
829 g 85 885 + -55
a3e X -35 886  +HMS 16 35
g31  STOS 35 @5 887  RTN 2
a32 e @8 888 xlLBLe 21 16 15
833 7 a7 @ge  SF2 16 21 67
834 + -55 898 GTOE 22 15
@35  C0S 42 891 «LBLc¢ 21 16 13
836 . 62 @92 RCL4 36 84
837 ! a1 | 893  HMS3 16 36
838 2 8z | @94 + -55
839 3 @3 895 1 a1
a4@ X -35 896 5 5
@41  RCLS 36 85 ag7 : 24
842  ENT? -21 a9g + -55
@43 + -55 899 1 a1
844 2 8z 108 2 8z
845 8 06 181 + -55
846 + -55 182 2 8z
847  SIN 41 183 4 84
848 6 86 184 X0 16-34
849 : -24 185 GSBb 23 16 12
ase - -45 186 - -45
@51  CHS -22 187  +HMS 16 35
852 RCLS 36 85 188 RN 24
853 1 a1 189 #LBLa 21 16 11
854 a 6 118 2 8z
@55 + -55 111 4 84
@56  C0S 42 ——112 R 24

0 1 2 3 4 5 6 7 8 9

Ohy  Umowid [pr [Jwe +
SO S1 S2 S3 S4 S5 S6 S7 S8 S9

         
A B C D E I

       
 



97 Program Listing 11 -
KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTSSTEP KEY ENTRY

113 xLBLb 21 16 12
114  ENTt =21 170
115 - =45
116 RTN 24

SET STATUS

TRIG

LABELS

DEG
GRAD O
RAD O 
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Program Description 1
 
 

 
 

 
 

 

 

 
 

 
      

— )
Program Title  Azimuth of SunriseandSunset .

Contributor’s Name Hew1 ett-Packard

Address1000 N.E.Circle Blvd. o L

L(:ity __Corvallis B State Oregon ZipCode 97330

( )

Program Description, Equations, Variables B o e

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 Qg
Az =cos”

- ¢, is the latitude of the subsolar point

- ¢,, is the latitude of the observer B -

¢ is approximated by

- 6, = 0.5 -23.5 cos(0.986 day + 9.66) where day is the
day of the year. ~

Operating Limits and Warnings S —

Theapproximationsused inthis program limit the overall accuracy to = 1%.

Significanterrors can occur at or above the antic circles and their respective

polesduring certain times of theyear.

1

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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SampleProblem(s)

- Sample Problem —

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

San Francisco (37° 37 N)?

 

 

 

Solution(s) Solution

B Answer: 240.51 degrees

___ Azimuth of Sunrise and Sunset

Keystrokes

- 5120373780
See Displayed

240.51

 

 

 7

Reference(s)

This program is a direct translation
Aviation Pac.   
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Azimuth of Sunrise and Sunset

RISE  MONTH LAT

INPUT OUTPUT
INSTRUCTIONS DATA/UNITS DATA/UNITS
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I L 0
0
0
.

I il
Nl L 1T

1
BR
IR
R

_
u
U

T
] U
L
0
] |

|
|

|

L —
1
] | |

L 



 

97 Program Listing I
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     
  

 
 

 
  
 
 

        
 

 

 

        
 

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

881 xLBLA 21 11 3 r
882 5701 35 61 :g; Hggs i
883  RIN 24 859 z
864 xLBLB 21 1z -
885 ST02 35 82 3?? 0033 16 42
aee RTH 24 862 6

887 xLBLC 21 13 863 a
aeg ST03 35 83 864 2y

889 RN 24 2 18
818 xLBLD 21 14 3§2 Ff' 16 23 82
811 RCLZ 36 82 867  RIN
812 . -62 868 sLBLE 21 15
813 4 b4 869  SF2 16 21 82
813 X -39 @78 10D 22 14
815 Z 8z 6871 =#lBLd 21 16 14
gig : -g§ 872  CLX

f

@18 + -55 g;z sgfl P
819  INT 16 34 875 R/S
828 ST08 35 88
821 2 82
822 RCLZ 36 8z
823 XZY? 16-35
824 GSBd 16 14 080
825 RCL! 36 81
826 RCLS 36 88
827 - -45
@28 RCLZ 36 82
829 1 81
838 - -45
831 3 83
832 1 61
833 X -35
834 + ] 090

835 . -62
836 g 89
837 8 s
838 é 86
a39 x -35
p48 9 89
841 . -62
A42 é 86
843 6 6
844 + -55 100
845  COS 42
846 2 62
647 3 83
848 . -62
849 5 as FLAGS SET STATUS

858 X -35 0 FLAGS , TRIG DISP
851 CHS -2z 1 7 [/
852 ) -62 0o O pec & fx &
853 5 85 2 1. 0 gfi(GRADE}] gfil 8
a54 + -55 110 3 2 Od L RAD 2

855  SIN 41 3 0 @] i
856 RCL3 36 83

REGISTERS

0 1 2 3 4 5 6 7 8 9

Day [mova!| Lnr 04ma23
S0 S1 ’ S2 S3 Sa S5 S6 S7 S8 S9

A c O !
     
 

 
 



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

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 Games of Chance

Aeronautical Engineering Aircraft Operation

Control Systems Avigation

Beams and Columns Calendars

High-Level Math Photo Dark Room

Test Statistics COGO-Surveying

Geometry Astrology

Reliability/QA 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

HEWLETT "!fi,l PACKARD

Reorder No. 00097-14002 Printed in U.S.A. 00097-90177
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Program Comments
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(fThis form is your vehicle for commenting on programs obtained from the Users'
Library. Your comments will be reviewed by the Library and when appropriate,
the program contributor shall be contacted to initiate revisions. Please
complete this form and mail to: pai1ett Packard Company

Attention: Users' Library
1000 N.E. Circle Blvd  Corvallis, Oregon 97330
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(Report on Program Number 0 e "'

Title: Time oF Sunkise ch/oa Sunser — Dsers Lleaaz\’y SOLurwNS —AWGAT)O;\)

Commenter’s Name: Davin G. _Townes

Address: NE— WMoniT ,PKoPR\é_mg\;f L\f’hT&'D) 535 BoLRKEe STREET,

Street

ME L BoLRNE. . Vi CTorRIA AVLSTRALIA R006
City State 21p Codse

Comments:

Theece ARE wo ( 2) ERRORS N e Proaram L\ STIN &G .

(> sTee 107 READS HMS—> 16 36

\'T SHoulLr> ReAD —=> RMS 16 35

e N 0 . 3 \.,

1D sree AU N SOBRoULTINE Q- SHoup BE ForvowE>  BY

STe@ . <+ - 55 (—Tpflg \S AN EXTIRA — P> ‘\\Qcassa&‘r—-fias

"3 Bz 24

4 ¥ |BLL 21 6 12

RECEIVED
WS Ener 1 -2

APR 18 1980
WA - 45 . RY
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Wy R E4-
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THE..SE. Lo RARELToS THEA ™MAe VT LAGL_L:_Z e 0S

Npown UedER T\ e SooTRERA Hemepnere 1o TeL. Ly &hT
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