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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 I page gives a basic description of the program. The Program 
Description" 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 I and Program Listing" 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 I and 
Program Listing II 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. 



TABLE OF CONTENTS 

AIRCRAFT FLIGHT PLAN WITH WIND • • • • • • • • • • I • • • • 1 
Simplifies flight planning. 

FLIGHT MANAGEMENT • • • I • 

Speed-Time-Distance-Fue1. 
• • • • • • I • • • I • • • I 

PREDICTING FREEZING LEVELS • • I • • 

Computes theoretical freezing level. 
• • • • • • • • I I • 

GENERAL AIRCRAFT WEIGHT AND BALANCE. • • I • • • • 

Helps determine your position in the weight-balance 
• I • • 

envelope. 

PILOT UNIT CONVERSIONS I •••••• 

Common units encountered by pilots. 
• • • • I I • I • • I 

TURN PERFORMANCE • • • • • • • • • • • • • • • 
Computes G-force,turn diameter, and stall speed. 

RATE OF CLIMB AND DESCENT • . . • • . • . . • 
Helps you to be sure you'll clear the mountain. 

• I • • • • 

. . . , . . 
HEAD WINDS AND CROSS WINDS • • • . I • • • • • I • • 

Resolves reported winds into head-winds and cross-wind 
I • • 

components. 

. 8 

.12 

.16 

.20 

.24 

.29 

.33 

FLIGHT PLANNING AND FLIGHT VERIFICATION •.••••••••• 37 
Plan and update the plan enroute. 
Computes ETA, ground speed, etc. 

DETERMINING IN-FLIGHT WINDS ••••••• 
Computes winds from time-distance inputs. 

• I • • • • • I • 

STANDARD ATMOSPHERE .••.•.••••••••• • • • 
Estimates atmospheric conditions from pressure altitude. 

MACH NUMBER AND TRUE AIRSPEED. • I I • • • • • • • 

Converts calibrated airspeed to mach number and true 
airspeed. 

• • 

• • 

• • 

.43 

.47 

.53 

TRUE AIR TEMPERATURE AND DENSITY ALTITUDE ••••••••.. 58 
Computes density altitude, accounting for compressibility 
effects. 

LOWEST USABLE FLIGHT LEVEL •••••• I •••••••••• 62 
Used on flights operating above 18,000 feet. 

ii 



Program Deseripfion I 
Program Title Aircraft Fljght Plan With Wind 

Contributor's Name Hewlett-Packard 
Address 1 Q 0 0 N. E. C i r c 1 e B lvd . 

City Corvallis State 

Program Description, Equations, Variables 

This program is used when making a flight plan which includes 
winds. It solves the wind triangle, giving correct values for magnetic 
heading and ground speed. It works for multiple leg lengths, 
computing time for each leg, cumulative time, and fuel consumed 
for each leg. The program corrects reported winds from true direction 
to magnetic direction before using them in a calculation. The winds, 
true airspeed, fuel consumption, and magnetic variation can be 
altered on each leg of the flight. The equations used to compute the 
heading (HDG) and ground speed (GS) of the aircraft are 

HDG = C + sin -\ ~ sin (D - C) 
TAS 

GS = T AS cos (HDG-C) - W cos (D-C) 

where W is wind velocity, D is wind direction (magnetic), C is the 
magnetic course and T AS is the true airspeed. 

Operating Limits and Warnings 

Wind must be less than 100 knots. Wind speed must not exceed true 
airspeed. 

Zip Code ~9 7 3 30 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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Sketch(es) 

Sample Problem(s) 

Solution(s) 

Reference (s) 

282
0

22 n.m. 
START 

Leg 1 249° 91 n.m. 

218°50 n.m. (Courses are magnetic) 

Winds for legs 1 and 2 - 230 degrees (true) @ 30 knots. 
Winds for legs 3 and 4 - 300 degrees (true) @ 20 knots. 
Fuel consumption 8 gal/hr, TAS 105, magnetic variation 

15 degrees E. 

For the sketch above the following data table is completed 
(underlined values are input data). 

Course/Steer GS Dist Time/Total Fuel 
249/240 79 91 1:09: 18/1 :09: 18 9.2 
282/267 90 22 0: 14:44/1 :24:03 2.0 
245/252 89 60.5 0:40:50/2:04:53 5.4 
218/228 96 50 0:31 :2~/2:36: 16 4.2 

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

Aviation Pac. 



Sketch(es) 

Sample Problem(s) 

Solution(s) 

Reference(s) 

Keystrokes 

[rJ[f.] 8 al05 a 230.30 13 15 13249 m 
m 
91m· 

m 
II 
282m 

m 
22 m 

See Displayed 

240 

79 

1.0918 

1.0918 

9.2 

267 

90 

0.1444 
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r--~~---- ----
: Sketch(es) 
f- -r--~-+--

Sample Problem(s) 

Solution(s) 

Reference (s) 

1:1 

II 
300.20 m 245 & 
& 
60.51:1 

1:1 

II 
218& 

& 

, 

1.2403 

2.0 

252 

89 

0.4050 

2.0453 

5.4 

228 

96 

, 



Sketch(es) 

.. 

Sample Problem(s) 

Solution(8) 

Reference (8) 

soli 
II 
D 

0.3124 
2.3616 

4.2 

-- -- - ---+----+----; 

___________ ~ ___ ~. ---+---...1 

,- - +-----t 

I 
1_ "'-____ , 
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STEP 

1 

2 

3 

4 

5 

6 

7 

8 

~1 
~ 
~ Fuel Tas 

INSTRUCTIONS 

Enter program 

Initialize 

Input fuel consumption 

then input true airspeed 

Input wind* 

then magnetic variation 

(+E, -WI 

Input course and calculate 

heading 

then calculate ground speed 

Input leg length and compute 

leg time 

then display total time 

Calculate fuel used on leg 

For next leg with same 

fuel, TAS, wind, and 

magnetic variation go to 

step 5. To change fuel 

go to step 3 and input new 

value. To change wind go to 

step 4 and input new value. 

To change true air speed 

go to step 3 input fuel 

consumption then true air 

speed. To change magnetic 

variation go to step 4 input 

wind then input magnetic 

variation. For new case go 

to step 2. 

Wind V 

INPUT 
DATA/UNITS 

FC (gal/hr) 

TAS 

OOO.KK 

V 

C 

leg length (n.m.) 

*DDD.KK means direction, decimal point, wind speed. 325.0 
direction of 325 degrees and a speed of 8 knots. 

C-+HDG 
-+ 6S 

KEYS 

L--.JI 
if/l 
I A II 
I A II 
I B 

B 

C 

C 

0 

0 

E 

/I 

I 

I 
II 
II 
II 

means a 

* *H.MMSS means hours, decimal point, minutes, seconds. 2.0355 is 2 hours 
3 minutes and 55 seconds. 

E 

Leg-+t 
-+ TTLt 

OUTPUT 
DATA/UNITS 

I 
I 
I FC 

I TAS 

KK 

V 

HOG 

GS 

H.MMSS** 

H.MMSS 

fuel (gal) 

-+ Leg 
Fuel 

KEYS 

CJCJ 
C:=J CJ 
~ [J 
[==:J L~=::J 
r-=-=:J L~--=:] 
l_' __ J L J 
[ 

-

J [--- I 
[_=1 [ __ ~ 
C--:J [----J 

[ ~~C_l 
[~~[~ 
C~ c::::J 
[ JC~ 
l ___ =:J [=-J 
[_--] c=J 
L_] [_~ __ ] 
[--=--::=J C.J 
[-~:=J CJ 
C- __ ] c::::J 
L=:J C~~ 
L_l [==:J 
[=.J [==:J 
[==:J LJ 
C-] [==:J 
1 __ =.J [==:J 
c=J c::::J 
C-] [==:J 

C~CJ 
C --] c::::J 
c=J c::::J 
[~-=:J L_] 
I~~-.J ~ 
[~J [ _J 
[~--J [-___ -=:J 
[ .. ~ __ -l L_. ___ J 
[ _______ J L __ J 
L __ ~ [ __ -:::=l 
l~ __ ~ C __ -l 
,--] L- J 

OUTPUT 
DATA/UNITS 



7 
STU V ~\"ENTR"f KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

881 *LBLe 21 16 15 857 RTH 24 
882 CLR(; 16-53 858 *LBLC 21 13 
883 DSP2 -63 82 859 Rl -31 
884 RTH 24 868 RCL2 36 82 
885 *LBLR 21 11 861 x -35 
886 ST01 35 81 862 X;Y -41 
887 RTH 24 

I 
863 - -45 

888 *LBLR 21 11 
I 864 RTH 24 

889 ST02 35 82 865 *LBLD 21 14 
818 RTH 24 866 X;Y -41 
811 *LBLS 21 12 867 . -24 
812 EHTt -21 868 ST07 35 87 
81J IHT 16 34 869 ST+6 35-55 86 
814 5T03 35 83 878 DSP4 -63 84 
815 - -45 871 ~H1fS 16 35 
816 EE."'; -23 872 RTH 24 
817 2 82 873 *LBLD 21 14 
818 x -35 874 RCL6 36 86 
819 STOB 35 86 875 ~H"'S 16 35 
828 RTN 24 fiF' , b RTH 24 
821 *LBLB 21 12 87? *LBLE 21 15 
822 ST04 35 84 878 RCL7 36 87 
823 RTN 24 879 RCLl 36 81 
824 *LBLC 21 13 888 x -35 
825 DSP8 -63 88 881 DSPI -63 81 
826 ST05 35 85 882 RTN 24 
827 RCLJ 36 8J 
828 RCL4 36 84 
829 - -45 
838 x;r -41 

I 831 - -45 
I 

(P'" RCLB 36 86 oJ£. 

833 ~R 44 
834 x;~· -41 090 

835 RCL2 36 82 
I 836 . -24 
I 

I 

837 5IN-' 16 41 
838 COS 42 
839 LSTX 16-63 
848 RCL5 36 85 
841 + -55 
842 1 81 
843 ~R 44 
844 ~p 34 100 

845 CLX -51 
846 ~\vQ • / I . 16-34 
847 (;TOI 22 81 
848 CLX -51 
849 + -55 FLAGS SET STATUS 

858 RTN 24 0 
FLAGS TRIG OISP 

851 *LBLl 21 81 1 ONO~ ~ DEG IlY' ci' o 0 ~ FIX 852 CLX -51 
2 

1 0 ~ 1I GRAD 0 SCI 0 853 3 83 
110 2 0 ~ RAD 0 ~~ 854 6 86 3 

3 0 
855 8 88 
856 + -55 

REGISTERS 
0 1 2 3 . 4 5 F 

17 Le~ 8 9 
Fuel TAS DDD V C Total t . T~m Wind --SO S1 S2 S3 S4 S5 S6 IS7 S8 S9 

A IB Ie 
0 E 

II 
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Program Deseription I 
Program Title Flight Management 

Contributor's Name HP-67197 Users I Library, Hew1 ett-Packard C:9J!1P-~J1Y 

Address 1000 N. E. Circle Boulevard 

City Corva 11 i s State OR Zip Code 97~3Q_. 

Program Description, Equations, Variables Thi s program cal cu1 ates either'. tilllE! tIQ.wIl~ di st~Jlf~ 
flown or ground speed using the other two variables as inputs. Since the equa~jg,IlL 

~_re analogous, fuel consumed, fuel c.onsumption or time flown can a1sob,E!' ~~lcu1ated 

if two of the val ues are known. The program is veryusefu1 i n cal~J!1~ltn9 HA .. i!nd, 
fuel reserves from in-flight data. 

where 

TIME = DIST/GS 

DIST = GS x TIME 

GS = DIST/TIME 

FUEL = FC x TIME 

FC = FUEL/TIME 

TIME = FUEL/FC 

DIST is distance flown, GS is ground speed, and FC is fue1.consump~ion. 

Fuel consumption and fuel must be in compatible units; i.e., Operating Limits and Warnings 

_ga1l~l",.~n,d ga!, or 1iters/hr and liters. GS and DIST must be in c:Qrn'patib1e units; 
i.e., knots and nautical miles, or mi1es/hr and miles. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 

i 

J 



Sketch(e5) 

Sample Problem(5) A 389 n_a_uti ca 1 mi_l_E!_!l i ght wi 11 be made at ~n estima1;e~ g!:o~~~ ____ _ 
speed of 105 knots. The fuel consumption is 8 gal/hr. Find the estimated time for 
the flight and fuel consumed. 

Solution(s) Time =;Lhrs. 37 min. 8 seconds 
Fuel Consumed = 28.95 gal 

~~~strokes =-

38tLl~lJP~ [CI1_AJ 
~ 1CJ [8] 

Reference (5) 

See Displayed: 
3.3709 
28.95 

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

9 
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STEP 

1 

2 
3 

4 

5 

6 

7 

8 

I I 

~1 FLIGHT MANAGEMENT 

r;;J 
~ TIME OST (FUEL GS (FC) 

INSTRUCTIONS 

Enter program 
For time-distance calculations go to steo 5 
Input two of the following 

time (H.MMSS)* 
fuel consumed 
fuel consumDtion Der hr. 

Compute the remaining value** 
time (H.MMSS) 
or fuel consumed 
or fuel consumotion 

Input two of the following 
time (H.MMSS) 
distance 
ground speed 

Compute the remaining value 
time (H.MMSS) 
or distance 
or ground soeed 

For new case change appropriate inputs in step 
3 or 5. 
To recall values in the order they appear on 
card 

*H.MMSS means hours, decimal points, minutes, 
seconds. 2.0355 is 2 hours 3 minutes and 
55 seconds. 

I 

RCL 
ABC 

INPUT 
DATA/UNITS 

time 
fuel 

FC 

time 
OIST 

GS 

I 

KEYS 

CJCJ 
C~CJ 
~[ _J 
CAJl - - ] 

r-It-l L _ J 
r--ci [~~l 
r 1 [ 

--j 

l-A--: 1 [ __ J 
[~B] [ -I 
[ C I [- J 
[ __ .-1 [~ __ J 
[-A-- I [ -==-1 
L-B- J [~'-:-=l 
[--n L __ ] 
[- - 1 [---] 
------- - -------

L~f\J [_ --I 
r- B 1[ __ 1 
[--C I [---] 
C-::-~_ 1 !_=:=J 
e..'-:=J [-] 
CQ]C J 
[ -] [=:=J 
C=:J c=J 
c=J c::::::::::J 
[_~ c::::::::::J 
c=J c::::::::::J 
CJCJ 
CJCJ 
CJ c::::::::::J 
c=J c::::::::::J 
CJCJ 
CJCJ 
c::::::::::J c=J 
CJCJ 
CJCJ 
CJCJ 
c::::::::::J c::::=J 
CJCJ 
c::::::::::J CJ 

OUTPUT 
DATA/UNITS 

--
~-

time 
fuel 

FC 

time 
OIST 

GS 

(time) 
(fuel or 01 ST) 
(Fe or GS) 

I 

1 



971"rc'~ram 1~ls'ln~ I 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE 

11 
COMMENT5 

981 tLBLA 21 11 
882 HI'IS~ 16 36 
9B3 STal 35 81 
884 FJ? 16 23 83 060 

885 RTN 24 
886 DSP4 -63 84 
88? RCL2 36 82 
888 RCLJ 36 83 
889 -24 
818 STOl 35 61 
811 ~HI'1S 16 35 
812 RTN 24 
813 *LBLB 21 12 
814 DSP2 -63 82 070 

815 ST02 35 82 
816 F3? 16 23 83 
817 RTN 24 
818 RCLl 36 81 
819 RCLJ 36 83 
828 x -35 
821 ST02 35 82 
822 RTN 24 
823 *LBLC 21 13 
824 DSP2 -63 82 080 

825 ST03 35 83 
826 F3? 16 23 83 
82? RTN 24 
828 RCL2 36 82 
829 RCLl 36 81 
838 -24 
831 5T03 35 83 
832 RTN 24 
833 *LBLD 21 14 
834 RCLl 36 81 090 

83~ ~H/'fS 16 35 
836 DSP4 -63 84 
837 PSE 16 51 
838 RCL2 36 82 
839 D5P2 -63 82 
848 PSE 16 51 
841 RCLJ 36 83 
842 PSE 16 51 
843 RTN 24 

100 

FLAGS SET STATUS 
050 0 

FLAGS TRIG DISP 
1 ON OFF 

0 0 0 DEG 0 FIX IRI 
2 1 0 0 GRAD 0 SCI 0 

110 3 2 0 0 RAD 0 ENG 0 
3 0 0 n--L 

REGISTERS 
0 1 2 Fuel or 3 4 5 6 7 8 9 

Time Dist. Fe or GS 
50 51 52 53 54 55 56 57 58 59 

A /6 r 0 E l' 
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Program Deseription I 
Program Title P red i ct i ng F reez i ng Leve 1 s 

Contributor's Name HP-67197 Users' Library Hewlett-PackardCQmpany 

Address lOOON. E. Circle Boulevard 

City Corva 11 is _State OR Zip Code 

Program Description, Equations, Variables 

The program computes the theoretical freezing level in feet above 
mean sea level, from altitude and temperatures in either fahrenheit 
or Celsius and computes the freezing level in both clouds (wet lapse 
rate of 1.5 degrees Celsius per 1000 feet) and in clear weather (dry _ 
lapse rate of 2 degrees Celsius per 1000 feet). 

This program computes the freezing level from 

FLD = Alt + 1000 (T/2) (Freezing level dry) 
FLW = Alt + 1000 (T/ 1.5) (freezing level wet) 

where temperature (T) is in degrees Celsius and altitude (Alt) is in 
feet or 

(
T-32) FLD = Alt + 1000 --

3.6 

(
T-32) FLW = Alt + 1000 --

2.7 

where temperature (T) is in degrees fahrenheit. 

Operating Limits and Warnings 

Limits and Warnings 

The actual lapse rate may differ from the standard lapse rate used in 
this program. This is especially true within 2000 feet of the ground 
where inversions are common. Also, the program does not give the 
correct answer when the atmosphere between you and the freezing 
level contains layers of clouds. When in doubt compute both wet 
and dry freezing levels and use the more pessimistic value. 

97330 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 



Sketch(es) 

Sample Problem(s) _______________________________ _ 

_____ Lf!~~_~~:t~ide air temperature is -9d~gr~esc~D:tl9i:ade at 80Qllf~et. how 

__ hJgh is the wet freezing level? 

Solution(8) 

Reference (8) 

Solution 

Altitude = 2000 feet 

Keystrokes 

9 ICHsl a 8000 B D 
See Displayed 

2000 

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

----------Aviation Pac. 
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ALT +FLD +FLW 

STEP INSTRUCTIONS 
INPUT KEYS OUTPUT 

DATA/UNITS DATA/UNITS 

1 Enter proqram. c:Jc:J 
2 Input altitude feet [Dc:J 

and corresponding temperature ~L=] 
in CO Co CLlC~ 

or FO FO eLl [.~~ 
3 Calculate either or both r---J C:=-J 

Dry freezing level COl~J feet 
or wet freezing level 1 [--Y] L_J feet 

4 For new case, go to step 2. [~~J 
L~C~ 
c:J[ ~ 
C-=-] [=:J 
c=JL~ 
C-=::l C~ 
c=JL~ 
L_==:J C~ 
I Jc:J 
~[~ 
c:Jc:J 
C-=:J [=:J 
CJ[=:J 
c:J C-=J 
[-~c:J 

~[=:J 
c=J [=:J 
[=:J c=:J 

I 
I 

I 

c:J c=J 
, 

c:Jc=J 
c:J [=:J 
c=J [=:J 
[=-l [=:J 
[--] C=:J 
CJC-] 
[_~C] 

L-=:J [=:J 
c=-J C~ 
C_-:--=J [ J 
[~~-~l [_ _ I 

I I I I i-J [ --] I 

*iL' 

91 

~ 
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50 

A 

STEP KEY ENTRY KEY CODE 

,i1311LPLH 
,'182 Sr07 
;~I3J SF1 
i~84 RTN 
,,85 *LBLS 
·~86 Sr!}7 
.jg? eFt 
,~@8 RTN 
,:;89 *:LBLC 
t:'1 t1 ET08 
;:;11 FTN 

21 11 
35 07 

16 21 01 
24 

21 lL 

35 07 
16 22 Oi 

24 
21 13 
35 88 

24 
012 .LBLC 21 14 
.?1] ~1r) 16 23 el 
f14 GroG 22 16 11 
;:;1~ RCL? 36 87 
~16 3 83 
~17 ? 82 

~;2.? 

t12£ 
:~'"\-:" 
''''.;:: 

·AI? 
,AI 
;:;42 
,~43 

'.'<44 

,:'4£ 
,"47 
,',4S 
;-49 
,::5(' 

6 

EEX 

.:-.~. 

[.,,-./ CI 
~L1..'_' 

+ 

.. ::"8Lc. 
peL? 

2 

EE,\' 

"r·! CI rr ........ '_, 

PTN 
tLKE 

Fl? 

-4.5 
83 

-62 
06 

-24 
-23 

36 (18 
-55 
24 

21 16 11 
36 iF 

82 
-24 
-23 

&3 
-]5 

36 88 

24 
21 15 

16 23 81 
GTul:- 22 16 12 

36 87 
03 
112 

EE,~:' 

-45 

-62 
LF 

-24 

!.13 
-35 

36 08 
-55 

;55 PTN 24 
,'5£ j:LBU:. 21 1£ 12 ,. 

2 

51 52 

97 IJn)~ram I~is.in~ I 
COMMENTS STEP KEY ENTRY KEY CODE 

070 

080 

090 

100 

t59 
,-;60 

(:-",52 
;-,6'] 

,;64 
fi65 

RCL? 
1 

5 

EE,'s' 

peLS 

PTN 

FLAGS 

36 B'i' 
01 

-62 
85 

-24 

BJ 

36 8S 
-55 
24 

COMMENTS 

SET STATUS 
o 

FLAGS TRIG DISP 

3 4 

53 54 

ON OFF 

~--+-f;;-------1 0 0 ~ 
2 1 0 ~ 

r,1U1011"'k------I 2 0 ~ 
1---+-13 3 0 ~ 

REGISTERS 
5 6 7 

Temp 
55 56 57 

D E 

8 

DEG gJ 
GRAD 0 
RAD 0 

Alt 
58 

9 

59 

FIX IiO 
SCI 0 
ENGf n __ 

15 



16 Program Deseription I 
Program Title General Aircraft Weight and Balance 

Contributor's Name Hew 1 et t-Packard 

Address 1000 N.E. Circle Blvd. 

City Corvallis State Oregon 

Program Description, Equations, Variables 

The program calculates the final values of gross weight and moment 
or gross weight and center of gravity that are used to determine your 
position in the weight-balance envelope furnished with your aircraft. 
The program will accept either weights and moments or weights and 
moment arms for inputs. The program is written to accommodate 
changes in loading without restarting from the beginning. 

The center of gravity is computed by dividing the sum of the 

moments by the gross weight. 

Operating Limits and Warnings 

Zip Code 97 3 3 0 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 



Sketch(es) 

Sample Problem(s) 

Sample Problem 

The following table gives weight and balance data for an aircraft. 

Item Weight Arm Moment 

Empty plane 1200 15000 
Pilot 180 11.25 
Passenger 110 41 
Oil 15 -500 
Fuel 120 25 

Find the gross weight, total moment and center of gravity. 

Solulion(s) 

Keystrokes 

Solution 

Weight = 1625 
Center Gravity = 14.79 
Moment = 24,035 

[fJ [E]1200 11 15000 8180 13 11.25 a 
110 [~] 41 [B] 15 [A] 500 [~~S] 

fa 
~~_~ __ fa 

f8 

Reference(s) .. 

See Displayed 

[c] 

1625 

14.79 

24035 

I 
I 
I 

I. 

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

17 
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STEP 

1 

2. 

3. 

4. 
'. 

5. 

6. 

7 

8 

-+WT 
WT 

Entf'r DrOartlm 

Initialize 

Input weight 

-KG 
ARM 

INSTRUCTIONS 

-+MOM 
MOM 

Input either the moment arm or the moment 

Repeat steps 3,4 until all weights and moments 
have been input 

Calculate the following sum of weights or 
center of Qravitv 
or sum of moments 

To delete the last set of weiQht-arm or 
",,:';nht_mnm"'nt rI.-:It.-:l nnintc:. 

~ 

To delete any set of data Doints Dress rEl 
then perform steps 3 and 4 inputing the data 
is to be deleted. (rE] must be pressed 

,~ f'ach dtlta Dair to be delptpd ) 

INPUT 
DATA/UNITS 

weight 

arm 
mom 

Initialize 
Del Nxt Se 

KEYS 

Clr __ 1 
[--I C---I 

- - - -~ 

I~IIE I 
[=-=11 1 
I A I I 
I 1 I 
I B I I 
I C I I 
I I I 
I 1 I 
I I I 
I 1 I 
I f I A I --- --

I f I B I 
I f I C I 
I I I 
I II I 
IRIS II I 
I II I 
I E II I 
I II I 
I II I 
I II I 
1 I [ I 
[ II I l _____ J [ -1 
1-] r ----] 

L_-ll __ ] 
------ - -
[-] [=---.J 
[ -~-= I [ __ :~J 
[ __ -le] 
[= ___ J [=.=J 
[---::::-l l-- 1 
[=-~ C:~ 
[_=:I [=:J 
CJ [=:J 
C 1 c::=J 
c=J [=:J 
[=:J [=:J 

OUTPUT 
DATA/UNITS 

Sum Wt. 

Sum. Mt. 
Sum. Mt. 

Sum Wt. 
c.g. 

Sum Mt 

• 



97 l)r()~r8m I~is'in~ I 19 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

Bel :t=£.f.LH ':: " 11 857 Rm ..... , ~ ...... .:'t 
EtB2 F2 r

: 1 .- ,-,"" 62 958 *lBLe 21 16 1: .b &:..:.' 

&113 G7"D~ 22 f: 1 859 CLP~ 16-53 
Be.:: S'T + 1 35-55 0; 868 UI'! .-, .i 

..:.'t 
8ij5 STu3 35 ':..:.' 861 ~~ .··c 51 .. ' -' 
B&6 ;:;T09 22 ,-:;;.,: 

~ -" 
01F :t:LBU 21 O~ 
BBE' elis -';:i,. 

€lIP ~'T +1 35-55 01 
EtHi ETG? 35 L: 
1311 EU 7C (li '-'~' 

81 ':' . .:.. Gros 22 6S 
BE *L8L" 21 i6 ; . 

.i. ~ 

614 F:CL.! 36 til .. 070 

815 RTr~ .24 
(l16 .LK.E' '-. ~ , .-a::j, J,';:' 

!31? F2';' 16 .'. ti tl... ... ' 

91f GT02 22 fi::' 
819 Re':"3 36 62: 
fJ28 -=-~ 

-:'C ...... -
921 2T+2 35-55 i;i.: 

0~':' S"T04 ~c 64 .:.. ... ':', ... 1 

8':.7 ""-' RCL;:: 36 e::. 
824 GTGS 22 6S 080 

025 *l8L2 21 ti.;: 

826 ST-2 35-45 6::' 
027 f..'TN 24 
0~c, 

tl...\.: *L8Lk. .-, of 
'::l 16 1;:: 

829 F'CL2 36 fl2 
B3B F.'eLl 36 fi1 
B31 -24 
832 Gr09 22 6~~ 

033 *LBLC 21 12 
B34 F2'~' 16 

..,~ 

",.j 62 090 

835 PO] ~ .. -: 
a::c.. e::: 

B3£ ST+2 35-55 6': 
B3? '::T04 .,c 

.;.,.) 64 
838 RCL2 36 fi2 
1339 GT09 .:."' .:...:.. es 
848 *LBL3 -:'; 6 7 .:... 1_, 

1341 C-T _ .:' 35-45 82 .": ... 
842 *LELc 21 16 E 
843 F..'CL2 36 ,iI· ... 

1:;':: 

fJ44 RTN .-, ." 
100 '::'T 

045 :+LBL9 ~ .. 
'::1 6S 

046 R.· .. S C:~ 
-.'.i. 

B47 peL':: 36 0? 
84e 57"-1 35-45 f~ 
349 PCL4 36 0'; FLAGS SET STATUS 
050 8T-2 35-45 82 0 

FLAGS TRIG OISP 051 CLX 10. 

f//' 
~, . 

ON 

O~ [z/ B52 fro.:: 35 ft.? 0 0 DEG FIX 
053 ST04 35 134 2 1 0 GRAD 0 SCI 0 
B54 f.T09 22 0S 110 2 0 ~ RAD 0 ~~ 3 855 :+L.f:LE 21 1: 3 0 
056 SF2 16 j. 

<-I 8::' 
REGISTERS 

0 1 zWc- 2 Z rnt. 3 
t{/c 

4 
mi- 5 6 7 8 9 

50 51 52 53 54 55 56 57 58 59 

A IB Ie 0 E II 
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Program Deseripfion I 
Program Title Pilot Unit Conversions 

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

Address 1 0 0 0 N. E. C ire 1 e B 1 V d • 

City Corva 11 is State Oregon 

Program Description, Equations, Variables 

This program performs unit conversions commonly encountered by 
pilots. Included are conversions between Fahrenheit and Celsius 
degrees, statute miles and nautical miles, liters and gallons, and 
gallons of gasoline and pounds of gasoline. 

Equations: 

OF = 1.8 °c + 32 
°c = (OF - 32)/1.8 
statute miles = nautical miles/O.868978 
gallons = Iiters/O.2642 
pounds gasoline = gallons gasoline x 6 

Operating Limits and Warnings 

Zip Code 9 7 33 0 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 



Sketch(es) 

Sample Problem(s) 

Solution(s) 

Reference (s) 

Sample Problems 

I. Convert 10 pounds of gasoline to gallons of gasoline. 

2. Convert 40 gallons to liters. 

3. Convert 100 statute miles to nautical miles. 

4. Convert 212 degrees Fahrenheit to degrees Celsius. 

Solutions 

I. 1.67 gallons 
2. 151.40 liters 
3. 86.90 nautical miles 
4. 100

0 e 

Keys t rokes 
1. 10 [f] Cd] 
2. 40 [f] [c] 
3. 100 [8] 

See Display 
1. 67 

151. 40 

86.90 

• u 

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

21 
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-rStat -rLi t -rGas 
-rN.M. -rGal -rLbs 

STEP INSTRUCTIONS INPUT KEYS OUTPUT 
DATA/UNITS DATA/UNITS 

1. Enter program CJ[ I 
c=J c=J 

2. Convert from [~C~ 

Fahrenheit to Celsius OF [IJ [_~ °C 
nr c;,t;:lt t"mil"c;, tn n;:l t;r;:ll m;l"., ., m [-B~J C-] n.m. 
or liters to gallons liters ~LJL J gallons 
or aallons aasoline to Dounds ~al/(aas) CUr J lhc;,(n;:lc;,) 

l=:~[ ·1 
3. Convert from 

[--I [-_ ... ] 

Celsius to Fahrenheit or. [DCA] OF 

or nautical miles to statute miles n.m. Lf ICi:] s.m. 
or gallons to liters aallons Li=:JL:LJ liters 
nr nnunnc:. onc:.nlinp tn onllnnc:. 1 hc:.{nnc:.' Cf~J [".0] aal(aas) 

v - c=J [---I 
4. For next conversion ao to steD 3 or 4 L __ J CJ 

C] [.~.~ .. J 
1 J [ -] 
L~ 1 c=J 
c::::J c::::J 
c::::J CJ 
[=~ L=:J 
L~JC~ 
L Jc=J 
[=-~=.J [==.J 
[_.H __ I L~ 
C-"]CJ 
CJCJ 
c::::J r---] 
c=J c::::J 
[-----] c=J 

C=Jc=J 
[==:J c::::J 
L=.-] L=-J 
[~~C~ 
[~-~ [ .. _._] 
[ --] C··_-J 

---- -

L ..... J C...:..::J 
f- _]C] 
I--~] [_. ] 



9- I'rc)gram 1~ls'in~ I 
, j 

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE 
23 

L i 
COMMENTS 

881 *LBLR 21 11 857 x -35 
882 3 83 858 RTN 24 
883 2 82 859 *LBLd 21 16 14 
884 - -45 , 868 6 86 
885 1 81 861 . -24 ~ 

886 · -62 862 RIN 24 
887 8 B8 
888 -24 
889 RTN 24 
818 *LBLo. 21 16 i1 
811 1 81 
812 · -62 
813 8 88 
814 x -35 070 

815 3 83 
816 2 82 
817 + -55 
818 RTN 24 
819 *LBLB 21 12 
828 · -62 
821 8 88 
822 6 86 
823 8 88 
824 9 89 080 

825 "7 87 , 
lP~ _0 8 88 
827 x -35 
828 RTN 24 
829 *LBH 21 16 12 
838 · -62 
831 8 88 
832 6 86 
833 8 88 
B34 9 89 090 

835 ... 87 ,. 
836 8 88 
B37 . -24 
838 RTN 24 
839 *LBLC 21 13 
848 · -62 
841 Co 8e 
842 6 86 
843 4 84 

100 844 "I B2 Co 

845 x -35 
846 RTN 24 
847 *LBLc 21 16 13 
848 · -62 

FLAGS SET STATUS 849 "> 82 Co 0 
DISP 858 6 86 FLAGS TRIG 

851 4 84 I 1 ONO~ 
DEG [V' V FIX ~ , o 0 ~ 852 2 82 2 1 0 GRAD 0 SCI 0 

853 . -24 110 2 0 ~ I RAD 0 EN~D 
854 RTN 24 3 

3 0 IY n __ 

855 fLBLD 21 14 I 856 6 86 REGISTERS 
0 1 2 3 4 5 6 7 8 9 

SO Sl S2 S3 S4 S5 S6 S7 S8 S9 

A IB r 0 E 11 



24 Program Deseripfion I 
Program Title Turn Performance 

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

Address 1000 N. E. Circle Boulevard 

City Corvall is State OR Zip Code 97330 

Program Description, Equations, Variables Thi s program cal cul ates the G-force, turn di ameter, 
time required to complete a 3600 turn, and stall speed for an airplane as a function 
of an aircraft's bank angle, airspeed and normal stall speed. 

G = 1 
cos (bank) 

Diameter 
TAS2 

= 34208 tan (bank) 

time = 0.0055 TAS 
tan (bank} 

stall = (normal stall) {lj 

All values assume coordinated turns and no vertical Operating Limits and Warnings 

accelerations. Gusty conditions will alter the calculated results significantly. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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Sketch(es) 

Sample Problem(s) ______ __ C-''il<::IJJ~1:e_ .1:h_~Jl:-f()rc:e ",_di ilme1eroL tYrn .1-.tim~xeql,li r~cLfQL ___ _ 
a_ }6Qo turn_, and stall speed for an aircraft in a 30° ang :4_~~ j;>ank_,.dth_a_trl,lising __ 
~~~Lof 115 knots and a stall speed of 60 knots. 

Solution(s) Bank G stall ---_.-
30° l.15 64.47 Knots .- .----~- -- ~--.--- --

45° l.4l 71.35 Knots -

Keystrokes: 
~~--------------" ... _--. _._._--- --------------------- ---

[f] [a] 115 [A] 60 [B] 30 [C] [0] 
---"---- -- -------------_._-_._--- -_._ .. ------" - "- -

[f] [d] 
._--_.-

[E] 
. -" -- --- -_._-------- - -- ------ -

[f] [e] 

Reference(s) 

Diameter time 
0.67 n.m. 
0.39 n.m. 

1 min 5 sec 
38 sec 

See Displayed: 
l.15 
64.47 
0.67 
l.05 

This program is a direct translation of a program from the HP-65 -
Aviation Pac. 
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Sample Problem( s) _____________________________________________ _ 

Solulion(s) 

45 [c] [~_ 

[fl[ci] 

LG 
[fll~ ____ _ 

Reference (s) 

1.41 

71.35 

0.39 

0.38 



STEP 

1 
2 
3 

4 

5 

INITIALIZE 
TAS STALL 

INSTRUCTIONS 

Enter proqram 
Initialize 
Inout all of the followinq 

true airspeed 
normal stall speed 
degrees of bank 

Calculate acceleration 
then turn stall speed 

Calculate turn diameter 
then time of turn 

For new case qo to step 3 and 
appropriate inputs 

BANK 

change 

~Knots 

~ 

INPUT 
DATA/UNITS 

knots 
knots 

degrees 

27 

-+M.SS* 

~.m. 

KEYS OUTPUT 
DATA/UNITS 

CJ [ I 
CIJCLJ 
~ [ I 
CTI L- ] knots 
[ a~l[ - J knots 
I CJ [- ___ I degrees 
[- D j I _~J G 
[ fj[j[ I knots 
[ _E'l r-- -] n.m. 
[f I L ___ e_J M.SS* 
[ ~j [~_-J 

[-~-1 ~J 

I~L_·J 
l-~r _J 
[ J [-:::.-] 
r-~-] [ ____ I 

L~- . j r--] 

[-- .: ~J [~~~~1 
[-=] L_J 
L_=-~ J r .==J [ . -] [- --J 
~------ ----- --

1=_] [ I 
[==1 [=J 
r--=.J L --~ 

-- ---

L~.=J L=J 
[~:-=:J C_~ 
[~.:J [---] 
-"--- -- -----

L--] L_ -] 
[ __ ~J [=~J 
l_~~] [~~J 
[ 1 [ __ ~J 
r ---1 L __ J 
I- I f_-] 
I J [-- --1 
r J I ··-1 
r I f_ -~J 

I I l-_--=J 
r 

.- I [---] 
.- _. ---- --- - --

I 
-

J L] 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

BBl *LELo. 21 l6 i1 
B82 DEb 16-21 
883 DSP2 -63 82 

060 
884 RTN 24 
B85 tLBLti 21 11 
886 STOl 35 81 
887 RTN 24 
888 *LBLB 21 12 
889 ST02 35 82 
818 UN 24 
811 *LBLC 21 13 
B12 ST03 35 BJ 
813 RTN 24 
814 *LBLD 21 14 

070 

815 RCLJ 36 83 
816 COS 42 
817 l-'·X 52 
818 RTN 24 
819 *LBLJ ?i <., 16 14 
828 t;SBD 23 14 
821 '[,Ii 54 
822 RCL2 36 82 
823 x -35 080 
824 RTN 24 
825 *LBLE '" 15 L~ 

826 RCLl 36 81 
8"7 ... ,'<2 53 
828 3 83 
829 4 84 
838 . ., 

L 82 
831 8 B8 
8-') .:)- 8 8E: 
833 - -24 090 
834 RCLJ 36 83 
835 TAN 43 
836 - -24 
837 RTN 24 
838 *LBLe 21 16 15 
839 RCU 36 81 
848 . -62 LABELS 
841 8 88 A TAS 9 STALL e BANK D G E n.m. 
842 8 8ft 
843 5 85 a b c d KNOTS e M.SS 
844 5 85 0 1 2 3 4 

845 .:{ -35 5 6 7 8 9 
846 ReLJ 36 83 
847 TRN 43 
848 -24 FLAGS SET STATUS 
849 ~HI'IS 16 35 0 

FLAGS TRIG DISP 
858 RTN 24 

1 ON OFF 
0 0 ~ DEG ~ FIX ~ 

2 1 0 I&l GRAD 0 SCI 0 
110 2 0 IZI RAD 0 ENG

2
D 

3 
3 0 D'l 

n __ 

REGISTERS 
0 1 2 3 4 5 6 7 8 9 

TAS stall bank 
so S1 S2 S3 S4 S5 S6 S7 S8 S9 

A 

1

9 Ie D E I I 
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Program Deseripfion I 
Program Title Rate of Climb and Descent 

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

Address 1000 N. E. Circle Boulevard 
Corvallis City State OR Zip Code. 97330 

Program Description, Equations, Variables 

The inputs of this program are true airspeed (TAS), elevation change (A ALT1~ 

and either rate-of-climb (ROC) or the distance (DIST) over which.th~ elevation 

change is to occur. Outputs are rate-of-cl imb requi red to change .. E!leva!i9L 
in the specified distance or, conversely, the distance required when the 

rate-of-climb is specified. ___ .. 

Operating Limits and Warnings 

ROC = _-,::.:::::TA:::::S==( A::-=AL=T=) ==~ 
60 J'DIST2 + (A ALT)2 

B '" TAS A ALT 
60 ROC 

DIST = /0-2 - {A ALT)2 

Constant airspeed must be maintained throug~out change of altit~d~_._.No ___ .. _._._ 
correcti on is made for decreased aircraft performance at increased a ltitlJd_~ .. _ 
Inputs for ROC and TAS should be conservative, average values. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT liMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE_ NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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II 
Sketch(es) 

Sample Problem(s) 

1. 15 n.m. west of Las Vegas (E1. 2600 ft) lies a mountain pass having an 
elevation of 6600 ft. Assuming a c1imbout TAS of 80 knots, what is the 
minimum ROC that you must maintain if you wish to clear the pass by 1000 - ."~. ~ 

feet? 

2. Assume that a different aircraft climbs out at 800 ft/min. and maintains 

an airspeed _of 120 knots. How far from the pass will it be when it is 
at 7600 ft? 

Solution(s) 

L.~ 443. 79 ft/min 
2. 2.47 n.m. 
Keystrokes: 

. __ L._J30_LAJ 5000 [B} 15 [C] [0] 

2. 120 [A] _5000 [B] 800 [D] Ie] 
~. ___ LCHSJ 15 [+] 

Reference(s) 

See Displayed: 
443.78 
12.47 
2.53 

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

Aviation Pac. 



TAS t:. ALT 

STEP INSTRUCTIONS 

1 Enter program 

-

2 Input the followinq: 
true airspeed 
and altitude change 
and either distance 
or rate-of-climb/descent 

3 Calculate either distance 
or rate-of-climb/descent 

4 Go to step 2 to change any values 
recomputation in step 3 .• 

-+DIST 
DIST 

for 

-+ROC 
ROC 

INPUT 
DATA/UNITS 

TAS {knots 
-

t:.ALT (ft) 
DIST {n .m. 

ROC {ft/min' 

31 

KEYS 
OUTPUT 

DATA/UNITS 

Cl[ __ - I 
l----=:J L~ 
---- - -

0.00 

I~I I 
r A II I TAS 
I B II 1 t:.ALT 
I C II I DIST 
1 D II I ROC 
1 C II I DIST {n .m~ 
1 D II I ROC (ft/min 
r II I 
[ II 1 

[ II I 
1 __ 1 [ I 
I II j 

I II ] 
l 

--

I r I 
I II 1 

1 It J 
l --I [- ---I 
[-- I [ I 
1 --- -][ -- I 

---- - ----

1 - -- J I- I 
[---- ] [ J 
r --J L_J 
l_--] CJ 
[=~ L~J 
l~ C----] 

-- -- -----

[~--l [- -] 
[~_J [-~=.J 

L__-~ I L--': _ J 
[- 1 L-

- -- - ----- 1 

[~_~l 1_ ~-] 
[ ---ll-] 

--- - - ------

L _ J L 1 
I J [_=-] 
r - - 1 1 I 
I _I 1 _____ j 
I ~ __ -J [-] 
r--ll I 
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STEP KEY ENTRY- KEY CODE 

-- . 

881 *LBLA 21 11 
882 STa6 35 86 
883 RTff 24 
884 *LBLB 21 12 
885 STD4 35 84 
886 6 86 
887 e 88 
888 7 87 
889 6 06 
818 - -24 
811 STO? 35 87 
812 RCi..4 36 84 
813 RTN 24 
814 *LBLe 21 13 
815 F3? 16 23 BJ 
816 GrOc 22 16 13 
817 RCL6 36 86 
818 RCL7 36 87 
819 x -35 
828 6 86 
821 B 88 
822 - -24 
823 RCL5 36 85 
824 - -24 
825 6 86 
{P~ ~b 8 80 
8';>7 ~, 7 87 
828 6 86 
829 x -35 
838 .}:~ C"~ 

J,j 

831 RCL7 36 87 
832 X'i 53 
833 - -45 
834 IX 54 
835 STD3 35 83 
836 RTN 24 
877 

"" *LBLc 21 16 13 
838 STD3 35 83 
839 RTH 24 
848 *LBLD 21 14 
841 F3? 16 23 83 
842 bTOd 22 16 14 
843 RCL6 36 86 
844 RCL7 36 07 
845 X -35 
846 6 86 
847 8 88 
848 -24 
849 RCt] 36 83 
858 ~ . .,. .. ~ 53 
851 RCL7 36 87 
852 X2 53 
1153 + -55 
854 IV i\ 54 
855 - -24 
856 ' 6 86 r-----

1 2 0 

80 81 82 

A IB 

3 

83 

COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

857 @ 8e 
858 7 87 , 
859 6 86 
868 x -35 
861 STOS 35 85 
862 RTN 24 
863 *LBLJ 21 16 14 
864 BroS 35 85 
~65 RTN 24 

070 

080 

090 

LABELS 
A TAS B t:.ALT c DIST D ROC E 

a b c -+DIST d +ROC e 

0 1 2 3 4 

5 6 7 8 9 

FLAGS SET STATUS 
0 

FLAGS TRIG OISP 
1 ON OFF 

0 0 18I DEG ~ FIX 18:1 
2 1 0 ~ GRAD 0 SCI 0 

2 0 G8I RAD 0 ~~ 110 
3 

3 0 ri:1 

REGISTERS 
4 5 6 7 8 9 

DIST USED ROC TAS t:.ALT (n.m ) 
84 85 86 87 88 89 

t D E II 

, , 
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Program Title Head Winds and Cross Winds 

Contributor's Name 
Hewlett-Packard 

Address 1000 N.E. Circle Blvd. 
City Cor valli s State Oregon Zip CodeS] ~10-----

Program Description, Equations, Variables 

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

This program calculates both the head wind and cross wind com­
ponents from the aircraft heading and reported winds. The program 
works both at altitude, where magnetic variation must be con­
sidered, and at landing and takeoff, where winds are reported in 
magnetic directions rather than true directions. 

The head wind (HW) and right cross wind (RCW) components are 
computed from 

HW = K cos (D - HDG - V) 

RCW = K sin (D - HDG - V) 

where 

K = the reported wind velocity 
D = the reported wind direction 
HDG = the aircraft heading 
V = the magnetic variation ~-~----~-~ ------

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

Operating Limits and Warnings 

Limits and Warnings 

Reported winds must be less than 100 knots. 

Wind directions reported by the control tower are magnetic and the 
variation need not be input when using the program for takeoff and 
landings. Other wind directions are reported in true directions and 
variation must be included to find the wind components. 

This program has been verified only with respect to the numerical example given in Program Description 11. 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 IMPLlEO 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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Skelch(es) 

Sample Problem(s) 

Solulion(s) 

Reference (s) 

Sample Problems 

I. At takeoff on runway 28 the winds are reported as 240° at 25 

knots. What are the head wind and cross wind components? 

2. At altitude the wind is reported as 160° and 40 knots. Your 
magnetic heading is 2700

• What are the head wind and cross 

wind components if the magnetic variation is 15° east? 

Solutions 

I. 19.15 knots (head wind); - 16.07 knots (left cross wind) 

2. -22.94 knots (tail wind); -32.77 knots (left cross wind) 

Keystrokes 

1. [f] [E] 280 [B] 240.25 [C] [0] 
[E] 

2. [f] [E] 270 [B] 160.40 [C] 15 [AJ [0] 
[E] 

I 
I 

See Displayed 

19.15 
-16.07 
-22.94 
-32.77 

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

Aviation Pac. 



STEP 

l. 

2. 

3. 

4. 

5. 

6 

* 

v H D G 

INSTRUCTIONS 

Enter program 

Initialize 

If winds are surface winds, 

DDD.KK 

go to 

.... Head 
(+i,-t) 

INPUT 
DATA/UNITS 

step 4; if not, input variation (+E ,- W) V(deg) 

Input both airplane heading and HDG(deg) 

reported winds DDD.KK* 

Calculate either or both of the 
followina: headwind 
riaht rrnc:c:winrl 

NOTE: neCiative answers mean tailwind 
or left crosswind 

To chana~ anv inDuts 00 to steD 3 and 
change only the variables affected. 

DDD KK means direction. decimal Doint 
,; nrl c:noorl ~?" nA mo~nc: ~ rlirortinn 

of 325 degrees and a speed of 8 knots. 

Intl. ~~ 
.... Rt Crs 
(++, .... -) 

KEYS 

c=J c=J 
c=JCJ 
LLJI E I 
c=J1 .. J 
[ It J 
fA J r=~l 
[- .J I. __ J 

I BJ L_J 
I C 1[- -] 

[I I I 
L -J [ I -- -- --- -- - -

[ . D=-l r~_~~J 
ILl [_ -1 
[ -l [ - ... J 

[- Jl .... 1 

LJ [ -] 

I I r- ~l 
[ 

- I [--_J 
[----] [ I 
[ - I [ . - I 
[ I [ - I 
I I I J 
[ - Il -] 

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

[ 11_ J 
L . ]l--] 

- - -----

I· --=-::::J L __ =1 
I ____ __ _ _ ___ -
[ --] r-] 
[--J[ .... _] 
---- -----

L- . J L __ J 
[ -1 [ - J 
[ II - _I 
r Jl_ ] 
[ - I r-- -1 
[ J I - --] 
r II __ .. 1 
[ II I 
I 1 1 ___ I 
I J [ --] 
I J l ] 

35 

OUTPUT 
DATA/UNITS 

0.00 

V 

HDG 
pDD.KK 

knots 
knots 



36 971'r(,gram 1~lsllng I 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

1381 tLBLH 21 11 
882 STOl 35 til 
883 RTN ~4 

884 *LBLB 21 12 060 

885 5T02 35 82 
886 RTN 24 
887 *LBLC 21 13 
888 ST03 35 83 
889 RTN 24 
818 *LBLD 21 14 
811 RCLJ 36 83 
812 INT 16 34 
813 RCLl 36 81 
814 RCL2 36 82 070 

815 + -55 
816 - -45 
817 RCLJ 36 83 
818 FRC 16 44 
819 EEX -23 
828 -., 82 C-

821 }~ -35 
822 -'IF: 44 
823 F2? 16 23 82 
824 iCY -41 060 

8?~ _..I D5P2 -63 82 
826 R,-'S 51 
827 *LBLE 21 15 
828 SI="" .Co 16 21 82 
829 GTOD 22 14 
838 tLBLe 21 16 15 
831 CLX -51 
832 DSP2 -63 82 
833 DEG 16-21 
834 CLRG 16-53 090 

835 RTN 24 

040 

100 

SET STATUS 
050 FLAGS TRIG OISP 

ON OFF 
0 0 0 DEG 0 FIX 0 
1 0 0 GRAD 0 SCI 0 

110 2 0 0 RAD 0 ENG 0 
3 0 0 

n __ 

REGISTERS 
0 1 2 3 4 5 6 7 8 9 

V l+D C:, DDD.k'R 
80 81 82 83 84 85 86 87 88 89 

A IB Ie D E I I 
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Program Deseripfion I 
Program Title Flight Planning and Flight Verification 

Contributor's Name Hewl ett-Packard Company, HP-67/97 Users I Li brar'Y_ 

Address 1000 N. E. Circle Boulevard 

City Corvall i s _ State OR . Zip Code __ 97330 __ 

Program Description, Equations, Variables Th is program can be used for flilth.t J>l a!ln.in9_ ~n.(:t. . 
updating the flight plan as it is being flown. The program computes ETA's,9r~un~ 
speeds, cumulative distance flown, actual times for each leg and cumulative time 
flown. The ground speeds can be changed for each 1 eg.. __ . __ .. ____ . __ 

where 

ETA = DIST/GS + TO 
GS = DIST/(ATA - TO) 

ETA = estimated time of arrival 
DIST = distance 
GS = ground speed 
TO = take off time (or time over last checkpoint) 
ATA = time over current checkpoint 

... -_. ---- - ._--- _ ...... -_. __ ._---

Operating Limits and Warnings Distilnces and speeds must be in compati!>.Le_.uDt!.S(!!lot~.i!I1(L 
n.m., or mph and miles). Ground speeds are rounded_int~~_pi~QJ.i!.Lto tb~_nei!Iest_ 
whole unit. They are carried internally to full significance. 

Flight planning and fli.9ht verification are identicaL.except that=. OLJ1J.9.h_t. ___ _ 
planning usually assumes that the take-off time is 0.00, and (2)f.light plannjng 
accepts the calculated ETA as the ATA at the checkpoint. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT liMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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Sketch(es) 

Sample Problem(s) Part 1 - Fl i 9_ht Pl an 

Leg 1 
Leg 2 
Leg 3 

Ground speed 
80K 

105K 
105K 

II 

A flight consists of the fQ11owin9~ 
legs: 

Distance 
20 n.m. 
53 n.m. 
41 n.m. 

~a~e a fljght plan showing the individual leg times, cumulative times, and distances 
at the end of each leg. 

Solution Total Distance 
Leg 1 20 
Leg 2 73 
Leg 3 114 

Solution(s) Key~tr:Qkes : 
_[f] [a] 0 [A] 80[e] 20 [0] 

[E] 
__ [Al __ _ 

__ J_05 _Eel 5~_IQJ 
[fJ____ 

Reference(s) _ 

[A] 
105 [el ~l [0] 

_LEl 

Total Time 
:15 :00 
:45:17 

1:08:43 

Leg Time 
:15:00 
:30:17 
:23:26 

See Displayed: 
20 
0.1500 
0.1500 
73 
0.4517 
0.3017 
114 
1.0843 

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

Aviation Pac. 
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Sketch(es) 

Sample Problem(s)_P_aTLg_-=_fJ i ght Ve~ifi c:~:tj Ol1u . ______ u__ ._ __ _u _______ _ 

Assume that the actual flight was flown with a take off time of 10:17:00. Assume 

~ha.!_the actual times of arrival at the checkpoints were lq:31~lQ,_ Il:OJ :10 and 

11 :23:50. Find t.he ETA's at each checkpoint usi_ng8p _kn.2~~_as __ the~r-.2~fl_~_~~e_E!~fo!'. __ 

the __ f:!!,~t 1 e~. Aft~r fi "!.~tflJL~_~E!actual gro_und speed for the fi rst 1 eg ,a~~.u'!1E!_.!hat 

!~e~!!feren~~_~~~~_~_~~_~~~l_.and estimated speeds i s th_~ wi n~_vE!) ()£itl..-. ~~~._th~_. __ . 

~!n~~_to the 105 kn()t_s a~~_1l'!1_E!~ __ §S_!~!,_}E!9 __ 2_._ Use the GS c.al cul ated f.()r_1E!9~~t_~ 

assumed GS for leg 3 . 
.. ~-..... - - ~ 

Compute ETA's for each checkpoint, actual leg times, cumulative time and actual 
_._-------------_._--

ground speed for the flight. 

Solution(s) [AI 
[f] [a] 10.17 [A] 80 [C] 20 [D] [E] 

----------- - _.. .._._-- - -

10.3110 [A] 

[R/S] 
[8] 

11 0 [C] 53 [D] 
_.----. -------- ---

[E] 
11.011 0 [A] 

. --~ - ----

[R/S] 

Reference (s) 

0.2326 
10.32 

0.1410 

0.1410 

85 

73 

11.0005 

0.3000 

0.4410 
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Sketch(es) 

Sample Problem(s) 

Actual Cumulative Calculated 
Solution ETA 1 eg time time ground s~eed 

Leg 1 10:32:00 14: 1 0 14: 1 0 85 
Leg 2 11:00:05 30:00 44: 10 106 
Leg 3 11 :24:22 22:40 1: 06: 50 109 

Solution(s) [B] 106 

[C] 41 [0] 114 
[E] 11: 2422 
11. 2350 [A] 0.2240 
[Hisl_ .. 1.0650 
[51 109 

Reference (s)_____ ... ____________ . 



STEP 

1 
2 
3 

4 
5 
6 

7 

8 

9 
10 

11 

12 

Enter 

~1 TO,ATA 

~ +LEG t 

program 
Initialize 

+GS GS 

INSTRUCTIONS 

Input take off time (usually 0 for flight 
p1anninC)} 
Input C)round speed 
Input 1 eC) 1 enqth and read cumulative distance 
Calculate ETA 
Input ATA and read leg time. 

(for f1ightp1annin~ do not i np_ut ETA. 
just press [A]) . 

To read out total elapsed time to checkpoint 
press [R/S] 
To calculate GS on the last 1 eq 
To use calculated GS for the next leg press 
[Cl and go to step 5 
If you wish to change the GS for the next leg 
go to step 4. 
To use the same ground speed for the next leg 
as .You used on the last 1eq. ClO to stel>.. 5 

*H.MMSS means hours, decimal point, minutes, 
seconds. 2.0355 is 2 hours 3 minutes and 
55 seconds. 

41 

DIST +ETA 

INPUT KEYS 
OUTPUT 

DATA/UNITS DATA/UNITS 

CJc=J 
CIJCLJ 
~[=-J 

H.MMSS* CLll --1 
GS (knots I ~C~] L_ J GS 
g t~?~t~ r-i) J [ _-_~~ "ota1 dist (n.m. 

[-E.J L_.=J H.MMSS 
H.MMSS [~A-=] [_=J H.MMSS 

--,--- ----- - -- - -

[-- -I [-- J 
C J L_._~ 
C~J c-.~_~ 
lR7Dr~ H.MMSS 
[ B -] C=-=-J GS (knots 
[--~--l [=~~-.J 

Cc_J [_-~ 
[=J [~-J 
r-___ I L ~J 

C=-=J [=~ 
c-=-] [=~ 
[---1 r---J 

------- - - -[-- --I [---I 
-- - --- ~----

L--.=J [~-=J 
C_=J L_=~ 
L -= -=:J L=-=:J 
L=JL~ 
C----] C~ 
[ __ J L-=:J 
[ ___ -] L~::J 
[-=-_J [=-:=J 
L~-=J L __ -'::J 
[ •• - - -] [--1 

- -- ------

t= __ ~] L ~-.J 
[-~---I [-=-__ -] 
[ - __ J L-=-~_J 
r= J L __ J 
L~-J [ --=-J 
L J L=_J , ][~J , - --

J [ J 



42 97 t'r('gram tAISIIog I 
KEY CODE \ COMMENTS STEP KEY ENTRY COMMENTS STEP KEY ENTRY KEY CODE 

881 .LBLe.. 21 16 11 857 *LBLB 21 12 
882 eu: -51 858 RCL4 36 84 
883 CLRG l6-53 859 RCLl 36 81 
884 SFl 16 21 81 868 RCL2 36 82 
885 *LBL8 21 88 861 CHS 2'" - Co 

886 DSF'B -63 88 862 HtfS+ 16-55 
887 R.···~, 51 863 HI'/S~ 16 36 
888 GT08 22 88 864 EHH -21 
889 *LBLR 21 11 865 CLX -51 
818 RCLl 36 81 866 x> 'y',? 16-34 
811 ST02 35 82 867 GSBh 23 16 12 
812 X:Y -41 868 + -55 
813 STOl 35 8l 869 - -24 
814 Fl? 16 23 81 878 GT08 22 88 
815 GT04 22 84 871 *LBLt, 21 16 12 
816 X:Y -41 87 '> " 82 Ie. Co 

817 CHS -22 873 4 84 
818 HI'tS+ 16-55 874 RTH 24 
819 EHTt -21 
828 CLX -51 
821 X>Y? 16-34 
822 GSBb 23 16 12 
823 HI'/S+ 16-55 
824 RCL5 36 B5 060 

825 ~"'.' , .. I -41 
826 HI'/S+ 16-55 
827 Sro5 35 85 
828 LSTX 16-63 
829 *LBL4 21 84 
838 CFl 16 22 81 
831 DSP4 -63 84 
832 R.····S 51 
833 RCL5 36 85 
834 GT04 22 84 090 

835 *LBLC 21 13 
836 ST03 35 83 
837 HOB 22 88 
838 *LBLD 21 14 
839 ST04 35 84 
848 ST+6 35-55 86 

LABELS 841 RCL6 36 86 A USED 8 
~S 

e GS 0 DIST E 
842 H08 22 88 
843 *LBLE 21 15 fNITIALIZE b USED c d e 

844 RCL4 36 84 0 1 2 3 4 USED 845 RCLJ 36 83 USED 
846 -24 5 6 7 8 9 -
847 ~H/'IS 16 35 
848 RCLl 36 81 FLAGS SET STATUS 
849 HtfS+ 16-55 0 

TRIG DISP 858 2 82 FLAGS 

851 4 84 1 ON OFF 
~ 0 0 ~ DEG !XI FIX 

852 X>Y? 16-34 2 1 0 ~ GRAD 0 SCI 0 
853 CLX -51 110 2 0 IKJ RAD 0 ~~ 854 CHS -22 3 

3 0 00 
855 H/,/S+ 16-55 
856 GT04 22 84 REGISTERS 

0 1 2 3 GS 4 DIST 5 TOTAL 6 "TOTAL 7 8 9 t new told TIME DIST 
80 81 82 83 84 85 86 87 88 89 

A /8 Ie 0 E II 
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Program Deseripfion I 
Program Title Determining In-Flight Winds 

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

Address 1000 N. E. Circle Boulevard 

City Corva" i s _State _ OR _ _ __ Zip Code 97330 

Program Description, Equations, Variables Thi s 
TAS, course of aircraft, ground speed 

program computes the wind~ at altitudefr<!.I11 ___ _ 

calculated from time-distance inputs. 

or true. The latter must be used when 

bureau. The program allows continuous 

and headi ng. Ground spe_e~ _ i ~ automati c.a,, ___ ----"'y __ 

Wi nds can be computed as _~'Lt_h~~ __ !'1a9ne~tc 
veri fyi ng wi nd forecasts by the weather 

updating of winds. ______ _ 

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

This program solves the wind triangle shown below. 

OR -+ -+ "7 
W = G - A 

-+ G---

-+ -+ -+ 
W, A and G are a" vector:q\J~.!!!Hj es_ repr~_~_enti ng _wi n(di recti on and speed_..:.; __ T_A_S __ _ 

and heading; and ground spee~ and cour~e_ respectiv~ly_._ __________ ______ _ 

-+ -+ -------- -------- -------- "F -- - ---- ------

Since both A and G use ma9~~_t!c direc~i~!1.~_-, W_is cOlT1pu~_~~ __ a~ ~1l1~.!:l.~~i..c direction. 

It must be corrected to true ~~adin9_by addi~5Lt~~ __ ~~~j~ti0.!:l..J~L. ___________ _ 

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

Operating Limits and Warnings 

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

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

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

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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: Sketch(es) 

Sample Problem(s) ___ An~!'~~~§J!l9_()\L~L~ __ <::he<::kpoiD:t: ~t_~; O~: ZO_aQilot flying a magnetic 

course of }5_0° finds that he must apply 150 righ:t;<::QrrectjoI1;i.~.-,steer 165 0 to 

maintain his ground course. He passes over his next checkpojntJQo.m. away at 

3:40:20. The TAS of his airplane is 110 knotsa_n(LJbe_Y~Tj~tjQnj~Z.5°east. If 

the local FSS asked him to report the winds L what would he tell them? 

Solution(s) 

273 0 at 32 knots. 

~e.ystrokes : 

[f] [a] 7.5 [A1J~0_.110 [B] 3.0520 [e}70 [0] 

3.40~J~CL]_65_[E] 

Reference(s) 

See Displayed: 

273.032 

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

Aviation Pac. 
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INITIALIZE STEER 
V (deS) MC.TAS DIST ~D 

STEP INSTRUCTIONS 
INPUT 

KEYS 
OUTPUT 

DATA/UNITS DATA/UNITS 

1 Enter proqram CJCJ 
2 Initialize [i=:J [K=:J 0.0000 
3 To obtain true winds rather than magnetic ~[ 1 

winds input variation (+E, -w) V(deg) r- A I [ 1 V 
4 Input all of the followi ng: [ 1 [ 1 

MAG course and TAS DDD.KKK* [ B II 1 TAS 
and time at first checkpoint t, ,(H.MMSS**) [C " _J H .t~MSS 
and distance to next checkpoint n.m. [-0_1 [~- I H.~MSS 

and time at 2nd checkpoint t;1,(H.MMSS) [clr- I H.MMSS 
5 To calculate wind, input heading of airplane [ a ~I 

required to fly course steer(deg L_E.~·] r.- _._] DOD. KKK 
6 To change any variable exce~t time over first C=l [-_-':_J 

checkpoint change the variable(s) and gO to [ - II I 
step 5. [ I [ _.1 

7 To change time over first checkpoint go to [--j [---I 
step 2. l 11_ J 

r ~- _] C~~l 

*DDD.KKKmeans direction, decimal point, wind [-.:::-] [=~':::l 

speed. 325.080means a direction of 325 [~~ [--] 
degrees and a speed of 8 knots. l== [~~ 

r-=--. ][_~ 
**H .r~MSS means hours, decimal point, minutes, 

l ___ 
.1 L_-.:::J 

seconds. 2.0355 is 2 hours 3 minutes and l-_....:::J [~ 
55 seconds. 

[_._- . 

j l-':::':::] 
LJ [ __ == 
l~l C--:J 
l~-=] [~ 

L_~] [=~ 
C~L_~ 
l ---- I L..:::J 
c=-] r=-~_ .J 
[~~ [~_..J 
L ___ ~-l C.:::J 
[---.J l-~ 

-- -- --- . 

r.~.J ~ 
i-...::..] [-=:J 
1 ___ ] c::==l 
[ 

- ._1 [ ___ =-] 
I -=-----.J l --] 
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STEP KEY ENTRY KEY COD~ 

97 I're'gram 1~lsllng I 
COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

881 *LBLQ 21 16 11 a5? ENTt -21 
BB2 CLRG 16-53 858 [LX -51 
B83 SF! 16 21 f11 859 ,'r,') 'I'? 16-34 
884 DSP4 -63 84 868 GSBe 23 16 15 
B85 eLX -51 861 . -62 
B86 RTN 24 862 5 85 
887 .LBLA 21 1i 863 + -55 
888 5TOI 35 81 864 INT 16 34 
889 RTN 24 865 + -55 
818 .LBLB 21 12 866 DSP3 -63 83 
811 INT 16 34 B67 RTN 24 
812 5T02 35 (32 B68 *LBLe 2i 16 15 
813 LSTX 16-63 869 [LX -51 
814 FRC 16 44 878 -: 83 ~. 

815 EEl: -23 871 6 86 
816 3 83 B72 8 88 
817 )( -35 873 + -55 
818 STU3 35 83 8?4 RTN 24 
819 RTN 24 
828 *LBLC 2i 13 
821 ST05 35 85 
822 Fl? 16 23 81 
823 ST04 35 84 OBO 
824 CFl 16 22 81 
825 RTN 24 
826 *LBLD 21 14 
827 ST06 35 86 
828 RTN 24 
829 .LBLE 21 15 
838 RCt] 36 83 
831 ~R 44 
832 STD? 35 87 
8:!3 X:~' -41 

090 
834 STOB 35 88 
835 RCL2 36 82 
836 RCL6 36 86 
837 RCL5 36 85 
838 RCL4 36 84 
839 CH5 -22 
848 Hr'l5+ 16-55 LABELS 
841 Hr'l5~ 16 36 
842 - -24 
843 ~R 44 

A V te/&>!) 
B Cr. D E 'm c. TAS- e:>- Dr~- -~T.:~.2 (OO:;{n \ 

a b c d e 

844 ST-( 35-45 87 0 1 2 3 4 

845 CLX -51 
846 RCL8 36 88 

5 6 7 8 9 

847 -45 
848 CHE "'-1 -~£. FLAGS SET STATUS 
849 RCL7 36 8;' 
e58 ~P 34 
851 EEX -23 
852 3 83 
853 - -24 
854 X"V -41 +- I 

0 
FLAGS TRIG OISP 

1 ON O~ 
~ o 0 DEG ur' FIX 

2 
1 0 ~ GRAD 0 SCI 0 

110 2 0 RAD 0 ENG 0 
3 

0 [?' n_A._ 3 

855 RCLl 36 81 
856 + -55 REGISTERS 

0 2 3 4 5 6 7 8 
fy 

9 ~ tL -c 
01:& /Z)< ;)... 

SO Sl 54 S5 56 57 58 59 

A B C 0 E 



Program Deserip'ion I 
Program Title Standard Atmosphere 

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

Address 1 0 0 0 N. E. C ire 1 e B 1 V d . 
City Corvallis State Oregon Zip Code 9 7 33 a 

Program Description, Equations, Variables 

This program can be used to estimate atmospheric 
conditions from pressure altitude (PALT). [t should be remembered 
that this is only an approximation based on average conditions. 

The outputs, with the exception of temperature,. are ratios of 
standard sea level conditions. For instance, if the pressure ratio 
(P/Po) is found to be 0.7375 and standard conditions are 29.92 
inches of mercury the pressure (P) is the product of 29.92 and 

0.7375 or 22.07 inches of mercury. Some standard sea level condi· 
tion commonly used by pilots are 

Pressure~ Po = 29.92 in Hg = [4.696 psi 

Speed of Sound~ao = 66 [.51 knots = [I 16.4 ft/sec 

Density ..... Po = 0.002378 lb sec 2 /ft4 

From 0 to 36089 feet the following relations hold 

Operating Limits and Warnings 

T(OC) = 15-1.981 x 10- 3 h 

a/ao=v'T/To ; To =288.15K 

[
To - 1.981 x 10-3 h] 

P/Po = 
To 

P To 
p/Po =-

Po T 

5.2563 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK. in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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48 Program Deseription I 
Program Title 

Contributor's Name 

Address 

City State Zip Code 

Program Description, Equations, Variables 

For altitudes between 36,089 feet and 82,000 feet, the following 
relations hold 

Operating Limits and Warnings 

T = -56.5 °c 

a/ao = 0.8671 

where 

(h-36089) 

P/Po = 0.2234 e \20804.9 

/ 
P 288.15 

P Po = -Po 216.65 

T is temperature in degrees centigrade 
a is speed of sound 
P is pressure 
P is density 
h is pressure al titude 

Program is valid from 0 to 82,000 feet. 
There is disagreement among reference sources above 

36,000 feet and below 2000 feet. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 



Sketch(es) 

Sample Problem(s) 

Sample Problems 

I. What is the temperature and speed of sound at 27,000 feet 
assuming a standard atJ11ospliere~ j. 

2. What is the density at 70,000 feet assuming a standard 
atm()sphere~ 

Solution(s) 1. T = -38.49°C 
alae = 0.90 which yields 596.97 knots for the speed of sound. 

2. PiPe = 0.06 which yields a density of 1.38 x 10- 4 lb sec 2 /ft4 

Keystrokes: 
1. 27000 [A] [B] -------------------_________ > 

[C] ----------------------------> 
661.51 [x] ---------------------------_> 

2. 70000 [A] [E] -------------------_________ > 

.002377 [x] [SCI] ------------------------> 

Display: 
-38.49 

0.90 
596.97 

0.06 
1.38 x 10-4 

Reference(s) Chemical Rubber Company Handbook, of Chemistry and Physics, 
47th edition, 1966-1967, page F-120. 

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

49 



50 

STEP 

l. 

2. 

3. 

~1 
~ 
~ Pal t 

EntF'r nroaram 

Input pressure 

Compute any or 
Temperature 
Speed of sound 
Pressure ratio 
Densitv natin 

-+ T 

INSTRUCTIONS 

altitude 

all of the 

ratio 

For new case go to step 2 

INPUT 
DATA/UNITS 

Palt 

following: 

)J/p 
o 

KEYS 
OUTPUT 

DATA/UNITS 

Clf __ - I 
1.-] L_ ~I 
I---A-II I PALT 
L_---II I 
I II I 
I B II I T((O) 

I C II I a/an 
I D II I P/P o ---

I E II I p/Po 

I II I 
i---- -

I II I 
I II I 
I II I ~ 

I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I /I I 
I /I I 
I II I 
I /I I 
[ __ I [_ I 
[ J [ I 
[ J l ] 
r _JL ___ 1 
[ --lr-_J 
[ I [ ---- J 
r- J L -] 

- -- ----

L . -.~] [~-=-":J 
[. __ J [=:J 
[==.J L~ 
[~...J [ J 
[_=~ c=J 
c=J [=:J 
ilc=:J 



o 

80 

A 

STEP KEY ENTRY 

OB2 
6e3 
ae4 
885 
0136 
ee? 
868 
889 
816 
811 
812 
eE 
814 
615 
~1£ 
817 
alE: 
019 
82B 
621 
822 
823 
324 
(125 
a2£ 
B2;-' 
(;28 
f329 

631 

eFf 
R~ 

Si01 

E 

PC ... : 

SFu 

C· .... i- . 
. "-" ... 

632 STY7 
~]: i?CU 
834 PTj.; 

KEY CODE 

2i j 1 
63 

16-::; 
22 16 : ~ 
16 22 6[ 

-~'''' 

35 £11 

-6~ 

35 62 

;:1 it:~; 

16 21 t;[ 

35 61 

fiS 

835 ,~2LB 21.~ 
e36 F9~ 16 23 9f 
037 GTOk 22 16 1~ 
63E: 
639 
i346 
f341 
134:: 
1343 
1344 
645 
1346 
&4 7 

84E: 
[149 

0:0 
651 
952 
1353 
t354 
855 
6"iF 

:; 

EEX 
:~.HE 

6 
:-: 

36 61 

--: 

.iC 
-"t." 

f;'TN 24 
:+:L.BLk 21 16 l::' 

"-' 

tHE 

2 
h 

81 82 

COMMENTS STEP KEY ENTRY 

857 
8SB 
859 
868 
861 
662 
063 
864 
865 
866 
86? 
a6E' 
869 
137fi 
871 
872 
873 
874 
875 
87f. 
877 
13?8 
879 
8B!? 
881 
8S2 
883 
@84 
t185 
686 
887' 
eBB 
089 
89ft 
891 
892 
893 
894 
895 
896 
897 
8SE' 
139? 
1GB 
161 
1B2 
1iJ3 
H14 

F:TN 
*I..BLC 

Ffr 
HOc 
:;SBB 

2 
? 

+ 
PCL3 

n .. 
"4,i 

HN 
*LBLD 

8 
6 .., 

1 
PTN 

J!I..E:LD 
FI3';' 

GrOci 
peL] 
PCL1 

1 
9 

EEX 
eMs 

6 

='T:-~ ." 
.:' . l,i&+ 

pc.L? 

6 

STu£ 
185 RTi~ 

1 Bf. *LPLcJ 
107 peL1 
les peLS 
189 

REGISTERS 
3 4 

288.15 T(k) 
83 84 

5 
36089 

85 

o 

6 

P/P..o.. 
86 

KEY CODE 

21 13 
16 23 6[1 
22 16 iJ 

23 12 
f2 
f{ 

tE 
-£;: 

131 

-55 

24 
21 16 i3 

-6Z 

21 14 
16 23 Elf-
22 16 14 

36 f<: 
36 fil 

61 

-45 
35 fi~ 
36 D::: 

-24 

-6::' 

3S 66 

21 16 14 
.36 f;1 
36 (15 

-45 

7 

87 

51 
COMMENTS 

8 9 

88 89 



52 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

113 (i [,6 

114 4 64 170 

115 -6Z 
116 9 ti5 
1 17 " -:24 
118 CHS -,:&:. 
119 eX ~,~ 

12[1 -6~ 

121 2 62 
J?? .;. 62 
1':,7 ... ~, '3 63 
124 4 64 180 

125 }:: - . -'_'0-

126 ST/j6 7~ tE ,.,,., 
1"7 "-, i':H! 24 
J?R *LBLE 21 . = J. _0 

129 F6':=' 16 ." -
~~ 133 

138 POE 22 j " i=: .0 ...... ' 
131 GSBD 23 1~ 

1.32 peL,] ::'6 03 
13,] }( -35 
134 RCL4 36 04 190 
i-;r 
j ~,~, -.::,,. 

1.36 PTN 24 
1-- ,.LBLe .:, ~ 16 .~ 

.j,.. .:..., J '0' 

138 r,SBd ,-
~.j i6 ; .~ 

,'t 

139 peL] 36 133 
14& x -= - __ i ... ; 

141 2 02 
142 61 
14: 6 06 
144 -62 200 

145 6 06 
146 r::: 0: "' 
1'''' 't. " -24 
148 RTN 2'; 
149 R ..... S 1:" 

--;~ 

150 

210 

160 

220 

LABELS FLAGS SET STATUS e A B C D E 0 
Palt -+ T -+ a/a", -+ P/p" P/P,.., FLAGS / TRIG OISP 

a b c d e ONO~ 
DEG Q('" rn/ o D ~ FIX 

0 2 3 4 2 
1 D ~ / GRAD D SCI D 

5 6 7 8 9 3 2 D ~ RAD D ~~ 3 D 



Program I)eseripfion I 
Program Title Mach Number and True Air Speed 

Contributor's Name 

Address 

Hewlett-Packard 
Circle Blvd. 1000 N. E. 

City Corva 11 is State Oregon 

Program Description, Equations, Variables 

This program converts calibrated airspeed (CAS) to mach number 
and true airspeed (T AS). Pressure altitude (PALT) must be known 
to calculate mach number (M). Aircraft recovery coefficient (CT ) 

and indicated air temperature (IT) must also be known to calculate 
true airspeed. The recovery coefficient varies from 0.6 to 1.0 but is 

around 0.8 for most aircraft. 

For PALT < 36089 

P 
. P 518.67 - 3.566 x 10- 3 PALT ( ) [ j 5.2563 

ressure ratIO - = 
Po 518.67 

For PALT > 36089 

(h-3i,Ob9) 
P/Po = 0.2234 e \20804.9 

TAS = 39M }IT + 273) [CT ( 1 -1) + ~ 
(1+0.2M2) J 

Operating Limits and Warnings 

Limits and Warning; 

Accuracy degenerates for mach numbers in excess of one. 

Zip Code 97330 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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; 
"- -. __ .-. ---.,. --- -.-~ --_.-- - _" ----------~ ----- ---+-- ---- t-------J 

--- --- ------ --- ---- -~- -- -------------~---------- ---~----r_-~, -------~--t-----r~ 

--;..----~-- -------- .-

I i 
.. ------~- ---t"-,."--t--+----i 

! " : 
~-- .----i-----~------------ +----+-~ 

, 
t --f.- +-- - - -+ - - __ -.l ___ -.. -----~. ----~ ___ ~ .... 

; ~ , 

----,----+--1 -+--+----' 
: i 

___ .. _ .. ___ -- _~_-+~~ __ --1-·-4---- ..... ____ ... ,- - _______ ~----~ 
I ; , 
i I 

______ .1.__ _-'--_: 

Sample Problem(s) _____________________________ ---------_________________ _ 

..l_. _.£or_~_e~~ssure altitude of 25,500 feet, __ a~_alJE.!~!~_<L~!:~pf:!ed __ ~J _ 
__ }SO ~nots, a recover factor of 0.8, arld a_n_J.~_~J~~_!f:!_Q._~i! ______ _ 

tempera tu re of 5 d~g re~s _~~ l_s.i~~_, ___ ~~~_.! __ i_~.....!he .1..U_g~ __ h __ t_m_a_c_h _____ _ 

__ ~.!" b e.~ __ ~_'! d_~ ~_~_t r_ ~e_~.!!'_~ p_e.~ d_~___________ __ 

2. For a pressure altLtude-Of40,000 fe-e-tHw-ith all other data 

----unchan9-ed~--what--i s the mac h n u m b e ~ -a-nd--t-h-e-t-ru.e---a-ir-s-sp-p.e-e e-e a-d -l-? -----

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

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

Solution(s) K.entr.ok_es __ 
1 • 255 (ill [AJ 35 Q LB 1 _________ _ 

___ S.e.eJl is·pJa.)' e d _ 

0.84 
________ 8 [C J 5[0.J. ____ _ 515.76 

2 • 40000 [ A 1 3 5_0 [B 1 ___ n_______________ ________ _ __ _ _______________ .L~ t!L ____________ _ 
_______ 8 __ LCl 5[!2L_____ ____________ _____________ _ ____ 6~1_"_42 _______ _ 

Reference (s)_ 

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

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

1 



STEP 

1 

2. 

3. 

4. 

5. 

6. 

~1 
~ PALT 

Enter orOQram 

Input pressure 

CAS 
-t- M 

INSTRUCTIONS 

altitude 

Input calibrated airspeed 
and calculate mach number 

Input recovery coefficient 
(,8 for most aircraft) 

in knots 

Input indicated air temperature and 
calculate true airsoeed in knots 

For same aircraft at same PALT go to 
steD 3 For different PALT ao to steD 
2 and skip step 4. For totally new 
case gO to step 2. 

55 

INPUT KEYS OUTPUT 
DATA/UNITS DATA/UNITS 

Clr~ 
C 1c=J 

PALT [~[ I P/P n 
[ II 1 
[ 1 [ I 

CAS [ B Il 1 M 
[ II I 
[ [ [ I 

-C-T [ C I [ I (.;T 
[ J I I 
[ -I [ I 

IT (OC) [ 0 I r - ] TAS 
[ __ J! I 
I 1 r I 
I I [ I 
[ I [ I 
I IL I 
r 

-J[ I 
I - -I [ ] 
l 1 [ __ ~ I 
I I [ J 
[ --_=J L 1 
[- 11-1 

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

I~_=J L_] 
l --- J [-- J 

----- . ---

[~[- J 

L_J c=J 
c=J[-~ 

c=J C-=:J 
L_~ [-:=] 
[=:J C-] 
C-=:=J [ 1 
C:=J C:=J 
c=J c=J 
c=J c:=J 
c=Jc=J 
C:=J C:=J 
c=Jc=J 
c=Jc=J 



56 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

-
801 *LBLH 21 11 857 *LBLB 21 12 
882 3 tU 058 f 86 
803 6 8£ 859 6 136 

. I e, 
884 e B@ 868 1 01 
885 8 88 861 · -62 
8136 9 89 862 C' 

~, BC' ~, 

@87 Xtf"'r"? 16-35 8 r7 -24 
! 

tI .... 

888 GTU ... ", . ., 16 1 j 864 :!o~.~. 53 c..:. ~~ 

889 ,~<:)" -41 &65 -62 
, 
i 

818 
.., 

83 866 2 82 ..:> 

811 5 85 867 .-"'. -35 
812 6 86 868 i 81 
813 6 86 869 + -55 
814 EEX -23 878 3 83 
815 CHS ·-I~' -I:.':' 071 · -62 
816 6 86 {p'? C' 85 , - ~. 

817 }:: ~C' 
-,j~f 073 '·iX 31 

818 CHS -22 1374 1 81 
819 C' 85 875 - -45 ~, 

1328 1 81 876 RCL6 36 86 • 
821 8 86 877 -24 
8'='" "" · -£2 878 1 131 
823 6 86 079 + -55 
824 ? 8i' 888 · -62 
825 -55 881 ~, B2 "-
826 LSTX 16-63 882 Co ... 88 
827 -24 8°~ \,.OJ 6 86 
828 C' 85 884 'i": 31 "J 

829 -62 885 • 81 · .L 

e38 ~, 

"- 132 886 - -45 
B31 5 85 887 C' 85 .... 
87 ':' ",,~ 6 B6 888 }~ -35 
033 3 B3 889 .[!.' 54 
834 'r'X 31 898 ST04 35 84 
835 ST06 35 B6 891 RTN 24 
836 RTN 24 892 *LBLC 21 13 
837 *LBL.:. 21 16 11 893 ST03 35 83 
838 - -45 894 RTN 24 
839 2 82 895 *LBW 21 14 
848 B 8e 896 " 82 c. 
841 8 86 997 

.., 
87 ,. 

842 8 88 898 3 83 
843 4 84 899 + -55 
844 -62 188 ST05 ~C' 85 · jJ 

845 9 89 181 RCL4 36 84 
946 -24 182 X'i: r~ - Jj 

847 CHS -22 183 · -62 
848 eX 33 184 2 82 
849 · -62 185 x -35 
858 2 82 186 1 81 
851 .j ... 82 187 + -55 
852 3 83 188 -24 
853 4 84 189 RCL5 36 85 
854 x -35 118 - -45 
855 ST06 35 86 111 RCLJ 36 83 
856 RTN 24 REGIS ..... _ 112 x -35 

0 1 2 3 CT 
4 5 l6 7 8 9 

M I T (k) PiP 
~ _9 

i 

-1 
SO S1 S2 S3 S4 S5 IS6 S7 S8 S9 

A IB je 0 IE II 

l 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

113 RCL5 36 85 
114 + -55 170 

115 IX 54 
116 J 83 
117 9 89 
118 x -35 
119 RC!...4 36 84 
128 x -35 
121 RTN 24 
I"" l...~ R,"S 51 

180 

130 

190 

140 

200 

150 

210 

160 

220 

LABELS FLAGS SET STATUS 
A B C 0 E 0 

FLAGS TRIG DISP 
a b c d e 1 ON OFF 

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

5 6 7 8 9 3 
2 0 0 RAD 0 ENG 0 
3 0 0 

n __ 



58 Program Deseription I 
/ 

Program Title True Air Temperature and Density Altitude 

Contributor's Name Hew1 ett-Packard Company, HP-67/97 Users I Library 
Address 1000 N. E. Ci rc1 e Bou1 evard 

City Corvall is State OR Zip Code 97330 

Program Description, Equations, Variables Thi s program accounts for the compress i bi 1 i ty 
effects of high speed flight. Given the mach number (M) (which can be calculated 
using Mach Number and True Airspeed, page 53) and the aircraft recovery coefficient 
(CT = 0.8 for most aircraft), indicated air temperature (IT) is converted to true 
air temperature (T). True air temperature and pressure altitude are then converted 
to density altitude. For low flight mach numbers, compressibility effects are 
small. In such cases only temperature and pressure altitude (PALT) are needed to 
calculate density altitude (DALT). 

T(k) = c ( IT(K) - IT) + IT(K) 
T 0.205 M2 + 1 

DALT = 145366 ~ (~S-235J 
where 

288.15 ~ 5.256 
L= 1 -6.876 x 10-6 PALi) Po T(K) 

Operating Limits and Warnings The program is limited to altitudes under 36089 feet. 

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. 

1 

e 



Sketch(es) 
~~~+---------- "t" 

r 
I 

59 

_.. ... --:--.---~ ~ --~----__+_- - --.----__ ---___ .--t-----t 

___ • _____ ~--- ________ '"- ___ ~. - __> __ • _____ • - ...... _-----.+------0 

---.----~-___i_- --"'"--___ ~ __ ~----j----; 

, 

~ -- -~- - - --- ---t-----;---j 

-+-----~------. --~---------~; ---t---' 
I 

- -- -~- -----'--- - - -- -'- - ---'-------r----;-+---r-I ~ 

-1- ------ --.-- - -----------~~- -+- __ -1 ____ + __ 

, I ' 
+-----+-+-i 
~ _____ .J _ i_._i 

Sample Problem(s) ____________________________________________________________ _ 

1. M = 0.87 
CT = 0.80 
IT = 8°C 

__________________ l't\LT _=-JQ!QQQf~_et _________ _ 
-----------------------------------

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

__________________ g~_ F o!._~J~~ed a i!'£!'_i!.ft____ __ _____ ___ ______ ___________________ _ 
T = 12°C 

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

PALT = 9,000 feet 

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

Solution(s) See Displayed: 
-22.21 T 
7852.96 DALT 

2. 12 [0] 9000 [E] 10703.11 DALT 
-------------- -- ------ - -- - ------- -- ---------

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

Reference(s) _____________________ _ 

This program is a direct translation of a program from the HP-65 
Aviation Pac. 
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IT 
M -+T T 

STEP INSTRUCTIONS 
INPUT 

DATA/UNITS 

1 Enter program ----

---- -----~ 

2 If you know the true air temperature go to 
step 6 

~3 Input the following: 
mach number M 

recovery coefficient CT 
4 Input indicated air temperature and calculate 

true air temperature IT (OC) 
_5 Go to step 7 

6 Input true air temperature T (OC) 
7 Input pressure altitude and calculate density 

I---

altitude PALT 
8 For new case ao to steo 2 

PALT 
~DALT 

KEYS 

c~r_· 1 
1 ___ 1 c=J 
I----.J 1 1 
C~I I 
1 II I 
I A II I 
I B II 1 
I II I 
I C II I 
I II I 
I 0 II I 
I I r I 
l_LII 1 
I II I 
I II I 
I II I 
I II I 
I II I 
[ I [ I 
I II I 
I I [ I 
[ I [ [ 

1- [ [ _ J 
r I [ I 
[ -I L _ - ~] 

[--- -][ ] 
--- ---- --------

[--] [-----] 
-- -- -.---~-L -] [...] 
-- ------

L.J [-WI 
l __ ~ CJ 
r---] [-I 

- - -- - ._. ----

l __ :"::J L=:J 
r--j c=J 
L~ C.:=J 
CJCJ 
CJCJ 
c:=:J c:=:J 
llCJ 
CJCJ 

OUTPUT 
DATA/UNITS 

M 
CT 

T (OC) 

T (K) 

DALT (ft 
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STEP KEY ENTRY KEY CODE COMMENTS 

--~ 

STEP KEY ENTRY KEY CODE COMMENTS 

801 *LBLH 21 11 857 6 86 
802 ST04 35 84 058 }-'i'; 31 
883 RTN 24 859 RCL6 36 66 
884 .LBLB ..... r' 868 1 01 ~J L 

805 ST03 35 83 861 c: 05 '-' 

886 RTN 24 862 + -55 
087 .LBLC 21 13 863 x -35 
888 f;SBD 23 14 864 RCL5 36 85 
889 RCL4 36 84 0~r b~ -24 
818 Xi: 53 866 . -62 
811 -62 867 ~, 82 . L 

8 f ':' ~ .. . ., 
L 82 068 3 0J 

013 0 86 869 5 85 
814 5 85 !FO j'): 31 
815 ...... -35 871 CHS 2~' - c 
816 1 01 0"">" ;~ 1 t11 
817 + -55 873 + -55 
818 -24 874 1 81 
819 RCL5 36 05 075 4 84 
828 - -45 876 r 85 ~ 

821 RCL3 36 83 877 7 83 I I ~, 

822 .it -35 878 6 86 
823 RCL5 36 85 879 6 86 
824 + -55 888 .x: -35 
B25 ST05 35 85 881 RTN 24 
826 RCL6 36 86 
827 - -45 
828 RTN 24 
829 *LBLD 21 14 
838 ~, 82 L 

831 7 87 
832 3 83 
033 · -62 

090 834 1 61 
835 5 €I5 
836 ST06 35 86 
837 + -55 
838 ST05 35 85 
839 RTN 24 
848 .LBLE 21 15 LABELS 
841 6 86 A M 8 CT C IT D T E PALT 842 · -62 
843 8 86 a b c d e 

844 ,.. 87 0 1 2 3 4 
845 9 89 
846 EEX -23 5 6 7 8 9 

847 CHS -22 
848 6 86 FLAGS SET STATUS 
849 X -35 0 

TRIG DISP 858 CHS -22 FLAGS 

851 1 81 1 ON OFF 
119 ~ 0 0 ~ DEG FIX 

852 + -55 2 1 0 I2!l GRAD 0 SCI 0 
853 5 85 110 2 0 IXI RAD 0 ENG 0 

6' 3 
3 0 00 n-Z-854 · - c 

855 2 82 
856 5 85 REGISTERS 

0 1 2 3 CT 
4 M 5 T(K) 6 273.15 7 8 9 

50 51 52 53 54 55 56 57 58 59 

A 

1
8 lC D E J 
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Program Deseription I 
Program Title Lowest Usable Flight Level 

Contributor's Name He\'il~:t:t-:.packard Company LHE~67/97 User~'_li!>.r~ry 
Address 1000 N. E. Ci rcl e Boul evard ----.-------

State OR 
---.-~-~-----~ 

Zip Code ____ ~L~~C2 City 

Program Description, Equations, Variables __ ~bls program . cQI!IPLJ.:t:.~.s the 1 O\'i~~t_usab 1 ~_fl i ght __ _ 
1 ~v~LiQr a i r~rCl.f.:t:.JJyi ng aboY~_18",OOO feet -'1Jea!l~~a 1 eve 1 _lliSL1Jl"om the curre=n-'O-t_ 
AJttl1let~L.setti ng'--__________ _ 

fQr fl i ght.s __ QPE!Tati ng __ a!_AJtitudesjn_E!_~.<:ess of L~19QO feet thE!_'ll1:imeter i s s_~J~ 

.4~. 9Z __ Cl.nd ~jr<;raJt_~r~_~~_s i gnecL fl ight 1 eveJ.s~._Jrl order_tQ~~Qi cLQyerl appi ng fl i ght 
levels _wJ_1:h true _altLt.ude above~eCl._ level, the Jowest usa~l_~ __ fJi9_ht lev~l is found 

at which a s~t1:tr19 of 29.92 \'ijlJ place th~Cl.il"_craft abovel~~.Q.oQ feetJ1=SL=-=. ___ _ 

The lowest usable flighJ lev~Ljs lB.,O_OOJe~tif the_~ltim_~1:~r setting is greater 

1~.Cl.Il __ or __ egua L1:_o_1_~~g_J nch_e.s_Qf mercux,Y .C~.9l~ _______ _ 

For __ ill timet~x __ ~~tt i ngs below .. 2~. 92 _______ . 
______ JNFL = 18~Q_Q+ __ §90 __ ~I~T (@.! 82 -_2_)( A_SEIL ______ _ 

where 

.. ASEL = al :t:i~t~r_.settin9.......... __ _ 
_ ~ _________ JNT == __ i nteg~!'_func_1:j 0"-_________ _ 

---------_. -------------_._---

Operating Limits and Warnings 

---------------------- ._-

-------_ ... _._----- ._------_._-_ ... __ ._----

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE fURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 



63 

, Sketch(es) 

-. ___ ---.- -- ------ _ --. _L -- --1- -.--- ...... ____ . _____ --.~ ... ____ __t 

Sample Problem(5) 

f1 i gh~J ev_eJ .... __ 

ASET 
29.92 ------_._ ... __ ......... _ .... _ ...... _ ...... _ .... . 

ANSWER 
18.,000 ... 

29.55 18,500 -------_ ... _ .. __ ... --.-.- ... 

Solution(5) 

_. __ ?§.~..4.5_ .. _ ....... __ .. .1.9,500. 

Ke.Y.~trQk~s: 

29.92 [B] [C] 

29. ~5_[~lJCl 

........ ?~.·.~I~I.[C] 

See Qisj> 1 ayed : 
18000 
18500 
19500 

.. , .~ 

! ! 
I , 

....L--., 

_._. __ .. _--

Reference (5) ... 

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

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

1 Enter program CJc=J 
C]c=J t---- 0_ 

2 Input altimeter setting In Hg LLJ l =---=J in Hg 
3 Calculate lowest usable flight 1 evel CDL~] LUFL (ft) 
4 For new case go to step 3 l_-=J L=-J 
5 To recall altimeter setting [~]J C_~ in Hg 

[~~] [---~ 
[----] C-] 

.. _-- -

C-=J C-] 
CJC~ 
[ ] [-=:J 
C~ L ::J 
e.=J C~ 
C~ [_=:J 
[-_OJ C~ 
c=J [--] 
r ~ c:=:J 
[ l c:::J 
[~C::J 
CJCJ 
CJc=J 
c=JC~ 
CJ c:=:J 
[ --J c:::J 
CJ c:=:J 
[-=:J c:::J 
CJ c:=:J 
CJC~ 
[=:J c=J 
L ----=::J c:::J 
l=--~ [ ] 
C----=:J [ --) 
[ ___ J C=:J 
L_J r=::J 
[ ___ =J C""J 
r---J [-.=1 

.~----- --

l-~JC....J 
[_oJ [-~ 
I~.J~J 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

1]81 tLBL4 21 11 
,:,IE CL.';' -51 
[J/J? STaB 35 88 

060 084 I? TN 24 
{lO5 ~LBLB 21 12 
686 STDB 35 88 
·":'87 PTN 24 
·'88 :tH'LD 21 14 

i 

;;89 PCL8 36 88 
018 RTN 24 
,}11 "LBLC 21 E 
012 2 82 
1711.7 9 89 
ii14 -62 070 

1~15 0 09 -"" 

016 2 82 
1:117 peLS 36 08 
1"118 V\V,.,. 16-34 ,',," : 

;119 X:i' -41 
1128 ENH -21 
1121 + -55 
r122 6 86 
~2.? B 88 
.124 -62 080 

fl25 8 88 
fi2[ 2 82 
~~27 t}~\.1 

/';.,.., -41 
1128 - -45 
~~29 INT 16 34 
,:jJ8 ~ 

~I 8S 
11?1 8 ~fj 

~1J2 e eo 
~lJ3 )( -35 
~434 1 81 090 

,135 0 
'-' 88 

JJ6 EEX -23 
,,1.:'7 7 83 ".' 
i~38 + -55 
r1J9 PTN 24 

FLAGS SET STATUS 
0 

FLAGS TRIG OISP 
1 ON OFF 

100 0 0 J;II1 DEG ~ FIX 2!J 
2 1 0 ~ GRAD 0 SCI 0 

3 2 0 IK! RAD 0 ~~ 3 0 t8 

LABELS 
050 1NITIALIZE 8 ASET e RCL ASET 0 -+LUFL E 

a b c d e 

0 1 2 3 4 

5 6 7 8 9 

REGISTERS 
0 1 2 3 4 5 6 7 8 9 

ALT SET 
50 51 52 53 54 55 56 57 58 59 

A 

1

8 Ie 0 E II 



i~"'''Itt·Palckard Software 
. In terms of power and flexibility, the problem-solving potential of the Hewlett-Packard line of fully 
rammable calculators is nearly limitless. And in order to see the practical side of this potential, 

we several different types of software to help save you time and programming effort. Everyone of 
. our software solutions has been carefully selected to effectively increase your problem-solving poten­

Chances are, we already have the solutions you're looking for. 

_Ication 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 increas.e your problem-solving potential. 

You can choose from: 

Statistics 
Mathematics 

Electrical Engineering 
Business Decisions 

Clinical Lab and Nuclear Medicine 

Users' Library 

Mechanical Engineering 
Surveying 

Civil Engineering 
Navigation 

Games 

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

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

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

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

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

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

Options/Technical Stock Analysis 
Portfolio Management / Bonds & Notes 

Real Estate Investment 
Taxes 

Home Construction Estimating 
Marketing / Sales 

Home Management 
Small Business 

Antennas 
Butterworth and Chebyshev Filters 
Thermal and Transport Sciences 

EE (Lab) 
Industrial Engineering 

Aeronautical Engineering 
Control Systems 

Beams and Columns 
High-Level Math 
Test Statistics 

Geometry 
Reliability / QA 

Medical Practitioner 
Anesthesia 

Cardiac 
Pulmonary 
Chemistry 

Optics 
Physics 

Earth Sciences 
Energy Conservation 

Space Science 
Biology 
Games 

Games of Chance 
Aircraft Operation 

Avigation 
Calendars 

Photo Dark Room 
COGO-Surveying 

Astrology 
Forestry 



AIRCRAFT OPERATION 

Primarily intended for general aviation, although many of the programs are 
equally applicable to commercial aviation. Some of the subjects are 
flight planning, aircraft weight and balance, wind calculations, atmospheric 
parameter calculations, and unit conversions. 

AIRCRAFT FLIGHT PLAN WITH WIND 

FLIGHT MANAGEMENT 

PREDICTING FREEZING LEVELS 

GENERAL AIRCRAFT WEIGHT AND BALANCE 

PILOT UNIT CONVERSIONS 

TURN PERFORMANCE 

RATE OF CLIMB AND DESCENT 

HEAD WINDS AND CROSS WINDS 

FLIGHT PLANNING AND FLIGHT VERIFICATION 

DETERMINING IN-FLIGHT WINDS 

STANDARD ATMOSPHERE 

MACH NUMBER AND TRUE AIRSPEED 

TRUE AIR TEMPERATURE AND DENSITY ALTITUDE 

LOWEST USABLE FLIGHT LEVEL 
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