HEWLETT PACKARD

AVIATION PAC 1

CaAUTION

Al op timo the FAA co d giving blanker approval
for the wse of caleufaton in amerall, However, Maduss ol
erference with ADF mecelwers, the FAA has
ullow eack ier or owner (o determane the
appropriatenes of in-ight dloator we

Whide all calsulsors gmi some extranecas mdio s, the
lovel of mdiztion is penerelly very low, 16 resinn [aboratcry
1G58, tsting Tl 1050 S0
HFP-65 hadf 3 ma: .
i 1 g {330 0 7700 KHx and B then 1,0 micro-
wolt abowe 1700 KHe

Tewts hawe shown et ADF inweiference from Hewlett
1 cabculorors i effect eli d when the
or i ol kasd five (3) feel from the ADRF loop
arlemna. IF YO SUSFECT INTERFERENCE WITH ANY
INSTRUMENTATION WHILE IN-FLIGHT, TURN THE
CALCULATOR OFF IMMEDIATELY

The program material contained herein ks supplied wi i
tepeeseniation or wernmnoty of any kind. Hewlett.Packand
Company therefone assemes no razpossibiliny and thall have
w0 lsability, consequential or atherwise, o y kind arjsing
s program malerial or wny prart theseod,

PRINTED v U8 A © HENLET-FACHARD, FE74



Contents 1

TABLE OF CONTENTS

Introduction ... ...
Ushsrh:.-\mum?ml
Entéring a Program . . . .
1. Aircraft Flight Plan \~:|.h Wmd
2 Flight Mansgement i
i Pmdlmﬂgl-mﬂng!.mﬂn %
4. ﬂm:m].ihrnﬂtWeu,hl.undE:‘lmme FL R
3, Customized Wedght omd Halinee ... oo ocian o,
6, Turn Performanee (.o o002 teiiiiisiiyaaiioaia
T. Rate of Climb mnd Dressent ... oo o
. Heml Winds amd Cress Winds . .

9. Flight Planning and Flighe \v\u'l.m:atlon
1 Dietermining In-Flight Winds . ... ... .. i
11, Stansdard Atmasphere ..o o0 e e i e
12 Mach Mumber and True Airspeed | _
13. True Adr Temperature and Dcrum r\kuude e
12 Lowest axbde Flight Level .
I5: Great Ol PROIERE .. .oy ibsesnsgoesnn
16, Rhumbline Mavigaton .., .. o0 ooo oo
17. Great Circle Movigation . R
I8, Pawsition Given Heading, Spﬂ:\d Hm! ﬁlll! iasy /
19, Line of Sight Thstance _ ., e g e
M Position by Two YORS ... .ooieueirincinaciaas
21, Mavigation by Two VORS ©..oone vt veas
21 Position by {me VOR o) ik e
23 DMEB Speed Correction .0 .o.oo 0o 0o
b Average Wind Veetor .., v av i iasiranniang e
r= e TR i R N R L Y
36, Tima af Sunriss snd Sunset PR P e e e A
27 Aximunh of Sundse and Sunset ... ...,
23, Pilat Unit Comverssons - ., , e e T
0, Wumlml'[mlt{fanwmoug b e R
Frogram L=tings . Pt Tl Py A R




Introduction 3
Introduction

The HP-65 Aviation Fac | is poenarily infended for generald aviation
although many of ilie progrims are eqaslly applicable o commmercial
rgtion. Programs for prellight, inflight and paneral aviation
culgalations ate incladed, Some of the subjects are flight planning,
aireraly welght and balance, wind coleufations, unlr coaversians and
mEvigaiion.

Inchuded in Asgation Pac Lare 31 preasoonled m:p.l.uﬂ:d-mh,‘ﬂ
Blank magretic cards, a card ceve, 20 pocked imdruction cands, snd
an irstruetion boakked with program descripisans, formalas, example
problems, weer imstructions and pragrem Hatings.

W Mp your find the HP65 calcustor and Aviatlon Pac | 2
weful addition to your sircwaft instransentsbion, HesdkenPackad
welcomes your comments and wgeestions s dhese are our most
mpattant wuree of Tatuae, ussr-onented progeoms,

Usiing the Aviation Pac |
Format of |nstructions

The completed] mer dnsdructhon (o, which Hoompeey cach
Pragian, s yaiir guide 19 operating the programs in his pec

I.H form is compesed of five lahelad columns. Reading from left io
right, the flret column, labsled STEP, gives the lmitiuction mmber,

The IN_SI'RI.ICTH}MS eolumn gives Instruckionn and  cominents
conturmng e operadmns Lo be performed.

The INPUT DATA/UKITS elumn specifiss the lnpol dats and ihe
units of data if applicable. Duta mpat keys conssst of [@] oo [8] s
deginal point (the numeric keys), [BBR (emter expanan j, and ons}
(changs sagm),

The KEYS column sposifies the key: 10 by presaed afrer kaylng &=
the comrespuling imput data,

The OUTPUT DATA/UNITS colunms specilies intormedinee gnd final
ouitputs and their umies where applacable.

T following (Husisates the usce matraction foom fo) e Thue A0
Tempernmte gl Densliy Aineds, AVI-134

bt e fodowiem
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STEP 1: Step 1 of the example is “Enter program.” This calls for
the entry of the prerecorded magnetic card into the HP-65,{ Refer to
Entering a Program, page 9) .

STEP 2: This step “initializes™ or prepares the caleulator for proper
program execution. Pressing I then [EY performs the initializa-
tion. Note that after completion of this step, 0.50 would be in the
display.

STEP 3: This step tells you to skip steps 4, 5, and 6 if you know the
true air temperature. Steps 4, 3, and 6 must be executed if only
indicated air temperature is known.

STEP 4: This step specifies two input values: Mach number (M) and
Recovery coefficient (Cy). Since no order is specified, either value
may be the first input. Note that the recovery coefficient need not
be input at all if it equals 0.8,

STEF 5: Two things are accomplished during this step. The indi-
cated air temperature (IT) is input in degrees Celsius and the
caleulator outputs the true air temperature in degrees Celsius.

STEP 6: This step, like step 3, tells you to skip to another step, in
this case step 7.

STEP 7: This step is only executed if you came directly from step
3. Note that true air temperature is input in degrees Celsius and
output in degrees Kelvin, (It is used in this form by the program.)

STEP 8: This step is both an input and a calculation step. Pressure
altitude (PALT) is input. After the B key i pressed, density
altitude (DALT) is displayed in feet.

STEP 9: This step tells how to proceed for a new case. For this
program, starting at step 3 would assure proper program execution.

In addition to the user instruction form, each example problem has a
set of keystrokes that show how it was solved. If you have trouble
working the sample problems using the user instruction form, refer
to the keystroke solution; however, do not attempt to use the
keystroke solutions in place of the user instruction form. Many
details of operation are not evident from the sample keystroke
sequence,

The prerecogded magnetic cards supplied with Aviation Pac I will
provide a considerable amount of prompting information by
themselves, An asterisk on the left side of the card is a reminder to
initialize by pressing [T Arrows pointing to variables on the

cards imply that the value is caleulated by pressing the corresponding
B0 8.8 o @ key. Sometimes values may be inputs or
outputs, These values have arrows above them, pointing down.
Usually, when values are both inputs and outputs they are associated
with a caleulate key labeled CALC. The calculate key must be
pressed before the value can be calculated by pressing the key
associated with it. Flight Management, AV1-2A, is an exception of
this. In this program the machine considers an input of zero to be a
calculate signal. All other values are stored.

In some cases, two values are input at once. Wind vectors are
examples of this. A wind vector of 230 degrees and 7 knots would
be input as 230.07 which is DDD KK notation. The DDD stands for
degrees, the KK stands for two decimal places of knots, Note that all
places to the right of the decimal point, shown by letters, must be
filled. In this case, the zero is inserted to hold the first decimal place
since the wind speed s less than 10 knots.

Degrees, minutes, and seconds notation is used frequently in this
pac. It is represented by DDD.MMSS, where DDD represents
degrees, MM represents minutes, and S8 represents seconds. HMMSS
is similar, but the H stands for hours,

SUPPLEMENTAL PROGRAMMING

As you have probably noticed, nine blank cards are supplied with
your aviation pac. At least two of these cards will be needed for the
“customized” programs. These are the Customized Weight and
Balance Program, AV1-05A, and the Cusromized Unit Conversions
Program, AVI1029A, Both of these programs sllow you to store
values on magnetic cards lor casy access at some later tme. After
you have become more familiar with the use of Aviation Pac I, you
may find other frequently used values that could be stored on a
magnetic card for quick access. For instance, if you usually reference
two particular VOR stations, you may want to write a program that
will automatically store the distance and the heading between them
in the appropriate registers for Position By Two VOR's, AVI-20A
and Navigation By Twe VORs, AVI1-21A. (Refer to the program
listings at the back of the pac to find register usage.) You will
probably be able to find other similar examples, and since pilots are
tinkerers at heart, you will probably be writing complicated pro-
grams of your own in a short amount of time.



Entering a Program 9
ENTERING A PROGRAM

From the card case supplied with this application pac, select a
program card.

Set W/PRGM-RUN switch to RUN,

Turn the calculator ON. You should see 0.00

Gently insert the card (printed side up) in the right, lower slot as
shown, When the card is part way in, the motor engages it and passes
it out the left side of the calculator. Sometimes the motor engages
but does not pull the card in. If this happens, push the card a little
farther into the machine, Do not impede or force the card; let it
move freely. (The display will flash if the card reads improperly. In
this case, press and reinsert the card.)

When the motor stops, remove the card from the left side of the
caleulator and insert it in the upper “window slot™ on the right side

of the caleulator.
The program is now stored in the calculator, It remains stored

until another program is entered or the calculator is turned of[.

10 AVI-01A
Aircraft Flight Plan with Wind

L AIRCRAFT FLIGHT PLAN WITKWIND AV 1-01A a
FUEL WIND C+HDG -+
ERk Vot UEn wE f

This program is used when making a flight plan which includes
winds. 1t solves the wind triangle, giving correct values for airplane
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 heading
to magnetic heading before using them in a caleulation, 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

w
HDG = C + sin™! —— si -
sin TASSID[D )

GS = TAS cos (HDG=C) - W cos (D=C)
v\fhew W is wind velocity, D is wind direction (magnetic), C is the
aircrafl course and TAS is the true airspeed.
Limits and Warnings

Wind must be less than 100 knots. Wind speed must not exceed true
airspeed.
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W‘| INSTRUCTIONS [ oaramTS | s [ mm
1| Ertar progeam __L__ ___J___
£} 'lni_ﬁun-n |

3 | Ingut fuel consumation

| FC fgalir)
| heninput e aipesd | TAS
4 | Inout wird® DODKE |
= ] =

then magnetic waristion

(+E, W] v

5 Input course and calculate

hesding [
[ | ham colcutute geouns seasd |
ol aoomae | (O L ]|
| epme [taratinns Co I s |
s | Co L) s
I TN B o | T
8 Formeutlogwithsome | {
fush, TAS, wird, and - _‘QI_____l
" megeeic wriation g0 10 ]

stap 5. Ta changs fusl E_:_]r
e e
%0 10 step 3 and input ew

value. To change wind go to

sten 4 and input new valu. |
To change trus s sped

wiriathon go to step 4 input

| wind then input magnetic

waristion. For new csege |

| tosep?

*DO0.KK means direction, decimal polnt, wind speed. 32508 mesns &
direction of 325 degrees and & speed of B knots.

**H_MMSS means hours, decimal point, minutes, seconds. 2.0365 is 2 hours
3 minutes and B5 seconds,

12 AVI-01A
Sample Problem

Leg 2 282°22 n.m.

Leg 3 245%60.5 nm. Leg1 245°91 num.

Leg 4 218°50 nm.
END

Winds for legs 1 and 2 — 230 degress @ 30 knots (true).
Winds for legs 3 and 4 — 300 degrees @ 20 knots (true).

Fuel consumption B gal/hr, TAS 105, magnetic variation
15 degrees E.

Solution

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

Course/Steer GS Dist Time/Total Fuel
249/240 ECICTY 1:09:18/1:00:18 9.2
282/267 a0 12 0:14:44/1:24:02 20
245252 89 605 0:40:50/2:04:53 54
218228 96 30 0:31:23/2:36:06 42



Keystrokes

GO EE: B 105 22050 B 15 (248

g c

2 3

o]

a
mo2@es@
s0.5 @

0]

AV1-01A 13
See Displayed

0.1444
1.2402
20
262

a9
0.4050
2.0453
5.4
228

96
0.3123
23616
42

14 AV1-02A
Flight Management

| o wnacown avioza &
B b oorbus sshe D i

This program calculates efther time flown, distance flown or ground
speed using the other two varables as inputs. Since the equations
are logous, fuel d, fuel lon or time flown can
also be caleulated if two of the values are known. The program is

very useful in caleulating ETA and fuel reserves from in-flight data.

TIME = DIST/GS
DIST = GS = TIME
GS = DIST/TIME
FUEL = FC x TIME
FC = FUEL/TIME
TIME = FUEL/FC

where
DIST is distance flown, G5 is ground speed, and FC is fuel
consumption

Limits and Warnings

Fuel consumption and fuel must be in compatible units; ie., gal/hr
and gal, or liters/hr and liters. GS and DIST must be in compatible
units; i.e., knots and nautical miles, or miles/hr and miles.

NPT T T outeuT
sTEP INSTRUCTIONS DATARTS KEYS | OUTRT
—aE
1 |Entér program
2 Initislize
a

iFur time-distance calculstions |

90 to siep B
4 |Input taa of the Tallowing

tima [H MMES)" time

I fusl eonpumed Fuel
tual consumption per hr. FC

5 |Compute the remaining value **

tirme (HMMSS)

ar fusl conpamed

1 ar fugl eonsumption
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6 | inpa rwa o 1he fatlowing | Ti
s MASS) R i Y
| e ost [a_] o
graured ypaed a5 [ ] 0.00

7 |Compute the remaining value **

time (H.MMSS)

o Jwomemone | IO
o inputsin stupd | I |
9 | To recall valuws in the srder |
they appear on card [ o0 e |

*H.MMSS means hours, decimal point, minutes, seconds,  2.0355 is 2 hours
3 minutes and 55 seconds.
**A zer0 must be in the disploy before step 6 or 7 can be performed.

Sample Problem

A 380 nautical mile flight will be made at an estimated ground speed
of 105 knots. The fuel consumption s 8 gal/hr. Find the estimated
time for the fight and luel consumed.

Solution
Time = 3 hrs, 37 min, 8 seconds
Fuel Consumed = 28.95 gal

Keystrokes Sea Displayad
A= fAsE D 3.3708

s@ 28.95

16 AV1-03A

PREDICTING FREEZING LEVELS AV 1034 3

The program computes the thecretical 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 + ——
ECIU(J( 36 )

R T-32
FLW = Alt + 1000( 27 )

where temperature (T) is in degrees fahrenheit,

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 commeon. 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.
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STER INSTRUCTIONS patanrs | KEVS DATA/UNITS
1 |Enter program [ .|
2 Initialize 1 -
3| Input stitude toat
vl corrRignading lmD.ﬂ:l-
[ e ¢
orF F

4 | Calculzte sither or both

diry Framring level
or wat freszing level
& Torecall input temperaturs |
8 [Gotmpdlornewcan |
Sample Probem

If the outside air temperature is =9 degrees centigrade at BOOO feet,
how high is the wet freezing level?

Solution

Altitude = 2000 feet

Keystrokes See Displayed
(G0 B8 o [cns] Wsooo @ 2000

18 AV1-D4A
General Aircraft Weight and Balance

L B AV 1044
B W aw omow ome PR

The program calculates the final values of gross weight and moment
or gross weight and center ofgla\ﬂty that are used to determing your
position in the weight-bal furnished with your aircraft,
The program will a:ucpl either wmghls 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.

W ouTRUT
srer | INSTRUCTIONS DAY Kevs | o SUTRUT

1 |Enter orogram

|Initislize

2
3 |Input weighe
4 Ingut ither the moment arm
of the momaent B
1] . Riepeat steps 3, 4 until all

wights snd momerits hane

b input.
Calculate the following

sum of weights

ar eannar of gravity

ar sum of moments

-

Ta delete the Last set of weight: |

arm or weight data

points

T
8 ITn delete arvy set of dats points |
| peossll. then partorm

staps 3 and 4, Inputing the
dlata which is 10 be deleted.
([E must b pravsid batons

each data palr to be deleted).




Sample Problem

AV1-04A 19

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

Ttem Weight Arm
Empty plane 1200
Filut 180 1125
Passenger ) 41
0il is
Fuel 120 25

Moment

15000

=500

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

Solution

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

Keystrokes

1200 [ 15000 [@ 180 [§11.25 [
s @s@-so @ @eo@zsg
on

oo

oo

See Displayed

1625
14.79
24,035

20 AV1-05A
C ized Weight and Bal

CUSTOMIZED WEIGHT ND BALAWCE AV 1-054 ¢
& rmont  meam mac TV ewce 5

The weight and balance of a two-or four-place light aireraft are easily
calculated using this program and a constant card. This program is
for aircrafl with a maximum of four load-carrying compartments,
An aireralt with a front and rear seat, one fuel tank, and one baggage
compartment is the limit of complexity allowed, For larger aircraft
use General Aircraft Weight and Balance, AV1-044A,

The constant card is programmed by you, for your aircraft. [t stores
values relevant to your aircraft in the HP-65 for use by the
Customized Weight and Balance program. Once the constant card is
created, the only values which must be keyed into the HP-65 are the
weights of the front seal passengers, the weights of the rear seat
pussengers, the weights of the baggage, and the gallons of fuel to be
carried.

DIRECTIONS FOR THE CONSTANTS CARD

To start, please All in the “value of item™ column in Table I. The
entries will be the constants for your airplane and will be stored in
the registers shown. First, compute empty weight and empty
moment for your airplane. This is the sum of the licensed empty
weight plus oil, unusable fuel, manuals, etc. and the sum of their
respective moments. It is NOT the “licensed empty weight and
balance” found on your offical weight and balance form. The entry
on Line I must include everything except the following: pilot and
front passenger, rear passengers, baggage, and fuel. Nermally, aircraft
manuals list moment arms. IT your asirplane manual does not list the
moment arms, they may be calculated from the aircraft loading
diagram. An example of this calculation is included in the example
problem,
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TABLE[
T T
B Value of N
Line Ttem Item Storage Register
1 Empty Weight (pounds) STO 1
2 | Empty moment {inch
| pounds) ) | | sTO 2
3 Length of front sear
ment arm (inches) . STO

4 |Length of rear seal moment

arm (inches)* STO 4
5 Length of baggage moment

arm (inches) 5TO 5
6 |Length of fuel moment

arm (inches) \ STO 6

*If your sircraft does not have a rear seat input a zero in line 4,

You are now ready to prepare your magnetic card.

I Turn on the HP-635

2. Place the W/PRGM—RUN switch in W/PRGM position.

3. Press [1] to clear existing programs. (00 00
should appear in the display ).

4. Press B i associate your constants program with
the [0 key.

5. Key in the sequence of numbers from the “value of
item™ column of Table 1 separated by the appropriate
store command from the “storage register™ column. {For
example, if the first two lines were 1657,[876] [1] and
18113 [570] [2] you would key in [1][6] (8] [7] [5T0] (1]
[1)(8)[3] (7] (8] [5To] [2] ete. The last two keys would be
sto|[6].)

6. Keyin to indicate the end of your program.

7. Take one of the blank magnetic cards in your card case
and enter it into the lower slot. You have just recorded
your constants for later use. The display should read
00 00 but the program is still in the HP-65.

22 AV1-05A
& Switch to RUN position.

9. Press| . Your constants are now stored in registers 1
through 6. Verify this by recalling and checking the
numbers.

10, Try a sample loading of your aireraft using the constant
card you have just made and the pre-recorded customized
weight and balance card. Follow the User Instruction
Form.

11, Uniil you clip the comer on the card you cen change
constants, When you are satisfied that everything is
correct, clip the comer of the card.

12, Write the aircraft number on the card so that the card
can be readily identified.

Sample Problem

Most aircraft manuals will include a table of moment arms and it will
nol he necessary to caleulate them, However, this example shows
how to caleulate the moment arms from the loading diagram.

EMPTY WEIGHT = 1603 POUNDS
EMPTY MOMENT = 56105 INCH POUNDS

LOAD (POUNDS )
8 8 § 3§

8

o S A I e S ——
01 23456768 9101121314
MOMENT/1000 (INCH POUNDS)

Assume a weight of 100 pounds. Find the intersections of the 100
pound line and the front seat, rear seat, fuel, and baggage lines, Look
up the corresponding moments. In this case:

Front = 3000 inch pounds
Fuel = 3800 inch pounds
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Rear = 4900 inch pounds
Baggage = 6900 inch pounds

Divide these values by 100 pounds and you have a complete Table |
for the sample aircrafi.

. Value of
Line Item Ttem Storage Register
1 |Empty weight (pounds) 1603 STO 1
2 |Empty moment (inch
pounds) 56105 sTO 2
3 |Length of front seat arm b
{inches) El] 5TO 3
4 | Length of rear seat arm
finches) 449 S5TO 4
5 | Length of baggage moment |
;arm (inches) i 69) SOS5 |
6 | Length of fuel moment arm
{inches) 38 STO &

Tum on the HP-65, switch 1o W/PRGM mode and put the tabulated
values into the HP-635' memory using the following keystroke
sequence:

(5] oo | [N I 1603 570 (1] 56105 57 (2] 30 (570} 3]
49 [570) (4] 69 [579) (5] 3 (5701 8]

MNow enter o blank card into the HP—65. The constants have been
recorded for use in the following loading selution. Do not clip the
comer of the card, It can be wsed over for a real case if the corner is
not elipped. Switch back to RUN mode.

24 AV1-05A

INPUT
STER INSTRUCTIONS | ome
| DATANUNITS | il

1 Enterconstant card 1. i | 1

2 Store constants

B 1
3 Enter Cusfomised Weight smo

[e—  poun

[E— pounds. |

Fuel in gablors. | gallees )
[—

G For new eaa go 1o sap 1

*The last input can be delated by pressing [QIE} To delts any input, key in
welght lor gallons of fuell as & negative value and go 1o step 5,

Part 1. The pilot of the sample aircraft weights 170 pounds, the
front seat passenger 120 pounds, the rear seat passenger 200 pounds,
the baggage 27 pounds, and thirty gallons of fuel are to be carried.
What are the values of the weight, moment and center of gravity of
the sample aircraft?

Weight = 2300.00 pounds

Moment = 83308.00 inch pounds

.. = 36.22 inches
Part 2. Assume the aircraft limits are:

Weight = 2400 pounds

Moment = 82,000 inch pounds

c.g. = 37 inches
The moment calculated is too large, This means that weight must be
shifted forward. To determine how much must be moved take the
difference in moments and divide by the difference in arms. In this

69 - 30

Since only 27 pounds of baggage are being carried, moving the
baggage will not quite be enough. Additional shifts must also be
done, Make sure by shifting the baggage using the program.

Weight = 2300.00 pounds

Moment = 8225500 inch pounds

g = 3576 inches

= 33.54 pounds



Keystrokes

Enter sample card in RUN made

o

Enter Customized Weight and Balance

R 2o@:ooBr7Bxo B8
a

a

83308 82000(=) 60 [ENTERY) 30 [=][F]
ros@cs @ E

a

AV1-05A 25
See Displayed

38

2300
83308
36.22
3354
2300.00
B82265.00
36.76

26 AV1-06A
Turn Performance

TURK FERFORMANCE AV 1-08A i

+G >0
TAS STALL BANK L STALL  =TIME

This program calculates the G-force, turn diameter, time required to
complete a 3607 tum, and stall speed for an airplane a5 a function of
an aircrafit’s bank angle, airsspeed and normal stall speed.

1

;;m{ha;I(T
Diameter = — TAS®
34208 tan (bank)
_ 0.0D55 TAS
time =

‘tan (bank)
stall = (normal stall)+/G
Limits and Warnings

All values assume coordinated tums and no vertical aceelerations.
Gusty conditions will alter the calculated results significantly.

STER INSTRUCTIONS Dlll.l:m;lls [ ke ATANMTS
1| Enter progrsm 1
2 [Are[F= ]
E |
[ i [T
I neml stall w,eq_ [ knots : [
o otvak | derees e
4 lcwcwmescomsnon . Lo L] 6
BTN o
| Catculate narn disenetee T II":]I |
T henimectum | T @E mes |
e T ==
| change spmraprite ioguts | [ [ B

*The display M55 means minutes, decimal point, seconds, 2 minutas saven
seconds is displayed 2,07,
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Sample Problem

Caleulate 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
Bank G stall Diameter fime
an® 15 64.47 Knots 0.67 num. 1 min 5 sec
45" 1.41 71.35 Knots 039 nm.  38sec

Keystrokes : See Displayed

(A | Avs RRET » [l 6 kI C o] 1.15

64.47

0,67

o 105

sER 1.41

71.35

E 0.39

H 0.38

28 AV1-07A
Rate of Climb and Descent

RATE OF CLIME AHDDESCENT AV 1-0TA §
B s aar 3 + caLe

DIST ROC

The inputs of this program are true airspeed (TAS), elevation change
(& 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.

ROC = TAS(AALT)

60VDIST? + (A4 ALT)
= TASAALT
60 ROC

DIST =vD? - (A ALT)?

Limits and Warnings

Constant airspeed must be maintained throughout change of
altitude. No correction is made for decreased aircraft performance at
increased altitude. Inputs for ROC and TAS should be conservative,
average values.

-".T:f;slumﬂ- A T
AALT (1) B J | eaT

ered altituce change

sedvitner distance | DISTma [ € )] oisT
| or rwol<imbidescent© AOC Ih.'mln?lli":- Roc |
& |Colcu e divnce. | = !
[ | o ewotetimbismoent | TF I 5] Ao tmn
5 leowswmiwowwar [ ] |
| satues for recomputarionin -

step 4 ; L




AV1-07A 29
Sample Problems
1. 15 n.m. west of Las Vegas (EL 2600 f1) lies a mountain pass
having an elevation of 6600 ft. Assuming a climbout TAS of
80 knots, what is the minimum ROC that you must maintuin
il you wish to ¢lear the pass by 1000 fi?

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?

Solutions

1. 443,79 ft/min
2, 247nm.

Keystrokes See Displayed
1 8 @ @BsB@R 443.78

2. B8 o@sco@oBAR 12,47

[chs] 15 [+] 253

30 AV1-08A
Head Winds and Cross Winds

HEAD WINDS AND CACSS WINDS AV 1-08A S]

* +HEAD =+ FT CRS
g v s

This program calculates both the head wind and cross wind com-
ponents from the aireraft 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 sircraft heading

V = the magnetic variation

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.
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sTER | INSTRUCTIONS oaTamrs | "ETS [ o rs
! — ||_|_ l_J. —
2 |m Grdles] oo |
[ s e | ]

| tastemd:ifnotnput l:“:
i Vieeal IIL'_J v

' jmeheaging | HDG tsal |L 8 JL__1| HOG
]I JE——— | ook |_T|_|__:| boo.KE |
5 | Cakulsts sither ur.;;n.mmme [ :“:I. R
| T totiawing: hasdwind i __I_ml:lg kot
[ ight crosswina : CEIL 3| e
IRl B |
_-__Luumlnd ar In_ftumm o o :ul:l T
& |Tochangosmyinputgete  E—— B
[ w Sart chngroniy ms | ) :lﬁ
T viatiss attecres, | | ——

*DDD.KK means direction, decimal point, wind speed. 32508 means 8
direction of 325 degrees and & spéed of B Knots.

Sample Problems

1. At takeoff on runway 28 the winds are reported as 2407 a1 25
knots. What are the head wind and cross wind components?

2. Al altitude the wind is reported as 160° and 40 knots. Your
magnetic heading is 2707, What are the head wind and cross
wind components if the magnetic variation is 157 east?

Solutions

1. 19.15 knots (head wind); = 16.07 knots (left cross wind)

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

Keystrokes See Displayed
1 280 @24025s @ @ 19.15

a -16.07
2. 270 Bsoq0 BEs A B -22.94

a -32.77

32 AV1-09A
Flight Planning and Flight Verification

- T T aviosa 2
g ToAT8 sos oS DIST  wETA D

This program can be used for Might planning and updating the Might
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.

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

where
ETA = estimated time of arrival

GS = ground speed
TO = take off time {or time over last checkpoint)
ATA = time over current checkpoint

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,

Flight planning and flight verification are identical except that: (1)
flight planning vsually assumes that the take-off time is 0.00, and
(2) flight planning accepts the calculated ETA as the ATA at the
checkpoint.
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Sample Problem

T meOT T GuveuT
STEP INSTRUCTIONS | DATAUNITS | | paTA/UMTS Part 1 - Flight Plan A flight consists of the following 3 legs:
1 | Enter progren | Ground speed Distance
: Legl B0K 20 n.m.
nal | Leg2 105K 53 num.
|| forflightplanning i Leg 3 105K 41 n.m.
4| bt sround speed [ Make a flight plan showing the individual leg times, 1
5 | bnput teg lergth and read ] times, and distances at the end of each leg.
Total Total Leg
6 | Calcudstn ETA HMMES Solution Distance Time
7| inpt ATA anc read eg _HMMss B }_fﬁ ! %g ;gﬁ?
(For flight plenning do nat Lei i 114 j 23: 26
! S Part 2 - Flight Verfication
| R Assume that the asctual flight was flown with a take off time of
! | Hmwss | 10:17:00. Assume that the actual times of arrival at the checkpoints
9 |To cacuisns GS o the last leg | |68 tknats) were 10:31:10, 11:01:10 and 11:23:50. Find the ETA’s at each
10 | Ta ute calculated GS for the R checkpoint using 80 knots as the ground speed for the first leg. After
| | rextugprssBanden m finding the acutal ground speed for the first leg, assume that the
! —t difference between actual and estimated speeds is the wind velocity,
| wowwd 00 B Add the winds to the 105 knots assumed GS for leg 2. Use the GS
| 11 |1¥ yau wish to change the GE for | calculated for leg 2 as the assumed GS for leg 3.
the next leg o to step 4, Compute ETA's for each checkpoint, actual leg times, cumulative
12 | T use the same ground spesd | time and actual ground speed for the flight.
i - T . Actual Cumulative Caleulated
| | fortenetiasyoused | [ Solution ETA leg time time ground speed
the last leg, 5 |
AL Legl  10:32:00  14:10 14:10 85
"HMMSS means hours, decimal point, minutes, seconds, 2.0388 is 2 hours 3 Leg 2 10:00:04 30:00 44:10 106
minutes and 86 saconds. Leg3 112422 22:40 1:06:50 109
Keystrokes See Displayed
. EEo@s@E20B3 20
a 0.1500
n 0.1500
s @s: @ 73
g 0.4517
n 0.3017
105 @ 41 114
a 1.0843
4] 0.2326




R0 7@ 8
103110 @

m

a

no@s3 @

a

110108

c L
a
11.2350
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10.32
0.1410
0.1410
85
73
11,0004
0.3000
0.4410
106
114
11.2422
0.2240
1.0650
109

36 AVI-10A
Determing In-Flight Winds

DETERMINIRG IK-FLIGHT WINDS AV 1104 2
S Tv MCTAS bty T STEER i
. ? +DOCKRE

This program computes the winds at altitude from TAS, course of
aircraft, ground speed and heading. Ground speed is automatically
culeulated 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 bureaw. The program allows continuous
updating of winds.

This program solves the wind triangle shown below,

=i
E)
+

A+W)=G
OR Fe6i

W, A and G are all vector quantities representing wind direction and
speed; TAS and heading; and ground speed and course respectively.

Since both A and G 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
Limits and Warnings
Winds must be less than 1000 mph.

Airspeeds less than 100 knots must be input with leading zeros—see
step 4 on user instruction form.
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3 |To abisin true winds rasher

| han megnetic winds i

] v
o Input al o the felaming: T
| _m-c_mmmdms B TAS
| o time nflu(il\uh_p;'mjlhmﬂﬂss‘ eIl ) wumss |
B e E s s R
- T e
| | andtime an Zad checkpoint [ 1| Hmmss
0 'l_'m'w'-":*;ﬂ_""}m:_é#- [ =l
| 1
T/ oookxe |

meses |
To change time cuer first check. | 1]
— T
point go to step 2, | |
"DDD.KK means direction, decimal point, wind speed. 32508 means a
direction of 325 degraes and a speed of & knots.
**H.MMSS means hours, decimal point, minutes, seconds, 2.0355 is 2 haurs
3 minutes and 55 seconds.
Sample Problem
After passing over a checkpoint at 3:05:20 a pilet flying a magnetic
course oIDISU" finds that he must apply 15° right correction: i.e.,
steer 1657 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?

Saolution
273" at 32 knots.
Keystrokes See Displayed

0 87501501106 3.0520 [ 70
34020 @ 185 273.032

38 AV1I-11A
Standard Atmosphere

STANDARTD ATMOSPHERE (0-36080) AV 1111 ;
[EBALT  #T0T) waimg ePFy +AE

L TR mmmene AV1aIAZ 3
B OPALT  STCC)  warm, =P <P, =

This two card program can be used to estimate atmespheric
conditions [rom 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 2992 and
07375 or 22.07 inches of mercury. Some standard sea level condi-
tion commonly used by pilots are

Pressure— Py = 2992 in Hg = 14.696 psi
Speed of Sound—+ay = 661,51 knots = 1116.4 fijsec
Density— pg = 0.002378 Ib sec?/ft*

From 0 to 36089 feet the following relations hold
T(°C)=15 1.981 x 107> h

afag =V T(Tp ; Ty =288.15K

52563

| Ty= 1981 x 1077 h

PPy = —
o

y _P Ta
2o P_‘,T

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

T=-3565°C

afag = 0.8671
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_(h-!ﬁum)
PfPy =0.2234 ¢ \308049
foo = P 28815
I T

where

T is temperature in degrees centigrade
a is speed of sound

P s pressure

o is density

h is pressure altitude

Limits and Warnings

Card 1 is valid from 0 to 36089 feet, card two is valid from 36089
feet to 82,000 feet. There is disagreement among reference sources
above 36,000 feet and below 2000 feet.

Reference:

Chemical Rubber Company Handbook, of Chemistry and Physics,
47th edition, 1966—1967, page F—120

STEP WSTRUCTIONS
1| Enter peageam fcard 1 for
[ [ remrcatnmton |
~Tromommsemazin
| pressue altituces of 36088
[E T [
2 [
3 rnDu_lnrlwnealmnd:'_ o
4_| Compute any or s o the

following: temperature

wpaed of sound ratio

; - L
|| densinyrario CEI T et

— —

& | For new case in same altitude

L rngegotosep 3 T |

*Flashing zaros indicate use of wrong card,

40 AVI-T1A

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 TO000 feet assuming s standard
atmosphere?

Solutions
1. T=3849°C
afag = 0.90 which yields 596.97 knots for the speed of sound.

2. plpy =006 which yields a density of 1.38 x 107 b sec? (ft"

Keystrokes See Displayed
1. fcard 10
G B 27000 -38.49
a 090
66151 %) 596.97
2. leard 2)
0.06
002377 [%] 1.38 x 1074
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Mach Number and True Airspeed

MACH RUMBER iND TRUE ARSPOED AV 1124 =
E PALT cag c e} H
PRy - T +TAS

This program converts calibrated airspeed (CAS) to mach number
and true airspeed (TAS). Pressure altitude (PALT) must be known
to caleulate mach number (M), Aircraft recovery coefficient (Cr)
and indicated air temperature (IT) must also be known to caleulate
true airspeed. The recovery coefficient varies from 0.6 to 1.0 but is
around 0.8 for most aircrafi,

52863
o .

o TS18.67
P CAS H s 0,186
aog|(Pe cas T N
Mizs p[E+°'2(m1.s) } 1}+1) ]
TAS = 39M ‘/(IT+2?3) oof—1 i\
(1402 M?)

Limits and Warnings

Accuracy degenerates for mach numbers in excess of one.
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sTER INSTRUCTIONS. umsll KEYS DATARRTS
1| Enter progrem® I_ |_ _|__|
2 |ipprese sttt | PALT LA #iFy
3 llil;l.ulnduirweﬁln ) | | ]

konots and calculate mach i— 1
| ramier . ) cas _'__s_ _4| n |
4 ||mm-m_.&eo_nfg:i=m ) 1!

1
n knots | e o J| Tas |
& |Far same srcraft o1 _| |
s i i
tep 4. For diterent PALT 0 | — 1
_:)un.ll_lm;i_p;wn;._For | :":] _ -
[ lMﬂIIr;;ﬁ“ ;l.o asp2. | o —

*For pressure altitudes above 36089 feet, calculate P/P, using Standard

Atmoshers, AV1-11A2 [Card 2) and skip step 2 of thesa instructicns,

Sample Problems

1. For a pressure altitude of 25,500 feet, a calibrated airspeed of
350 knots, a recovery factor of 0.8, and an indicated air
temperature of 5 degrees Celsius, what is the flight mach
number and the true airspeed?

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

Solutions
1. M=0%54
TAS = 515,76 knots
2. M=LI10
TAS = 65742 knols
Keystrokes See Displayed
1. 25500 [ 0@ 0.84
@3 515.76
2. Enter Standard Atmosphere (Card 2}
40000 B 012

Enter Mach Number and True Airspeed
350 @ 1.10
s@s 657.42

44 AVI-13A
True Air Temperature and Density Altitude

L MRETRRE AVIIBA g
E'w e m o S

This program for the pressibility effects of high speed
flight. Given the mach number (M) (which can be calculated using
Mach Number and True Airspeed, AV1-12A) and the aircraft
recovery coefficient (Cq = 0.8 for most aircraft), indicated air tem-
perature (IT) is converted to true air temperature (T), True air tem-
perature 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 caleulate density altitude {DALT).

0.205 M* +1

o #238
DALT = 145366 |1
Pa

288.15
T(K)

T(K)=Cp (& - n) +IT(K)

where

5256
L= [ -6576 x 10 paLT]
Po

Limits and Warnings
The program is limited to altitudes under 36089 feet.
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sTER INSTRUCTIONS mﬁns KEvS mm
1| Erites program 1
7 |nitiie 60
3 (1 you know the e sic 1 |
tamperature 9o 1o step 7 I —
4| Input the fallowing: g
mach number " Ca ] "
recovery ooefficient (it o L____I
| differant from 0.8) | oer BN s |
L1
|_
o |[c Ctea |
[
ot T = e TN
8 | Input pressurs altirude and 11
calculate dersity altitude PALT € ]| DALT i8]
9 |Forrewcasemomnmd | ]
Sample Problems
L M=087
Cp =080
IT=8°C
PALT = 10,000 ft

2. Foralow speed aircraft

T=12°C

PALT = 9,000 ft
Solutions
L. =-2221°C

DALT = T852.96 ft

2. DALT=10,703.11 f

Keystrokes See Displayed
. ENEEEsA:zA -22.21
10000 @ 7852.96

2. 12000 @ 10703.11

46 AV1-14R
Lowest Usable Flight Level

LOWEST USABLE FLIGHT LEVEL AV 1144 5
y RCL
E s ML sum

This program computes the lowest 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 2992 and aireraft are assigned flight levels, In
order to aveid 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 (Hz).

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

where

ASET = altimeter setting
INT = integer function

ster | INSTRUCTIONS oAtTS
1 !EI’“‘E[ program
2| Inislize
3 Input altimeter setting in Hg

A Caleulats rweat uabile flight

lovel

5 For g0 tasiep 3

& | Torecal altimeser setting
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Sample Problem

For the following altimeter settings, find the lowest usable flight
level.

ASET ANSWER

29.92 18,000

29.55 18,500

28.45 19,500
Keystrokes See Displayed
EB»2008 18000
255 18500
w0 @3 19500

48 AV1-15A
Great Circle Plotting

GAEAT CRCLE PLOTTING AV 1154 8
ﬁ LaT NG _.ULE‘II

Given the latitude and longitude of two points on the globe and an
intermediate longitude, this program calculates the latitude cor
responding to the intersection of the great circle route and the
intermediate longitude.

LNG, (INTERMEDIATE LONGITUDE)
LAT) {INTERMEDIATE LATITUDE)

— T\

LATs . LAT,, (LATITUDE
{SOURCE LATITUDE) | DESTINATION)
LNGg | LNG, (LONGITUDE
(SOURCE LONGITUDE) DESTINATION)
GREAT CIRCLE ROUTE

—ant |- (A-B)
LAT: = tan |: S(LNGp, - LNGg) }
A= (an(LATyp ) cos(LNGg)—tan( LAT ) cos{ LNGp ) sin{ LNGy)
B = (tan{LATp) sin(LNGs )~tan{LATs) sin(LNGp )} cos(LNGy)
Limits and Warnings

No leg may pass exactly half way arcund the earth, and lines of
longitude may not be plotted.
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TR | INSTRUCTIONS oAt ATS
1| Enter program
(2 | tnt sourceltitue” 000 s [
| | antwoepmss | ooomwss __I":l oo
3| Input destinacion laciude | DOGIAMES n_:|
- and longitude | DDD.MME. —|
4| Inputn intermedite angitude |
and.ﬁlculalr the W"!I.WP‘“I" I
| latitude [ DOD.MMSS |
| For now intarmadiate | |
| Jrose s, rrneweamaoro
| oz o |

*Southern latitudes and esstern longitudes are expressed as negative values,
** D00 MMSS means degrees, decimal point, minutes and seconds. 320.0713
is 320 degrees, 7 minutes and 13 seconds,

Sample Problem

On a flight from St. Helena to Bermuda, what is the latitude at
35 17" west longitude?

LAT LNG
St. Helena 157 55'8 5 a4 W
Bermuda 319N 64" 51'W
Solution
LAT,=11°IT'N
Keystrokes See Displayed

15.55 [chs) [[15.44 [[132.19 [Y 6451 [ 36.17 @ 11.17

50 AV1-16A
Rhumbline Navigation

FHLMDLINE RAVIGATION AV 1164 E
B et e eDisT HOG

This program accepts the coordinates of two points on the globe and
calculates the rhumbline heading (HDG) and distance (DIST)
between them. The program inputs are latitude and longitude of the
source (LATg,LNGg) and latitude and longitude of the destination
(LATp, LNGp) in degrees, minutes, and seconds. The program
outputs are heading in degrees and distance in nautical miles.

Since the rhumbline is the constant heading path between points on
the globe, it forms the basis of short distance navigation. In low and
mid latitudes the rhumbline is sufficient for virtually all course and
distance calculations which private pilots encounter. However, as
distance 1 or at high latitudes, the rhumbline ceases to be an
efficient flight path since it is not the shortest distance between
points.

The shortest distance between points is the great circle, However, in
order to fly great circles, an infinite number of heading changes are
necessary, Since it is impractical to calculate an infinite number of
headings at an infinite number of points, several thumblines may be
used to approximate a great circle. The more rhumblines that are
used the closer to the great circle distance the sum of the rhumbline
distances will be, Grear Circle Plotting, AVI-15A, may be used to
calculate intermediate heading change points which can be linked by
rhumblines.

HDG = tan™" [

7 (LNGg - LNGp)
180(In tan(45 + % LATg)-In tan(45 + % LATg))

DIST = 60 (LATp - LATg)/cos (HDG)
or, if cos (HDG) =0
DIST = 60 (LNGp - LNGg) cos (LAT)



Limits and Warnings

AV1-16A 51

No course should pass through either the south or north pole. Errors
in distance calculations may be encountered as the cos (HDG)

approaches zero.

Accuracy deteriorates for legs shorter than two or three miles.

STEP WNSTRUCTIONS DATAUNITS | | pararorars
1| Enter program | 1
2 | Input source latitude® [ooommss™ [ JL__]| s |
and sourca longitude [ “ooommss (8 Il 1| sewen |
3 i oommss LA L 1| desress
| DooMMss [ degess
4| Cateutate distance i e JL__J| ostinm |

andlor heading

[ —

Yoy o 1o step 3

& | I et leg starts at and of kst

| step2,

B | For an antieely rew ci ge 1o
= [oma k -

*Southern latitudes and eastern longitudes are expressed as negative values.
**DDD.MMSS means degrees, decimal point, minutes and seconds, 320,.0713
i 320 degrees, T minutes and 13 seconds.

52 AV1-16A
Sample Problem

Find the leg lengths and headings for a flight from St. Helena 1o
Bermuda using the intermediate point calculated in Grear Circle
Florting, AV1-154, as an intermediate point of heading change.

LAT

St. Helena 15" 55's

Intermediate Point 117N

Bermuda ITIYN
Solution

DIST

LEG 1 2396.39 nom.

LEG 2 2065.29 m.
Keystrokes

1655 ons) @54 @7 BB A

RueB@sas1@0@
a

LNG

57 a4'w
sTw
64° 51" W

HDG

312.92 Degrees
307.67 Degrees

See Displayed
2396.39
312.92
206529
307.67



AV1-16A 53

54 AVI-17A
Great Circle Navigation

GREAT CIRCLE WAVIGATION AV 1-1TA ﬁ
E taT NG sDisT =hDG

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

N
DISTANCE
HDG
DESTINATION SOURCE
LAT, LATs
LNGo NG,

The great circle distance in nautical miles between two points is
given by
DIST = 60 cos™" [sin LATs sin LATp, + cos LATg
cos LATp cns(LNCD—LNCS)J

Where
LATg and LATyy are the source and destination latitudes and
LNGg and LNGyy are the source and destination longitudes.

Correspondingly, the initial heading from the source to destination is

sin LATy, - sin LATg cos (DIST/60)
HDG = cos™
<in (DIST/60) cos LAT

NOTE: If sin (LNGg - LNGp) < 0 then HDG = 360 - HDG
Limits and Warnings

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

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

This program may give flashing zeros when trying to compute
headings along lines of longitude.
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| ouTPuT
DATA/LNITS

and destination to ¥ | NG o) |
5 | Caloulate leg distance e OIST fn.m
|| | (S — T

B |19 et leg sterts at last leg
| and point 30 10 stap 4.
|7 | Tooesmen for s eni

ling o to srep 3

*Positive numbers indicate north latitudes and west longitudes. Negative
numbsers indicate south latitudes and sast longitudes.

**DODMMSS means degrees, decimal point, minutes and seconds, 320,0713
is 320 degrees, 7 minutes and 13 seconds.

Sample Problem
Find the great circle distance from St. Helena to Bermuda.
LAT LNG
5t. Helena 15° 55§ 544" w
Bermuda 32719 N 647 51" W

Solution

445819 num. (note that this is only slightly shorter than the sum of
the Rhumblines in Rhumbline Navigati -16A).

Keystrokes See Displayed
0 1555 Chs| @ 544 @ 20 @
64.51 u 4458.19

31112

56 AV1-18A
Position Given Heading, Speed, and Time

e SESNSTET AVIBA g
B OLE  roc semED TR e

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

LAT,, = (Tlme x Spee{:ﬂ; cos HDG)‘ LATs

180
LNGp, = LNGs - 1= [{an HDG) x (In tan(45 + % LATp)
—In tan (45 + % LATS))]

1f HDG = 90" or 270° then_

DIST

INGp = ———
™" 60 cos LAT

+LNGg

HD{G = Heading
Speed = Speed in knots
Time = Time in hours

DIST = Speed x Tune

Limits and Warnings
The path of flight may not cross a pole.



AVI-18A 5T

WPUT GuTPUT
STER INSTRUCTIONS | DATA/UNITS [ wevs DATA/UNITS
T

1 |Enter program

2 input latituce of starting point | 0 MMSS Iz[:” LAT:

hens lorsitude of ssarting |  ——

paint* I MMSS IIIII:I LNGs. N
N T e
e headling woGient ([ B[] DG
R e

speed

4 |input time ot spesd snd head ::' N
[ coteutow il lorgiode | Hmss™ [0 J ]| uGg
Bl sl latitule [Both in degross |

o4, peconds] Co i ATy |

R ey s

naw hawding or speed g3 to | g 1|
| itep 3, for new starting | | I — |
| pasiticn ga o step 2. [ ]

*Southern latitudes and eastern longitedes are expressed 83 negative values.
**H. MMSS means hours, decimal paint, minuies, seconds. 2.0355 Is 2 hours 3
minutes and 55 seconds.

Sample Problem
Starting at 307 N, 140° W, flying at 500 knots with a heading of 237
degrees what is the position after two hours?

Solution
207 55" N, 1557 30'W

Keystrokes See Displayed
LT « REUY - Pl e EOG] c A o 155.30
20,55

58 AV1-19A
Line of Sight Distance

. LIME OF SIGHT TISTAMCE AV 1194 E
. + *
B TR awmR b b cac o«

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

i~ A

I
Ry =R+ ALT
R, =R+ TER
R, =R+ XTMR
where

R = earth’s radius = 3440 n.m.
ALT = aircraft altitude

TER = terrain altitude

XMTR = transmitter altitude

Since Ry is perpendicular to the line-of-sight

DIST= VR, - Rg? + VR - R?

and

AT Vo 0 VR RT)
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Limits and Warnings
Terrain input must not exceed either transmitter height or aircraft

altitude. Any attempts to do so will result in a flashing display. This
program does not account for refraction or radio waves.

The terrain input yields a worst case answer. 1f the terrain is close to
gither the station or the aircraft, the program will calculate a shorter
distance or higher altitude than is actually necessary.

sTER | INSTRUCTIONS: [

1| Enter progrem

2 | initialize

3 ! Irput the following

et of tervaln betwoen | C

siecraft and transmitter TER e ([ A | ] TER
L | TERT -

o trunsmitter height | At [ @ 1 wwre

and sisher sirplane sitivods | ALT theatt | C (]| Rg? e’y |
| or ling of sight distance oisT inmy ([0 L | ST (hect! |

4 | Calculate either :IE
| aireraft mlm;e- = o Efj‘l._)\[l Ir»ell_
or e of sght distancs | T os
| 5| Tochmm imungo o mep 3 [ [ | |
a0 changa desired values. For | —‘—L— | ]
& rew Casa ga 1o step 2, |
Sample Problem

An omnidirectional antenna is 2000 feet high. The surrounding
terrain is 1000 feet high. How high must you be to receive the trans-
mission from a distance of 100 n.m?

Solution

ALT = 4887.18 feet

Keystrokes See Displayed
EEcccBooBoBd@A 48B7.18

60 AV1-20A

Position by Two VORs
. POSITAON BY TWO VORS AV 1-20A “
By Ay  DISTiz HDGyy +DIST

This program finds the distance from one of two VOR's to an
aircraft.

DIST =

DIST, 5 sin(Ry - HDG, 5}
sn(Ry -Ry) |

where

R, = Radial from VOR,

R; = Radial from VOR;

HDG, ; = Heading between VORs
DIST, ; = Distance between VORs
DIST = Distance from VOR, to airerafl

Limits and Warnings
The VORs must not be in a straight line through the aircraft.

Plane trigonometry is used so large distances or high latitudes will
introduce error.
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T p— WRUT BUTPLT
sree N 1OKS DATA/UNITS | KEYS DATA/UNITS

1| Enter progeam

2| Initialize
k] input all of the following:

Fravent position rad

from VOR,

Present positian radial

from VO Ry

4
5 | Far naw case 9o to step 3and

change aropristy inguts.

Sample Problem

R, = 170 degrees
Ry = 240 degrees
DIST;z =27 num.
HDGyy = 125 degrees

What is the distance from VOR, 7
Solution

DIST = 26 nm.

See Displayed

n@do@27 @288 26

62 AVI-21A

Navigation by Two VORs
L NAGATION Y TWO YOS AV 1214 5
B mems emng owesn  fRRe IS 2

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

A
") CURRENT POSITION

D - DISTy; sin(R; - HDG, ;)
' sin{R, - Ry)

DIST = D, + DISTyp

where

DIST, ; = Distance between YVORs

HDG, ; = Heading between VORs

R, = Radial from VOR,

R; = Radial from VOR,

Dy = Distance from VOR, to aireraft

fl', = Aircraft position vector with respect to VOR,

DIST,p = Destination position vector with respect to VOR,
DIST = Required flight vector to destination

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

Plane trigonometry is used so large distances or high latitudes will
introduce error.
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STEF | INSTRUCTIONS

INPUT OUTPUT
DATA/UNITS DATA/UNITS

1| Enter program

2 | Intialize

3| Input all of the following:

Presant position radis)

from VOR, Ay (deg)

th pasizion radial

from VOR, Ry (degl

R
Distance between VO Ry DIST, 3 | st -
Meading of VOR, fram VOR,| HDG, [3eg) - ] HDG;—
Heading from NOR, 10 .[
dastiration | WDG o s - [ 1| oG
then distanes fram VOR, 1o i )
B destination I oste [0 1 sty
4 | Calculate magnatic heading |I[_|: oG |
5 | Geteutatedistance todestition N IIH:I msr |
| Far rew e g0 w0 stop 20|  —— 1
I y—— [ ]
Sample Problem
Ry =170 degrees
R: = 250 degrees
DISTy; =13 nam.
HDG,; = 145 degrees
HDG p =255 degrees
DISTp =20 n.m.
Find the heading and distance to the destination.
Solution
HDG = 289
DIST =23 n.m.
Keystrokes See Displayed
1702500 13[4 @255 B
289
23

64 AVi-22A
Position by One VOR

FOSTION BY DHE ¥OR AV 1228 =
Wy R e §

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

VOR

Rty
The distance from the VOR station to the airplane is given by
g = (GS x A sinC - Ry)
sin(R, - Ra)
where GS = ground speed of aircraft
A= time between readings = t, — 1,
= magnetic course of aireraft
irst VOR radial to aireraft
second VOR radial to aircraft
ty = time of the first VOR radial intercept.
ty = time of the second VOR radial intercept.
Ground speed and cowrse are found from the polar representation:

(1)

2‘3 L U=TAS L HDG -W £ D=V 2}
where V = magnetic variation

TAS = true airspeed

HDG = aircraft heading

W = wind velocity

D = wind direction (true)

L should be read as “at angle”,
Although the ground speed vector is the true airspeed vector plus
the wind vector, equation (2) is correct because the wind direction
D indicates the direction the wind is coming from, not the direction
it is blowing toward.



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

second.
STEP INSTRUCTIONS oatars | e | oA
1 | Enter program ;ﬁl__“ ]
2 | Initislizs (R l[ms] oo
3| Grtianal: Ingea wind veer DK a L] oooxx
then magnaie variatian  I—
E W W Idegh IE_E W
P Er—— ]
|| momnesrg | wos s [CaC | we |
thent 1rue airspesd Tasiomt B IC 1|  Tas
ssctian tiros of frst s [
adtial ‘__. M) CeJT 1] t
| Haading of first VOR radial Ry ddegl | Eil A,
5 |petimemotion tmeot |
Cweond VOR ity (M Tu |
| and neading Mm . : . o
o T o ,IZI_:I -
P e — ; = —
i
scond VOR | E DIST Irm)
7 For a second fix using the sams
station ga to stp 5. For s | :-":
e  —

*H.MMSS means hours, decimal point, minutes, seconds. 20355 is 2 hours

3 minutas and 55 seconds,

66 AV1-22A
Sample Problem

An airplane is flying at a heading of 357, Tts true airspeed is 150
knots. The reported winds are 240° at 19 knots, Magnetic variation
is 157 west. At 3:22:10 the OMNI indicates a heading of 330° to the
station, At 3:34:30 the VOR reads 240° to the station, What is the
distance to the station at the time of the second reading?

Solution

31.72 nautical miles.

Keystrokes See Displayed
D 240.19 415 [crs] [ 35 @S0 B
32210@ 30 @@z @@ 3172
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68 AV1-23A
DME Speed Correction

. DME SFEED CORRECTION AV 1-23A i
SPD
B cownse 18, CMEFT  ost 5

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

The DME speed indicator reads the component of velocity that is on
a line between the plane and the DME station. The component V, is
given by:

Vy = GS x[cos (D - )
where

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

solving for GS

Vi
G§=—
leos(D-C))

The program will also correct for aircraft altitude

. G8+/ah? + DIST?
Gee— T TR
DIST

where

GS' = Aireraft ground speed corrected for heading and elevation
Ah = Difference between aircraft and DME altitude.
DIST = Distance to DME
Limits and Warnings
The accuracy of the DME and the limits of measuring D and C cause
errors when angles to DME radials approach 90 degrees, To obtain

accurate values, you should only use data obtained when crossing
DME radials at an angle less than 60°,

The program uses ground course as an input, not aircraft heading,
Aireraft headings must be corrected by the wind correction angle to
obtain ground course.
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OUTPUT
STEP INSTRUCTIONS DATAABITS

1 Enter program

2 Initialize i
se— e
wnd raial agrons) raca
B ' d caculate|
5 * gatance ta
[ Toe  |swen Col
1 |.m;u| stitude shove DME C i1
| and cateutate G5 antw |CEIL 1 5 trom
¢ [rormvomewmomecne | (C JC i
and radial go tostep 4, Goto | C

—r—
st 3 T neew cansd. 1 |

*Step 5 corrects for glevation effects and is not necessary unless the aircraft is
wery high or very clese to the DME sution.

Sample Problem

An airplane flying a course of 2657 intercepts the 2207 to radial of a
DME station, The indicated DME speed is 123 knots, What is the
ground speed.

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

GS =174 knots
GS'= 179 knots

Keystrokes See Displayed
o G 255 220 @23 @ 174
7 B0000 3@ 179

70 AV1-24A

Average Wind Vector

AVERAGE WIND VEETOR AV 1-24A
E * o LEG -+ AVE WiND
(DDDKK} 6T (DDOEKK)

anw v

When planning a flight it may be helpful to reduce several reported
wind vectors along the flight path to one average wind, By weighting
each wind vector along the flight path according to the distance it
acts, an approximate average wind vector can be found. For a flight
from A to D with forecast winds as shown:

WIND CD

_— —_—
Wind Ave = EDist,\B}(Wind,\n}+(Disim-]
Dist gy

(Windgc) +{Das1m_.(w|-ndcn)]

Limits and Warnings

The greater the aircrafl velocity as compared 1o that of the wind, the
closer the approximation is to the actual case.

The velocity of input winds must be less than 100,



AV1-24A T
ster | mwsTRUGTIONS DATATS oATAURITS
1 Enter program
T'-Inlklllme 000
|5 | it i vectoe far s I
particular flight wqmﬂ“ DODLKK® DoODKK )
and input distancs slang B - [
sagenRAL owar whi ch wirsd o
Euxl;l acti - o DIST msT
4 [ Pepertoen 2 tor conmgmars | ]
1 Calculate average wind T |
b |Forowenmemmwomsz | ——|

*DDDKK means direction, decimal point, wind speed. 32508 means a
direetion of 325 degrees and a speed of B knats,
Sample Problem

Suppose a pilot wants to fly from A to D given the following wind
pattern along his flight path, What is the approximale average wind?

160° 135°
10 KNOTS \ 40 KNOTS

220°
15 KNOTS

a0 n
B

Solution

—_—

Wind Ave = 162.15 or a 15 knot wind at 162 degrees

Keystrokes See Displayed
] 220.15 [ 20 [ 160.10 (45 B
wBa@o@g@ 162.158

72 AV1-25A
Course Correction

COURSE CORRECTION © o AV 1-25A E
DOC oTCR Hma *HDG
& owpoem "ot BRN HAw  SOte

The program calculates the new corrected heading and the distance
to destination for an alrcraft which has strayed a known distance off
COUTSE,

POINT OF

N b DESTINATION
A "‘\‘I@ D_TE

ST %

i CHECK POINT
&
Q d‘d
4
w - poinT oF omiGIN E

Y
s

The following inputs are used in calculations.

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

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

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

HINI= The initial heading that should have been flown to arrive
at the point of destination;

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

The outputs of calculation are:

HDG = The new heading to be flown to arrive at the point of
destination;

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

DTCP = y“-DF}‘ - (DoC)*
DTG = +/(DTCP - T DIST)? +(DOCY?
< [ DOC
HDG = sin [DTG]+ H INI
Limits and Wamings

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

74 AV1-25A

STEY INSTRUCTIONS: oATAANITS KEYS mm
I CET N e )
2 |initialies RTN |[ A5 ] 0u0o
3| Input distancs oft course | l
{#teftor -rignt) | ees AT ]| boe
| | andtotal distance TOIST e | rl T DT
distanee Trom origin to | ]
| | chwckooint | oer | ] oree
| o ctssancs flown . _Iiuzl
| e | erw Ce L 1| -erw |
and initial heading H 1NN iddug) o 11 inn e
B oenmagingfiomn | ]
| 1nM=r - -HFLN u;am Lo L 1 -HFLm e
& | Coculate rew heading TCE | wos wea
| 6 | Cotaste ditance | e ore
| 50014 a0 B may b rpeated N
starnatedy 1o display HDG [ I:":l o
and OTG) ||_
& | Tomodify prablem g0 to | [
step 3. For new case 9o to [
o [ | ]
Sample Problem
Suppose:
DOC = 15.6 (left)
T DIST = 150

H INI = 85.5 degrees
D FLN = 104 (input as - 104)

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

Solution

HDG = 96,93 degrees

DTG = 78.74 miles

Course Correction

Keystrokes See Displayed
CID) B8 15.6 3120 B 85.5 Bl 104 [ois] @ 96.93

a 78.74
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Time of Sunrise/Sunset

. TIME OF SUNRISE AV 1-26A1 E
5 Toay Mo LaT NG sGMT

TIME OF SUNSET AV 1-268A2
oAy w0 LaT NG -GMT

Sunrise is computed from
§=[84 - cos™" (~tang, tangg)] /15 - E+ 12 i

where

B = ohserver's longitude

iy = observer's latitude

#, = subsolar latitude (declination of sun)
E = equation of time

6, and E are approximated by

fl, = -23.5 cos (1 +10) (2
E=(L123 cos (L + BT) = s sin (2t + 20) (3)
{20988 (D= 14303 (m-1)) )]

where D and m are day and month respectively.

NOTE: Equation (1) computes the time at which the middle of the
sun is on the horizon, Equation (1) does not account for atmo-
pheric refractions, Refraction causes the sun to rise earlier than the
vilue given by equation (1).

Sunset is computed from
§=[fg +cos ' (~tang, tangy)] /15— E + 12 [§)]

where:

g = abserver’s longitude

g = observer’s longitude

¢, = subsolar latitude (declination of sun)
E = equation of time

76 AV1-26A1 & A2
iy and E are approximated by
dhy =235 cos (t+ 10}

E 00123 cos (t+ 87) — e sin {2t + 20)
120,988 (D -1 +30.3 (m-1))

where D and m are day and month respectively.
NOTE: Equation (1) computes the time at which the middle of the
sun is on the horizon. Equation (1) does not account for

tmosph refractions. Refraction causes the sun to rise earier
than the value given by equation (1).

Limits and Warnings

The approximate values of ¢, and E cause s to exhibit & maximum
error of + 4.7 minutes and =0.6 minutes at 45° north latitude, based
an 1973 ephemeris data. Refraction and secular changes in the
ephemeris can result in errors as large as +8 minutes from observed
data at 457 north, Errors decrease as latitudes approach 0°. Large
errors exist above 657

sTER MSTRUCTIONS oaTanTs | otamabgre
1 | Enter program Time OF Suneise
or Time Of Sureat
2 | mitialize |
3| Enter shl of the following: |
Dy of manth o [ T
Mt " Manin -
| oservee Lavode™ | DDD.MMSS* |
Ctserver Langituds | ooosmss | o
¢ |Compute suncss foemnsetl | TR
5 |To chanon any varisble 30 1o ]
| [wrmcageanynon | 1|
affeced. ' [ il i

"DD0MMSS means degress, decimal point, minutes and seconds. 3200713 is
320 degrees, 7 minutes and 13 ssconds.

**Southern |atitudes and eastern longitudes are expressed g5 negative values.
** *HH.MM means hours, decimal point, minutes. 2,03 is 2 hours 3 minutes.
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Sample Problems

What time does the sun rise in San Francisco (37°37'N,
122 23" W) on Christmas Day? What time does the sun rise on June
257

Solutions

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

Keystrokes See Displayed
B2 01233737 @1222:80
a 15.27

sAl 12.53

T8 AV1-2TA
Azimuth of Sunrise and Sunset

. A AT AV 12TA &
5 "oay  moN  LaT  misE  sET

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

The azimuth of the sun is given by

Sy

008 gy

Az =cos”

by is the latitude of the subsolar point
¢, is the latitude of the observer
#; is approximated by
@, = 0.5 =23.5 cos(0.986 day + 9.66) where day is the
day of the year,

STEP INSTRUCTICNS DTS KEYS T
1| Enne program I
2 Initislize - i
3 Input all of the following i
Day of the manth " ow lI_l:' ]
Month (dan = 1, Dec = 12| worn |8 L] T
Dbsrvar's katitude [ poowmsst ([ c [ ] I
4 |Coloulmecitherorboth | | |_][_-
Asimuith of sunriss [ 1
Agimuth of snset
L* |G"‘°."I'.°_'.'f.’°;'.f°_""_:"'."""“ _
| Imput variable
!Nmr: Asimuth is given 252 O
[ —— |

*DDD.MMSS means degress, decimal point, minutes and seconds. 320.0713
is 320 degrees, 7 minutes and 13 seconds.
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Limits and Warnings

The approximations used in this program limit the overall accuracy
to = 1%. Significant errors can cccur at or above the arctic circles and
their respective poles during certain times of the year.

Sample Problem

What is the azimuth of sunset on Christmas day for an observer in
San Francisco (37° 37" N)?

Selution
Answer: 240,51 degrees

Azimuth of Sunrise and Sunset

Koystrokes See Displayed
[rrn ) s T & BB = Enderd c | | 240.51

B0 AV1-28A
Pilot Unit Conversions
PROT UNT CONVERSIONS AV 1-28A g
Bl MO e -

This program performs unit y 1 by
pilots. Included are i between Fahrenheit and Celsius
degrees, statute miles and nautical miles, liters and gallons, and
gallens of gasoline and pounds of gasoline.

Equations:

“F=1.8°C+32

°C=(°F-32)/1.8

statute miles = nautical miles/(.868978
gallons = liters/(.2642

pounds gasoline = gallons gasoline x 6

INPUT OUTPUT
STEF INSTRUCTIONS DATAMLNITS HEYS DATA/LNTS
1| Erttar progeam
2 | Initiskize
3 | Convert from

| Faheanbwit 1o Celsius.

| o starute miles 1o nautical mikes)

| o tirers 1o gations

T
| or gallons gasoline to pounds

Calsiug ta Fahrenhait

| o autical ilas to statute mises

| or pounds gasatine wgatons | tostga | E JL_B ]| oot tysl

5 | For next conversion go 1o step | —
|dord |
Sample Problems

Convert 10 pounds of gasoline to gallons of gasoline.
Convert 40 gallons to liters,

Convert 100 statute miles to nautical miles,

Convert 212 degrees Fahrenheit to degrees Celsius.

Bowoe -



Solutions

1. 1.67 gallons

2. 15140 liters

3. 86,90 nautical miles
4, 100°C

Keystrokes

1 @l
2 «w@@A

3. 1wo@

4 21208

AV1-28A 81

See Displayed
167

151.40

B86.90

100.00

82 AV1-20A

Customized Unit C: :
cuSTOMEED T CoMERSNS AV 120A 8
& g

Filots different i bl 1 ling on where

they fly and what type of aircraft they use. With this program, a
pilot can permanently record his most used conversion factors and
easily perform unit conversions. As an example, a pilot flying across
national boundaries may want conversion factors for monetary
exchange, while a crop duster may want the densities of chemicals,

Instructions: Select a conversion problem which you encounter
frequently. Obtain the conversion factor for the problem and write
it in equation form:

CONVERTED VALUE = CONVERSION FACTOR X VALUE
ar
CON VAL = CF X VALUE

Where CON VAL is the answer in the units you desire, VALUE has
the units you most often encounter, and CF is the constant factor
that yields CON VAL when multiplied by VALUE.

Repeat this procedure for one, two or three other conversion
problems which you encounter frequently. When you have the
constants defined, follow the procedure below:

Turn the HP-65 on

Switch to RUN mode

Enter Cusromized Unit Conversion, AV1-29A
4]

Switch to W/PRGM mode (see 11 in display)
Key in your first conversion factor

Switch back to RUN mode

o]

Switch to W/PRGM mode (see 12 in display)
Key in your second conversion factor
Switch back to RUN mode

Press a

B I

=

2
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13, Switch back to W/PRGM mode (see 13 in display)

14,  Key in third conversion factor

15.  Switch to RUN mode

16, Press B

17, Switeh to W/PRGM mode (see 14 in display)

18.  Key in the last conversion factor

19. Enter one of the blank cards from your pac into the
HP-55. You now have a program specifically for your
unit conversions.

20.  Switch back to RUN mode.

21. Check the card according to the general user instructions
for known cases.

When you are certain that the card is correct you may wish to
protect it from accidental erasure by clipping the corner. You can
also label the card 5o that you can remember which keys correspond
to which constants. For instance, if the constant associated with the
B key (first conversion factor) converts pesos to dollars and the
constant associated with the [EJ key (second conversion factor)
converts nautical miles to kilometers, the card might look like this

e LT =

—

Mote that the [B key is associated with a “reverse arrow™ If the
key is pressed before one of the conversion keys ([ through B) the
reverse conversion will take place. For this card pressing [B then
would convert dollars to pesos.

B4 AV1-29A

sTER | INSTRUCTIONS WA | [
! DATA/INITS eS| s

1| Enter progeam (orogram must |

already be customized)
2 llniliuliw | |

— _ S oL
3| Far forweed conversiany input

T — usiig

| canvessian 1 VALUE
| |oreomenionz | vawue 8 1| convas
o i C [
L. cDr_m:l\ i 3_ N | "U.Q LUE | c CON VAL
| or camversian 4 1 lfﬂLlJE B ] | convaL
3 | For reverse eomvarsions ingut — 1 |
value to e eonvarted umng | i |
wnion 1 conva L E JL & 1 waLue
convar |[E B ]| wvae |
| convaL [ VALUE
|or convariiona convar ([E_J[ o ] wvaiue
Fornextoonensiongo 03 | o )
jor ¥ ] ]
Sample Problem

CONVALA=12x VALUE A
CONVAL B =144 x VALUE B
CONVALC=0.5x VALUE C
CONVALD=0333 x VALUE D

Keystrokes for sample customization

Enter Customized Unit Conversion in RUN mode

e B . switch (o WPRGM, 12, switch to RUN, [B] a
switch to W/PRGM, 144, switeh to RUN B. switch 1©

WIPRGM. .5, switch 1o RUN B. switch to W/PRGM, 333,
switch to RUN. Try the following conversions.
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VALUEA= 10
VALUE B= 343
CONVALC= 150
WVALUE D= 300

Find
CON VALUE A
CON VALUE B
VALUEC
CONVALUED

Solutions

CON VALUE A = 120,00
CON VALUE B = 49392.00
VALUE C = 300,00

CON VALUE D =99 90

Keystrokes See Displayed
rimuf s RDOY A 120,00

343 B 49352.00
w0 @A 300,00

300 & 99.90




P N

. Aircraft Flight Plan with Wind . .. .............

. Customized Weight and Balance . .

. Mach Number and True Airspeed . ...
. True Air Temperature and Density Altitude ... ... .. 101
. Lowest Usable Flight Level . . . .
. GreatCircle Plotting . .. .........coviivnniainns
. Rhumbline Navigation
. Great Circle Navigation .
. Paosition Given Heading, Speed, and Time . ... .. .. .. 106
. Line of Sight Distance

. Position by Two VORs ... .
. Navigation by Two VORs . .
. Position by One VOR . ........
. DME Speed Correction .. ... ...
. Average Wind Vector .. ... o
. Course Correction . ........oiiiiiiin oo
. Time of Sunrise and Sunset . ... ... 00000

. Azimuth of Sunrise and Sunset .
. Pilot Unit Conversions . . ...
. Customized Unit Conversions

Program Listings 87
Program Listings

Flight Management .. .........o0oorainaeainans

. Predicting Freezing Levels . .. ........o.ooouoie 90

General Aircraft Weight and Balance

Tumn Performanee .........

. Rate of Climb and Descent . ....................

Head Winds and Cross Winds . ................. ..
Flight Planning and Flight Verification
Determining In-Flight Winds . .......
Standard Atmosphere .. ... ...

88 AVI-D1A
AIRCRAFT FLIGHT PLAN WITH WIND

KEYs |copE| | kevs [cope| [ kevs | cope
7 3] [ - s RTN 24
REG 43| | ax2y | 3807 LBL 23
RIS a4 |- 51 o 14
LBL 23 RCLE 3408 952y 3507
A 11 RCL2 | 3402 + 81
5TO1 3301 |+ 81 STO7 | 3307
RTN 24 P! 32 sTO 33
LBL 23 AP 01 + 61
A I L 3508 & 06
sT02 3302 ! 32 DSP 2
RTN 24 SIN 04 . 83
LBL 23 f 31 4 04
B 12 cos 05 f 3
1 41 g At 3508 ~+D.MS 03
1 k3| gLSTX 3500 RTN 24
INT 83 RCLS 3405 LBL 23
STOZ 3303 + 61 D 14
- 51 1 01 RCLE& - 3406
EEX 43 ! 32 f a1
2 02 | R+P 01 -D.MS 03
x 7 f 3 ATN 24
ST08 3308 | | R-P 01 LBL 23
RTN 24 cLx 44 E 15
LBL 23 g x>y 3524 RCL7 ' 3407
B 12 3 03 RCL1 3401
5TO4 3304 [ 06 * n
ATN 24 0 00 DsP 21

| LeL 23 + &1 . 83

| c i3 RTN 24 1 0
osP M| LBL 23 RTH | 24
. 83 C 13
0 00 g R4 3508
5TO6 | 3305 - 51
RCL3 | 3403 RCLZ | 3402
RCL4 | 3404 x 7

E Fuel "ﬁg Vi 'Ry Leg Time

Rz TAS Ry C |Rg  Wind

Ry DDD ‘Rg  Total Time Ry Used




AV1-02A 89 90 AV1-03A
FLIGHT MANAGEMENT PREDICTING FREEZING LEVELS
T
KEYS |CODE KEYS |CODE KEYS  CODE KEYS | CODE KEYS | CODE KEYS | CODE
CLX T} c EE] gNOP | 3501 [ [ f E] - ™ &
| RIS 84 E 15 q NOP 3501 STK | 4z TE2 81 2 |02
|oLsL 23 STO3 | 3303 gNOP | 3501 sTO7 | 3307 RCLEB | 3408 . o83
A 11 0 00 gNOP | 3801 5TO8 3308 g NOP 3601 7 | a7
! 32 o xy 352 g NOP 3501 LBL |23 STOB | 3308 f o3
-D.MS 03 0 00 g NOP 3501 1 ol GTO 22 TE1 61
STO 1 33m RTN 24 gNOP | 3501 [ 32 1 o1 GTO 22
0 00 RCLZ 3402 g NOP 3501 SF2 7 LBL 23 0 00
gty 35 21 RCL 1 3401 | | gNOP 3501 ]IS 84 D 14 CLX a4
0 oo + 81| | gNOP 3501 f - RCL7 3407 1 o1
RTN 24 5TO3 3303 | g NOP 3B 01 SF 2 m 3 03 . a3
DSP 21 RTN 24 g NOP 3501 LBL 23 2 02 5 05
. 83 LBL 23 g NOP 35 01 A n ! 32 LBL 23
4 04 D 14 g NOP 3501 f 3 TF1 61 0 00
RCL2 | 3402 RCL1 3401 g NOP 3501 TF2 1 CLX a4 + 81
RCL 3 34 03 f 31 g NOP 3501 RCL 7 3407 a NOP 30 EEX 43
= 3l -+D.MS 03 q NOP 3501 g NOP 3501 - 51 3 03
5TO 33m oS 21 g NOP 3Bm 5707 3307 3 03 x "
f il - 83 g NOP 3501 1 32 . 83 RCL 8 3408
~D.MS 03 4 04 g NOP 3501 SF1 &1 6 06 + &1
RTN 24 RTN 24 g NOP 3501 GTO 22 ! 32 aTo 22
LBL 23 LBL 23 g NOP 3501 1 01 TF1 61 1 o1
B 12 3} 14 g NOP 3501 LBL 23 CLX a4 g NOP 3501
E 15 E 15 g NOP 3501 B 12 2 02 g NOP aso
| sTO2 | 3302 RCL2 3402 g NOP 3501 f 3 GTO 22 g NOP 350
0 00 RTN 24 g NOP 3501 TF2 a1 0 00 g NOP 3501
| gwy 3521 LBL 23 | | aNOP 35 01 RCL7 | 3407 LBL 23 g NOP 3501
| o 00 D 14 g NOP 3501 gNOP | 3501 E 15 gNOP 3501
i RTN 24 RCL3 3403 gNOP - | 3601 sTO7 | 3307 RCL7 3407 gNOP | 3501
RCL 1 M0 LBL 23 gNOP | 3501 f | 3 02 NOP | 3501
RCLZ - 3403 E 15 SF 1 .51 2 02
% Al DSP 21 GTO | 2 ! 32
STOZ | 3302 - a3 1 o1 TF1 &1
RTN | 24 2 02 LBL 23 CLX 44
LBL | 23 RTN 24 [ 13 aNOP | 3501
Ry Time Ry Rs Ry Ry Temp
Rz Fuel or Dist Rs Rs R;
Ra FCor GS |Rs Ra  Used Ry \Rq




AVI-D4A 91
GENERAL AIRCRAFT WEIGHT AND BALANCE

KEYS |CODE KEYS | CODE KEYS | CODE
f 3 RCLZ | 3402 RCL3 3403
REG 43 GTO 22 % 71
! 32 0 00 GTO 22
SF 2 7 + 61 1 o
CLX a4 t 31 LBL 23
LBL 23 TF 2 81 2 02
0 00 CHS 42 RCL2 | 3402
! 32 g NOP 3s o RCL 1 3401
SF 1 51 LBL 23 + a1
RIS B84 1 01 GTo | 22
GTO 22 STO 33 0 oo
3 03 + 81 LEL |23
LBL 23 2 02 3 03
A 1 5TO4 3304 RCL3 | 3403
f 31 ! 32 STO 33
TF1 &1 SF2 7 - -1
RCL 1 34 01 RCL2 3402 1 01
GTO 22 GTO 22 RCL4 | 3404
0 ] 0 00 STO 33
+ 61 LBL 23 - 51
f 31 D 14 2 02
TF2 81 f an CLX 44
CHS a2 SF 1 51 5TO 3 3303
a NOP 3501 RIS 84 STO 4 3304
5TO 33 LBL 23 GTO 22
+ 61 E 15 0 00
1 o1 f N g NOP 3501
sTO3 | 3303 SF 2 7 gNOP 3501
RCL1 | 34m R/S B4 gNOP | 3501
GTO 22 LBL 23 gNOP | 3501
0 0o B 12
LBL 23 f Kl

c 13 TF1 61

f 31 GTO 22

TE1 &1 2 02

Ri Twt Ry Mt Ry 0

Rz =Mt Rs 0 Rs ©

Ry wt Rg 0 Ry 0O

92 AV1-05A

CUSTOMIZED WEIGHT AND BALANCE

KEYS | CODE

Rs Total Mom

Rs Front arm

|Rs  Baggage arm
| S
Rg  Fuel arm

KEYS CODE KEYS CODE

GTO 22| [LeL | 23| |[gnOP | 3501
E 5| |2 " o2 | |gnor | 3501
LBL 2| | Rs 8a | [gnop | 3801
A 11| [ ReL7 3407 | |gnOP | 3500
RCL3 | 3403 | | cHs a2 | [gnop | 35m
GTo 22| | RCL8 3408 | |gnOP | 3501
1 o | | et 2 | [gnoP | 3501
LBL 23| |1 0 | [gnop | 3501
B 12 | | el 23| [gnoP | 3501
RCL4 3404 | | E 15 | |anop | 3501
GTO 22| |RCL1 3401 | |gnOP 3501
1 o1 | | Ris B | [gNOP 3501
LBL 23 LaL 23 g NOP 3501
c 13| |e 15 | |gnop | 3501
RCLS 3405 | | ACL2 3602 | |gNOP 3501
GTO 2| |rs B4 | [gnOP | 3501
1 o || BL 23 | [anOP | 3501
LBL 23| |E 15 | [anoP 3501
D 1| |ReLz  2a02 | |gnoP 3500
6 06 | |[RCL1 3401 | |gnOP | 3501
M 7| 81 | |gNOP 3501
RCLE 3406 | | GTO 22 | [anop 3501
LEL 23 2 02 g NOP 3w/ o
1 o | |enoP 3501 | |gnOP | 3501
STO® 3308 | |gNOP 3501 | | gNOP 3500
gxfy 3507 | |gNOP 3501 | |gNOP 3501
STO7 3307 | | gNOP 3501 | |gNOP 3501
sTO 33| |gnOP 3501 | |gnOP 3501
+ (53] a NOP kiAn] g NOP asm
1 o1 | |gnOP 3501 | |anOP | 3501
X 71| |gnor | 3801

570 33| |enoP | 3501

: 61 | |gnOP | 3501

2 02 | |gNOP | 3501

RCL7 | 3407 | | gnoP I 3501
Ri Wi [Rs Rear Arm Ry Last Wt

IRE Last arm
Re




94 AV1-07A

RATE OF CLIMB AND DESCENT

AV1-06A 93
TURN PERFORMANCE
KEvs [cope| [ kevs |cooe| [ kevs | cobe
a IEG E 15 gNOP | 3501
DEG a1 | | RCLY | 3401 gNOP | 3501
Dsp 21 t 41 g NOP B0
. | 83 % 7 gNOP | 3501
2 | oz 3 03 gNOP | 3501
R/S B4 4 04 g MOF 350
LBL | 23 2 02 gNOP | 3501
A " 0 00 gNOP | 3601
STO1 | 3301 8 08 gNOP | 3501
RTN 24 + 81 gNOP | 3501
LBL 23 RCL3 3403 gNOP 3501
B 12 31 gNOP | 3501
sTO 2 3302 TAM 06 aMNOP 50
RTN 24 + 81 gNOP | 3501
LBL 23 RTN 24 gNOP | 3501
c 13| | LBL 23 gNOP | 3501
STO3 3303 E 15 gNOP | 3501
RTN 24 RCL1 3401 gMOP | 3501
LBL 23 . 83 gNOP 3501
D 14 i 00 gNOP | 3501
RCL3 = 3403 0 00 gNOP | 3501
t k1] 5 05 gNOP 3501
cos 05 5 05 gNOP | 3501
9 35 x 71 g NOP asm
3 04 RCL3 3403 gNOP 3501
RTN 24 i 31 gNOP | 3501
LBL 23 TAN 08 gNOP | 3501
D 14 + 81 gNOP | 3501
D 14 t 3 gNOP | 3501
f 31 -+D.MS 03 gNOP | 3504
Vi 09 RTN 24
RCL2 | 3402 gNOP | 3501
x 71 gNOP | 3501
RTN 24 gNOP | 3501
LEL 23 gNoP | 350
— ]
Ry TAS Rs 'Ry
Ry stall IRy lﬂs
Ra bank |F|6 le Used

KEYS |CODE KEYS |CODE KEYS | CODE
cLX a4 & 06 0 o0
STO8 3308 x 71 7 | o7
R/S 84 t ] 6 | e
LBL | 23 x mn x n
A 11 RCL7 | 3407 STOS | 3305
STO6 | 3306 t a1 RTN | 2
ATN 24 X 7 LBL 23
LBL 23 - 51 E 15
B .12 f Loom 1 | o1
STO4 | 3304 Vi 09 sTO8 3308
6 | o8 5T03 | 3303 g R 3508
0 I o0 RTN 24 RTN | 24
7 I a7 LBL 23 | |gnop | 3501
6 06 D 14 gNOP | 3501
* 81 g 35 gNOP | 3501
sTO7 | 3307 DSz 83 gNOP | 3501
RCL4 | 3404 STOS | 3305 gNOP | 3501
RTN 2 RTN 24 gNOP | 3501
LEL 23 RCL6 | 3406 gNOP | 3501
c 13 RCLT | 3407 gNOP | 3501
g 5 x 7 gNOP | 3501
DSz 83 6 06 gNOP | 3501
sTO3 | 3303 0 00 gNOP | 3501
RTN 24 = a1 gNOP | 3501
RCL6 | 3406 RCL3 | 3403 gNOP | 3501
RCL7 | 3407 t 41 gNOP | 3501
¥ m ® T gNOP | 3501
6 06 ACL7 | 3407 gNOP | 3501
0 00 t 41 ghoP | 3501
+ [ x i gNOP | 3501
ACLS | 3405 + |8
+ a1 f 3
6 06 Wx | o9
0 00 + 81
7 7| |8 | 06
Ri (Ra Used Ry AALT (nm.)
Rz R; ROC ~ |Ra Dsz
Ry DIST Rs Tas Rg
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HEAD WINDS AND CROSS WINDS

KEYS CODE| | KEYS 'cope| [ kEys | cobe
CLX 44 ! 32 gMNOP | 3501
! | 32 R-P o1 gNOP | 3501
SF 1 51 f | 31 o NOP 3501
pse | 21 TF1 B gNOP | 3501
. 83 gxfy | 3507 gNOP | 3501
2 02 gNOP | 3501 gNOP | 3501
g | 35 ! 32 gNOP | 3501
DEG 41 SF1 51 gNOP | 3501
LBL 23 DSP 21 gNOP | 3501
A 1 . 83 gNoP | 36501
sTO1 | 3300 2 02 gNOP | 3501
RS 84 RIS 84 gNOP | 3501
LBL | 23 LBL 23 ghOP | 3501
B 12 E 15 gMNOP | 3501
5TO2 | 3302 f 31 gNOP | 3501
RIS B4 SF1 51 gNOP | 3501
LBL 23 D 14 gNOP | 3501
c 13 gNOP | 3501 gNOP | 3501
STO3 | 3303 gNOP | 3501 gNOP | 3501
RS 84 gNOP | 3501 gNOP | 3501
LBL 23 gNOP | 3501 gNOP | 3501
o 14 gNOP 3501 gNOP | 3501
RCL 3 3403 g NOP 3501 gNCoP | 3801
f k1] gNOP ' 3501 gNOP | 3501
INT 83 gNOP | 3501 gNOP | 3501
RCL 1 3401 gNOP | 3501 gNOP | 3501
RCL2 | 3402 gNOP | 3501 gNOP | 3501
+ 81 g NOP asm g NOP | 3Bm
- 51 gNOP | 3501 gNOP | 3501
RCL 3 3403 g NOP ason gNOP | 3501
I 3z gNOP | 3501
INT 83 gNOP | 3501
EEX | 43 gNOP | 3501
2 02 gNOP | 3501
x m gNOP | 3501
| |

[Ri v Ra IR,

Rz HDG Rs !Rs

Ry DDD.KK R :FI, Used

96 AV1-09A
FLIGHT PLANNING AND FLIGHT VERIFICATION
[ kevs Tcope| [ kevs |cope| | kevs | coDE
[ & o.Ms+ | 02 RCL 3401
REG 43 sTO5 | 3308 | |f 31
F | 31 gLST X | 3500 D.MS+ 02
SF 1 51 LBL 23 2 02
L | 23 4 04 a | 04
0 a0 ! 3z x>y 36 24
DSP 2 SF1 51 CLX 48
. 83 DSP 21 gNOP | 3501
0 00 . 83 ! 32
RIS 84 4 04 D.MS+ 02
GTO 22 RIS 84 GTO 22
0 o0 RCL5 3406 | |4 04
LBL 23 GTo 22 LBL 23
A 1 4 04 B 12
RCL1 | 3401 LBL 23 RCL4 | 3404
sTo2z 3302 | C 13 RCL1 | 3401
gy | 3507 STO3 3303 RCL2 | 3402
sTo1 3301 GTO 22 ! 32
f 31 0 00 D.MS#+ 02
TF1 61 LBL 23 £ 32
GTO 22 D 14 | | =DMs 02
4 04 sTO4 3304 t 41
gxTy 36507 sTO 33 cLx 44
it a2 + 3] q x>y 35 24
D.MS+ 02 6 06 2 02
t a1 RCLG 3406 | |4 04
CLX r) GTO 22 + g:
5 24 0 o0 +
gxw ’ 02 LBL 23 GTO 22
4 04 E 15 0 |00
i 31 RCL4 | 3404
D.MS= 02 RCL3 | 3403
RCLS | 3405 - 1]
axdy | 3507 f 31
f | k3l —+0.MS | 03
I
Rt toow Roost  [R
Fz towd Rs  Total time _R_a -
Ry GS [Re Total DIST Ry Used
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DETERMINING IN-FLIGHT WINDS

KEYs |copE| | Kevs |cope| | kevs | cope
i EX RIS 84 3 03
REG 43 LBL 23 + 81
! 32 o 14 g x2y 3507
SF 1 51 STO6 = 3306 RCL1 | 3401
DsP 21 RIS 84 + 61
. 83 LBL 23 t a1
4 04 E 15 CLX 44
CLX a4 RCL 3 3403 g x>y 3524
RIS 84 ! 32 3 03
LBL 23 R-+P o1 [ 06
A 1 sTO7 3307 0 0o
STO 1 3301 g Xy 3507 + 61
RIS 84 STO8 3308 . 83
LBL 23 RCL2 3402 5 05
B 12 RCLG 3406 + 61
f 31| | RCLE 3408 f 3
INT 83 RCL4 3404 INT 83
STO 2 3302 ! 32 + 61
gLSTX 3500 | | D.mS+ 02 DspP 21
i! 32 [ iz - 83
INT 83 -D.MS 03 3 03
EEX 43 * 81 | | RS 84
3 03 ! az g NOP 3501
x 7 R—+P 01 gNOP 3501
STO3 . 3303 STO 33 gNOP 3501
RIS 84 - 51 gNOP | 3501
LBL 23 7 07 gNOP | 3501
c 13 | oLx a4 gNOP | 3501
STO S 3305 | | RCLE 3408 gNOP | 3501
£t 32 - 51 gNOP | 3501 |
TF1 61 CHS 42
STO 4 3304 RCL7 3407
g NOP 3501 f kil
f 31 R-P o1
sF1 s EEX 43

Ry Variation Ry 1, R, E,

Rz MAG course !R, t; Rs E,

Ry TAS |Rg DIST Rg Usad

98 AVI-11A1
STANDARD ATMOSPHERE (0 —36089 FEET)

KEVs [copE| | kEvs |cope| | KEvs |copE
R/S e - I 2 [ oz
LBL | 23| | ARTN 2| |s 05
A | n LBL 23! |6 06
3 | o3| ]c 1| |3 03
B | oe |8 12| |g [T
0 oo | |2 02 | | y" 05
8 o8 | |7 07 | |sTO6 | 3308
9 09| |3 03 ATN 24
g xSy 35322 | | » 83 LBL 23
0 o | |1 o1 E 15
+ 8| |5 05 | (D 14
gRi 308 | |+ 81 RCL3 3403
STO1 330l | | RCL3 3403 | | x 71
2 02| |+ a1 RCL4 | 3404
8 08 | f 31 + a1
8 [il:] i Vx 09 RTM 24
. 81| | RTN 24 | [gnop | 3501
7 o1 | | LBL 23 | |gnoP | 3501
5 o5 | o 14 g NOP kKiJ1l]
STO3 3303 | | RCL3 3403 | |gNOP | 3500
RCL1 3401 | |RCL1 3400 gNOP 3501
RTN 24 | |1 01 gNOP 3501
LBL 2| |9 08 | |gnop 3501
B 12 |8 08 | |gNOP | 3501
1 o 1 o1 gNOP 3501
5 05 | | EEX 43 | |gnop | 3501
RCL 1 340 CHS a2 gNOP | 3501
1 0| |6 06 | [gnop | 3501
9 09| |« 71 gNOP | 3501
8 08 - 51 ghoP | 3501
1 o1 | |sTO4 3304

EEX 43| | RCL3 | 3403

CcHS az | |+ 81

8 06 | |5 05

® 7 - a3

Ri h Ry TIKI R;

R, Rs Rg ]
Ry 288.15 Rg F/Py Ry Used
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STANDARD ATMOSPHERE (36089 - 82,000 FEET)

KEYS |CODE KEYS | CODE KEYS | CODE
RIS 84 [ 06 3 [ 08
LEL 23 7 07 . 83
A 1 i o1 6 06
3 03 RTN 24 5 05
[ 06 LBL 23 £ 81
0 00 [b] 14 RTN 24

|8 08 RCL1 3401 gNOP | 3501
] 0% RCLS 34 05 g NOP 3501
STO6 | 3306 - 51 gNOP | 3501
gy 3524 2 02 gNOP | 3501
i} oo 1] i) g NOP 3501
= 81 8 08 gNOP | 3501
g R 3508 0 00 gNOP | 3501
5TO1 30 4 04 gNOP | 3501
2 02 . 83 gNOP | 3501
8 08 9 09 gNOP | 3500
8 o8 + 81 g NOP 3501

. 83 CHS a2 gMNOP 3501
1 o f-! 32 gNOP | 3501
5 05 LN o7 gNOP | 3501
STO 3 3303 * 83 g NOP asol
RCL 1 3401 2 02 gNOP | 3501
RTM 24 2 02 gNOP | 3501
LBL 23 3 03 gNOP | 3501
B 2 4 04 gNOP | 3501
5 05 x n gNOP | 3501
6 06 STO6 3306 gNOP | 3501
. 83 RTN 24 gNOF 3501
& 05 LEL 23 g MOP 3s0m
CHS 42 E 15 gNOP | 35 01
RTN 24 D 14
LBL 23 RCL3 3403
[ 13 x Fal
. 83 2 02
8 . o8 1 01

I
Ry h R, R;
R R, 36089 Rg
Ry 28B.15 Rg PPy iRB Used

100 AV1-12A
MACH NUMBER AND TRUE AIRSPEED

KEvs |cope| | kevs |cooe| | kevs | cope
3 03 : ERRIE 03
5 | | E 15|+ 81
8 06| | 3 03| | STOS | 3305
8 06| | - 83 | | RcL4 | 3404
EEX 43| |s 05 | | E 15
CHS 42| | g 3| |+ 81
8 06 | | v o6 | | RELE | 3405
x 7 1 o | |- 51
CcHS 42| |- 51 RCL3 3403
5 05 | | RCLE 3406 | | x 71
1 0| |+ a1 RCL5 3405
8 o8| |1 0| |+ 61
. g3 | |+ 61| |f a1
8 06 B 83 % 09
7 o | |2 I ARE 03
+ 61 8 08| |9 0a
g LT X 3500 B [ ® 71
; 81 g a5 | | RCL4 3404
5 05 v 05 ® 7
. 83 1 01 RTN 24
2 0z | | - 51 LBL 23
5 0| | s s | |E 15
6 06 | | x 71 t a
3 03| | f 3| |« 71
g 3| | Vx o | |- a3
Vv 05| | sTo4 3304 | |2 02

| STO6 3306 | | RTN 2 | |x 7
RTN 24 LBL 23 ‘ 1 m
LBL 2| |e 13| |+ 81
B 12| | sTos 3303 M
B 06 RTN 24
6 06 | | LeL 23
1 o1 ] 14
- 83| |2 02
5 s | |7 07

,th R., M IRy

IR Rs ITIK) R

Ry Cr [Rs PPy Rg




AVI-13A 101

TRUE AIR TEMPERATURE AND
DENSITY ALTITUDE

- T

[ KEYS | CODE KEYS | CODE KEYS | CODE
. a3 RTHN 24 1 m
8 08 LEL 23 5 05
STO3 | 3303 ] 14 + 61
RIS 84 2 02 x 71
LBL 23 7 07 RCLS 3405
A " 3 03 + 81
STO4 | 3304 . 83 . 83
RTN 24 1 o1 2 02
LBL 3 5 05 3 03
B 12 STO6 3306 5 05
STO3 3303 + 61 g 35
RTN 4 STOS 33085 v 05
LBL 23 RTN 24 CHS 4z
c 13 LBL 23 1 [i1]
5] 14| | E 16 + 61
RCL4 3404 [ 06 1 ol
t a1 | . 83 4 (1]
% 7| | 8 08 5 05
. 83 7 o7 3 03
2 02 L] 09 6 06
o oo EEX 43 6 06
5 05| | cHs 4z X 7

b ox | |6 06 | | RTN 24
1 0 X 71| | gNOP 3501
+ 61 CHS 42| | gNOP 3501
- 81 1 o1 gNOP 3501
RCLS 3405 + 61| | gNOP 3501
- 51 5 05 gNOP 3501
RCLZ 2403 . 83 gMNOP | 3501
% 7 2 02 gNOP_ | 3501 |
RCL & 3405 5 05
+ 61 ] 06
S5TO6 3306 g 36
RCL 6 34 06 ¥ 05
- 51 RCLE = 34086

|H1 Ry ™ Ry

Ry IRs Tl |Ra

[R3 Cr Rg 27315 Rg

102 AVI-14A

LOWEST USABLE FLIGHT LEVEL

Xy 3507
gNOP 3501

T

KEYS [CODE| | KEYs  CODE
f S [ [
5TK 42 L] [ilv}
5TO8 3308 ® 7
RIS B4 1 1]
LBL 23 B 08
A 1 EEX 43
5TO 8 3308 3 03
RIS B4 + 61
LEL 23 RIS B4
B 12 o NOP 3501
RCL & 34 08 g NOP 3601
RIS 84 gNOP 3501
LBL 23 g NOP 350 |
C 13 g NOP 3_B0
2 02 gNOP 3501
9 08 gNOP 3501

83 gNOP 3601
9 02 g NOP 360
2 0z g NOP /0
RCL B 3408 g NOP 360
ax>y | 36524 gNOP 3501

gNOP 3501
gNOP 3501

KEYS | CODE
MOP 3501

a

gNOP | 3501
gNOP | 3501
gNOP | 3501
gNOP | 3501

gNOP | 3501
gNOP | 3501
ghNoe | 3501
gNOP | 3501
gNOP 3501
gNOP | 3501
g NOP 501
gNOP | 3501
gNOP | 3501
gNOP 3501
aNOP 3501
gNOP 3501
aNOP 3501
gNOP | 3501
gNOP 3501
gNDP 2501
gNOP 3501
gNOP | 3501

t 41 gNOP 3501 gNOP | 3501
" 61 gNOP 3501 gNOP | 3501
6 06| | gMOP 3501 gNOP | 3501
i oo| | gnOP 3501 gNOP | 3501
g3| | anOP 3501 gNOP 3501

8 08| | gNOP 3501 gNOP | 3501
2 02| | gnoP 3BM gNOP | 3501
gxdy 3507 gNOP | 3501
- 51 gNOP | 3501
f 31 gNOP | 3501
INT 83 gNOP | 3501
5 05 ghOP | 3501

Ry Ry R;

Ra2 Rs Rg ALT Set

Ry 'Rg Ry Used




AV1-15A 103

GREAT CIRCLE PLOTTING

kevs |cooe| | kevs |cope| [ KEvs | cope
T S RCL7 | 3407 gNOP | 3501
=D.MS 03 RCL2 | 3402 gNOP | 3501
RCL1 | 3401 E 185 gNOP | 3501
sTo2 | 3302 + 61 gNOP | 3501
g Xy | 3607 RCL3 = 3403 gNOP | 3501
STO 1 3301 RCL4 3404 gMNOP | 3501
RTHN 24 - 51 gNOP | 350
LBL i 23 f 3 g NOP 3501
B 12 SIN 04 gNOP | 3501
! 32 + 81 gNOP 3501
~+D.MS 03 ! 32 g NOP 3501
RCL 3 3403 TAN 06 g NOP 3o
STO4 | 3304 S5TOB 3308 gNOP | 3501
g X2y 3507 f N g NOP 3501
STO3 . 3303 ~D.MS 03 gNOP 3501
RTN 24 RTN 24| | gNOP | 3501
LBL 23 LBL 23 gNOP 3501
c 13 E 15 gNOP | 3501
i 32 f 3 gNOP | 3501
~+DMS 03 TAN 06 gNOP 3601
STO7 3307 g 5Ty 3507 gNOP | 3501
ACL4 | 3404 1 31 gNOP 3501
ACL 1 3401 Cos 05 aNOP | 3501
3 15 x 7 gNoP | 3507
REL7 | 3407 gxty 3507 gNOP | 3501
RCL3 | 3403 1 k3| g NOP 3501
RCL 2 3402 SN 04 gMNOP | 3501
E 15 x b gNOP | 3501
- 51 RTN 24 gMOP | 3501
RCL4 | 3404 gNoP | 3501 gNOP | 3501
RCL7 | 3407| | gnoP 35001 — ——————
RCL 1 3|0 gNOP | 3501
E 15 g NOP 3501
_ 51 gNOP | 3501
rcLa | 3103 gNOP | 3501
I
Ry LATq ]R., LNGg [R; NG,
R: LATg Rs Rg  Used LAT,
Ry LNGp |Rs [Rg  Used

104 AVI-16A

RHUMBLINE NAVIGATION

Keys |cooe | | kevs [cope| [ kevs |cooe
T 32 STO 7 3307 ABS 06
~D.MS 03| | 2 02 RTN 24
RCL1T | 3400 + 81 LBL 23
sTo2 | 3302 | | f 31 c 13
gxy | 3507 | | SIN 04 D 14
STO1 330 ! 32 RCL7 34 07
2 02| | sin 04 RCL1 | 3401
+ 81 9 09 f 31
4 04| [0 00 cos 05
5 06| |+ 81 x 71
+ 61 g 5 RCL1 3401
f 31 . 02 RCLZ 3402
TAN 06| | x 7 - 51
f 3 RCLE 3405 RCLE 3408
LN 07 | | RCLE 3406 | | f &
RCLS 3405 | | — 51 cos 05
sTO6 3306 | f 31 0 00
g xey 3607 R—P o1 | gy w2
STOS 3305 | | gR4 3508 | | gAY 3508
RCL1 34 m STO 8 3308 - a1
RTN 24 RCLT 3407 gx=y 3523
LBL 23| |1 3 gRt 3509
B 12| | SN 04 | |gNOP 3501
! 32| | 32 6 05
~+D.MS 03| | SIN 04 0 00
RCL3 3403 | |0 00 x 7
STO4 3304 | |gx>y 3524 g 5
gxty 3507 3 03 ABS 06
| STO3 3303 6 06 | | RTN 24
RTN 24 0 00 gNOP | 3501
LBL 23| | RCLB 3408
D 14 35
RCL4 3404 ABS 05
RCL3 | 3403 | | - 51
- 51 9 35
[Ry LATg R, LNGg R; LNGs LNGp
Ry LATs IRy Used |Rg HDG ]
R; LNGp 'Rg Used ing Used




AV1-1TA 105
GREAT CIRCLE NAVIGATION
["kevs [cooe| | kevs [cope| | kEys | cooEe
[ I x>y | 3524 LBL | 23
SF1 s f 31 D 14
1 3 SF 1 51 3 03
REG 43 + 81 6 08
CLX a4 | | oLx 44 0 00
9 35 + 61 c 13
DEG a1 [ 3 aR} 3508
RIS 84 cos 05 t 41
LBL 23 RCL2Z 3402 f 31
A n i 3 cos 05
it 32 cos 05 RCL & 34 08
~+D.MS 03| | STOG 3306 % 7
RCL1 3401 x il RCL7 3407
5TO2 3302 | | RCL1T 3401 gty 3507
g X2y 3B07 f 3 - 51
STO 1 330l cos 05 gy 35 07
RIS 84 x 7 i 31
| LBL 23 RCL1 3401 | |SIN 04
B 12 f 31 + 81
! 32 SIN 04 RCL6 3406
+D.MS 03 sTO7 3307 + 81
RCL 3 3403 RCL 2 3402 ! 32
STO4 3304 t 31 cos 05
g X2y 3507 SIN 04 f 31
STO3 3303 STO8 3308 TF 1 61
RIS a4 % 7 - 51
LBL 23 + &1 gNOP | 3501
c 13 ! 32 = 32
RCL4 3404 cos 08 5F 1 51
RCL3 3403 t 41 R/S 84
- 51 1 41
t 41 [ 06
f 31 0 00
SIN 04 x z;
0 0o RTN
Ry LATG Ry LNGs Ry Used
Ry LATs Ry 0 Ry Used B
R; LNGp [Rs Used Ry Used

106 AV1-

18A

POSITION GIVEN HEADING, SPEED AND TIME

KEvs |cooE| | kevs [cope] [ kevs | cope
7 ] 32 STO1 | 3301 + 61
OMS 03 E 15 1 o1
RCL 4 34 04 RCL 2 3402 ! 3z
sTo2 | 3302 E 15 R=P o1
gx?y | 3507, | gx=y | 38523| | f ai
STO4 | '3304 GTo 22 AP 01
RTN | 24 1 01 g R} 3508
LBL 23 - 51 5TO3 | 3303
B 12 RCLS 3405 f 3
STO5 | 3305 | f a1 -+D.MS 03
RTN 24 TAN 06 RTN 24
LEL 23 x 71 LBL 23
c 13 9 35 D 4
S5TO6 3306 T 02 RCL 1 3401
RTN 24 + a1 f k1l
LBL el 1 m -+0.MS 03
D 14 8 08 RTN 24
! 32 0 00 LBL 23
-+D.MS 03 % 71 E 15
RCLE 3406 GTO 22 2 02
x m 2 02 + 81
STO7 | 3307 LBL 23 4 [\
RCLS 3405 1 o 5 05
1 3 RCL7 | 3407 + 61
oS 05 REL2Z | 3402 f 31
x ral f kil TAN 06
(] 06 cos 05 f 3
0 00 * &1 LN o7
B 81 [ 06 RTN | 24
RCL2 | 3402 i 00 gNOP | 3501
+ 61 + -4
f k3| LBL | 23
SIM o4 2 02
! 3z cHs | a2
SiN 04 RCL4 | 3404
Ry LATp l Ry LNGg [R; misT
Ry LATs l-ns HDG Rq
R; LNGp 'Rg  Speed Ry Used




AVI-18A 107
LINE OF SIGHT DISTANCE
KEYS | CODE KEYS : CODE KEYS | CODE
[ 31 RCLZ | 3402 D [ 1a
REG 43 RIS 84 RCLE | 3408
! 32 LBL 23 x n
SF1 51 E 15 ! 3z
6 | o f k3| TF 1 &1
0 00 SF1 51 STOG | 3305
7 (Y RIS 84 RIS 84
[ | 08 LEL 23 ACL4 | 3404
STOB | 3306 | C 13| | RCLB | 3408
3 03 RCLT 3407 - 51
4 04 + B1 f i}
4 04 T 41 Vi 09
0 00 x k2l RCL3 | 3403
x 7 ! 32 RCL 8 3408
sTO7 3307 TF1 61 — 51
1 o 5703 3303 t 31
RIS 84 RIS a4 W 09
LBL 23 RCL4 3404 + &1
A 1 RCLE 3408 ACLG | 3408
sTO1 3301 - 51 = a1
RCL 7 3407 f kil ! 32
+ 61 Vx 09 SF 1 51
t a1 ACLS 3408 RiS B4
x Ell - 51 gNOP 3501
STO8 3308 RCLE 3408 gNOP | 3501
RCL1 3401 f a1 gNOP 3500
RIS 84 W 09 gNOP | 3501
LBL 23 f k1] gNOP | 3501
B 12 AP o1 gNOP | 3501
5T02 | 3302 RCL? 3407 gMNOP | 3501
RCL 7 3407 = a1
| &1 ! 32
t 41 5F 1 51
x oon R/S 84
sTO4 | 3304 LaL 23

Ry TER
Rz XTMR
Ry (ALT+R)?

8076

DISTIft)

TRQ Used

(#TMR + RI* |Ry R =20001440
Rs (TER + R]_’__ B

108 AV1-20A

POSITION BY TWO VORS

KEys |cooe| [ kevs |cope| [ kevs | cope
DsF | A ] 36| [gNOF 3601
. B3| | ass 06| | gnOP 3501
0 00| | RTN 24| |gnOP 3501
RIS 84| | gNOP 3501 | | gnOP | 3501
LaL 23 | gNOP 3501 | | gNOP 3501
A 11| [ anor  3s0r | [gnor 301
STO1 | 3301 | | gNOP 3501 | | gNOP . 3501
RN 24 | gNOP 3501 | | gNOP 3501
LBL 23| [ gnop 3501 | [gnoP 3501
B 12| | gNOP 3501 | | gNOP 3501
STO2 3302 | gNOP 3501 | | gNOP 3501
RTN 24| | gNOP 38501 | | gNOP 3501
LBL 23| | gNOP 3501 | | gNOP 3501
c 13| | aNOP 3501 | |gnoP 3501
STO3 3303 | | gNOP 3501 | | gnOP 3501
RTN 24| | gNOP 3501 | | gnOP 3501
LBL 23| | gNOP 3501 | |gNOP 3501
o 14| | gNoP 3501 | | gnNOP 3501
STO4 3304 | | gNOP 3501 | | gNOP  35m
RTN 20| | gnoP 3501 | | gnoP 3501
LBL 23| | gnop 3501 | [gnop 3501
E 15 | gnoe 3501 | | gnoP 3500
RCL2 3402 | | gNOP 3501 | | gNOP 3501
RCL 4 34 04 g MNOP amsm g NOP 301
- 51 gNOP 3501 gNOP 3501
f 31| | anoP 3501 | | gnoP 3501
SIN 04| | gNOP 3501 | | gnOP 3501
RCL3 3403 | | gNOP 3501 | | gNOP 3501
x 71| | gnop 3501 | [gnop 3501
ACL2 3402 | | gNOP 3501 | |anOP | 3501
RCL1 3401 | | gNOP 3501
51| | gNOP 3501

T a1 gNOP 3501

SIN 04| | gnOP | 3500

; 81| | aNoP | 3501 |

1

R R, Ry HDG,;

Ry R: 'Ry

Ry DIST,, IRe




AV1-21A 109
NAVIGATION BY TWO VORS
KEYS | CODE KEYS | CODE KEYS | cope
DSP 21 SIN 04 RCL 8 3408
. 83 + 81 RCL7 3407
0 00 RCL 2 34 02 f 31
RIS 84 RCL 4 34 04 A-P o1
LEL 23 - 51 g Ky 3507
A 1 f 3N 9 09
STO 1 3301 SN 04 1] 00
RTN 24 ® 7 G Xy 3507
LBL 23 g 35 - 51
| A 1 ABS 06 0 00

5102 3302 2 a2 g2y 3507
RTN 24 7 o7 g K=y 3522
LBL 23 0 00 3 03
8 12 ACL 1 3401 6 06
sTO 3 3303 51 0 00
RTN 24 g Xy 3507 + &1
LBL 23 £ 3z | | sTO7V 3307
[ 13 AP o gRi 3508
STO 4 3304 STO7 3307 a R4 3508
RTH 24 g xy 3807 STO8 3308
LBL 23 5T0 8 3308 RCL 7 3407
o 14 g 09 RTHN 24
STOS 3305 0 00 LBL 23
RTN 24 RCLS 3405 | | E 15
LBEL 23 - 51 RCL 8 3408
D 14 RCLE 3406 | | RTN 24
STO6 3306 | | i7" 32 q NOP 350
RTN 24 R=P a1 g NOP 3501
LBEL 23] | sTO 33 a NOP 3501
E 15 + 61 g NOP 3501_|
RCL3 3403 7 o7
RCL 1 3401 gxy 3507
RCL 2 3402 STO 33
- 51 + 61
f 3N 8 1]

R R, Rs HDG,, Rz Zx HDG

R: R, Rs HDGip Ry Zy, DIST

Ry DIST,, Rs DISTip Ry Used

110 AVi-22A

POSITION BY ONE VOR

T
KEYS |CODE KEYS CODE KEYS | CODE
CLX 44 RTN 24 —0.M§ 03
STO1 3Em LBL 23 t 41
5TO 2 3302 E 15 cLx 44
g 35 RCLZ | 3402 g x>y 35 24
DEG a1 f n 2 | 02
R/S a4 INT 83 4 04
LEL 23 RCL1 34m + | 61
A 1" - 51 * Fal
STO 2 3302 RCL 2 3402 gy asar
RTH 24 ! 32 RCL7 3407
LEL 23 INT a3 - 851
A 1 EEX 43 f 31
STO1 33m 2 02 SIN 04
RTM 24 x 71 % 71
LBL 23 CHS 42 RCL7 | 3407
B 12 £t 3z RCL & 34 08
5TO 4 3304 R=P o1 - 51
RTM 24 RCL 4 3404 f 31
LBL 23 RCL 3 3403 SN o4
B 12 ! 32 + a1
STO3 3303 | A+P o1 RTH 24
RTN 24 | | gxy 3507 gNOP | 3501
LBL 23 g Rt 3509 g NOP 3B 01
c 13 + 61 g NOP 350
RCL & 34 06 g R 3508 g NOP m_m
STOS 3308 + &1 g NOP 3|0
g xy 3507 g Rt 3509 g NOP 3sm
5TO 6 3306 g Xy 3507 g NOP asom
RTN 24 f kil g NOP 3501
LEL 23 R=p o gNOP | 3501
D 14 RCL & 3408
RCL & 3408 RCL 5 3405
5TO7 | 3307 -t 32
axZy | 3507 D.MS+ 02
5TO8 | 3308 ! 32

Ri v Ry HDG R; R,

R; DDD.KK Ry Rs R,

Ry Tas Rt |Rg  Used




AV1-23A 111 112 AV1-24A

DME SPEED CORRECTION AVERAGE WIND VECTOR
KEYS | CODE KEYS | CODE KEYS | CODE KEYS | CODE KEYS | CODE KEYS CODE
DSP | 21 : [ e gNOF | 3501 DsP | 21 + K gNOP | 3501
. 83 t Lo gNop | 3601 . 83 5 05 g NOP 3501
0 00 % 71 a NOP 3501 2 02 RCL7 3407 q NOP 3501
RIS 84 RCL4 3404 gNOP | 350 t 3 RTN 24 a NOP 3501
LBL 23 t a g NOP 3501 REG 43 LBL 23 g NOP 3501
1 x 7 q NOP 3501 CLX 44 c 13 g NOP 3501

sTO1 | 3301 + 61 g NOP 3501 RIS | 84 RCLS 3405 gNOP 3501
RTN 24 f 3 ghoP 3501 LeL 23 RCL 1 3401 gNOP 3501
LBL 23 | | WX 09 | |ghOP | 3501 A 1 * 81 gNOP | 3501
B 12 RCL4 | 3404 gNOP 3501 STO7 3307 RCL4 3404 g NOP 3601
sT02 | 3302 = 81 g NOP 3501 t a1 RCL 1 3401 gNOP 3501
RTN 24 RCL 3 3403 gNOP | 3501 ! az + 81| | gnoP 501
LBL 23 x il g NOP 3501 INT 83 f 31| | gnop 3501
c 13 RTN 24 g NOP 350 §TO 2 3302 R—+P 0 g Noe 3501
RCL2 3402 g NOP 3501 g NOP 3501 - 51 STO6 3306 g NOP 3501
RCL1 3401 a NOP 3501 g NOP 3601 STO3 3303 g R 3508 g NOP 3501
- 51 g NOP 3501 gNOP 3501 RCL? 3407 STO7 3307 g NOP 350
f H g NOP 3501 g NOP 3501 RTN 24 t 41 q NOP 3501
cos 05 | | gNOP 3501 g NOP 3501 LBL 23 CLX 44 q NOP 3501
* 81 g NOP KE g NOP 3501 B 12 g x>y 3524 g NOP 3501
g 35 g NOP 3501 g NOP 3501 STO 7 3307 3 03 g NOP 3501

| ABS 06 gNOP 3501 g NOP 3501 STO 33 [ 06 g NOP 3501

L 5TO3 3303 gNOP 3501 g NOP 3501 + 61 0 00 g NOP 3501
RTN 24 g NOP 3501 g NOP 3501 1 o1 + 61 a NOP 3501
LBL 23 gNOP 3501 g NOP 3501 RCL2 3402 - 83 g NOP 3501
D 14 g NOP 3501 g NOP 3501 x 7 5 05 g NOP 3501
STO 4 3304 g NOP 350 g NOP /M RCL3 3403 + &1 g NOP 3501
RTN 24 g NOP 3601 g NOP 3501 - gx2y 3B 07 f 31 g NOP 3501
LBL 23 g NOP 3501 g NOP 3501 £t 32 INT 83 gNOP 3501
E 15 g NOP 3501 gNOP | 3501 R—+P o1 RCLG 3406 g NOP 3501
t 4 gNOP | 3501 5TO 33 + 61
& 08 g NOP 3501 + 61 RTN 24
0 00 g NOP 3501 4 04 g NOP 3501
7 o7 gNOP | 3501 g X7y 3507 gNOP | 3501
& 06 g NOP 3501 5TO 33 gNoP | 3501

R C Rs DIST 'R, Ry SumD !R., Ex R; Used

R: D Ry Ra Ry v/100 Rs E, Rs 0O

Ry GS Rg Rg Used Ry 0 Rg Ave u/100 Rg Used




AV1-25A4
COURSE CORRECTION

113

KEYS CODE KEYS | CODE KEYS | cope
f 3 f | 1 + 61
REG a3 Vi I LBL 23
+ kel 1 oM 1 o
STK 42 LBL 23 RCL7 3407
RIS 84 3 03 + 61
LBL 23 gR{ 3508 STO 8 3508
A 11 STD5 3306 3 03
STO 1 3301 RCL4 3404 & 06
RTN 24 - 51 0 00
LBL 23 t 4 ax=y 3522
B 12 * 7 - 51
STO 4 3304 RCL1 34m STO 8 3308
RTN 24 t 41 0 00
LBL 23 x n RCL 8 3408
c 13 + 61 a %<y 3522
STO 2 3302 f 3 3 03
RTN 24 % 09 6 06
LBL 23 STO6 3306 i} 00
D 14 RCL1 3401 l 61
5103 3303 gx2y 3507 STO 8 3308
RTN 24 | |+ a1 RTN 24
LBL 23 f 32 LBL 23
E 15 SIN 04 E 15
RCL2Z 3402 sTO7 3307 RCL 8 3406
0 00 o 00 RTN 24
g x=y 3522 | | RCL3 3403 |  gNOP 3501
GTO 22 gy 3524 g NOP 3501
3 03 GTO 22 g NOP 3501
RCL2 3402 1 o1 g NOP 3501
t 41 CHS 42 g NOP 3501
x il RCL1 | 3401
RCL 1 3401 RCLS 3405
t 4 + L8l
x 7 ! | 32
- 51 TAN |06

Ry poC R; T-DIST [R; Correction

Rz -D FLNor DTCP|Rg DTCP !na HDG

Ry -HFLNorHINI [Rg DTG :H, Used

114 AV1-26A1

TIME OF SUNRISE (CARD 1)

kevs [cope| [ kevs [cooe]| [ kevs [cooe
LBL [ 23| [ sT05 | 3308| | TAN 06
A n 8 08 RCL3 | 3403
STO 1 Bo 7 07 ! 32
R/S 84| | + 81 SDMS | 03
LBL 23 f 3N f [ 1|
B 12 cos 05 TAN | 08
sTo02 | 3302 | - 83 X I n
RS 84 1 i} £t 32
LaL 23| | 2 02| | cos 05
c 13| | 3 03| | cHS 42
ST03 | 3303 | x 7 RCL4 | 3404
R/S a4 RCL 5 3408 ! 32
LBL 23 t 41 ~+D.MS 03
D 1|+ 81 v 61
STO4 | 3304| | 2 02 1 0
R/S ga| | 0 | |s 05
LBL 23| |+ 61 + 81
E 15| | ¢ 31 + 81
3 03| | sIN 04 1 01
0 oo| | 6 06| |2 02
. g |+ 81 + 61
3 03 - 51 t 41
RCL2 3402 | CHS a2 | | cux a4
1 01 RCLS | 3405| | gx>y | 3524
- 51 1 01 2 02
" 7 0 oo| | 4 04
RCL1 | 3401 + 81 + &1
+ 61 f 31 f 31
1 01 cos 05| | ~DMs 03
- 51 2 02| RS 84
- B3| | 3 03
9 oal| | - a3
8 el |5 05
8 08| | x 7
x | 7 i an

Ry pay Ra NG Rz

Dy T | _
Rz Month Rs 1t Rg
Ra LAT 4'1'6 Rg  Used




AV1-26A2 115 116 AV1-27A
TIME OF SUNSET (CARD 2) AZIMUTH OF SUNRISE AND SUNSET
KEYS |CODE KEYS | CODE KEYS | CODE KEYS | CODE KEYS ' CODE KEYS | CODE
LBL 73 5706 | 330& TAN 06 ! 32 - 51 cos | 06
A 1" 8 08 RCL3 | 3403 SF1 | 51 3 03 3 03
5TO 1 30 7 07 i 32 sT01 | 3301 1 o1 6 06
R/S | 84 + 61 ~D.M5 0z RS | 84 ® 7 1] a0
LBL 23 i 3 [ 31 LBL | 23 + (] ax2y | 3507
B |z cos | 08 TAN 06 ] 12 . a3 1 7
5T02 | 3302 . 83 x il sTO2 | 3302 9 09 TF1 51
RIS B4 1 o1 i 32 RIS 84 8 08 - 51
LBL 23 2 02 cos | 08 LBL 23 6 06 aNOP | 35M1
c 13 3 03 RCL4 | 3404 c 13| = n ! a2
STO3 | 3303 | x 7 1 | 32 5T03 3303 g 09 SF 1 51
RIS 84 RCL5 3405 ~DMs | 03 RS 84 . 83 RIS 84
LBL 23 t i 41 ' 61 LBL 23 [} 06 LBL 23
D 14 + 61 1 01 o 14 [ 06 E 15
5TO4 | 3304 2 liv] 5 05 RCL2Z 3402 + 61 f 31
RIS 84 0 00 + 81 . 83 f 3 SF 1 51
LBL 23 + 61 + 61 4 04 cos 05 GTO 22
E 15 f 3 1 o1 x 71 2 02 D 14
3 03 SIN 04 2 02 2 0z 3 03 g NOP 3501
] 00 [ 08 + 61 . 83 N a3 g NOP 3501
83 + 81 2 02 3 03 5 05 gNOP 3501
3 03 - 51 4 04 + 61 x 7 g NOP 3501
RCLZ 3402 CHS 42 gy 3524 f 31 CHS 42 gNOP 3501
1 o1 RCL B 3406 t a1 INT . 83 g NOP 350
- 51 1 01 - 51 STD8 3308 5 05 gNOP 3501
x 71 0 00 - 51 2 0z + 61 g NOP 3501
RCL1 | 3401 + 61 |3 RCL 2 3402 f k1| g NOP s m
+ | 61 f an =DMs | 03 g XSy 3522 SIN [ g NOP 35 01
1 o1 cos 05 RIS 84 CLX 44 RCL3 3403 gNOP | 3501
- 51 2 0z g NOP 3501 STO 8 33 08 ! 32 [ g NOP 35 01
. 83 3 03 REL 1 M0 ~D.MS 03
9 i 83 RCLB | 3408 f 31
8 08 5 05 - 51 cos 05
8 08 x on RCL2 | 3402 + 81
% ‘ 71 f a1 1 | o1 ! a2
|

[Ri Day Re LNG R, Ri Day [Rs _ R,

Ry Month Ry t Rs Rz Manth Rs |Rg 0.4m+23

R; LAT Rg Ry  Used Ry LAT 1“e Ry Used




AV1-28A 117
PILOT UNIT CONVERSIONS
T T
| kEvs |copE| | KEys 'copbE| | KEYS | CODE
e a2 - e [ R
E 51 ] o8 TF 1 &1
f 31 [ 06 x 7
STK 42 8 08 RTN 24
R/S 84 9 08 + 81
LBL 23 7 o7 P! 32
a n 8 08 SF 1 51
t a 1 32 RTN 24
[ kil TF 1 &1 LBL 23
TF1 61 x 7 E 15
GTO RTN 24 f 31
1 + 81 SF 1 51
3 ! 32 ATN 24
2 SF1 51 g NOP 3501
- RTN 24 g NOP 3501
1 LBL 23 g NOP 3501
. c 12 g NOP 36 01
8 t a1| | gnNoOP 3501
= 83 g NOP 3501
RTN 2 02 g NOP 3501
LBL 6 06 g NOP 3501
1 a 04 g NOP 3501
1 2 02 g NOP 3501
. ! 32 o NOP B0
] TE1 61 g NOP 3501
x x 7 g NOP 3501
3 RTN 24 g NOP 3501
2 3 a1 g NOP 3501
+ [ 32 q NOP 3501
[ SF 1 51 g NOF 3501
SF 1 RTN 24
RTM LBL 23
LBL D 14
B t 41
1 B | 06
L -
Ry Ry Rr
R, Rs R |
Ry Rs Rg

118 AV1-29A
CUSTOMIZED UNIT CONVERSION

kevs [cope| [ kevs |cobe| [ kevs | cope
0 ™ oo LBL | 23 gMNOP | 3501
S5TOB | 3308 E 15 gNOP | 3501
R/S 84 1 o1 gNOP | 3501
LBL 23 STO8 | 3308 gNOP | 3501
A 11 aRl | 3508 g NOP 501
q 36 RTN 24 gNOP | 350
psz | 83| | gnop | 3501 gNOP | 3501
g 35 gNOP | 3501 gMNOP | 3501
Y |4 gNOP | 3501 gNOP | 3501
+ 81 gNOP | 3501 gNOP | 3501
RTN 24 gNOP | 3501 gNOP | 3501
LBL 23 gNOP | 3501 gNOP | 3501
B 12 gNOP | 3501 gNOP 3501
g 35 gNOP | 3501 gMNOP | 3501
DsZ 83 gNOP 3501 gNOF | 3501
9 35 gMNOP 3501 gNOP | 3501
T 04 g NOP 3501 9 NOP 3501
+ ai g NOP 30 g NOP asm
ATN 24 gNOP 3501 gNOF | 3501
LEL 23 gNOP | 3501 gNOP | 3501
c 12 gNOP ' 3501 gMNOP | 3501
g 35 gNOF 3501 gNOP | 3501
DsZ 83 gNOP 3501 gNOP | 3501
a 35 gNOP | 3501 gNOP | 3501
Y 04 gNOP | 3501 gNOP | 3501
+ 81 gNOP 3501 gNOP | 3501
RTN 24 gNOP | 3501 gNOP | 3501
LBL . 23 gNOP 3501 gNOP | 3501
] 14 gNOP | 3501 gMNOP | 3501
' |38 gNOP | 3501 gNOP | 3501
DsZ 83 gNOP | 3501

'] 35 g NOP 3501

fx 04 g NOP 3501

+ 81 g NOP | 3601

RIN | 24 gNOP | 3501
R 'Ry Ry

Ra Rs |Rg  Used
Ra Rg Rg




HEWLETT I!ﬁ! PACKARD

Salas, sarvice and support in 172 centers in 65 couniries
18310-19320 Prunendge Ave., Cupertino, CA 85014

Offices in principal cities throughoul the United States



