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INTRODUCTION

Your ADM Systems Model AV1 flight data management system
represents several breakthroughs in portable electronic flight
computer technology. As ycu read through this manual and become
acquainted with the features of the AVl you will begin to appre-
ciate the utility, power and simplicity of the AVl. Much of
the simplicity and power are derived from the ability of the
System to process alphabetic as well as numeric data so that
displayed prompts for input data and results of computations
can be clearly and unambiguously labeled. Each computational
function is initiated by pressing a distinctly labeled function
key. From there on you are led step by step through the proce-
dure. You need not remember how to perform any computation.

All the details are programmed into the AVl. All you need to
know is what each function does. This manual will explain that
in some detail.

The AV1 has all the usual flight computer functions plus
great circle navigation capability to high accuracy and an extreme
ly useful flight data log capability which you will find a great
benefit in both flight planning and execution.

Perhaps the most unique feature of the AVl is that its pro-
gram memory is not all permanently determined at manufacture.
While most of the functions reside in a permanently programmed
memory, the weight and balance software resides in changeable
program memory. This makes it possible to customize that func-
tion for your particular airplane. This programmable memory
can also be used by you to implement other functions.

We are sure that you are anxious to start exploring the
capabilities of your AV1 but would encourage you to be patient
for a while. You have purchased a very versatile and powerful
machine which will not only solve your flying problems but many
others as well. 1In order to take full advantage of the System,
you should know as much about it as possible. We will therefore
ask that you read a bit before you start computing. Please follow
in this manual through the section Using System Functions before
branching off on your own. We promise some early hands-on prac-
tice with the computer.

The companion Applications Guide profusely illustrates the
use of the AVl functions and gives some background theory about
several of the functions. This manual is more concise and is
intended to provide only basic operating data. You should even-
tually be familiar with both manuals.

We are confident that after you have gained some familiarity
with the AVl you will find its alphabetic display capabilities
make it so simple to use that you will wish to rely upon it in
all phases of flight planning and execution. In sc doing you
will realize enhanced planning accuracy, fuel savings, and most
important, better flight safety through a better informed pilot.



To assist you in using this manual, the following 14 pages
constitute a tabular summary of the AVl functions, displays,
etc. They are collected at the front of the manual so that you
can find them quickly. The explanatory text begins on page 17,
and we suggest you turn there now.



TO:

TABLE I

AVl COMPUTER FUNCTION DIRECTORY

Change a Single Flight Plan Item

Compute
Compute

Compute

Compute
Compute
Compute
Compute
Compute
Compute
Compute

Compute

Actual Time Enroute (ATE)
Communications Range

Course (Great Circle)

Density Altitude

Difference of Two Times
Distance (Great Circle)
Estimated Time of Arrival (ETA)
Ground Speed (Distance/Time)
Ground Speed (Wind)

Heading (Wind)

Latitude, Longitude of a Point

on a Great Circle

Compute
Compute
Compute
Compute
Compute
Compute
Compute

Convert

Mach Number

Standard Temperature

True Air Temperature (TAT)
Sum of Two Times

True Air Speed (TAS)
Weight and Balance

Wind Speed and Direction

Units

Delete a Line From Flight Plan

Display

Display

Time and Distance To Go

Course to a Waypoint

w

Use Function

*CHANGE
TIME/D:ATE
CONV

NAV:DST
NAV:PLT

TAS : DA
TIME/D:ETA
NAV:DST
TIME/D:ETA
TIME/D:GS
WIND:GS
WIND:GS

NAV:PLT

TAS:TAS
TAS:TAS
TAS:TAS
TIME/D: ST
TAS:TAS
*WT/BAL
WIND:WND
CONV

*DEL

*DTG

*CRS

38

39
40

50

39
44
42
46
46

40

49
49
49
45
49
62
47
38
71
55

52



TABLE I - FUNCTION DIRECTORY (Continued)

TO: Use Function: Page
Display Distance to a Waypoint *DIST 52
Display Ground Speed to a Waypoint *GRD SP 53
Display Name of a Waypoint *NAME 51
Display Time at a Waypoint *TIME 51
Enter an Actual Time of Arrival (ATA) *ATA 54
Enter Actual Time of Departure (ATD) * ATD 69
Initialize Flight Plan *INIT 67
Initialize True Airspeed (TAS) *N TAS 72
Insert a Line in Flight Plan *INIT 67
Load a Flight Plan (From Cards) *CARD 57
Load a Flight Plan (Manually) *INIT 67
Move Pointer Down One Line *P DN 61
Move Pointer Up One Line *P UP 59
Move Pointer to Arbitrary Line *FIND 60
Plot a Great Circle Course NAV:PLT 40
Print Entire Flight Plan *SMMY 73
Print Single Line of Flight Plan *PRINT 59
Record Flight Plan on Cards *RECORD 56
Reset AV1 (Clear and Ready) *RESET 73
Update Flight Plan - Actual Time of *ATA 54
Arrival (ATA

Update Flight Plan - New Ground Speed *N GS 66
Update Flight Plan - New Wind Data *N WIND 64



TABLE I - FUNCTION DIRECTORY (Continued)

NOTES:

1.

Conversion Codes for use with CONV:

FC ©°F to °C

FM Feet to Meters

MF Meters to Feet

NS Nautical to Statute Miles; kt to mph
SN Statute to Nautical Miles; mph to kt
FR Feet Altitude to nm VHF Radio Range

*Denotes functions with gold labels. Press gold key first,
then press key beneath label.

RE subfunctions (e.g. TAS:DA): Press key above white label
corresponding to first part of name (E.G. "TAS"). Then press
key in top row (A, B, C, D, E in blue) beneath display label
of second part of function name (e.g. "DA").

See text for full explanation of functions and individual
Function Descriptions under page numbers given. See Appli-
cations Guide for examples of use and sample problems.




TABLE II

FUNCTION SUMMARY

"COMPUTER" FUNCTIONS (WHITE LABELS)

SYMBOL FUNCTION SUMMARY PAGE

CONV Unit conversions. Also finds VHF 38
communications range.

NAV:DST Finds the great circle distance 39
and course (initial).

NAV:PLT Gives data for plotting great circle 40
courses.

NAV:PT Gives coordinates of a point at 41

specified distance along a speci-
fied great circle.

TAS :DA Computes density altitude; computes 50
standard temperature.

TAS :TAS Computes mach number, true air 49
temperature, and true airspeed
from calibrated airspeed, altitude,
and indicated temperature.

TIME/D:ATE Computes Actual Time Enroute from 43
times at two points.

TIME/D:ETA Computes Estimated Time Enroute 44
and Estimated Time of Arrival from
ground speed, distance, and clock
time at a fix.

TIME/D:GS Computes ground speed from distance 42
and time.

TIME/D:L T Sums two times. 45

WIND:GS Computes ground speed and heading 46
from TAS, wind speed, and wind
direction.

WIND:WND Computes wind speed and direction 47

from ground speed, TAS, course,
and heading.



TABLE II - FUNCTIONS (Continued)

DATA MANAGEMENT FUNCTIONS (GOLD LABELS)

SYMBOL FUNCTION SUMMARY PAGE

ATA Processes Actual Time of Arrival 54
at the named waypoint. Updates
entire flight log based on the
new data.

ATD Requests Actual Time of Departure. 69
CARD Prepares the calculator to read 57

flight log data from magnetic cards
(card reader required).

CHANGE Used to change a single entry in 58
the flight log.

CRS Displays the course to the current 52
waypoint.

DEL Deletes an entire line of the flight 71
plan.

DIST Displays the distance to the cur- 52

rent waypoint.

DTG Computes and displays time and 55
distance to go to destination.

FIND Moves the pointer to the log line 60
specified by waypoint name or number.

FIX Specifies the number of decimal 72
places displayed when the calcula-
tor is used for ordinary (non-flight)
mathematics.

GRD SP Displays the (estimated or actual) 53
ground speed to the current waypoint.

INIT Used to input a new flight log. 67
Erases all data in calculator memory.

INS Inserts an entire line intoc the 70
flight log.

NAME Displays the name and number of 51
the current waypoint.

N GS Accepts new ground speed data and 66
updates flight log.
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TABLE II - FUNCTIONS (CONTINUED)

SYMBOL FUNCTION SUMMARY PAGE

N TAS Auxiliary function for the entry 72
of a new TAS.

N WIND Accepts new winds data and updates 64
flight log based on them.

P DN Moves the pointer down one line 61
of the flight log.

PRINT Causes one line of the flight log 59
to be printed (printer required).

P UP Moves the pointer up one line of 59
the flight log.

RECORD Prepares calculator to record flight 56
log on magnetic cards (card reader
required).

RESET Used to recover from errors, par- 73
tial executions, etc. Prepares
calculator for a new function.

SMMY Causes the flight log to be printed 73
(printer required).

TIME Displays the time (actual or esti- 51
mated) at the current waypoint.

WT/BAL Computes weight and balance. 62



DISPLAY

*CAS=?

TAT=? (C)

IAT=?(S)

TAS=133.5?

DISPLAY

M=0.2056 R

TAS=133.5KT

HDG=212.1

TABLE III

INPUT AND OUTPUT DISPLAY FORMAT EXAMPLES

T2=12:13:45E

T2=12:13:45A

Notes:

INPUT DISPLAYS

MEANING

A value for CAS is
required.

TAT is needed but will
be computed if not
entered.

IAT is needed. If not
entered, an appropriate
value will be supplied.

A value for TAS is

needed. If one is

not supplied, 133.5
will be used.

OUTPUT DISPLAYS

MEANING

The value of M is .2056
and more data is
available. (R)

TAS is 133.5 kt. There

is no more data from
this computation.

HDG is 212.1. No more
information follows.

Time 2 is 12:13:45 and
is an Estimated time.

Time 2 was logged as
12:13:45, i.e., it is
an Actual time.

One example of each type
is given.

ACTION REQUIRED

Enter a value. Pressing
R/S without entry will
abort function.

Enter a value for TAT,
or press R/S to have
one computed.

Enter a value or press
R/S to have a value supplied
to complete the calculation.

Enter a new value or

press R/S to accept the
value displayed.

ACTION REQUIRED
Press R/S to obtain addi-
tional data.

None required. Recommend
pressing R/S for KEY?

display.

None required. Recommend
pressing R/S.

None required. Recommend
R/S.

None required. Recommend

R/S.

of input and output display

The fact that R appears adjacent to another symbol

does not change its significance.

For example,

a display of 12:34:56ER means that the time is
estimated and that R/S should be pressed.

9



ABBREVIATION

A

ATA
ATD
ATE

AVG GS

(C)

DA

DEP NAMEO

DIST
DIR
DST
DSTi

D TO GO

ETA
ETE
GS
HDG
IAT
KT

LAT

TABLE IV

LIST OF ABBREVIATIONS USED

MEANING
Appended to a time indicates an actual time
Actual Time of Arrival (at a fix or waypoint)
Actual Time of Departure (from the starting point)
Actual Time Enroute (between two fixes or waypoints)

Average Ground Speed (from the departure point
to the current waypoint)

Degrees Centigrade

The parameter requested will be computed if not
entered by the user.

Density Altitude, feet

Departure Name, i.e., name of the departure point
which is waypoint number 0.

Distance

Direction of a Calculated Wind
Distance

Distance for Leg Number i (i=1,9)

Distance to Go (from the present waypoint to the
final waypoint (the destination)

East (appended to a time display indicates an
estimated time)

Estimated Time of Arrival (at a waypoint)
Estimated Time Enroute
Ground Speed

Heading

Indicated Air Temperature (thermometer reading)

Knots

Latitude

10



ABBREVIATION

LAT DST

LAT SRC

LON
LON DST

LON SRC

NAME
NAME i
NM

NO LEGS

OAT

PR ALT

SM

TABLE IV - LIST OF ABBREVIATIONS USED (Continued)

MEANING
Latitude of the Destination airport or point

Latitude of the Source (departure) airport or
point

Longitude
Longitude of the Destination airport or point

Longitude of the Source (departure) airport or
point

Mach number

Magnetic

North

Name of a waypoint (fix). Three letters long.
Name of waypoint (fix) number i.

Nautical Miles

The number of legs (segments) in a flight plan.

Outside Air Temperature. Thermometer reading
when aircraft is at rest.

Pressure Altitude. Altimeter reading when set
to 29.92 in Hg.

There is more data available from this function.
May appear by itself or as the last character

in the display. R/S key should be pressed to
continue execution of the function.

Approximate "line of sight" range for VHF communi-
cations.

South
A value for the requested parameter will be sup-
plied by the calculator if not entered by the

user.

Statute Miles

11



TABLE IV - LIST OF ABBREVIATIONS USED (Continued)

STD T Standard Temperature. The temperature found at
a given altitude in the standard ICAO Atmosphere.

T Degrees True (i.e., with reference to true or
geographic north).

Tl The time at the first of two fixes or the first
of two times to be summed by IT.

T2 The time at the second of two fixes or the second
of two times to be summed by IT.

Ti The time (actual or estimated) at waypoint number
i (i=0,9). This meaning for i=1,2 applies to
flight logging functions. The meanings of Tl
and T2 as given above apply to functions TIME/D:GS,
TIME/D:ATE, TIME/D:ETA, and TIME/D:3T.

TAS True Air Speed

TAT True Air Temperature (IAT corrected for compres-
sibility)

TTG Time to Go. Estimated or actual time from the

current fix to the last (destination fix). Time
to complete the flight.

W West

WND DR Wind Direction. Note whether Magnetic or True.

WND SPD Wind Speed

WPT Waypoint. Another name for "fix".

WS Wind Speed

TDIST The sum of the distances for all legs, i.e., the
total flight length.

? Indicates request for input data.

* Indicates that input data must be supplied cr

function will terminate.
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TABLE VI

SYSTEM MESSAGES

MESSAGE INTERPRETATION/ACTION

ALTER KEY? You have selected the CHANGE function. You
should press the key for the parameter (Name,
Time, Course, Distance, or Ground Speed)
that you wish to change before pressing any
other key (including RESET which will nullify
the change status of the system).

BAD NAME In response to a request for a waypoint (fix)
name you have entered a name which is not
on the flight log, i.e., it is not in memory.
Execute RESET and then the original function
again. This time use a valid waypoint name,
or if it is not known, number.

CARD Card reader ready. Insert data cards or
press left arrow key and RESET to clear.

CARD ERR See CHECKSUM ERROR.

CHECKSUM ERROR See MALFUNCTION. If repeated on subsequent
tries, the card is bad. Press left arrow
key and RESET to clear.

CONVERSION? The system has been requested to perform
a conversion. You should enter the conver-
sion code and press R/S.

DATA ERROR An attempt has been made to process faulty
data resulting in an error in calculation.
Execute RESET.

KEY? Standard prompt. This prompt will be displayed
whenever the system is ready for a new func-
tion to be executed. If this prompt appears
during your attempt to execute a function
before you get an answer, it is because you
have neglected to provide requested data
or some other error. The system cannot do
your calculation, gives up, and asks for
another job.

MALFUNCTION There was an error in reading or recording
a card. Reinsert the card. See the Card
Reader Owner's Handbook. Press left arrow
key and RESET to clear.

14



MEMORY LOST

NONEXISTENT

NO ROOM

NULL

OUT OF PAPER

PRINTER OFF

PROTECTED

RESET? Y/N

TABLE VI - SYSTEM MESSAGES (Continued)

Power to the continuous memory has been inter-
rupted or the memory has been cleared either
intentionally or due to a fault. See In

Case of Difficulty and reload the weight

and balance software (see Weight and Balance).

Card reader or printer is not connected.

You have attempted a nonexistent conversion

or there is an error of another type. Execute
RESET. Press XEQ, ALPHA, S,I,Z2,E, ALPHA 0,6,3

You have attempted to insert a line in the
flight log after the ninth entry. There

is no more room. Press R/S or RESET to clear.
If you wish to enter the new waypoint another
will have to be deleted. 1If you wish to
delete the last (WPT9), INSERT from WPT 8.

You have held the function key down for more
than about one second causing the function
to be nullified. If you wish to execute
this function, press the same key again but
release it more quickly.

The printer is out of paper. Load a new
roll.

The printer is connected to the HP41C/V but
is turned off. Turn it on and press R/S.

Shows briefly followed by RDY CRD 01 of 04.

You have attempted to record a flight plan

onto a protected card (corner clipped).

Select an unprotected card or override the
protection as follows. Press the left arrow
key to terminate the record operation. Take
the computer out of USER mode by pressing

the "USER" button. USER annunciator will
extinguish. Press PRINT key (gold key first).
Display shows SF__. Enter 1,4. No R/S is
necessary. Press USER button again and proceed
with RECORD function. See the Card Reader Owner's
Handbook.

You have indicated that you wish to change

a waypoint time. This cannot be arbitrarily
changed but must be reset to zerc. If you
wish to reset, enter Y and press R/S. If
not, enter N and press R/S. Reset values
are updated at the next ATA, N GS, or N WIND
execution.



TABLE VI - SYSTEM MESSAGES (Continued)

ROM You probably have the computer in Program
Mode. Check for "PRGM" annunciator. If
it is showing, press PRGM button and then
RESET.

RDY mm OF nn Card reader ready for additional cards.
Insert one at a time. mm, nn=01-04.

ZERO GS? Y/N You have indicated that you wish to change

calculated ground speed. See "RESET?" and
respond in the same way.

16



WHAT IS THE AV1?

SYSTEM DESCRIPTION

The Model AV1 computer is similar to all other electronic
flight computers on the market but differs radically in some
very important aspects. Like the competition, ADM Systems has
selected a basic calculator and "modified" it to do aviation
problems. All such calculators consist of an arithmetic proces-
sor, control logic, and memory. The arithmetic processor does
addition, subtraction, multiplication, and division in response
to instructions provided to it from memory via the control logic.
All problems essentially resolve themselves into a series of
these four functions. To solve a problem such as, for example,
a ground speed problem, one divides the distance covered by the
time it took to cover that distance. The flight computer needs
to have the two parameters, distance and time, placed in its
memory. The arithmetic processor must then be instructed to
convert the hours, minutes, and seconds into decimal hours and
must then divide this time into the distance. The instructions
to do the conversion and the division are stored in another por-
tion of the computer's memory (distinct from the portion that
stores the data.) This memory is usually a permanent, unalter-
able form of memory called Read Only Memory (abbreviated ROM).
The manufacturer of the computer codes the proper instructions
into the ROM and wires the ROM into one of his regular prcduct
line calculators thus making it an aviation calculator (or a
finance calculator, etc.). ADM Systems has done essentially
the same thing but with the following important differences:

1. The fixed program memory is not permanently
wired in. It can be removed restoring the
calculator to its basic unmodified form.
Removing the memory does not erase it.

2. We have chosen a fully programmable, 130 func-
tion calculator which is the heart of a system
supporting several peripheral devices.

3. The programmable memory in the computer is
customized for the individual user's weight
and balance problems.

4. The programmable memory is available for user
written programs. This memory can be expanded.

The flexibility implied by these features does not result in

a complex machine. When the ROM is installed, the calculator

is as simple to use as any other, or simpler because of the alpha-
betically labeled display.



SYSTEM COMPONENTS

The basic system consists of an HP41lC fully programmable
scientific calculator, one plug-in memory expansion module (HP82106A)
used to store your data*, one ADM Systems plug-in ROM (82500A-

A09) which contains the instructions for the majority of the
computation routines, one plastic overlay for the keyboard which
relabels the keys for the aviation functions, and one set of
custom weight and balance software, which resides in the program-
mable memory of the calculator. The weight and balance software
is described in the next paragraph in some more detail.

WEIGHT AND BALANCE SOFTWARE

Because the loading for each airplane is different, it is
impossible to program weight and balance software for all users
into the permanent memory of the system. Some manufacturers
attempt to do this by writing software which demands that the
user enter empty weight, empty moment, maximum gross weight,
and the arms for all the loads each time the computation is done.
It is questionable whether such programs represent savings in
labor over manually computing loading by graphical or table methods.
One of the most valuable features of the AV1 System is that it
contains programmable memory as well as the unchangeable memory
in the ROM. This memory can be programmed with the weights and
arms for your airplane and if you bought your AVl from ADM Systems
directly, this was done for you prior to shipment. Should you
ever change the weight and balance of the airplane you fly or
even change to a new airplane, you can modify the program to
contain the correct data. The chapter Weight and Balance tells
how to do this. If you bought your AVl from a dealer or another
source, the included weight and balance software will have to
be changed by you. This is not difficult.

The flexibility of the programmable memory is offset by
the disadvantage that it is not as permanent as the ROM. 1If
it can be changed intentionally, it can also be changed uninten-
tionally or lost. Loss will occur if power is interrupted to
the continuous memory of the System or if the memory is reset
accidentally or purposefully. Power loss will occur only if
the batteries are removed from the calculator for periods in
excess of a minute, or if the batteries are allowed to go dead
in the calculator. This is unlikely to occur since batteries
last several months. Reset can occur accidentally if you plug
in or unplug modules or accessories with the calculator or the
accessory turned on. Should the weight and balance software
be lost for any reason, it can be reloaded via the procedures
outlined in the chapter Weight and Balance.

Should the display show "MEMORY LOST" when you turn the
System on, you should refer to In Case of Difficulty and reload
the weight and balance software. The "MEMORY LOST" display is

*The HP41lCV is the same as the HP41lC in every regard except that
it contains five times the memory; therefore, the memory expansion
module is not required with the HP41lCV.

18



an indication that the weight and balance software has been lost.
Note that the other programs, those in the ROM, cannot be lost
unless the ROM is damaged as, for example, by unplugging it while
the calculator is turned on.

Before using the weight and balance software for actual
flight you should test it thoroughly by comparison with manual
computations. If there is disagreement, see the weight and balance
chapter.

PERIPHERALS

The AV1 computer supports two peripherals at the present
time. Both of these plug into slots on the back of the calcula-
tor body (ports 3 and 4). These peripherals are, of course,
also able to support other programming for the basic HP41lC calcu-
lator. These peripheral devices are sold by Hewlett Packard
dealers. See the Yellow Pages for the name of the nearest dealer.

The HP82143A portable thermal printer is used to give you
a printed record of all computations. Special programming in
the AVl is provided to make the printer especially useful in
conjunction with the flight logging functions. Examples of the
printer output are given in the individual function descriptions
later in this manual. The printer is powered by rechargeable
nickle cadmium batteries and is, therefore, completely portable.
To use the printer, plug it into port 3 (make sure both calcula-
tor and printer are turned off first), turn calculator and printer
on, set the printer mode switch to NORM and proceed as you would
normally.

The HP82104A Card Reader attaches to the top end of the
HP41C. 1In so doing, it inserts a plug into port 4. The card
reader makes it possible for you to record the complete flight
log at any time. The medium is a small magnetic card about the
same length as and about two thirds the width of a stick of chewing
gum. This feature is particularly useful if you fly certain
routes frequently. You can record the basic flight plan on a
card and read that card each time you make the flight. There
is no necessity to load the flight log intc the machine manually
each time you make the trip. You can also make up a VFR and
an IFR plan, record each and choose the one you need at the time
of flight. If you are planning a day's flying with several stops,
each flight can be recocrded separately and entered instantly
when needed. Flights of more than nine legs are conveniently
handled by dividing the checkpoints between two cards. Finally,
the contents cof the AVl at the end of a flight can be recorded
for historical or comparison purposes.

Tc use the card reader, turn the calculator off. Plug the
reader into port 4. Follow the directions given for the func-
tions RECORD and CARD given in the functions description portion
of this manual.

The card reader may also be used to reccrd your weight and
balance software which is then simply read back in from the card

19



in event of loss. Instructions are in Section 2 of the Card
Reader Owner's Handbook.

HP41C/V CALCULATOR CAPABILITIES

In this section you will change the AVl computer back into
an HP41C calculator and explore some of the calculator's basic
properties. You may wish to skip this section for now.

At this time, if you haven't already done so, remove the
calculator from the carton. Notice that there are four slots
in the top end of the machine. Two are covered by dust covers
and the others are labeled "Memory Module" and "Aviation AV1",
respectively. Make sure the calculator is turned off. This
is indicated by a blank display. Remove the plug-in labeled
"Aviation AV1" by pulling gently on the tab on the module. Place
one of the dust covers (loose in the carton) in the slot. Move
the slide at the center of the top of the keyboard up thus releasing
the plastic overlay which should fall away if you turn the calcu-
lator upside down. At this point you have a basic HP41C calcula-
tor in your hands with one plug-in memory expansion module.

Now set this manual aside and turn your attention to the
HP Owner's Handbook and Programming Guide. Go through the intro-
duction and first three sections of Part I. Section 3 is optional
at this time, and it is not necessary that you be terribly thorough
with the other material. We hope that eventually you will want
to take the time to go through the whole manual in order to learn
about all the power of your HP41lC/V. It is a truely remarkable
machine with unlimited applications in numerous fields. Return
to this point when finished.

Before continuing, we will remove the program HEAT from
the memory. You need not do this if you did not load the program
in while working through the HP Handbook. Press the following
keys in order (calculator on): XEQ, ALPHA, C, L, P (these letters
are the blue letters on the key faces), ALPHA, ALPHA, H, E, A,
T (blue letters), ALPHA. Pause for about one to two seconds
between the two ALPHA keystrokes. The display will show "NONEXIS-
TENT" if program HEAT was not in the memory.

Now turn the calculator off, remove the dust cover you installed
in the number 2 port and replace the "AVIATION AV1" module.
Replace the plastic keyboard overlay. You have now converted
the HP41C into the AVl flight computer. In the introduction
section of the Hewlett Packard manual you saw how a program is
loaded into the programmable memory and assigned to a key. The
ADM Systems RCM contains 56 such programs, 28 of which are assigned
to keys whenever the computer is turned on with the ROM plugged

in. The weight and balance software is in the programmable memory
(RAM) .
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BASIC OPERATION AND FEATURES OF THE AVl

INTRODUCTION

If you read the Hewlett Packard Owner's Handbook and Program-
ming Guide chapters as suggested in the last section, you already
have some familiarity with the computer and its features. 1In
this chapter of this manual, we will expand on some of these
features and emphasize the basic operations.

Turning the System On and Off

The AV1 is turned on and off by successive presses of the
ON button (just below the display panel at its left hand end).
Before doing this you should be sure that the AV1 ROM is plugged
into the back of the calculator. Note that nothing must be plugged
into or removed from any of the ports on the back of the calcu-
lator when it is turned on.

When you turn the computer on (with the ROM installed) you
should see "WORKING" in the display and the small annunciators
"USER" and "PRGM". An airplane shaped symbol should then appear
briefly. This symbol and PRGM should disappear and the display
should show only "KEY?" and the small annunciator "USER". If
anything else appears in the display, proceed as in the following
table:

DISPLAY SHOWS DO THE FOLLOWING

"KEY?" and "USER" Nothing. This is the normal
turn-on display.

"PRGM" Nothing, will extinguish momen-
tarily.

"ALPHA" If "PRGM" is alsoc present,

wait until it extinguishes.
Press ALPHA button.

"USER" missing. Press USER button. Make sure
ADM Systems ROM is installed.

Small 0,1,2,3,4 Press RESET (gold key, then
RESET key) .

"GRAD" or "RAD" Press in sequence the keys

XEQ, ALPHA, D, E, G, ALPHA.

"BAT" Continue but replace batteries
as soon as conveniently feasible.

"SHIFT" Press gold key.
"KEY?" missing, Press RESET (gold key,
anything else present. then RESET).



If you are unable to obtain the "KEY?" display after pressing
the ON button and RESET, turn the calculator off and then on
again. If you still cannot get "KEY?" after processing RESET,
refer to the chapter In Case of Difficulty at the back of this
manual.

The annunciator "USER" must be present for the AVl functions
to operate. Manual computations which involve any but the simplest
functions of the HP41C/V are facilitated if the USER mode is
turned off. This is done by pressing the USER button whereupon
"USER" extinguishes.

The calculator is turned off by pressing the "ON" button
a second time. If the calculator will not turn off when you
press "ON", see In Case of Difficulty.

The Continuous Memory

The HP41C/V is furnished with continuous memory, that is
memory which is retained after the system power is turned off.
This memory holds both your custom weight and balance software
and the data you enter into the system. This memory draws miniscule
amounts of power from the batteries and therefore remains alive
as long as batteries are in the system. You may even remove
the batteries for up to about a minute to replace them without
losing memory. If the tiny annunciator "BAT" appears in the
left hand end of the display, it means that the batteries are
low and should be replaced. 1If you are in mid-flight, there
is no need to worry. Even after the annunciator appears, you
have about a month's life left but will be unable to use the
card reader. The motor is the largest system load. See Appendix
B of the HP Owner's Handbook and Programming Guide for instruc-
tions on battery replacement.

The continuous memory makes it possible for you to do things
like loading the system memory with a flight plan hours or days
before the actual flight.

The Automatic Turn-Off Feature

If you leave the system turned on for about 10 minutes with
no interaction, it will automatically turn itself off. No data
or programming is lost in this case. At turn-on you may not
get a "KEY?" display and should press RESET if this is the case
(see below).

Description of Keys to be Pressed

In the remainder of this manual, we will be instructing
you to press keys in sequence. The keys will be described by
their labels. When directed to press a key, find the label on
the key itself, on the plastic overlay, which is to be in place
whenever the AVl is used as an aviation calculator, or on the
sloping front of the key. 1If you find the label on top of a
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key simply press the key. Examples are the numbers 0-9, ENTER,

the left arrow key (right-hand most in the fourth row from the

top) and CHS. 1If the label in the instructions is a single letter,
look for it in blue on the sloping front of the key and then

simply press the key.

If the key label is found on the overlay in white (example:
TAS), press the key above the label (rightmost key in the second
row with TAN on its top in this example). 1If the key label is
in gold on the overlay (for example, GRD SP) press the gold key
(leftmost in the third row) first and then the key beneath the
label (the same TAN key in this example). The gold key is a
shift key. When you press it the display shows the annunciator
"SHIFT" and the next key pressed will access the gold labeled
function above it. If you wish to cancel the shift, press the
gold key again (before any other key) and the "SHIFT" will dis-
appear. If "SHIFT" does not appear in the display, the next
key pressed will execute the function named in white below it
on the overlay if there is one, or the function on the top of
the key if there is no white function on the overlay.

If you accidentally press the keys XEQ, STO, or RCL, press
the back arrow key to clear the display. If you accidentally
press EEX, press the back arrow key twice to clear the display.

When any key is pressed and held, the display shows a code
for the function. If the key is not released within about half
a second, the display changes to "NULL" and the function request
is cancelled.

The RESET Function

When the system is ready to perform a function for you,
it lets you know this by the request "KEY?" which tells you that
the system is completely ready and asks you to press the key
for the function you desire. It is good operating practice to
have "KEY?" displayed before activating any function, although
it is not necessary to do this in most cases. If you turn the
system on and "KEY?" is not displayed, the system is brought
to the ready mode by simply pressing the RESET key. Note that
this is a gold labeled function and is over the rightmost key
in the bottom row. The gold key is pressed first and then the
labeled key. 1If you permit each function you select to run entirely,
that is, if you follow the entire sequence of prompts as given
in the display (and as tabulated in the function summaries which
follow) and then press R/S (which is the same key as the RESET
key but the gold key is not pressed first) the system will return
to the ready mode and display "KEY?". 1If vou are in the middle
of a functicn and stop it (see next subsection) and then press
RESET or if a function is partially completed and either awaiting
input or displaving output and you press RESET, the system will
reset to the "KEY?" state. The exception to this is if the system
is expecting an alphabetic input. In this case, the dispiay
will show the annunciator "ALPHA" which must be extinguished
by pressing the ALPHA button before the RESET key.
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Note that the system will usually place itself in the "KEY?"
state automatically at turn-on. Normally, when you press the
ON button, the calculator displays "WORKING" briefly, beeps and
then displays "KEY?" showing that it is ready to go. If "KEY?"
is not displayed, press RESET.

The R/S Key - Starting and Stopping

The R/S key (rightmost key in the bottom row) is the system
control key. The letters mean Run/Stop. The key is used to
start and stop execution of functions. Normally you will use
it only to continue a function which you have selected and which
has stopped to request input or display data. When you select
a function by pressing the appropriate function key, the system
begins to execute that function and will continue to do so until
it needs an input or has some information to display. At such
times the system stops executing and shows you the display.

Some action is then required by you, such as the input of requested
data. You take the required action (the display tells you what

it is) and then press R/S which starts the system running again.

It continues to run until it needs to display something again

at which time the sequence is repeated.

If the display is requesting input information, it will
contain a question mark (?). Enter the requested data and press
R/S. 1If the display is showing output and the last character
in the display is 'R' this means the calculation is not finished.
There is more data. Press R/S. If the display shows output
with the terminal 'R' not present, this is the end of the func-
tion. Press R/S to return to the "KEY?" display.

The R/S key can also be used to halt execution of a function
in progress. If you start a function and know you are in error
and wish to stop it, press R/S. Then press RESET and start over.
You can tell if the system is executing a function. The display
will show the annunciator "PRGM" meaning that a program is running.
The display may also show a little airplane-like symbol which
moves from the left to the right-hand side of the display as
the program runs. Attempting to press RESET while these condi-
tions are present will have no effect. Press R/S first. This
causes both indications to disappear indicating that you may
press RESET. The situation where you halt a program in mid-execu-
tion is the one situation where you very definitely should press
RESET before any other keys.

Example Problem

At this point, we would like to take you step by step through
a sample problem. This will make the following pages clearer.
Follow all the steps exactly as given below. If you fail to
achieve the results we describe, press RESET (assuming that execu-
tion is stopped) and start over again. If you have continued
difficulty, turn the system off and then on again and try once
more. If you still cannot get the desired result, refer to the
chapter titled In Case of Difficulty.
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The problem we have chosen as an example is a simple true
airspeed (TAS) problem. Assume you are at 12,000 feet with an
indicated airspeed of 124 kt. The thermometer reads -10°C.
What are the mach number and true airspeed?

Make sure the ROM and overlay are installed. Turn the system
on. The calculator should display "WORKING", beep, and display
"KEY?". The annunciator "USER" should also be on. If "KEY?"
does not appear, press RESET.

The name of the function to be run is TAS. TAS is an overlay
function in white so press the key above it (rightmost key in
the second row). The display will change to show "TAS:DA".
These are subfunction labels and will be 