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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 Il page provides a sample problem and the keystrokes used to solve it. The User Instructions page
contains a description of the keystrokes used to solve problems in general and the options which are available to
the user. The Program Listing | and Program Listing [l 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, anguiar 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 |

ﬂrogramTitle Aircraft Flight Plan With Wind

Contributor’'s Name Hewlett-Packard

Address 1000 N.E. Circle Blvd. o .

City Corvallis __ , __State Oregon  _ ZipCode 97330
\_

s —\|

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 N
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 S
to magnetic direction before using them in a calculation. The winds,
true airspeed, fuel consumption, and magnetic variation can be
aitered on each leg of the flight. The equations used to compute the S
heading (HDG) and ground speed (GS) of the aircraft are

HDG = C +sin™" 'r‘Xs sin (D - C) T

GS = TAS cos (HDG-C) - W cos (D-C)
where W is wind velocity, D is wind direction (magnetic), C is the -
magnetic course and TAS is the true airspeed.

Operating Limits and Warnings

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

& e e =

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 materiat.

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.




2 Program Deseription 11
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~
Sample Problem(s) . ... .. ... .. e e e ~ - ~
START
Leg 2 282°22 n.m.
[¢)
Leg 3 245°60.5 n.m. Leg 1 249791 n.m. o
Leg 4 218°50 n.m. {Courses are magnetic)
END
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.
Solution(s)
For the sketch above the following data table is completed m ‘,
(underlined values are input data). ‘
Course/Steer GS Dist Time/Total Fuel R \
249/240 79 91 1:09:18/1:09:18 9.2 e — !
282/267 % 22 0:14:44/1:24:03 20
245/252 89 60.5  0:40:50/2:04:53 sa )
218/228 9% 50 0:31:242:36:16 42 J
. J
( )
Reference(s) IO . e i
This program is a direct translation of a program from the HP-65 :
Aviation Pac. !

I o




Program Deseription 11

( B . R N
Sketch(es)

Sample Problem(s) . .. . . ...

-
f )

Solution(s) Keystrokes See Displayed
- [FILE]s B 105 (323030 [ 15 Y249 240 L
79
31 o | 1.0918
B 1.0918 )
R o 92 I
e 282 267 —_—
[ a0 I
2 B 0.1444 -
s
Reference(s)
— _
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Sample Problem(s)

Solution(s) E—

300.20 [} 245

53
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1.2402
2.0
252

89
0.4050
2.0453
54
228
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7
Reference(s)




Program Deseription 11
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Sample Problem(s) ,g o

Solution(s) - -

] © 0.3124 -
D] 2.3616

. (€ | 4.2

Reference(s) ... . . .




6 User Instruetions

8 For next leg with same

1L 1

fuel, TAS, wind, and

L]

magnetic variation go to

[ 1

step 5. To change fuel

L]

go to step 3 and input new

L1

value. To change wind go to

L1

step 4 and input new value,

L IC 1

To change true air speed

LI 1

go to step 3 input fuel

[ 1

consumption then true air

[ L1

TINEENE
U

Y
d

I
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speed. To change magnetic

[ JC_]

variation go to step 4 input

L]

wind then input magnetic

L]

variation. For new case go

[T ]

Ll
in

—
\
i

{
|
1

to step 2.

[ L 1]

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

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

325.08 means a

|
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i
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|
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STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS KEYS DATAUNITS
1 |Enter program ] 1]
2 |Initialize ﬁI”:E‘ E_jj ﬁ
3 |Input fuel consumption FCgahr) (A [ | FC C

then input true airspeed TAS Ca J 1| 71as 1L

4 |Input wind* pookk |[[B [ ]| kK [

then magnetic variation C ] [L“] %i
e, W v B LN v b
5 |Input course and calculate C ] [0
heading c Cc 11| Hoe I
then caloulate ground specd [ L1 o E] E
6 |input leg length and compute 11 L]
leg time leglength(n.m.){ LD || H.Mmss** (10
then display total time Co 11| Hmwss I
7 [Calculate fuel used on leg Ce L 1| fueltgan [[J L]




97 Program Listing |1

STEP V KEVENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
861 xLBLe 21 16 1S 857 RTN 24
882 CLRG 16-53 858 xLBLC 21 13
863  DSFPz ~-63 @8z 859 Ré -31
804 RTH 24 868 RCL2 36 82
885 «xLBLn 2l 11 861 X -35
aBeé  sT0! 35 @i 662 Y -4]
eer RTN 24 863 - -45
488 xLBLA gl 11 864 RTN 24
faes  sTOz 35 8z 865 %LBLD 21 14
ale RTH 24 113 2Y -4]
611 xLBLE 2l 1z Bev = =24
812 ENT# =21 868 ST107 35 87
813 INT ie 34 868  ST+¢ 35-55 @6
a4 8743 35 83 78 DSP4 -63 84
a1s5 - -45 871 +HNS 16 35
816 EEY =23 az2 RTHN 24
a7 2 s 873 «%LELD cl 14
aig X =35 874 RCLE 36 86
819  ST08 35 86 ar HHNS 16 35
gze RTK 24 a7 RTN 24
82! xLBLE 2l 12 877 xLBLE gl 15
822 ST04 35 B4 878 RCLT 36 8r
23 RTH 24 879 RCL1 36 81
824 «xlBLC 21l 13 88a X -35
@25 DsPe -63 88 8g1 DsP} -63 81
g2¢6 ST05 35 85 as:r RTH 24
827 RCL3 36 83
828 RCL4 36 84
829 - -45
838 X2y -41
83! - -45
832 RCLE 36 a8
833 +R 44
B34  x2v -41 080
a35 RCLZ2 J6 8z
836 = -24
a37  SINY 15 41
a3ig cos e ¥
839 LSTX 16-63
a48 RCLS 36 85
ad1 + -55
a4z2 i ai
a43 R 44
844 +F 34 190
a4s CLY -51
a4 KXv° 16-34
847 G701 2z ai
a48 CLX -51
849 + -55 . FLAGS SET STATUS
858 RTH 24 FLAGS TRIG DISP
851 «xLBLI 21 a1 1 ON OFFE, / ZV//
52 CLX -5 ° O Ty DEG o
P 2 a3 2 10 M// GRAD O sci O
_ - 110 2 O RAD O ENG, O
854 6 a6 8 3 O rt/ n
855 é ae
856 + 33 REGISTERS
0 1 2 3 a 5 e 7 Le 8 . 9
Fuel TAS DDD c Total t | Tima Wind -
S0 S1 S2 33 S4 S5 S6 S7 S8 "TIse
A B c D E 1




Program Desecription I

N
Program Title ___Flight Management e

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

Address 1000 N. E. Circle Boulevard L .

city  Corvallis __State OR_ ZipCode 97330

\_

~

=N
Program Description, Equations, Variables ... This program calculates either time flown, distance
flown or ground speed using the other two variables as inputs. Since the equations

are analogous, fuel consumed, fuel consumption or time flown can also be calculated

if two of the values are known. The program is very useful in calculating ETA and

fuel reserves from in-flight data.

TIME = DIST/GS
DIST = 6S 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 fuel consumption.

Operating Limits and Warnings Fue,] .;‘?0"5“"‘,"“ on and fuel mUSt be in .,Co,mpat‘ b.,l e unjt.sja]_e 2

gal/hr and gal, or liters/hr and Titers. GS and DIST must be in compatible units;

i.e., knots and nautical miles, or miles/hr and miles.

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

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




Program Deseription 11

‘ ( Sketch(es)
- )
e

Sample Problem(s) ... A 380 nautical mile flight will be made at an estimated ground
speed of 105 knots. The fuel consumption is 8 gal/hr. _Find the estimated time for
the flight and fuel consumed.

Solution(s) Time = 3 hrs, 37 min, 8 seconds
__Fuel Consumed = 28.95 gal

Keystrokes: See Displayed:
380 [B] 105 [C] [A] 3.3709 B
8 [C] [B] 28.95
e : J
e B
Reference(s) . . . .
This program is a direct translation of a program from the HP-65 -
Aviation Pac. -
_ )




User Instruetions

10
FLIGHT MANAGEMENT
1 RCL 2p
TIME DST (FUEL), GS (FC)
STEP INSTRUCTIONS DATAONITS KEYS DATAUNITS
1 Enter program E] L]
2 | For time-distance calculations go to step 5 [ I ]
3 | Input two of the following I
time (H.MMSS)* time LAl ]
fuel consumed fuel -
fuel consumption per hr. FC [ c )L __]
4 |[Compute the remaining value** [ [ ]
time (H.MMSS) LAl ] time
or fuel consumed | B J[ ] fuel
or fuel consumption [ ¢ Il ] FC
5 | Input two of the following R
time (H.MMSS) time [ AT ]
distance DIST [ B J[ ]
ground speed GS [ ¢ [ ]
6 | Compute the remaining value [ ]
time (H.MMSS) LAJl ] time
or distance N DIST
or _ground speed L c Il GS
7 | For new case change appropriate inputs in step 1]
3 or 5. I
8 | To recall values in the order they appear on [ D[ ] (time)
card [ ][] [(fuel or DIST)
[ 10 ] [(FC or &S]
.
C_JC 1]
*H MMSS means hours, decimal points, minutes, (10 ]
seconds. 2.0355 is 2 hours 3 minutes and L0 ]
55 seconds. 10 ]
I
I
[ JC 1
[ 1]
1]
I
B
I
(I
I
I




g7’rogram Listing | N

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

@@l xLBL# Z1 it
. @82  HM5+ i6 38
‘ aBI  ST01 35 ai
ae4 F2? 16 23 @3 060
885 RN 24
666  DSF4 -63 84
ea7 RCLZ 36 82
AB8  RCL3 36 83
889 z -24
gie  STOL 35 a1
11 3HMS 16 35
p12 RN 24
813 «xLBLB 21 12
#14 psPz -3 @z 070
815 STOZ 35 8z
816  F3° 16 23 @83
817 RTN 24
@1g  RCLI 36 a1
@19 RCL3 36 a3
820 x -35
821  STOZ 35 8z
822  RIN 24
822 aLBLC 21 13
824 DSP2  -63 @2 080

825  ST03 35 83
826 F3? 16 23 83
827 RTN 24
828 RCLZ 36 8z
829  RCL1 36 61

‘ a3e -24

831 ST03 35 83

832  RTN 24
833 xLBLD 21 14
834 RCLI 36 81 090

835 IHMS 16 35
836 DSF4 -63 64
837 PSE 16 51
838 RCLZ 36 82
839  DsF2 -63 8
840 PSE 16 51
841 RCL3 36 83
842 PSE 16 51

843 RTN 24
100
“FLAGS SET STATUS
050 0 FLAGS TRIG DISP
1 ON OFF
o OO DEG O FIX ®
2 1 00| grRabO | sc O
110 3 2 O O RAD O ENG_O
300 n_2.
REGISTERS
0 1 2 Fuel orl3 4 5 6 7 8 9
Time Dist. |FC or GS
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D E 1
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Program Deseription |

; . Y ¢

Program Title Predicting Freezing Levels B S

Contributor’'s Name HP-67/97 Users' Library _ Hewlett-Packard Company o ;
|

Address  1000N. E. Circle Boulevard .

City Corvallis - _ State OR _ ZipCode 97330

\_ J

r ) 5

Program Description, Equations, Variables o e N

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

FLD = Alt + 1000 (1232 - ¢
3.6

N

FLW = Alt + 1000 122 |
27

Operating Limits and Warnings S o e U S
Limits and Warnings S

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.

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

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
(e )
L R T i)
e )

Sample Problem(s)

If the outside air temperature is -9 degrees

centigrade at 8000 feet, how

high is the wet freezing level?

i Aviation Pac.
.

— y
Solution(s) S— -
e _ Solution
Altitude = 2000 feet
Keystrokes See Displayed
9 Bscoo @ A 2000
\ U e e - R : J
N
Reference(s) [

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




14 User Instruections

STEP INSTRUCTIONS

INPUT
DATA/UNITS

KEYS

OUTPUT
DATA/UNITS

1 Enter program.

2 Input altitude

feet

and corresponding temperature

in C°

co

or F°

FO

3 Calculate either or both

Dry freezing level

or wet freezing level

L | For new case, go to step 2,

1l

Lo
|

Jr
U

L
]

N
|

]
o

T
NI

AN

|

noooood
D

Judod]

U
IR

i

feet

feet

e

1



97 Program Listing |

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

ARl wLBLA b RCL? 35 8-

‘ ARz 8107 35 &7 1 81

, A837 SF1 e 21 & . -62

94 RTH 2 5] 83

AR5 xLBLE 21 iz : -24

erer & -23

CFI 15 22 81 & ki 8;

RTH =35

LELC 21 RCLS Jc 8g

&To8 35 + -3

FTH 2 GET FTH 2

#LELD

Fi?o 18

ETda 22
RCL7
3

15

*a
Tt T

ZO]

ol
L4}
o)
<

[ &%)
ELN
T ! .
Py STy Py Ry O3y 0Ty 'R L LA

R BT ST I RN S BT W i |

e

Al

11 070

Cog o oy Fox

Oy 5y Lop b

Py
]
Py

I'.,‘
=
byt

e

fa |:-._:. oy Py By

080

<Xy 0980

n

paa]
Tl
ry

sl
xy

e R
[}

3 el e) Lo ag ted

SR R o SR S D
he
L]

- Prygoon oo Ly
LN < th o

[2%)
[y

1€ 27 €1
Gz 1r 1

23 16 12

B: 100

FLAGS SET STATUS

=22 FLAGS TRIG DISP
#2 1 ON OFF

DEG K FIX X

GRAD O scl O

RAD O ENG
n F

110

WK 2O
Oooaono
HREX

v REGISTERS

3 4 5 6 7 8 9
Temp Alt

S0 St S2 S3 S4 S5 S6 S7 S8 S9

]
[
N b
Ty
L=
LEA]




e Program Deseription 1
(ProgramTitle GZnera] Aircraft Weight and Balance

Contributor's Name Hewlett-Packard

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.

Address 1000 N.E. Circle Blvd.

City Corvallis State Oregon ZipCode 97330
\_

(

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




Program Description 11 !
c rSketch(es) o ’ | | )

4 )
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

0 Fuel 120 25

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

Solution(s) Solution

Weight = 1625
Center Gravity = 14.79
Moment = 24,035
Keystrokes See Displayed !

[f]1 [E]1200 gy15000 g 180 [y 11.25 ) ,
110 [A] 41 [B] 15 [A] 500 [cHS] [C] o o
fn 1625
e 14.79
f 24035
JE—— - J
EE—
Reference(s) .. _ .. e R I e
3 ———~This program is a direct translation of a program from the HP-65 .. . . _._

-Aviation Pac. e




User Instructions

18
r4
Initialize }
STEP INSTRUCTIONS DAlTr:\’/’llerIITS KEYS DSTT/S:ITS
1.} Enter program [—:—:7] [::—l
I
2. ] Initialize ‘rdva E |
L1 I
3. | Input weight weight | A || | [Sum Wt.
l | |
4. | Input either the moment arm or the moment arm | B || | [Sum. Mt.
mom | ¢ | | |Sum. Mt.
I N
5. | Repeat steps 3,4 until all weights and moments I L |
have been input | R |
| || I
6. | Calculate the following sum of weights or [ £ || A | |Sum Wt.
center of gravity £ llB | c.g.
or sum of moments | £ 11C | sum Mt
I N
7. | To delete the last set of weight-arm or | I |
weight-moment data points {R/S ll ]
R
8. | To delete any set of data points press [E], | g |l |
then perform steps 3 and 4 inputing the data | I |
ijs to be deleted. ([E] must be pressed | I |
before each data pair to be deleted.) [ | |
| I
o]
.
s
[’f’ N ,] l;f . 7']
]
[,, ’"T] ['Z::f';l
S —
-~ -
L,,:fl, [J
-
I
1]
1]




97 Program Listing |

19

STEP KEY ENTR KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
Bl g $ 857  FRTM 24
asz @58 ¥LELe 21 16 i
2gz @ss  CLRE 16-53
bz : gs8  RTN &4
Bas o 861 RS 51
gas E
aar é
ans -ZE
a8 35-35 @
aie a5 @
a1s 38 a;
12 2z @s
213 21 1€ i
814 I d 070
415 z
a1 :
@17
a1s
8is
20
Az
2z
a:.“ 080
a:5 »
az¢
az7 zd
28 116 i:
29 L2 I8 B
@38  ROL: 36 61
831 z -zs
@32 oTO8 27 BE
837 wLBLC 21 13
@34 F2% 16 27 G2 530
ais  Ta3 2z @
B35  IT+2 35-55 @:
ai7  oT04 35 @4
aze z I Bz
a39 27 &5
24a 21 62
@41 35-45 @
a4z 2116 17
a4z 3¢
44 24 100
@45 21 65
ads =
a47 36 6T
a4 35-45 6
g49 36 B¢ FLAGS SET STATUS
ase ""5°45_Ef 0 FLAGS TRIG , DISP
o y
5 &3 ! o B O@ DEG rx o
35 &4 2 1 O GRAD O SCI g
] 110 RAD 0O EN
it : s o 2
16 21 a:
REGISTERS
7 8 9
0 22 mt 3 Wt 4 mt 5 6
SO0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D E I
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Program Description |

—

2 - . . N W
Program Title Pilot Unit Conversions

Contributor's Name Hewlett-Packard

Address 1000 N.E. Circle Blvd. ,

City Corvallis State Oregon ZipCode 97330 .

\_ J

(o, )

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:

°F=1.8°C+32

°C=(°F-32)/1.8

statute miles = nautical miles/0.868978
gallons = liters/0.2642

pounds gasoline = gallons gasoline x 6

Operating Limits and Warnings ... . . e

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. w ‘

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.

. -/ .

4—
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Program Deseription 11

a - - - ; - " P e iy
Sketch(es)
Y
=)
Sample Problem(s) .. . . e . L O S
Sample Problems
1 Convert 10 pounds of gasoline to gallons of gasoline. ) o
2 Convert 40 gallons to liters. o
3. Convert 100 statute miles to nautical miles.
- 4 Convert 212 degrees Fahrenheit to degrees Celsius. “ .
Solution(s) e Solutions
i 1. 1.67 gallons
2. 151.40 liters
3. 86.90 nautical miles
4. 100°C
Keystrokes o See Display
C 1. 10 [f] [d] 1.67
2. 40 [f]r[C] ‘ B 151.40 -
3. 100 [B] 86.90
4. 212 [R] T00.00 —
r )
Reference(s)
7 ~ This program is a direct translation of a program from the HP-65
Aviation Pac.
\. _J




22 User Instruetions

STEP INSTRUCTIONS

INPUT
DATA/UNITS

ouTPUT
DATA/UNITS

1.1 Enter program

2.| Convert from

Fahrenheit to Celsius

°F

or statute miles to nautical miles

S n
D H

or liters to gallons T

liters

or gallons gasoline to pounds

al/(gas)

3.] Convert from

Celsijus to Fahrenheit

°C

or nautical miles to statute miles

n.m.

or gallons to liters

gallons

or pounds gasoline to ga11nn<

1bs(gas)

4.1 For next conversion go to step 3 or 4

II:

I
Jdood

N
_

WEW
L
D

[
(I

|

|

1

1
|
i

i
00

I

i

!
ne
! }i
J—

i
Nl

S I
“"'“
I
i
L

i

i
|
! [
[
|

°C

n.m,

gallons

1bs(gas)

°F

s.m.

liters

gal(gas)




9; Frogram Listing I

2
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS °
" 88! xiBLA 21 11 as7 X -35
gaz 3 83 858  RTN 24
862 z 8z 859 xLBLd 21 16 14
864 - -45 e5e I3 85
ges i a1 861 z -24
a6¢ ] -6 862  RTN 24
ea7 2 68
e 3 -24
Bes  RTH 24
818 xiBio 21 16 11
g11 ! 61
812 ] -62
813 g 85
814 X -35 070
815 3 83
e1é 2 8z
817 + -55
818 RIN 24
819 xLBLE 2112
aze ] -62
221 & 88
g2z & a6
823 8 88
824 9 89 080
825 7 87
82¢ g 85
827 X -35
@22 RIN 24
829 #lBLb £21 16 12
g3a ) -62
831 g ae
832 £ 8E
833 8 8g
834 9 as 050
a3s 7 67
83¢ g as
az? z -24
838 RIN 24
833 #LBLC 21 13
a4e ] -§2
841 z 6:
842 6 B6
843 4 B84
844 z 8z 100
a4s x -35
846 RTN 24
847 xLELc 2! 16 I3
g4& . '65 FLAGS SET STATUS
a42 P az 5
ase & g6 FLAGS TRIG DISP
: 1 N OFF
ggi i "2 0 OD Tl oec 2t Fx
< < - 2 v 0 @) GraD O | scl O
853 = -24 70 2 O @) RAD O | ENGO
854  RTN 24 3 3 O n
855 xLBLD 21 14
L & 86 REGISTERS
0 1 2 3 4 5 6 7 8 9
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
A B D E 1
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Program Desecription |

f )
Program Title Turn Performance

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

Address 1000 N. E. Circle Boulevard -

City Corvallis State OR  ZipCode 97330
.

Ve
Program Description, Equations, Variables

time required to complete a 360° turn, and stall speed for an airplane as a function
of an aircraft's bank angle, airspeed and normal stall speed.

N
This program calculates the G-force, turn diameter,

'l . o e

G = cos (bank)
TASZ

Diameter = 34208 tan (bank) e

0.0055 TAS

time = £n (bank} e

stall = (normal stall) VG

Operating Limits and Warnings A1l values assume COOY‘dU@tEQf ,,t””‘$ qudno Ve”r_t.l,cal .

accelerations. Gusty conditions will alter the calculated results signifigqnt1y.

J

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

F [ R .
Sketch(es)

-~ — S

[P - - [T
o — e
- - S — o — — SO F—

e
Sample Problem(s) ____ . Calculate the G-force, diameter of turn, time required for

a 360° turn, and stall speed for an aircraft in a 30° and 45° bank with a cruising _
speed of 115 knots and a stall speed of 60 knots.

Solution(s) Bank G stall Diameter _ time
30° 1.15  64.47 Knots 0.67 n.m. 1 min 5 sec
45°  1.41  71.35 Knots 0.39 n.m. 38 sec

Keystrokes: ~ see Displayed:
[f] [a] 115 [A] 60 [B] 30 [c] [D] s
[f] [dl o 64.47

[E] - B ;w H S W,W,,j i 0;67
[f] [e] 1.05
Lt e , o o >

s Y
Reference(s) . B . e . o e

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

| )
Sketch(es) | ‘
- i J
Ve )
Sample Problem(s)

Solution(s)

Lf] [d]
LE]
[f] [e]

Sout Qlw.

1.4

71.35
0.39
0.38

Reference(s) ...

. J
4 )

v




User Instruetions &
INITIALIZE +Knots
-G
STEP INSTRUCTIONS DATAIUNITS KEYS DA AUNITS
1 | Enter program [ 1]
2 | Initialize L f [ a]
3 | Input all of the following LI
true airspeed knots LA ] knots
normal stall speed knots [ B ][ _ ] knots
degrees of bank degrees [ c)l | degrees
4 | Calculate acceleration [ o J[ | G
then turn stall speed | f ][ d| knots
Calculate turn diameter [ EIT ] n.m.
then time of turn [ f I e | M.SS*
5 | For new case go to step 3 and change ]
appropriate inputs .
[ 10 ]
R
LI
[0 |
[ I
[ L]
L]
R
[ 1]
N
[ ]
I
I
[ 1 ]
[ [ ]
[ 10 ]
0
[0 ]
.
[ 1L ]
I
[ I ]
[
I
S
L]
[




g7 Program Listing 1

28
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
961 #iELa 2! 16 Il
882  DEC 16-21
@83 [SP?  -63 82 -
ag4  RIN 24
965 ¥LELA 2111
@86 STl 35 a1
887  RTN 24
888 LBLE 211z
@89  STOZ 35 6z
B18  RIN 24
§11 ¥LBLC 21 13
812 §T03 35 83
813 RIN 24 _
614 ¥LBLD 21 14
815 RCL3 36 83
816  CO0S 4z
817 1-% 52
818 ETH 24
819 LBLd 21 16 14
826 GSBD 23 i4
821 X 54
822  RCLZ 36 8z
823 x -35 -
624  RTW 24
825 LBLE 21 15
@26 RCLI 36 81
827 N2 53
828 3 83
829 4 84
836 2 62
831 8 G
32 & 96
833 = -24 -
834 RCL3 36 83
B35 TAN 43
35 : -24
837 RTN 24
@36 xLBie 21 16 15
839  RCLI 36 61
a4a 62 LABELS
641 e o6 AT Tas [P OSTALL |© BANK P 6 E .
42 é G
843 5 85 a b c d KNOTS & M.SS
@44 5 85 5 ; > 3 Z
845 % -35
646 RCL3 36 @3 > 6 7 8 9
647  TAN 43 . -
b46 = -24 FLAGS SET STATUS
o g
g;-z *gﬁi e gi 0 FLAGS TRIG DISP
1 0 OS O&F DEG FIX X
2 1 0 K GRAD O scl O
110 3 2 RAD O ENGZD
30 & n
REGISTERS
0 1 4 5 6 7 8 9
TAS stall bank
SO St S2 S3 S4 S5 S6 S7 S8 S9
A B C D E

“
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Program Desecription 1

S

~
Program Title Rate of Climb and Descent

Contributor's Name HP-67/97 Users' Library Hewlett-Packard Company
Address 1000 N. E. Circle Boulevard

cy  Corvallis State OR ZipCode 97330
.

rProgram Description, Equations, Variables

The inputs of this program are true airspeed (TAS), elevation change (a ALT),
and either rate-of-climb (ROC) or the distance (DIST) over which the elevation _
change is to occur. Outputs are rate-of-climb required to change elevation

in the specified distance or, conversely, the distance required when the
rate-of-climb is specified.

TAS (A ALT) e
¥:

ROC =

60 / DISTZ + (a ALT

60 ROC

pI1sT = /02 - (a ALT)Z. . o

Operating Limits and Warnings . . o R
_Constant airspeed must be maintained throughout change of altitude. Nq.
correction is made for decreased aircraft performance at increased altitude.
Inputs for ROC and TAS should be conservative, average valyesfﬁm”

L - J

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

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

\ . J
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Program Deseription 11

ﬁ_ —— .. . e - e \
. Sketch(es)
b e
SN SR N . ;

(- )
Sample Problem(s) . e
1. 15 n.m. west of Las Vegas (E1 2600 ft) 11es a mounta1n pass hav1ng an
e]evat1on of 6600 ft. Assuming a climbout TAS of 80 knots, what is the
minimum ROC that you must maintain if you wish to clear the pass by 1000
 feetz
‘ 2. Assume thét a d%%fé(entwaircraft climbs out4at Sdbw%iym{ﬁwwéﬁa'ma{hfainsu
~_ an airspeed of 120 knots. How far from the pass will it be when it is
at 7600 ft?
Solution(s)
1. 443.79 ft/m1n
2. 2.47 n.m.
Keystrokes: | o See Displayed:
1..80 [A] 5000 [B] 15 [C] [D] S 443.78
2, 120 [A] 5000 [B] 800 [D] [C] o 12.47
. [CHS] 15 [+] - . 2.53
L o o )
( )
Reference(s) e
This program is a direct translation of a program from the HP-65
Aviation Pac.
\. W,




User Instruetions

31
STEP INSTRUCTIONS o A‘T'::Srlns KEYS o I?T‘i\T/S:;rTS
1 | Enter program (]
T Il A X
2 | Input the following: Ll |
true airspeed TAS (knots) [A | | TAS
and altitude change MLT (Ft) | | B ] | AALT
and either distance DIST (n.m.] [C || | DIST
or rate-of-climb/descent ROC (ft/min)| [ D || | ROC
3| calculate either distance [C | | |DIST (n.m)
or rate-of-climb/descent D || | {ROC (ft/min
4] Go to step 2 to change any values for [ B |
recomputation in step 3. I J
I
I
I
I B T
I N
I
N
N
I N
I
I
LI
R N
]
(1 ]
N
L0 ]
L1 ]
L]
.
L L ]
.
L 1L
.
[
N
I
10
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32
STEP KEY ENTRY™ KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
T o 857 7 aa
881 sLBLA 21 11 et - p
a2 ST06 35 Bé
; asse & a6
@82  RTN 24 et « 35
804 wlBLE 2l 12 g61  STOS 35 @5
885 STO4 39 a4 962 RTN 24
o8¢ '3 66 N
887 e 86 ! 863 »LBLd 21 lo 14
= 864  STGS 35 85
aas 7 or [ 65 RTH 24
aes & a6
818 3 -24
g1l ST07 35 or
@12 RCL4 36 84
@13 RTN 24 === A
@14 xLBLC 21 13
@15  F37 16 23 83 I
B16 GTOc 22 16 13
817 RCLé 36 86
@18 RCL? 36 @7
819 P -35
a2e [ 86
821 a a8
822 z -24
823 RCLS 36 85 5
824 : -24
825 & 86
626 8 ea
27 7 "
828 6 a6
229 x -35 ~ ,
g38  xe 53 O ¢
831 RCLT 36 er
232 52 53
833 - _45 090
834 5y 54
835 ST03 35 83
a3é RTHN 2
837 xlBLc ZI 16 13
p38  ST03 35 83
a3 RTH 24
448 xLEBLD 21 14 LABELS
841 F3? 16 23 @3 A TAS B8 AALT C DIST D ROC E
P42 ET0d 22 16 1 ~ = = 5 .
#42 RCLE 36 86 >DIST ~ROC
644  RCLT 36 67 0 7 2 3 2
845 X -35 = = = 5 5
846 € 85 A
847 8 ae _
248 z -24 FLAGS SET STATUS {
643 RCLZ 36 B3 0 FLAGS TRIG DISP
ase X 53 1 ON OFF
851 RCL7 36 &r o O K DEG X FIX ®
852 X2 53 2 10 8| GraD O | sc O
853 + -5%5 110 ) 2 0O RAD O ENG O
854 I 54 s 0% n
855 z -2
< g 5 REGISTERS
[0 aat 1 ° 2 o 2 5 6 7 8 9 W ,‘
DIST USED ROC TAS AALT (n.mL)
SO S S2 S3 S4 S5 S6 S7 S8 S9
A B C D E I
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Program Desecription |

‘ s
w Program Title Head Winds and Cross Winds

Contributor’s Name Hewlett-Packard

Address 1000 N.E. Circle Blvd. R

City Corvallis State (QOregon ZipCode 97330
\_

% =

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 e e e
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. e e e

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

HW =K cos (D - HDG - V)
RCW = K sin (D - HDG - V)

“ S where

K = the reported wind velocity
D = the reported wind direction
HDG = the aircraft heading

V = the magnetic variation

Operating Limits and Warnings et et e e+ S

Limits and Warnings

Reported winds must be less than 100 knots.

L R Wind directions reported by the control tower are magnetic and the

| variation need not be input when using the program for takeoff and

‘ T landings. Other wind directions are reported in true directions and
variation must be included to find the wind components.

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
w upon any representation or description concerning the program material.

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




* Program Deseription 11

Sketch(es) )
_/
Sample Problem(s) A
Sample Problems
1. 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 270°. What are the head wind and cross
wind components if the magnetic variation is 15° east?
Solution(s)
Solutions
1. 19.15 knots (head wind); - 16.07 knots (left cross wind)
2. =2294 knots (tail wind); -32.77 knots (left cross wind)
Keystrokes See Displayed
1. [f] [E] 280 [B] 240.25 [c] [D] 19.15
[E] -16.07
2. [f] [E] 270 [B] 160.40 [Cc] 15 [A] [D] -22.94
y [E] -32.77
S J
7
Reference(s) )
~~="" " This program is a direct translation of a program from the HP-65-
7 Aviation Pac. ——
’ — —— N i _J

W ¢

w




v
User Instruetions %
STEP INSTRUCTIONS DA'T',‘;S,I,TS KEYS D;?TT/S:ITTS
1. | Enter program 001
LI |
2. | Initialize Lf J[ E_| [0.00
0. ]
3. | If winds are surface winds, go to [ L ]
step 4; if not, input variation (+E,-W) V(deg)| [ A |l | v
(]
4, | Input both airplane heading and HDG(deg)| [ B |[ | HDG
reported winds ppD.kk* | [ ¢ J[ | pDD.KK
I
5. | Calculate either or both of the LT
following: headwind (o Il 1 knots
right crosswind [-L] [:7 7] knots
I R
NOTE: negative answers mean tailwind I
or left crosswind L 10 ]
I N
6. | To change any inputs go to step 3 and [ 10 ]
change only the variables affected. 10
N
(I N
(I B
[ 1]
I B
LI
* | DDD.KK means direction, decimal point, I ]
wind speed. 325.08 means a direction [7 ,](,7,7J
of 325 degrees and a speed of 8 knots. (10 ]
I
(I N
I
[ 1L ]
I N
[ 1]
[ 1]
I N
[ N
I
L]
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36
STEP VKEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
881 ¥LBLA 21 1t
882  STOI 35 a1
@63  RTH 4
#84 xLELE i1z 060
g5 STGZ 35 8z
P85 RN 24
887 xLELC 2113
a8s  ST03 35 83
883  RIN 24
818 xLELG 21 14
811 RCL3 36 83
812  INT 16 34
813  RCL1 36 @i
8i4 RCLZ 36 87 070
815 + -55
a1¢ - -45
617 RCL3 36 83
818  FRC 16 44
P19  EEX -23
820 2 82
821 X -35
822 4R 44
823  F29 1§ 23 8:
824 X2 -4] 080
825 DSP2 -3 B~
826 RS 51
827 xLBLE 21 15
828  SF2 1§ Z1 62
829  §TOD 22 14
936 iiBLe 21 16 IS5
831  CLX -51
832 DSP2  -53 B2
833  DEG 16-21
@34  CLRG 16-53 950
835  RTN 24
040
100
SET STATUS
050 FLAGS TRIG DISP
ON OFF
o O O DEG O FIX O
1O O GRAD O sSCct O
110 2 O O RAD O ENG O
3 0 0O n
REGISTERS
0 1 2 3 4 5 6 7 8 9
% HO G | DOOi#
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D 1
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Program Deseription 1

(

Program Title

F1ight Planning and Flight Verification

Program Description, Equations, Variables ~ 1hiS program can be used for flight planning and
updating the flight plan as it is being flown. The program computes ETA's, ground
speeds, cumulative distance flown, actual times for each leg and cumulative time
flown. The ground speeds can be changed for each leg.

where

Contributor’'s Name Hewlett-Packard Company, HP-67/97 Users' Library -
Address 1000 N. E. Circle Boulevard - - B

City Corvallis __State ~OR  ZipCode 97330
\_

7

ETA = DIST/GS + TO
6S = DIST/(ATA - T0)

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 Distances and speeds must be in compatible units (knots and
n.m., or mph and miles). Ground speeds are rounded in the display to the nearest
whole unit. They are carried internally to full significance.

La

planning usually assumes that the take-off time is 0.00, and (2) flight planning

ccepts the calculated ETA as the ATA at the checkpoint. R

%

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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[

-

r Sketch(es)

Program Deseription 11

—

Sample Problem(s) ...

@gggmgwf[jght;pIAn showing the individual leg times, cumulative times, and
at the end of each leg.

Leg 1

_leg 2

Leg 3 _

Solution

 legld

_Part 1 - Flight Plan

Ground speed
80K

105K

L] S

Total Distance
20
73
114

legs:

Distance

20 n.m.
53 n.m.

A flight consists of the fqllgwingm§m;\

Total Time

:15:00
:45:17
1:08:43

41 n.m.

:15:00V

307

:23:26

distances_

Leg Time

Solution(s)

1.

Keystrokes:

[f] [a]l 0 [A]

LE]

A

105 [C] 53 [D]

80 [C] 20 [D]

el

(Al

105 [c] 41 [D]

See Displayed:
20
0.1500

0.1500

73

0.4517

- 0.3017
114
1.0843

Reference(s) .

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

Aviation Pac.

0 ¢

W
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l’mgram l)es('npl ion 11

r 4
L (o e FE— p— g - w
Sketch(es) : ‘
e + . . . - - - N - O S S O,
| ‘

t~__.._ - ,;L,”:‘.V, P PR B - PO ,_,_A_W;, - md e H B . PN - L, ;..V_)
. )
Sample Problem(s) Part 2 - Fl1i ght VEY"I fi Cat1 on_ . e [

A§§ume that the actual flight was flown with a take off t1m¢ of 10 17 0 Assume B

that the actual times of arrival at the checkpoints were 10:31:10, 11: 01 10 and
11:23:50. Find the ETA's at each checkpoint using 80 knots as the grougg speed for
the first leg. After finding the actual ground speed for the first leg, assume that
the difference between actual and estimated speeds is the wind velocity. Add the
!1?9§~f9“Ph€ 105 knots assumed GS for leg 2. Use the GS calculated for leg 2 as the

assumed GS for leg 3.

ééﬁﬁ&%éWEfA}ﬁrfbr gach“checkpoint, actual leg times, cumu]atiye time aFdA§9t9§lw,,,
ground speed for the flight.

solutionts) [Al 0.2326
[ [a] 10 17 [A] 80 [C] 20 [D] [E] 10.32 N
B 10.3110 [A] 0.1410
AAAAA [R/S] o 0.1410
_[B] L 85 _
110 [C] 53 [D] S 73 -
G . - 11.0005 -
~.nowofa .. 0.3000
[R/S] 0.4410
( N
Reference(s) . .. -




0 Program Deseription 11

( Skétch(es) ‘ 1
\_
\
Sample Problem(s)
- Actual Cumulative Calculated
Solution ETA leg time time ground speed
Leg 1 10:32:00 14:10 14:10 85
Leg 2 11:00:05 30:00 44:10 106
Leg 3 11:24:22 22:40 1:06:50 109
Solution(s) (8] 106
[c] &1 [p] 114
[E] 11:2422
11.2350 [A] 0.2240
e IRAST . 1.0650
I Bl R - 109 e
- e - .
——
Reference(s) . e - w
~— _ __ _




Y [ ]
User Instructions “
STEP INSTRUCTIONS DATAIONITS KEYS A
1 | Enter program [ ]
2 | Initialize Lf Jla |
3 | Input take off time (usually 0 for flight L0 ]
planning) H.MMSS* @ [,7 :]
4 | Input ground speed GS_(knots) f,g,,.,] [:_7,] GS
5 | Input leg length and read cumulative distance [ (5 8°) [0 J[ 1 [otal dist
6 | Calculate ETA [E_ 1L ] | H.mmss
7 | Input ATA and read leg time. H.MMSS E':] [,;;.J H.MMSS
(for flight planning do not input ETA, [ 11 ]
just press [A]). (] Ej
8 | To read out total elapsed time to checkpoint I
press [R/S] (R/ST] ] H.MMSS
9 | To calculate GS on the last leg B 1] |6S (knots
10 | To use calculated GS for the next leg press (101
[C].and go to step & [c I[ ]
11 If you wish to change the GS for the next leg I
go to step 4. L]
12 | To use the same ground speed for the next leg L]
as you used on the last leg, go to step 5 LI ]
[0
(1L ]
L L]
*H.MMSS means hours, decimal point, minutes, (1L ]
seconds. 2.0355 is 2 hours 3 minutes and [ 1]
55 seconds. N
[ I ]
(I ]
[ ]
[ [ ]
I
R
[ 1L ]
L 10
[
[ 10 ]
[
L)L ]
l }F']
l

h
I
E
L




a2 97 l’rogram lﬂSlillg 1
STEP KEY ENTRY KEY CODE | COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
88! ¥LBLa 21 16 11 @57 LBLE 21 12
ae:  CL¥ -51 858 RCL4 36 84
@83  CLRG 16-53 @59 RCLI 3¢ ai
884  SF1 16 21 81 #68  RCL2 36 82
885 xLBL® 21 @@ 861  CHS -2
@86 DSF&  -63 @@ @62 HNS+ 16-55
@87 RS 51 863  HMS+ 16 36
8g3 GO 22 88 @4 ENTt -21
@89 ¥LBLA 21 1 865  CLX -5]
818 RCL! 36 81 866 Y7 16-34
811  STO2 35 8z @67 GSBb 23 16 12
a1z K2y -4] 858 + -55
@13 STOI 35 81 869 z -24
@14  F17 16 23 61 878 cTo@ 22 9@
a15 G104 22 84 871 xLBLe 21 16 12
a16 K2y -41 a7z 2 8z
817 CHS -22 873 4 a4
81c  HAHS+ 16-55 874  RTN 24
@19 ENT? -21
828 CLX -51
821 N7 16-34
822 GSBb 23 16 12
827 HMS+ 16-55
824  RCLS 36 85 080
a5 K2y -41
826  HMS+ 16-55
@27 STOS 35 a5
828  LST¥ 16-63
829 xLBL4 21 84
838 CF1 16 22 61
831 DSP4  -63 84
832  R-S 51
833 RCLS 36 85
@34  CTD4 22 u4 990
835 *LBLC 2113
a3 ST03 35 83
837 CTO8 22 08
838 *LBLD 21 14
@39  ST04 35 a4
848 ST+6 35-55 86
@41  RCLE 36 86 . B _ LABELS _
442  cT08 22 8@ USED +GS GS DIST
843 LBLE 2115 INITIALIZE]> USED [ J °
844  RCL4 36 84
845 RCLZ 36 83 ° usep | 2 ° * USED
846 z -24 5 6 7 8 °
847  +HMS 16 35
848  RCLI 3¢ @1 FLAGS SET STATUS
849  HNS+ 16-55 5
858 2 8z F(L)I:jG:FF TRIG DISP
851 4 b4 1 o0 ®| DEG @ | FIX R
452 X>Y? ie-34 2 + O ™A GRAD O scl O
853  CLX -51 o ; >0 % | RAD O | ENG O
854  CHS -22 3 08 n
@55  HMS+ 15-55
856 6704 22 84 REGISTERS
0 1 2 3 4 s TOTAL |6 T1OTAL |7 8 9
thew to1d GS DIST [* 1iMe DIST
SO0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D E 1
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Program Desecription 1

(pfog,am Title Determining In-Flight Winds

Contributor’'s Name HP-67/97 Users' Librar& 7Hew]ett-Paékardﬁpgmgggyiﬂw“
Address 1000 N. E. Circle Boulevard

City quya]]is . v .....State _OE__
\

_ZipCode __ 97330

Program Description, Equations, Variables = _1N1S program computes the winds at altitude from
TAS, course of aircraft, ground speed and heading. Ground speed is automatically
calculated from time-distance inputs. Winds can be computed as either magnetic

or true. The latter must be used when verifying wind forecasts by the weather
bureau. The program allows continuous updating of winds.

This program solves the wind triangle shown below.

a -

W,K and E are all vector quantities representing wind direction and speed; TAS

and heading; and ground speed and course respectively.

Since both A and 5 use magnetic directions, W is computed as a magnetic direction.
It must be corrected to true heading by adding the variation (V).

True wind direction = magnetic wind direction + V

Operating Limits and Warnings

L i -

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

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

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

. J
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Program Deseription 11

S —— N\
* Sketch(es)

e T

- L]
- ke y
3 )

Sampie Problem(s)

After passing over a checkpoint at 3:05:20 a pilot flying a magnetic

course of 150° finds that he must apply 15° right correction; i.e., steer 165° to
maintain his ground course. He passes over his next checkpoint 70 n.m. away at
3:40:20. The TAS of his airplane is 110 knots and the variation is 7.5° east, If

the local FSS asked him to report the winds, what would he tell them?
Solution(s)
273° at 32 knots.
Keystrokes: o See Displayed:
[f] [a] 7.5 [A] 150.110 [B] 3.0520 [C] 70 [D] L
3.4020 [C] 165 [E] o . 273.032
- e
Reference(s) ... .
“““““““““““““““““ This program is a direct translation of a program from the HP-65
- Aviation Pac. ‘
— AJ




User Instruetions

E
,.

B e

45
T InITIALIZE sTeer 2P
MC.TAS
STEP INSTRUCTIONS DA'T"\'?S,I”S KEYS DETL:\T/SgITTs
1 Enter program 1]
2 | Initialize Lf J[A | 0.0000
3 | To obtain true winds rather than magnetic | B
winds input variation (+E, -W) V(deg) a1l | v
4 | Input all of the following: b
MAG course and TAS DDD.KKK*| [ B |] ] TAS
and time at first checkpoint ty,(HMMss**)y| [ ¢ || | H.MMSS
and distance to next checkpoint n.m. o J[ | H.MMSS
and time at 2nd checkpoint to,(Homss)| [.Cc 1L | | H.mMss
5 | To calculate wind, input heading of airplane R N
required to fly course steer(deg] | E J[ ] |DDD.KKK
6 | To change any variable except time over first .
checkpoint change the variable(s) and go to [ ]I |
step 5. I N
7 | To change time over first checkpoint go to L]
step 2. [ N
L
*DDD. KKKmeans direction, decimal point, wind I ]
speed. 325.080means a direction of 325 L
degrees and a speed of 8 knots. [0 ]
I
**H,MMSS means hours, decimal point, minutes, L]
seconds. 2.0355 is 2 hours 3 minutes and I ]
55 seconds. L]
Y
N
]
L]
L]
L1
L 1]
L Jl ]
LI ]
[ 1L ]
L L]




46 97 rrogram pistng 1

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
"™ @61 ¥LBLa Zi 16 11 957 ENT? 21

862  CLRC 16-53 858  CLX -5
883 SFI 16 21 61 859  x3y? 16-34
@84 DSF4  -63 84 868 GSBe 23 16 15
@85  CL¥ -51 861 ) -6
866  RTN 24 862 5 g5
887 *LBLA 21 1i 863+ -55
868  STOI 35 81 864  INT i6 34
G689 RIN 24 865  + _55
@18 *LBLB 21 IF 856 DSP3  -53 83
811 INT i6 34 867  RIN 2

812 ST02 35 @z 668 ¥LBlLe 21 16 15
813  LSTS 16-63 869 LY _5]
814  FRC 16 44 678 3 83
@15  EEX -23 871 6 86
816 3 63 872 8 86
617  x -35 873 4 -55
@18 ST03 35 &3 874  RTN 24

e1s RTK 24
az2e  »LBLC gl 13
Bz21  STOS 35 85
azz2 F1? 1o £3 @l

@23  ST04 35 84 —
@24  CF1 16 22 @81
825 PTH 24
826 LBLD Z1 14
827 ST06 5 96
626  RTN 24
829 xLBLE 21 15
838 RCLI 36 83 O
a3l R 44
@32 ST07 35 &7
823 (Y -41 —
834 STO8 35 @5
@35 RCLZ 35 82
836 RCLE 36 86
@37 RCLS 36 85
@38 RCL4 36 94
@39  CHS -22
oel i 16 3 . LABELS
5+ 6 36 B c 5 3
842 = 24 V(Cl&m) mce. tas t‘ ta Dd:s‘/" STEER (DE&_)_
843 N a4 2 ° © d e
@44 ST-7 35-45 87 0 7 2 3 2
@45  CLX _ -5 - = - = .
846 RCLS 36 88
847 - -45 ) ]
gzs Rg{fg ~-_§§ FLAGS SET STATUS
@53 el e 24 0 FLAGS TRIG | DISP
. - 1 ON OFF
851 EEX &3 o0 &| pbec w| Ax @
g52 ki 83 2 1 0@ GrRaDO | sci O
253 3 -24 0 - > O @/| RaD O | ENG O
@54 2y -41 3 O O n_2
855 RCLI 36 81
8% + -55 REGISTERS
0 1 2 3 4 5 6 7 8 - 9
<+ = 15
Vagrareon \MNMBG6 course | TAS t, x Drgr = x y 0
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D E I
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Program Desecription 1|

rngramritle Standard Atmosphere

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

City Corvallis State Oregon Zip Code 97330
\.

( )

Program Description, Equations, Variables

This program can be used to estimate atmospheric
conditions from pressure altitude (PALT). It 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/Py) 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—> Py = 29.92 in Hg = 14.696 psi

Speed of Sound—~>ay = 661.51 knots = 1116.4 ft/sec

Density— py = 0.002378 Ib sec?/ft?

From 0 to 36089 feet the following relations hold
T(°C)=154.981 x 107% h

afag =VT/To ; T =288.15K S T

5.2563

To-1981x103%h

P/P, = T
0

/pe = P T e
P/Po P T

Operating Limits and Warnings

\.

~N
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.

L )




* Program Description |

s )

Program Title

Contributor’'s Name

Address

City State Zip Code
\_ J
- )

Program Description, Equations, Variables

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

T=-56.5°C
a/ap =0.8671

_(h—36089>
P/Py =0.2234 ¢ \20804.9

288.15

plpo = P e
° Po 21665 'i. |

where

T is temperature in degrees centigrade
a is speed of sound

P is pressure

p is density

h is pressure altitude

Operating Limits and Warnings

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 /. 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. 6

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.

\. -,

_—




47th edition, 1966-1967, page F-120.

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

) s gomimne B 49
Program Deseription 11
~
Sketch(es)
\_ /
~
Sample Problem(s)
Sample Problems
1. What is the temperature and speed of sound at 27,000 feet
assuming a standard atmosphere?
2. What is the density at 70,000 feet assuming a standard
atmosphere?
Solution(s) 1. T = -38.49°C
a/a, = 0.90 which yields 596.97 knots for the speed of sound.
2. p/po = 0.06 which yields a density of 1.38 x 10°* 1b sec?/ft"
Keystrokes: Display:
1. 27000 [A] [B] —==ememmmo oo >  -38.49
o > 0.90
661.51 [x] ~--ommmmmm oL > 596.97
2. 70000 [A] [E] ===cmmmmoc oo > 0.06
002377 [x] [SCI] =-mmmemac oo > 1.38 x 10°*
\— J
4 )
Reference(s) Chemical Rubber Company Handbook, of Chemistry and Physics,




User Instruetions

50
STEP INSTRUCTIONS DA'T':\'?S,I.TS KEYS DI::)TlZS:;rTS
1. | Enter program }»7' [——I |
2. | Input pressure altitude Palt HTH : PALT
3. | Compute any or all of the following: | || |
Temperature -y L 1(co)
Speed of sound ratio | C |] | a/ag
Pressure ratio b |l | P/Pa_
Density natio : E H : m
For new case go to step 2 : H ;
I
| | |
I .
I
I
| N |
I
I
[ |
[ N
I
I
]
N N
|
I
N
I |
[ 1]
[ L]
[ ]
[0 1]
1]
[ 10 ]
I
L 10
L1 ]
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STEP

KEY ENTRY

KEY CODE

97 Program Listing I

KEY ENTRY

COMMENTS

STEP

KEY CODE

COMMENTS

51

g8 »LELH
ooz
g8z
ae4
ges
pas
T
86z
863
gie

e1! i
12 &70;
813 Z

14 :
618 :

e
Pargyariire
CH) b W

Rl LA LN | I SN I Sk BRSO, ~ B S RO TR R L)

i P Bl Pl 1 P Fa) Bad P e

14
el 1i

as?
as8
ass
acn
861
652
863
oe4
BES
#ee
857
Bet
@es

Rt

7l

7Z
av
874

73

7E
a7
ara
a7s
age

M
as2
8a7
884
Hes
age
aer
age
ege
838
a3
as2
833
54
#95

Y eV

@a%c

RTN
¥LBLL
F*
£T0c

GSER
2
el
i
-
)
.
]
4
c
I

- 4

F
(1Y)

3
s

-”'.

fac

m o

i

REN At

Lol IS S

3z
¥LELD
Fo?
£T0d
RCL3

RCLE

L]

o T im
Ty Iy

T
o lie

[T
mLLG
s

W Ga) OFy 00 Faax =

4 -
Ty

168

183 -

1@ z
- 111 g
£ 1z £

REGISTERS

ol ISy LY o B TN

O
Py €Fy

foule e o Py

G} Xy Cu b
[T OX ]

5 b e

SN N NN

ol o) = Tl ooy
) Py 0y G e

Doy

LA I AR

|
BRI TN

ot

TR el CX0 SR 0T S CFy 0 o MR O e Caf T Py

€a) faf
Vo) Ao

TP bo fo] ITy 00 Py For 00 f

Lol
n

X Ty 1y

]
o Pl O B SN T b Py
DOYRUCTIE ST A RO SO

Lol Ca) b=

288.15

NG

T (k)

5
36089

S0

S3

S4

’

S5

S7

S8

S9

D




97 Program Listing 11

52
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
112 & 6
114 4 es 170
15 . -Eo
115 & g5
117 < -Z4
118 CHS -éz
118 e* i<
128 . -&
121 z Bz
122 z as
123 K g
124 4 as 180
125 X -I7
126 &TGe 35 ac
27 FTE e
128 ¥iBLE Z1 iZ
i28 Fp? 16 Z2 88
178 {70 22 le iZ
1314 GSBO 23 1+«
132 RCLZ I6 @2
122 X -35
i34 RLLY 36 84 790
st * -is
13e FTh 24
137 #lBle Z@ 1€ 1S
138 GSBd 27 i Is
132 RCLZ 36 43
146 b -35
141 z Gz
4z 1 di
142 £ ag
id4 . -6z 200
145 £ ge
14¢ It gs
147 < -4
145 ETH 24
145 E<8 i
150
210
160
220
x LABELS FLAGS SET STATUS
Palt > T c, a/a, ° P/P_ P/P. FLAGS TRIG ,__DIsP
- ° ° ‘ 0[5‘ = DEG l__‘}/, FIX
0
Y 1 2 3 1 0O [;7/ GRAD O sCl O
2 O RAD O ENG, O
5 6 7 8 — m/ n i




Program Deseription |

53

Contributor’'s Name Hewlett-Packard

ciy Corvallis state Oregon Zip Code 97330
\_

rprog,amm,e Mach Number and True Air Speed 7

!

)

(Program Description, Equations, Variables

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

§.2563

[P 518.67 - 3.566 x 1073 PALT
Pressure ratio[—|=

Py 518.67

For PALT > 36089

_(mmow)
P/Py = 0.2234 ¢ \20804.9

29 3.5 0.286 ]
m2=s|{ 2ol 4 oo [ CAS -1 {41 ] -1
P “\661.5

J

1
TAS =39M AT +273) | Cy [——————— -1} +1

(1+02M?)

-

)

Operating Limits and Warnings

Limits and Warnings

Accuracy degenerates for mach numbers in excess of one.

\__

.

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.

\

N

J
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Program Description 11

o e

- Sketch(es) Pt

e e UEPIRUS..-S -~
! 1
H
b S —
H .
D S—— _— —
= t + e + -~ —~ T
I i H
S 4 i -~ —- e
! : :
- | e _j
- .—\

Sample Problem(s)
1. For a pressure altitude of 25,500 feet,

a calibrated airspeed of

350 knots, a recover factor of 0.8, and

an indicated air

number and the true airspeed?

temperature of 5 degrees Celsius, what is the flight mach

2. For a pressure altitude of 40,000 feet with all other data— ——
— . unchanged, what is the mach-number and the true airspeed? ———

Solution(s) Keystrokes R
1. 25500 [A] 350 [B]
.8 [c] 5[D]

. See Displayed . . __
.. 0.84 I
515.76 . .

2. 40000 [A] 350 [B] 1.10

.8 [C] 5[D] 657.42
\ e et e o i e e e e i . J
( )
Reference(s) _ P
... This program is a direct translation of a program from the HP-65
v Aviation Pac. -
L , : B} e




User Instruetions

55
STEP INSTRUCTIONS DA'II'hl'\F/,SJlTS KEYS Dle:\T/S:rTs
1.] Enter program (L]
I ]
2. | Input pressure altitude PALT A | P/Py
L] |
3. | Input calibrated airspeed in knots [ 1] |
and calculate mach number CAS } B;; } M
4.1 Input recovery coefficient | [
(.8 for most aircraft) Cr } C ’{ ' : ‘1
|
5.] Input indicated air temperature and 10
calculate true airspeed in knots IT (°C) } D {{} TAS
6. ]| For same aircraft at same PALT go to I 1]
step 3. For different PALT go to step | ,J
2 and skip step 4. For totally new ] | |
case go to step 2. [ I
R R
I N
N
I N
(N N
(L]
[ 1]
I R
[ I ]
L)L ]
L 10 1}
——

]
L

IR
IETEIAND




97 Program Listing |

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

a8l ¥LBLA 21 11 857 ¥LBLE 2i 1z
aaz 3 8z ese £ 8e
aaz & as a5 & o
ae4 a ae ass i g1
aas & ag ec1 . -6z
gag g as 86z 5 a5
pa7  ELY? 16-35 863 = -4
8ag  LTéa 22 16 11 864 5E ad
Bgas ant -41 acs -
alg 3 az 856 by Az
811 s a5 867 x -33
a1z & e 858 I 81
813 & 213 8c23 + -55
814 EEY -23 are 3 a3
a15 CHE =22 8r1 . -62
aleé & 13 ar2 & b
817 X =35 @8r3 Fid 3l
a1s CHE -2z 874 1 a1
@19 3 a5 ] - -45
28 1 [}] 87¢ RCLE 36 86
Bz1 S 13 a7 : -24
Py . -6& 878 1 ai
23 & ae @rg + -53
8z4 : a7 aga -6s
82c - -5 68! g 8z
@26 LSTX 16-62 852 g a8
27 e -24 L ERS & 113
aze S g5 884 i 31
ez9 . -6 885 1 a1
£3e Z az 88¢ - -45
82i S as 887 S a3
azz & e ags ¥ -35
833 3 83 889 'S o4
834 T¥ 3l 898 ST04 35 84
835 ST06 35 86 a31 RTN 24
a3e RTN 24 @92 *LBLC 21 13
837 ¥LBLa 21 16 11 893 STO3 35 a3
838 - -435 854 RTH 4
839 z 8z 893 xLBLD 21 14
848 a 86 896 Z 8z
841 8 85 897 7 ar
84z & aa ass 3 3
843 4 a4 899 + -33
844 . -bc 168 ST0S 35 85
845 g a5 181 RCL4 36 B4
846 z -24 182 X 53
847 CHS -&& 183 . -62
848 ex 33 184 2 8z
849 . -6c 185 X =33
ase 2 8z 186 1 al
as51 Z 8z 187 + -39
a52 3 a3 188 s -2
as3 4 84 189 RCLS 36 85
854 X -35 118 - -435
855 ST06 35 86 111 RCL3 3o 83
856 RTN 24 REGIS..... 112 X -35

0 1 2 3 Ep 4 M 51 T (k) ]6 P/Po 7 8 9

S0 S1 S2 S3 S4 S5 Sé S7 S8 S9

A ) c D




97 Program Listing 11

57
STEP  KEY ENTRY KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
113 RCLS 36 85
114+ -55 22
115 vX 54
118 3 a3
117 & as
118 X =33
119 RCL4 Jo 84
12e X 33
121 RTN 24
122 RS Si
180
130
190
3 140
200
150
210
160
220
LABELS FLAGS SET STATUS
A B C D E 0
FLAGS TRIG DISP
a b c d e 1 ON OFF
o O O DEG O FIX O
0 1 2 3 4 2 1O O GRAD O SClI O
5 3 7 5 5 3 2 O 0O RAD O ENG O
3 0 3d n
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Program Desecription |

N
ﬁ,og,am Title True Air Temperature and Density Altitude

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

Address 1000 N. E. Circle Boulevard , |
City Corvallis State “OR Zip Code 97330 ’
\ J

-

Program Description, Equations, Variables

effects of high speed flight.

This program accounts for the compressibility
Given the mach number (M) (which can be calculated

using Mach Number and True Airspeed, page 53) and the aircraft recovery coefficient

air temperature (T).
to density altitude.

(CT = 0.8 for most aircraft), indicated air temperature (IT) is converted to true

True air temperature and pressure altitude are then converted
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) = ¢ — XKL 1)+ 11(K)
0.205 M? + 1

DALT = 145366 |1 - (E—)

. . po
where o
5.256

e . 288.15 [ ) -6
po ———(—7— 1 -6.876 x10 PALT

_The program is 1imited to altitudes under 36089 feet.

Operating Limits and Warnings

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

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

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

. J/
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Program Deseription

(- - e : - - —)
‘Sketch(esz*_m“&b e ;
, - ST S B
j - —
L i ‘ -
€ ? - D,
)
(Sample Problem(s) _
1. M=10.87 -
CT = (.80 _ .
IT = 8°C R
PALT = 10,000 feet -
2. For a low speed aircraft o
T=12°C
_ PALT = 9,000 feet o
Solution(s) Keystrokes: o See Displayed:
1. .87 [A] .8 [B] 8 [C] 10000 [E] -2 LI
L - 7852.96 DALT -
2. 12 [D] 9000 [E]"_»%_ 10703.11  DALT

7

Reference (s)

This program is a
Aviation Pac.




User Instruetions

60
STEP INSTRUCTIONS DATAIUNITS KEYS DATAIUNITS
| 1 | Enter program I
- -
2 | If you know the true air temperature go to .y |
step 6 L1 |
3 | Input the following: | || |
mach number M A ] | M
recovery coefficient Ct I | Cr
4 Input indicated air temperature and calculate | | | |
true air temperature IT (°C) | ¢ || | T (°C)
| 5 | Go to step 7 | N |
6 | Input true air temperature T (°C) | ol | T (K)
7 | Input pressure altitude and calculate density | [ |
altitude PALT | E Il [ pALT (ft)
8 | For new case go to step 2 { i: {
I
| I
| I |
I
I N
N
I
.
R B
[ 1L ]
[ ]
[0 ]
(I
[ 10 ]
[ 0]
[
N
L]
I
I
I
11
[ JC 1]




97 Program Listing |
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STEP KEY EIJIRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

@31 xLBLA 2111 as7 3 ac
gaz  STO4 I5 64 a58 §x k$
883  RTN 24 859 RCLE 36 66
664 kLELE 2112 asa 1 81
885  ST03 35 83 861 5 as
@8 RIN 24 86z + -58
Be7  xLELC 2113 863 X -35
@88  GSBD 23 14 @64  RCLS 36 as
B89 RCL4 36 a4 865 z -24
a18 Xz 53 866 . -62
811 . -6z a67 z 8z
e 2 6z ace 3 a3
813 a 86 a6 5 85
814 5 a5 ara y¥ 31
815 -35 871 CHS -2z
a16 1 1 72 1 él
aiv + -55 arz + -55
g18 z -24 874 1 a1
819 RCLS 36 85 7S 4 84
828 - -45 a7é 5 85
821 RCL3 36 @3 77 3 63
a2z x -35 8re é #s
823 RCLS 36 85 79 € 86
824 + -55 aca x -35
825 ST05 35 @5 881 RN 24
826 RCLE 36 96
827 - -45
828  FRTN 24
829 xLBLD 21 14
a3e z 8z
831 7 67
832 3 83
833 . -62
834 i a1 %0
835 5 @5
836 STO6 35 8¢
837 + -55
838 ST0S 35 @5
839  RIN 24
g:? tLBLg 21 ‘Iaf: LABELS

b A B D E
G472 _ e M Cr CoIT T PALT
843 g a6 a b ¢ d e
844 7 87 o 1 2 3 4
@45 g 8¢
846  EEX -23 5 6 7 8 o
847  CHS -2z )
848 & 66 FLAGS SET STATUS
849 X -35 5
858 CHS -22 FLAGS TRIG DISP
851 1 81 ) o D™ | oec m | Fx ®
852 + -39 2 10X GRAD O scl O
as3 L) 85 110 3 2 0 M RAD O ENG_ O
854 . -62 30 K n
855 2 62
85€ REGISTERS

¢, [© M P Tk [ersas| 8 s
S4 S5 S6 S7 S8 S9
C D E 1
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Program Deseription 1

mrogram ite . Lowest Usable Flight Level ) \]
Contributor's Name Hewlett-Packard Company, HP-67/97 Users' Library

Address 1000 N. E. Circle Boulevard

City Corvallis , State OR Zip Code 97330
\. J
( )

Program Description, Equations, Variables __This program computes the Towest usable flight
level for aircraft flying above 18,000 feet mean sea level (MSL) from the current

altimeter setting.

For flights operating at altitudes in excess of 18,000 feet the altimeter is set at

29.92 and aircraft are assigned flight levels. In order to avoid overlapping flight
levels with true altitude above sea level, the lowest usable flight level is found
at which a setting of 29.92 will place the aircraft above 18,000 feet MSL.

The lowest usable flight level is 18,000 feet if the altimeter setting is greater
than or equal to 29.92 inches of mercury (Hg).

For altimeter settings below 29.92
LUFL = 18,000 + 500 x INT (60.82 - 2 x ASET)

H

where

ASET = altimeter setting
INT = integer function

Operating Limits and Warnings

( )

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

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

(- : B ™)
' Sketch(es) ‘ L L :
]
\ _ * )
Sample Problem(s) For the following altimeter settings, find the lowest usable
flight level.
_ASET ANSWER
29.92 . 18,000 I
29.55 18,500
28.45 _19,500.
Solution(s) Keystrokes: See Displayed:
29.92 [B] [C] 18000 o
. 29.55 [B] [C] 18500
28.45 [B] [C] 19500
—
Reference(s) . . _ . ... . e e . e O
”" This program is a direct translation of a program from the HP-65 —~———
- Aviation Pac. R
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User Instruections

CALCULATE

RECALL

STEP

INSTRUCTIONS

INPUT
DATA/UNITS

KEYS

OUTPUT
DATA/UNITS

Enter program

Input altimeter setting

In Hg

Calculate lowest usable flight level

For new case go to step 3

| B Wi

To recall altimeter setting

Il

L

i
\ il WcﬂLJ

|
|
|
|
L

aln!
]
L

B
I
Ul

n

Uul
H
B

|
-
i

il

JUUOCd

000000000

Jo000OeOOooROutooy

|

Lol
? M
L_AL_JL_

I Y
i D

—‘—1r——1r—\r—
| P ‘ i
|
|
|
FT

I
L

in.Hg

LUFL (ft)

in Hg




97 Program Listing I

STEP KEY ENTRY  KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
aA!  wLBLA 21 11
wfs cLy -5
aA2  ST0E 3% B8
i - . 060
kg RTN 24
285 ¥ PLE £l 12
afg  §TOR 35 a8
587 RTN 24
a82  ¢lPLD 21 14
#B8  PCLE 3t @5
alg kTH 24
all %LBLC 21 132
512 2 8z
a3 a 83
a14 . -62 o
515 g fg
ale 2 6z
poLs 36 88
DY 16-34
Xy -41
ENT? =21
+ -55
& 8e
a _9_? 080
gl <4
g 8e
L2 -4
- -45
INT 15 34
5 as
a a6
L5 e
X =33
734 1 81 0%
aif & 88
a3e EES ~-23
a7 3 a3
L',E,_ + '55
A28 ETH 24
FLAGS SET STATUS
0 FLAGS TRIG DISP
1 ON OFF
100 o O R DEG X FIX &
2 10 X® GRAD O sct O
3 2 0K | RAD O | eng O
30X n
LABELS
ﬁ B C D €
NITIALIZE ASET RCL ASET -LUFL
a b c d e
0 1 2 3 4
5 3 7 8 3
REGISTERS
4 5 6 7 ) 9
ALT SET
S4 S5 S6 S7 S8 S9
D € 1




Hewlett-Packard Software

_In terms of power and flexibility, the problem-solving potential of the Hewlett-Packard line of fully
ogrammable 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
-Qur software solutions has been carefully selected to effectively increase your problem-solving poten-

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

Application Pacs

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

You can choose from:
Statistics Mechanical Engineering

Mathematics Surveying
Electrical Engineering Civil Engineering
Business Decisions Navigation
Clinical Lab and Nuclear Medicine Games

Users’ Library

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

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

Users’ Library Solutions Books

Hewlett-Packard recently added a unique problem-solving contribution to its existing software
line. The new series of software solutions are a collection of programs provided by our programmable
calculator users. Hewlett-Packard has currently accepted over 6,000 programs for our Users’ Libraries.
The best of these programs have been compiled into 40 Library Solutions Books covering 39 application

g 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
Porifolio 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




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

HEWLETT ’; I PACKARD

1000 N.E. Circle Blvd., Corvallis, OR 97330
Reorder No. 00097-14001 Printed in U.S.A. 00097-80176
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