JETSET, for those of you whose
fantasies include manning a perilous
flight, offers the adventure of fly-
ing—minus the jet lag and the risk.
With the Jet Simulator Electronic

Trainer (hence JETSET), you'll
maneuver an aircraft through the
three stages of flight—takeoff, cruis-
ing, and landing—in less than ideal
conditions. The program, which runs
on the TRS-80 Model 11, uses the key-
board and screen to make a personal
computer version of a commercial
flight simulator. You and the con-
trols, of course, remain firmly
planted on the ground.

[ designed JETSET with three
criteria in mind. [ wanted it to be
technically sound and complex
enough to require a certain amount of
skill and judgment at the keyboard.
Above all, I wanted the game to hold
the player’s interest by presenting a
challenge. To make JETSET a realistic
simulation, everything the pilot does
in this program must be coordinated
with an instrument panel displayed
on the computer screen. In addition,
the pilot must follow the actual pro-
cedures required when flying in near-
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zero visibility. A plane flown in such
inclement weather must proceed ac-
cording to Instrument Flight Rules
(IFR) established by the government,
and the pilot must be specially trained
and certified to fly on instruments.
This information is incorporated into
the JETSET program.

Instrument landing is
the most complex part
of the simulation.

JETSET, which is written in
TRS-80 Model II BASIC, requires

~about 27K bytes of memory after the

language is loaded. (See listing 1.) I'll
begin by describing how JETSET
works and follow with a descriptive
series of flight lessons.

Computer-Simulated Flight

The JETSET program lets the pilot
activate the control surfaces of the jet
aircraft, adjust engine thrust, and

tune navigational radio equipment by
pressing a set of keys. (See table 1.)
The program responds to the key-
press commands by adjusting aircraft
attitude to match the control surfaces
and updating the instrument panel
display every four seconds as the tra-
jectory of the jetliner is tracked
through space by the computer.

The jet instrument panel gives the
pilot all the flight information he
needs to take off, navigate, and land
an aircraft using standard flight pro-
cedures and the radio facilities estab-
lished for modern-day flying. The
panel functions reveal what the air-
craft is doing and where it is located,
so that after a short period of training
the pilot knows instinctively how to
scan and interpret the panel data.

Position tracking, a vital ingredient
in the simulation, is performed in real
time to keep the flight situation up to
date. Although the pilot completely
controls the motion of the jet, wind
forces that vary with altitude can in-
fluence the flight. The program uses
an analytical combination of jet and
wind motion to solve the “wind tri-
angle” that is formed whenever an
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aircraft is aloft and moving through
layers of air. The wind-triangle solu-
tion yields the “true” motion of the jet
relative to the earth’s surface.

When the simulation begins, the
jetliner is poised for takeoff on the
runway at Philadelphia International
Airport. The geographic coordinates
of Philadelphia mark- the starting
point of flight. The computer fixes
this initial position in memory and
cranks out a new longitude and
latitude 15 times a minute. The pilot
controls the path of the jet during the
takeoff roll down the runway. If
everything is done correctly in the
cockpit, this path will lead to a take-
off with room to spare.

Once airborne, the jet is tracked
against a grid of meridians and
parallels, an involved computation
that requires the program to use
spherical trigonometry because of the
earth’s curved surface. Because the
geographic coordinates of airports
and radio beacons are stored in the
computer’s memory, a comparison of
positions yields the information it
needs to update the instrument panel
the pilot uses to navigate.

An instrument landing, the
trickiest part of any actual flight, is
also the most complex operation for
the computer to simulate. This type
of landing requires a programmed
geometry to simulate the Instrument
Landing System (ILS) pattern formed
by special radio beams. These beams,
which converge at the landing end of
a runway, deflect an indicator on the
instrument panel of the landing jet
and give the pilot an exact path to
follow during the final approach to
the airport.

Because JETSET knows precisely
where the pilot is telling the plane to
go, the program will continue to run
until the jet lands safely and rolls to a
halt or until the flight ends in disaster.
When the simulation has ended, for
whatever reason, JETSET provides a
complete report of the pilot’s perfor-
mance. The report includes the land-
ing location of the plane—whether on
or off the runway—to the nearest
foot, and, in case of pilot error, a
description of the error and the likely
damage to the aircraft.

Listing 1: The program listing for JETSET.
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REM: FROGRAM NAME=
REM: IFR FLIGHT
REM: CREATELD O
REM: REVISED
SYSTEM Y CLOEK
O GATO10000
REM BEGIN CRUISE MODUILE HERE

RW=(15-5
“ RW
¢ REM:SET UF WIND
OIM WA(10,1)

FOR I=0TQ7:WA(I,G)=RNL( =
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100 REM:VOR ATION COORDINATES TAELE
101 OIM VF(1S,1)
102 VF(Q,0)=40 TVFR (0, 1)=75.772
102 VF(1,0)=40.202:VF(1,11=74_4"
104 VF(Z,0)= TVF(E, 1)=70
105 VF(Z,0)=4
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107 VF(S,0)=44.41
102 VP (4A,0)
109 VF(7,0)=
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111 VF(7,0)=41
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> VF(10,0)=4
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170 DATA ALTITLE
S DIM F$(2&
FOR 1=0 T ¥8:READ F$(1):NEXT
DIM 5% (2S)
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Listing 1 continued on page 304

273



R e e T s

decreases power

reverses engine thrust direction during landing
lowers nose of aircraft by an angle of 5 degrees
lifts nose by an angle of 5 degrees

raises and lowers wing flaps

raises and lowers landing gear
releases wheel brakes for takeoff
signals an aborted landing attempt
inputs a frequency to VOR receiver

automatically rotates the radial selector dial

The TRS-80 keyboard CAPS key must be engaged throughout the simula-

2. An asterisk (*) identifies keys that may be typed additional times to in-

Key Function Definition
F Thrust increase* increases
S Thrust decrease*
Q Thrust reverse
! Pitch down*
| Pitch up*
— Pitch cancel sets nose
< Rudder left* increases
> Rudder right* increases
/ Rudder cancel returns ru
= Flaps
W Wheels
B Brakes
M Missed approach
\Y VOR frequency tune
R VOR radial select selects a
A VOR auto select
Notes: 1.

tion.

crease their control functions.
Table 1: Keys used for pilot control.

power applied to jet engines

to level flight (horizontal)

rudder angle to left by one increment
rudder angle to right

dder to center position

radial value for navigating
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Figure 1: The instrument panel display during takeoff.

Flying Lesson #1
Taking Off

When you load JETSET into mem-
ory and type RUN, the screen will
flash a message authorizing a takeoff
from Philadelphia International on
runway 9R. The screen will then dis-
play the upper section of the jet in-
strument panel and a perspective
view of the runway as it would ap-
pear from the cockpit (see figure 1).
At this point the jet is parked in the
takeoff position with its engines
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idling, ready to go when its brakes
are released. (Note: The "CAPS” key
of the TRS-80 keyboard must be en-
gaged and remain on for all key com-
mands used during the simulation.)
To prepare for takeoff, press the L
key to lower the flaps and check the
panel FLAP indicator. A down posi-
tion shows that the wing flaps are
now extended. The flaps provide the
vital extra lift needed during landing
and takeoff, when the jet airspeed is
marginal. Next, release the wheel

brakes (W key). The jet will begin to
move slowly because the engines are
idling at only a fraction of their rated
power or thrust. To apply full take-
off power, press the F key and watch
the THRUST lever indicator move to
its maximum forward position. The
program will now apply acceleration
to gradually bring the jet up to its
rated takeoff speed, 150 knots (173
mph).

As momentum builds, the AIR-
SPEED indicator begins to register.
The jet begins its takeoff roll down
the 10,500-foot runway. Soon after-
ward, the COMPASS indicator
begins to deflect from its 075 degree
reading as the jet is hammered by
gusts of wind sweeping across the
runway. This is a busy time in the
cockpit because you must carefully
steer the jet along the 200-foot-wide
runway strip as you come up to take-
off speed. A sliding arrow at the base
of the runway graphic shows how far
the jet is wandering from the runway
centerline. Use the rudder keys (<
and >) to steer the jet via its
nosewheel whenever this arrow veers
away from the center position. The
arrow will shift left or right whenever
the compass reading deviates from
the 075 degree direction of the run-
way. Careful steering, then, is an
exercise in coordinating both keys
with the compass reading and the
runway graphic (each press of a rud-
der key alters the direction of travel
by one degree).

Assuming that the jet doesn't veer
off the runway (which would end the
flight), you must be ready to execute
the lift-off maneuver when the air-
speed reaches 150 knots, at which
point you press the | key once, and
once only, to tilt the nose up 10
degrees. The jet will lift off just before
the end of the runway moves to the
bottom of the screen, and the horizon
line will vanish.

Immediately following the lift-off,
you must execute a three-step se-
quence to gain altitude promptly:

1. raise the landing gear (W key) to
reduce “drag” (air friction)

2. retract the wing flaps (L key)

3. reduce the thrust (S key) to at-
tenuate engine noise—in accor-
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Figure 2: The full instrument panel display.

fuel aboard (in pounds and percentage full)
communications channel

position of engine thrust levers

attitude of aircraft pitch

angle of pitch, measured from horizontal
compass heading of aircraft (direction of nose)
aircraft velocity through the air

rate of climb or descent

time of day (local time)
aircraft position (latitude and longitude) in degrees
and minutes of arc

landing gear position

position of wheel brakes

frequency to which VOR receiver is tuned

displays status of VOR receiver

value of selected radial (needle moves along window
directly above RADIAL)

distance to VOR ground station

aircraft elevation during final approach

turns on when flying directly over the ILS outer and
middle marker beacons

pair of needles that deflect according to aircraft
position in LS radio cone

flashes when aircraft is stalled during final approach

Instrument Units Function
EUEE pounds, %
VHF MHz
THRUST _
PITCH _
DEG degrees
COMPASS degrees
AIRSPEED knots
VERT SPEED  feet/minute
ALTITUDE feet aircraft altitude
CLOCK hr.min.sec
VLF OMEGA degrees and
minutes
RUD _ rudder angle
FLAPS —_ flap position
WHEELS —_
BRAKE _
VOR MHz
RANGE —_
RADIAL degrees
DME nautical miles
RADAR ALT feet
MARKER _
ILS _
STALL —_
Table 2: Instrument panel legend.

dance with federal antinoise reg-
ulations—as the jet passes over
metropolitan Philadelphia

You must perform this sequence in
the above order because the three
keys are software-interlocked. In ad-
dition, you must complete the three
steps before the ALTITUDE indicator
reads 1200 feet. If you do everything
correctly, the screen will erase to in-
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dicate a successful takeoff and a
display of the complete instrument
panel will appear. (See figure 2.)

Takeoff Mishaps

JETSET doesn't introduce random
flight emergencies, but the simulation
will abort with a grim message if you
mishandle the jet. Using the built-in
program specifications of a Boeing
747, the equations of motion dictate

that it takes 63 seconds to reach take-
off velocity (150 knots) after full
engine thrust is applied. During this
interval, the accelerating jet uses up
80 percent of the two-mile runway.

This equation of motion establishes
the safe takeoff envelope for the
simulation. You must use the | key
promptly when the airspeed reaches
150 knots. If you hesitate for another
10 seconds, it will be too late—the jet
will simply charge down the runway
at 172 knots, plunge into the marsh-
lands beyond, and . . . you get the
picture.

The anxious pilot who pulls the
nose up too sharply at lift-off time
(by pressing the | key more than
once) also comes to grief. The abort
message will point out that the tail-
end of the fuselage has struck the run-
way; the aft end of a 747 will clear the
ground by only a few feet during a
normal takeoff. Most important, as
pilot you must always remember to
lower the wing flaps before you at-
tempt to take off in a 400-ton jet,
even in a simulation.

Flying Lesson #2
Maneuvering

Following the takeoff, the jet slow-
ly gains altitude as it passes over cen-
tral New Jersey and heads toward the
Atlantic coast. None of this geog-
raphy is visible, of course, because
of the blanket of clouds below. At
this point, you must navigate the
jetliner entirely on instruments until
it's just a few hundred feet from the
point of landing at the destination air-
port, wherever that may be.

This lesson will give you a “feel”
for the controls and show you how
they relate to the instrument panel
functions. (See table 2 for a list of
controls.) The PITCH indicator
shows that the nose is tilted upward
(positive pitch) at an angle of 10
degrees. With the current position of
the THRUST lever, the jet is gaining
altitude at the rate of 6704 feet per
minute (VERTICAL SPEED). Press
the 1 key twice to level the nose to a
zero-degree pitch. The AIRSPEED
will now increase, VERTICAL
SPEED will become zero, and the
ALTITUDE will remain constant.
The | and t keys, which correspond



Takeoff Procedure

A. Lower flaps (L key).

B. Release brakes (B key).

C. Apply full throttle (F key).

D. Steer along the 075-degree runway
using left/right rudder keys (< and
>). Coordinate steering with the
COMPASS reading and the posi-
tion of the arrow located at the base
of the runway graphic.

E. Assoon as the AIRSPEED indicates
150 knots, press the | key once to
gently lift the jet of f the runway.

F. After the horizon line drops below

the screen, press the W key to raise
the landing gear.

. Retract the flaps (L key).

. Throttle back the engines (S key).

Sit back and relax for a minute or so
as the jet gains altitude.

____’,_____

Practice Flight
A. Execute the takeoff from Philadel-

phia.

e )

B. Level off at 10,000 feet.

C. Steer approximately north.

D. Adjust airspeed to 600 knots.
E. Tune to the frequency of the Buf-

falo VOR station.

Input the reciprocal value of the

115-degree radial into the receiver.

G. When the VOR needle moves to
center, alter course to 295 degrees
(COMPASS).

H. Now steer to keep the VOR needle
centered. This indicator, not the
compass, will provide exact
guidance for the remainder of the
flight.

I. Use the DME indicator to keep
track of distance remaining, in
nautical miles, to Buffalo. To
estimate the remaining flying time
(in minutes), simply divide the
DME reading by 10.

]. When the DME readout reaches
zero, the jet has arrived.

m

Instrument Landing

A. Execute the takeoff procedures.

B. Follow the directives given in the
Flight Plan (figure 7) for the in-
tended destination (Buffalo, NY or
JEK International). This will lead
the flight right up to the ILS Outer
Marker along the initial approach
radial.

C. Begin the initial approach, trim-
ming as soon as the DME readout
agrees with the value given on the
Flight Plan (20 nautical miles for
JFK International Airport). Trim as
follows:
® Reduce airspeed to 300 knots (S
key).

e Drop the landing gear (W key).

e Lower the flaps (L key).

o Adjust altitude to between 1700
and 1900 feet (elevator keys).

e Keep the VOR needle centered
(rudder keys) to stay on the initial
approach radial.

D. Be alert for the flash of the
MARKER lamp (which occurs
when the DME=12). At this signal
the jet must be maneuvered for the
final approach:
® Quickly swing the nose until the
compass agrees with the localizer
direction shown on the Flight
Plan.

e Use rudder and elevator keys to
keep the ILS indicator needles
centered as the jet descends along
the glidepath.

e As soon as the runway graphic
appears on the screen, use the
graphic arrow as a guide to apply
rudder corrections.

E. When the MARKER lamp flashes
again to announce arrival at the
decision-height point, check the
runway alignment using the graphic
displayed on the screen. If neces-
sary, press the M (Missed Ap-
proach) key to abort the landing at-
tempt. Otherwise, if the plane is
lined up safely, take all cues from
the RADAR ALT from here on in:
® At 100 feet, idle the engines (S
key).

e At 50 feet, flare up the nose (—
key).

e At O feet, the jet is on the runway.
Slow it down by applying reverse
thrust to the engines (Q key).
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to motion of the pilot’s control stick,
are used to climb or descend to a new
altitude. Each press of the t key
pushes the nose down another 5
degrees, causing a rapid loss of
altitude as both airspeed and vertical
speed build up. Regardless of the
maneuver —climbing or diving—you
should always use the — key to
quickly level off the jet when the
ALTITUDE readout reaches the de-
sired value.

You can steer the jet to a new
COMPASS course by pressing the
keys that control rudder angle. Press
the < key once to begin a slow turn
to the left and watch both the COM-
PASS and the rudder-angle indicator
(RUD). Each additional push of the
rudder key will make the angle more
acute, causing the COMPASS to
swing faster as the rate of turn in-
creases. Always use the rudder-cancel
key (/) to stop further turning as soon
as the COMPASS indicates the de-
sired course.

You can adjust AIRSPEED by
moving the thrust lever forward or
backward (F and S keys) one step at a
time. Each tap of the key shifts the
position of the arrow displayed on
the THRUST indicator and alters the
AIRSPEED reading. The 747 normal-
ly cruises at 600 knots, and for a
given thrust setting the AIRSPEED in-
dication will drop back during a
climb and increase during descent.

Because the instrument response
time is 4 seconds, you must delay
consecutive applications of the stick
or rudder keys until the panel instru-
ment readings catch up. The jet will
automatically level off when it
reaches an altitude of 45,000 feet; a
dive to ground level while cruising,
however, will abort the flight with a
simulated crash.

In a plane, the VLF OMEGA in-
dicator is part of an electronic sub-
system that receives and correlates
specially phased, very-low-frequency
radio waves. These waves, which
propagate over great distances, are
processed in the airborne receiver to
give the pilot a continuous display of
the changing position of the aircraft.
The JETSET simulator tracks aircraft
motion as the sum of two vectors: air-
craft movement relative to the wind
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Figure 3: Navigation by VOR (VHF Omnidirectional Ranges).

(compass heading and-airspeed) and
wind movement relative to the earth’s
surface. As a result of this tracking,
the longitude and latitude displayed
by the OMEGA readout can fix the
exact geographic position of the jet as
it is maneuvered through computer-
simulated winds. This process results
in an effective real-time simulation of
the actual OMEGA system.
Although the longitude and
latitude displayed on the OMEGA in-
dicator may be used along with any
chart or road map to check the pro-
gress of the simulated flight, the ac-
tual OMEGA system is normally used
for flying between continents. For
short-range and cross-country flights,
most aircraft—and the JETSET simu-
lator—rely on a more convenient
system popularly known as VOR
(VHF Omnidirectional Ranges).

Flying Lesson #3

' Navigating

Most aircraft navigate from point
to point using VOR radio facilities. A
ground station transmits radio beams
that radiate horizontally outward in
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all directions like the spokes of a
wheel. Each spoke or radial (there are
360) is fixed in direction and can be
used to provide an accurate and un-
varying path to its source, the VOR
station transmitter.

In practice, the pilot first tunes the
VOR receiver to a ground station
located at or near the destination.
Each station is assigned a unique fre-
quency. Next the pilot adjusts the
receiver’s radial selector dial to match
the particular radial intended for use
as a path (this dial is calibrated in
one-degree steps, from 000 to 359
degrees). The pilot then flies while
watching the needle of a sensitive
meter connected to the VOR receiver.
When the needle moves to its center
position, the aircraft has intercepted
the selected radial. By altering the
course to keep the VOR needle
centered, the pilot will be able to
guide the plane directly along the
radial in a straight line toward the
VOR transmitter.

Figure 3 shows you how to
navigate to Buffalo, New York from
Philadelphia International Airport.

|

|

|

|

|

|

(') PHILADELPHIA
INT'L AIRPORT

First tune the VOR receiver to 116.4
MHz (the frequency assigned to the
Buffalo VOR station) and select the
desired radial, 115 degrees in this ex-
ample. Rotate the radial dial until it
points to 295 degrees, the reciprocal
value of 115 (115+180=295). (The
reciprocal value is always used when
setting the selector dial to match the
chosen radial. This process gives the
VOR receiver proper internal orienta-
tion.)

Once tuning is completed, you fly
in an approximate northerly direction
and watch the movement of your
VOR panel indicator. Initially the
needle will be “pegged” to the right
side of its travel, but it will slowly
begin to move toward the center as
the plane nears the 115-degree radial.
Once the needle is at center, alter
your course to 295 degrees by com-
pass and swing the nose of your jet
toward Buffalo. Now you must make
minor steering corrections, using the
rudder to keep the VOR needle
centered.

This needle, rather than the com-
pass reading, provides the guidance




for the remainder of the trip. Upper-
air winds will generally deflect the
heading (compass course) of the jet
from its actual track over the earth'’s
surface, but if the plane is flown with
the needle centered, the path of travel
will remain exactly on the 115-degree
radial. The compass reading may dif-
fer by a dozen or more degrees when
you are flying at upper altitudes in
the presence of high-velocity jet
streams.

The process of adjusting the steer-
ing to keep the VOR needle on center
is called “chasing the needle.” If the
needle (which represents the radial)
begins moving to the left, you must
apply some left rudder until the nee-
dle returns to center. For needle
deflection to the right, steer to the
right. After a minute or two you
should be able to establish a compass
heading that keeps the VOR needle
centered until the jet arrives in
Buffalo.

The VOR system carried aboard a
jetliner includes a very useful and im-
portant device known as the DME
(Distance-Measuring Equipment).
Once the VOR receiver is tuned to a
station, the DME indicator con-
tinuously displays the distance in
nautical miles (NM) to that station. In
a flight to Buffalo, for example, the
DME would read about 180 NM
when the northward-flying jet first in-
tercepted the 115-degree radial. From
then on, as the pilot steered toward
Buffalo the DME value would pro-
gressively decrease in step with the
aircraft’s position until the reading
reached zero. A zero reading would
indicate that the jet had flown over
the VOR station. The DME readout
would then slowly begin to increase
as the pilot passed by Buffalo.

The simulator VOR receiver is
tuned and adjusted from the key-
board. To tune to astation, first press
the V key, then type in the station fre-
quency. The typed characters will
echo on the screen; to correct them,
use the Backspace key. Finally, press
Enter to terminate the input. To tune
in the Buffalo station, type the 6-key
sequence V116.4 followed by the
Enter key.

A similar procedure sets the VOR
receiver to any selected radial except
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Intelligent 86-Key ASCII
Extended Keyboard)
e 132-Column Dot-Matrix Printer
e CP/IM* Operating System

You Read It Right ...
All for $5995!

IMSAI .Thinking ahead for the 8o’s

Computer Division of the Fischer-Freitas Corporation
a1 5’635'7515 910 81st Avenue. Bldg. 14 » Oakland. CA 94621
*CPIM is a trademark of Digital Research.

Imsai is a trademark of the Fischer-Freitas Corporation

* 10-Megabyte Hard Disk
* 5%" Dual-Density Floppy Disk Back-up
* 8-Bit Microprocessor
(Optional 16-bit Microprocessor)
* Memory-Mapped Video Display Board
* Disk Controller
* Standard 64K RAM
(Optional 256K RAM)
* 10-Slot S-100 Motherboard
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Circle 212 on inquiry card.



Circle 453 on inquiry card.

Protect yourslf
against the high cost of static

Electrostatic discharge, in addition to
causing problems like the one above,
can damage delicate electronic
control and logic circuits. It takes so
little voltage that you might not even
feel the spark.

As little as 500 volts can send
erroneous data, alter “memry”, write
incorrect data on a disk, or cause
printers to run wild, throwing paper
into the reom. All of which means
expensive service calls and even
more expensive system down time.

Only 500 volts, yet you can easily
generate over 12,000 volts of static
charge just walking across a carpet.
Even on a vinyl floor, 4000 volts is
not uncommon.

The solution is simple
3M Brand Static
Control Floor
Mats can
create an
inexpensive
“island of
protection”
around your
delicate
electronic equipment,
harmiessly draining the
static charge from opera-
tors and other personnel.

For as little as the cost of a single
static-related service call, you can say
goodbye to all these problems.

3M Brand Static Control Floor Mats
come in hard mats for easy movement
of castered chairs, and soft mats for
comfortable standing.

For information about how you can
purchase 3M Static Control Floor
Mats, call toll free
1-800-328-1300
(In Minnesota, call collect 612-736-9625.)

Ask for the Data Recording Products Division.

3M Hears You...
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that you type R first rather than V.
To adjust the receiver for the flight to
Buffalo, type R295 followed by the
Enter key.

The RANGE window of the VOR
receiver displays OUT whenever the
receiver is not tuned to any station or
whenever it is tuned to an incorrect
frequency. An OUT also appears if
the receiver is tuned to a VOR station
whose distance exceeds 300 NM, the
maximum range of the VOR signals.

Flying Lesson #4
Practicing VOR

Several practice flights to Buffalo
on the JETSET simulator will ac-
quaint you with the simple principle
of VOR navigation. Although it isn't
necessary, a chart or group of road
maps that encompass the Buffalo-
Philadelphia area would help you
visualize the progress of the jet.

Begin by taking off from Philadel-
phia, climbing to about 10,000 feet,
and leveling off. Then apply the left
rudder until the compass reads 000,
give or take a few degrees. While
you're on this northerly course, ad-
just the thrust (F and S keys) for an
airspeed of 600 knots.

Tune to the Buffalo VOR station
by typing V116.4 and the Enter key.
Set the receiver for the reciprocal of
the 115-degree radial by typing R295
followed by Enter. This completes the
tuning procedure. The VOR needle,
which is located directly above the
RADIAL window on the display, will
now remain pegged to the rightmost
position for about seven minutes as
the jet flies north.

Once the VOR needle begins mov-
ing toward the center of the graphic
slot, prepare to alter course. When
the needle reaches center, apply the
left rudder (< key) and bring the jet
on a compass course of 295 degrees.
Remain on this course for about a
minute and watch the motion of the
VOR needle. Now you can begin
chasing the needle by applying the
rudder corrections needed to center
the needle and keep it there. You may
need to make an occasional steering
adjustment if the needle begins to
wander, but as long as it remains
within one dot of center (each dot

represents one degree), your course
will be reasonably accurate.

When the Buffalo radial is first in-
tercepted, the DME indicator should
read approximately 180 NM, and it
should take about 18 minutes for the
600-knot jet to reach its destination.
The exact flying time, of course, will
depend on the strength and direction
of the prevailing winds, but the DME
readout will always show the exact
remaining distance. If you use a map
to keep tabs on the practice flight,
remember that DME distances are
nautical (not statute) miles. A DME
reading of 100 NM corresponds to
115.2 statute miles.

As the jet moves along the radial,
the RANGE window of the VOR
panel will display TO, indicating
orientation toward the VOR station.
As soon as the DME reads zero, note
the reading of the OMEGA display.
Because the jet is passing directly over
the ground station, the display should
read 42° 55 North, 78° 38 West,
equal to the geographic coordinates
of the VOR station. This reading con-
firms that the navigation was ac-
curately performed by the VOR
system. If you have maintained the
course, a FROM will appear in the
RANGE window as the jet proceeds
in a westerly direction away from
Buffalo, New York.

Flying along Airways

Although [ used the 115-degree
radial for the practice flight to Buf-
falo, I could just as well have chosen
other radials for guidance. For exam-
ple, a map shows that the 140-degree
radial passes directly through Phila-
delphia and would therefore reduce
the flying time if it had been used as a
path. I selected 115 degrees instead
because it is designated as a jet route
by the FAA (Federal Aviation Ad-
ministration). The FAA has estab-
lished a network of special radials that
high-altitude jets must use when fly-
ing on instruments. An aviation chart
reveals that radial 115 from Buffalo
corresponds to jet route J-95 when the
radial direction is adjusted for the
earth’s magnetism (the JETSET pro-
gram works with true, not magnetic,
directions).



346°

BUFFALO VOR
(116.4 MHz)

278°

PHILIPSBURG VOR
115.5 MHz

Figure 4: Jet airways used for flying on instruments.

In order to comply with regula-
tions, an actual high-altitude flight
from Philadelphia to Buffalo might
require the pilot to proceed as
follows:

ofly toward Philipsburg, Pennsyl-
vania along jet route J-60 (as shown
in figure 4)

e alter course at Philipsburg to pick
up jet route J-61, which leads direct-
ly to Buffalo

During the first leg of the trip, the
pilot would tune the VOR receiver to
115.5 MHz, the frequency of the
Philipsburg ground station, and fly
along the J-60 radial (278 degrees).
Just before the pilot reached
Philipsburg (as shown by the DME
indicator), he would retune the
receiver for Buffalo (116.4 MHz) and
adjust it to the radial that correspond-
ed to jet route J-61 (346 degrees). The
pilot would then alter his course,
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chasing the needle to follow radial
346 until he arrived at Buffalo.
Numerous VOR stations scattered
throughout the country enable a pilot
to fly extended distances simply by
hopping from one station to the next,
retuning the receiver to locate the
designated jet routes. JETSET,
however, needs only a handful of
VOR stations to establish a network
for instrument flight simulation.
Figure 5 shows the frequencies and
locations of the VOR stations built in-
to the program. You may use any of
these VOR stations for practice flights
to the given cities or as stepping-
stones for navigating from city to

city. (Remember that a tuned-in VOR

station must be within 300 miles to
activate the airborne VOR receiver.)

The VOR receiver in the JETSET
simulator is as versatile as its real-life
counterpart. When a pilot is lost or
disoriented the receiver can be tuned
to a VOR station and the radial-

selector dial rotated until the needle
of the VOR meter centers. The
reading shown on the radial dial then
represents the direction from the
VOR station. Combining this with
the distance read on the DME in-
dicator results in an exact position
"fix.”

In the JETSET simulator a press of
the A key results in an exact position
fix. The program automatically
rotates the invisible radial-selector
dial for the pilot and quickly displays
the direction from the tuned-in sta-
tion in the RADIAL window.

Instrument Landing

Using the VOR receiver as a guide,
a pilot can navigate accurately from
one city to another without any view
of the earth below. VOR radials are
suitable for point-to-point naviga-
tion, but when a pilot arrives at his
destination he needs another system
of guidance to get to the airport run-



LEGEND.

LOCATION

FREQUENCY (MHz)
LATITUDE (NORTH)
LONGITUDE (WEST)

FLINT, MI BUFFALO, NY
116.9 MHz 116.4 MHz
42°58' N 42°55'N
83°44' W 78°39'wW

SCALE :
0 100 MILES
—

GREEN BAY, WI
117.0 MHz
44° 33'N
88°12'w

JOLIET, iL
112. 3 MHz
41° 33'N
88°19' W

CLEVELAND, OH
113.6 MH2
41° 22'N
82°10' W

Figure 5: Locations and frequencies of sitnulated VOR ground stations.

way itself. In this case, the pilot must
revert to a radio aid, the Instrument
Landing System (ILS), a facility de-
signed to make blind landings possi-
ble. A trained pilot flying an aircraft
equipped with an ILS receiver can
locate an airport and safely land on a
runway that may not be visible until
a minute or so before the actual touch-
down.

An ILS installation consists of a
group of radio transmitters arranged
in the vicinity of the airport where
ILS landings are to take place. These
transmitters radiate highly directional
radio beams that converge at the foot
of the runway, forming a cone-
shaped pattern like the rays of a
searchlight (see figure 6). The pilot
first maneuvers the plane into this in-
visible cone, then wuses the ILS
receiver to follow the radio waves
down until the aircraft is just a few
hundred feet above the ground. At
this low altitude the runway should
be visible, so the actual landing can
be completed in the usual way.

The airborne instruments used to
locate and follow the cone of radio
waves are a marker lamp, an ILS in-
dicator, and a radar altimeter. On the
JEISET simulator panel these three
components are identified as the
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MARKER, ILS, and RADAR ALT re-
spectively. The panel MARKER lamp
flashes on when the aircraft flies over
a point called the “outer marker”
(OM in figure 6), telling the pilot that
the plane has just entered the ILS
cone. The crosshairs (horizontal and
vertical needles) of the panel ILS
meter will now begin to deflect, and
the pilot must maneuver the plane to
keep the needles centered in order to
tollow the path of the ILS radio cone.
As the aircraft descends along this
narrow path, the radio altimeter
(RADAR ALT) gives a continuous
display of the exact elevation from
the ground (in feet). The radar altim-
eter is much more sensitive than the
conventional altimeter, so it is always
used for precision landings.

During the time the aircraft has
entered the ILS cone and is heading
toward the runway, when the pilot is
making the final approach, the plane
flies in a direction known as the
“localizer” direction of the ILS radio
beams. The angle that the radio cone
makes with the ground is called the
“glideslope” angle, and the descend-
ing plane is said to be flying within
the ILS “glidepath.” The two moving
needles of the ILS indicator corre-
spond to the localizer and glideslope

BOSTON, MA
112.7 MHz
42°22'N
70°59' W

JFK, NY
115.9 MHz
40°38'N
73°46'W

PHILIPSBURG, PA
115.5 MHz
40°55' N

77°59' W

axes during the final approach. The
pilot chases the vertical needle (which
moves left and right) to remain
aligned with the localizer direction.
The horizontal needle (which deflects
up and down) must be chased using
the elevator controls to keep the
plane within the glidepath.

Once the descending aircraft
reaches the ILS “middle marker”
(labeled as MM on figure 6), the panel
MARKER lamp will flash again,
alerting the pilot that the plane is just
a fraction of a mile from the runway.
This critical location is called the
“decision height” of the final ap-
proach because the pilot must now
decide whether he can safely com-
plete the landing. If the runway ap-
pears in view directly ahead, the pilot
can make a visual landing. If, how-
ever, the plane is not properly lined
up with the runway (because the ILS
needles were not kept centered), the
pilot must abort the landing attempt
at once by climbing out of the
glidepath. This situation is known as
a “missed approach.” When a pilot
misses the approach, he flies a safe
distance away from airport traffic
and then returns to the OM point for
another try.

Every ILS-equipped airport uses



(6a)

VOR STATION

ILS "CONE"

MARKER (OM)

INITIAL

\MIDDLE

MARKER (MM)

APPROACH
RADIAL
(6b)
%
e
MISSED APPROACH
1800 FT ‘r
GLIDESLOPE -
ANGLE 3°
SAFE LANDING
l L Ny ———
oM RUNWAY
5.3 MILES —! 0.7 MILES ———+]

Figure 6: ILS (Instrument Landing System) geometry showing the localizer direction (a); ILS geometry showing the vertical glideslope

angle (b).

the geometric layouts shown in figure
6 for its instrument landing pattern,
with minor variations to suit the ter-
rain. The exact ILS arrangement
(localizer direction and glideslope
angle) for any given airport is
published in a manual of approach
diagrams (one for each airport),
which the pilot studies well in ad-
vance of his instrument landing.
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Obviously, an instrument landing
is a tricky procedure that airline
pilots must practice in large-scale
simulators to perfect. The routines
that simulate landing are an impor-
tant part of the JETSET program;
they closely follow the sequences that
develop when a plane flies into the
ILS pattern. You may have to make
several attempts at a simulated land-

ing before you can consider yourself
qualified to handle a jetliner under
bad weather conditions.

Flying Lesson #5
Practicing ILS
Preparing for an instrument land-
ing, even aboard the JETSET sim-

ulator, begins when the plane is still



many miles away from the airport.
Because all ILS landing ‘ procedures
follow a standard pattern, the John F.
Kennedy (JFK) International Airport,
conveniently located with respect to
Philadelphia, can serve as a practice

landing site. A simulated flight from
Philadelphia to JFK lasts about 20
minutes from takeoff until the jet
rolls to a stop on the runway.

Every airline flight must be con-
ducted in accordance with a flight

e

A

[ o) N
Y T
/[ \

After takeoff, continue climbing to 3000 feet on course
At 3000 feet alter course to 000 degrees and continue
climbing. Adjust thrust for airspeed 580 knots, tune
VOR to Philipsburg station (115.5 MHz), and set radial

Steer along 278-degree radial when intercepted. Level
off at 40,000 feet and proceed to Philipsburg at 600

At DME =20 NM, retune VOR to Buffalo (116.4 MHz)
Upon intercepting 346-degree radial, alter course to

AtDME =73 NM, begin descent to 1900 feet (descend

Execute ILS final approach procedures when
MARKER lamp flashes. Localizer direction is 042

After takeoff, continue climbing to 6000 feet on course
075 degrees. While climbing, tune VOR to JFK station

Level off at 8000 feet. Steer left to intercept radial,
align with it, and proceed toward Long Island, NY at

At DME =38 NM, .begin descent to 1900 feet (descend

Philadelphia, PA To Buffalo, NY

1.

0785 degrees.
_.

to 278 degrees.
3.

knots.
4,

and set radial to 346 degrees.
5.

follow radial to Buffalo.
6.

at approximately 11,000 FPM).
7. Level off at 1900 feet. Remain aligned with radial.
8. Begin initial approach trim when DME =20 NM.
9.

degrees.

Philadelphia, PA To JF'K International, NY
1.

(115.9 MHz) and set radial to 058 degrees.
R.

400 knots.
3.

at approximately 7410 FPM).
4. Level off at 1900 feet. Remain aligned with radial.
5. Begin initial approach trim when DME = 20 NM.
6.

Execute ILS final approach procedures when
MARKER lamp flashes. Localizer direction is 028
degrees.

%/

Figure 7: Flight plans for a simulated instrument flight.
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plan, a document that specifies the
routes the pilot will fly until he ar-
rives at the destination. An actual
flight takes place at standard altitude
levels and under close supervision of
air traffic controllers, but the flight
plan prepared for the practice run to
JFK International tells the JETSET
pilot exactly how to proceed. (See
figure 7.)

Using the Philadelphia-JFK flight
plan as a guide, execute the takeoff
procedure and climb to 5000 feet
while maintaining a compass course
of 075 degrees. During the climb,
tune your VOR to the JFK ground sta-
tion (115.9 MHz) and input the radial
value of 058 degrees.

Level off at an altitude of approx-
imately 6000 feet. Use the < key for
the left rudder to alter the compass
course to approximately 000 degrees.
Hold this course until the VOR needle
nears its center position. Now steer to
058 degrees and begin chasing the
VOR needle.

The jet will head directly for JFK as
long as you keep the VOR needle
centered—the 058-degree radial is
used because it's the “initial
approach” radial defined for the JFK
airport. It will lead to an intercept
with the runway outer marker (OM),
a prerequisite for the instrument
landing.

As soon as the DME indicator
reads 38, you must prepare for land-
ing. To begin a descent, adjust the
elevators for a pitch of —10 degrees
(press the t key twice) and level off at
an altitude of about 1900 feet.

Start the “initial approach trim”
procedure for the jetliner when the
DME distance is 20 NM. First reduce
your airspeed to 300 knots (S key),
lower the landing gear (W key), and
lower the wing flaps (L key). The air-
speed will automatically drop back to
120 knots as soon as the flaps are
lowered, as required for a proper
landing. Complete the trim procedure
by adjusting altitude wuntil the
ALTITUDE indicator reads between
1700 and 1900 feet.

You must execute this procedure
quickly so that the aircraft is in its
proper “profile” or flight configura-
tion as it approaches the OM along
the initial approach radial. You will



reach the OM when the DME reads
exactly 12 NM, so the jet should be in
its trim profile and steered to keep the
VOR needle centered (to within two
graphic dots) as the OM point nears.

If you've done these steps carefully,
the panel MARKER lamp will flash
when the DME indicator reads 12
NM. This is a signal that the aircraft
has just intercepted the ILS radio cone
and must be promptly steered to align
with the localizer direction (028
degrees) at JFK airport.

Press the left rudder key (<) quick-
ly when the MARKER lamp flashes.
It's imperative that you swing the jet
to a compass course of 028 degrees
before it flies out of the narrow area
of the radio cone (this would occur
about 15 seconds after the MARKER
lamp turns on). A compass reading of
028 degrees (give or take one degree)
before the MARKER lamp goes off
will ensure that you completed the
turn in time for the jetliner to enter
the ILS radio cone. Both the ILS in-
dicator and the RADAR ALT meter
should be activated. If not, the turn

took too long to complete and you
need more practice in making a fast
turn. For another attempt, you can
stop the simulation program and
begin again or raise the flaps and
wheels and circle back to pick up the
initial approach radial for another
attempt.

The rapid updating of the ILS in-
dicator means the jet is now begin-
ning its crucial final approach. You
have very little margin for error. The
program will automatically change
the sensitivity of the elevator and
rudder keys; each press of the
elevator key varies the pitch by one
degree and the course changes by one
degree each time a rudder key is
typed. Quickly press the ! key three
times to pitch the nose down 3
degrees and turn your full attention
to the ILS display.

You must use the rudder keys to
chase the vertical needle of the ILS in-
dicator as the jet loses altitude (as
shown by the RADAR ALT reading).
If the ILS horizontal needle moves
from center, chase it by using the

elevator keys. Crosswinds blowing
across the airport will tend to deflect
the jet (and the vertical ILS needle),
so you must make every effort to
keep the two ILS needles where they
belong—exactly on center.

The RADAR ALT indicator, a
meter that activates when the final
approach begins, shows the elevation
of the descending jet (feet above
ground level). At an elevation of
about 600 feet, JETSET will display
the approaching runway on the
lower-right portion of the screen to
simulate that the ground is now visi-
ble. The arrow appearing at the foot
of the graphic shows the exact align-
ment of the jet in relation to the ap-
proach end of the airport runway.
You must now use this visual refer-
ence instead of the ILS indicator to
quickly correct any course errors. For
example, if the arrow extends too far
to the left, beyond the runway base,
apply some right rudder to realign the
jet’s path.

After a few more seconds the
MARKER lamp should flash again to

Information Catalog!

It's the tree booklet
that lists over 200 helptul
Federal publications; more
than half, free. On topics like
home repairs. Money man-
agement. Nutrition. Informa-
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announce that the plane has just
reached the middle marker point
along the approach path, the
decision-height location. Now a
quick decision is vital. If the arrow of ‘ ‘
the runway graphic extends too far
left or right, beyond therunwaybase,
the jet is not properly lined up for a
safe landing and you must press the
M key immediately to signal a missed
approach to the computer. JETSET
will comply by announcing that the
pilot’s decision was a correct one for
the landing situation.

If however, the runway arrow
shows that the jetliner is safely
aligned for a landing, you must bring
it down as follows:

1. At an elevation of 100 feet
(RADAR ALT reading), press the
S key once. This command will
“chop the throttle” (abruptly
reduce the engine thrust to idle).

2. At 50 feet, press the — key once to
“flare up” the nose of the jet. This
maneuver automatically tilts the
aircraft upward slightly to a
positive pitch, causing a controlled
stall. The jet will now sink gently
down to ground level as it loses
aerodynamic lift.

. At O feet the jet has landed and is
rolling along the runway. Quickly
press the Q key to apply reverse
thrust to the engines. Reverse
thrust decelerates the aircraft
gradually until the AIRSPEED
readout reaches zero.

Your JETSET flight concludes with
a display of the landing information
that tells you how well you handled
the jet. This information specifies
where ground contact occurred and
where the jet finally rolled to a halt. If
you made a mistake at the middle
marker, the landing report will point
out the consequences.m

The author has offered to make copies of
his program available to BYTE readers for
$8. Send a blank disk, a check, and a self-
addressed, stamped envelope to

Eugene Szymanski
693 Rosedale Rd.

Princeton, NJ 08540 ‘ @Ofﬁ nge mic ro

= PRINTER STORE
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Listing 1 continued from page 273

FRINT@(
FRINT@
FIORX=
FORY=10T
FRINT@(Y, X), CHR$(14&)3
NEXTY

NEXTX

FRINT@(
FRINT@(10,

5 Yo o ko o 5 SFRINT@ (&, 3%), "RULD™
ﬁINh%(lqylﬁn),lHR$(l'7)

)VEHR$(1-1)7QTRINU$(1911-U)1IHR$(1 0) 3

FRINT@ (17
FRINT@(Z1,
FORY=1T0O
FORY=1T ¢ X$ (150) :NEXT

RINGS (15, 150) 5 CHFEE (1 57)

). "RADIAL"
), "OME":FRINT@(

FHRY I.T
FRINT@(Y, X), ZHR$(14=)3

NEXTY

0 NEXTX

2 FRINT@(ZZ, 0), CHR$(121)3 STRINGS (15, 150) 5 CHR$( 1:20) 5
7/ ) p i EEd

e FRINT@(17 14)7"MQRPER“'PRINT@(13

SEPRINT@(10,4), " !
RINT@(’ 4), "RADAR

g

sUSTALL"
FRINT@(10, 1
RETLIRN
REM: [

$=”######”'V1=
Fa="4##, ###": V1

TFS="H#H#H#":1VI=MZ: G
':XF 2 F$‘“####ﬂ“ Vl«ﬂL L8]

DSLRZO00

REM:DISFLAY TH
FOR I=1 TOQ 7
FRINT@(I,11),CHR®(ZA) 5" "
NEXT

FRINT@(TR, 11),"
REM: DTZFLAY FLAF
PRINT@(IV~U),IHR$(~ Y3 MINEXT

IFF (7) =OTHENFRINTCHR$ (5X) : FRINT@T 10, 19) , " "

FOR I=10 T 1
FRINT@(ER,S4),

INT@(I,54), CHR$ (24) 5" "INEXT

2 AZ2) S CHR$(2A) 5 " NEX)
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I

FRINT@(4‘
& PRINT@(S,
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FRINT@ (7 T CHRS (Z24) 556 (17)
FRINT@(/7,RF), CHR$ (147) s CHR$ ( 25) s GOTOAOQS
1 THENRETLIRN

LAY VoK VALUE?
Fe="H#4H#. 4

FRINT@(17
IFVO$(1)=
FRINT@(17, w
RETLIRN

REM: KEY FLOLL SUBROLIT

_)),IHR$ T2

DA, PR YL, DO, T

RETHRN
REM: THRLIZT EEY
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"THENTR=TR-1ELZETHR=TR+1
1THENTR=1:RETLURN
IFTR*ATHENTR=A:RETLIRN

RETLIRN

REM: RLIDOER EEYS

IFks=", "GOTOY 1 HELSERA=RA+1
IFRAZ4THENRA=4

RETLIRN

: RA=RA-1: IFRA<-4THENRA=-4
RETLIRN

REM: ELEVATOR KEYZ

t IFHR=12THEN.I=1

HR$ (1) THENFA=FA+.IE

REM: WHEELZ EEY
IFWH=1OTHENWH=1:: R
IFWH=12THENWH=1
REM: I VIO FREG

FRINT@(14,55 LHR%(I);

LINE INFLIT"VO (M3 UXSIVILICL) =VAL(VXS)
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REM: ZET VIR RALDIAL

FRINT@(14,%5), CHR$ (1)}
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FRINT@(14,%5),SFC(14)5CHR$(2) : RETLIRN

REM: FLAF= KEY
IFBR= IUTHENBR—

<REM.REV THhLﬁ' X
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[ AFRFRIOACHED EEY
2)=1THENF (S)=1

REM: FLARE KEY

OTHENFA=0: FL=2: RETLIRN

=1 :RETIRN

REM:SITUATION LIDATE ROUTINE
TUS=TIMES: GUSLE /G503 To=T-TL: TL=TD

HENAF
DT U0,
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107Z
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ITHENAX=AL.:F (&) =1
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REM: LIFFDATE FLIEL

O:RETLIRN

1THENR RETLIRN
THENRETLIKN
FA/ER) ) #101. 4

© RETLRN
REM: LFDATE ALTITLLE
IFF (7)=1THENRE MURN

t AL=AL+T.#RE /40 Listing 1 continued on page 306
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Clock/Calandar Card
A/0 + D/A Interface. .
Romplus + card
Super Talker SD-200
Keyboard Filter ROM for Romplus
Copy ROM for Romplus

Rom Writer card

— W

80 Column Card. . ..
Enhancer Il

e_
PROM Develonmont sVs%En
Clack (Apple II1)
DD 8'*Disk Controller
V-1100. 8''Dual Disk Drive.

VisiCalc (ATARI 800, I18M, Apple) . ...
HEWLETT

[ PACKARD

HP-41C....... $149
HP-41CV...........219

HP-41 CARD READER
HP-41 OPTICAL WAND
HP-IL PRINTER (82143A)
HP-IL INTERFACE MODULE
HP-IL PRINTER (82162A)
HP-IL DIGITAL CASS. DRIVE

"

ar mﬂ“oc

185

ATARI 400, $259
ATARI 800, $649

-

S
ATAR! 16K Memory Mod

ATARI 850 Interface Mod

ATARI 830 Modem

ATARI 825, 80 Column Printer. .
ATARI 410 Program Recorder . . .
ATARI 810 Oisk Drive

ATARI Joysticks, Pair

ATARI PAC-MAN®

565.
79,

Call us for best prices on full ATARI line !

uters

—FRANKLIN—

—MICROSCI—
Apple Il + Compatable Drive
Disk Drive w/controller.
Disk Drive w.0./controller

CK commodore

Vic 20 w/5K
Datasette
Super Expander
Commodore 64

I 51 TEXAS INSTRUMENTS
\‘U | 11-99/4 Computer

-/ TI-55 Calculator
TI-LCD Program Calculator. ..
TI-58¢ Calculator
TI-59C Calculator
TI-PC100 Printer/Plotter.

SHAR

PC-1500 Hand Held Computer
CE-150 Four Color Printer

1BM-Quadboards by Quadram, Corp.
Memory Expansion. Clock. Par. Intertace.

RS-232 Interface...ALL ON ONE BOARO !

Quad Board w/64K Installed
Quad Board w/256K Installed

HP-41 QUAD MEMORY MOD
HP-41 EXT. FUNC. MEM. MOD
HP-41EXT. MEMORY M0OD
HP-41 TIME MODULE

[ L TR AR R R U LR NI |
L I T W A W W R 2 |
LI S AR ) (SRR IR
I)nanJIHIUUﬂ

hp-15cf119

HP-16C
Your Choice

—Moniters—
Amdek 300G 13'' Green Phos. ..
Amdek Color 1 13"*
Amdek Color I
BMC 12°'Green Phos
Zenith 121 12°'Green Phos. .

190.

119

HayesSmartmodem-1200
Hayes Smartmodem
Hayes Cronograph
Hayes Micromodem Il (Apple 1). .
Novation Apple Cat
—Printers—
Epson MX-80
Epson MX-80FT
Epson MX-100
IDS Prism 80
IDS Prism 132
Diablo 630
Centronics 730-1
Centronlcs 730-3
Centronics 739 Parallel £
NEC8023.................. 499,
Okidata 82A
Smith-Corona TP-1

Prices do not include shipping. All prices and offers subject to change without notice.

ersonal
computcr

stems

Box 1073
Syracuse, N.Y. 13201

SY

315-478-6800
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Listing 1 continued:

IFAL
RETLIRN

RETLIRN

THENRT=0:
THEN. ==~ 1F
S (RA) 2
IFRA=ZTHENRT
TFRA=3THENKT
I*RT RA=.1#RA

TFAL SO THENAL =0 KE THRN
4SO THEMAL= 45000

LUFDATE AIR%FEED
D=1 00#TH

ZuFA

1 OTHENRE THRN

RE TIIFN

IFRA=

10:L0TOL Y37
2OELLERT =0

O RETLL

» IFRA= ()THENF\EWIIF\N

= 1B 2BEGE= 1+

£ RF=40+RA+RA: RETLIRN

REM CIOMFLITES
SIE R (i)
(GR—-GC): EL (4)=1:

RETLIRN

RETLIRN

RETI

SUESLIRY
A=Wr+1
L=WV:

Ma=

12

1400
1402
1404
140¢
1402
1410
1412
1414

AZ=A%(
RETURN
TW(1)=
1442 A=A

IZIR OR#4A0: i
IFHEL (4)=1THENCHR=] QEL

MX=LX MY-=LV .

< MX= MX!LX MY=MY+LY: GOELIER]L

IFMX= (rTHt—NMA'.
ARZ(MY/MX )
MA=ATN (M) #kIR

2t (TD

DISTUREARING T
HL(S)=—1: [FLIt
IF GE=

ISLBRZ400

M
(]

)5 0

S CDAZKRDY ) s E0TO G

IFEL(‘

TFEL (4)=1THENCR=1&0-CAFILIECR

TFT=210THEN

TFeJ ANLE
200

HLOTHENA=A~ A
250
= A VECTOR INTL

=AznTo
= 2 70--A |

SLY=L#®ZTNCE/E

,1 THFNRI’TI IRN
*THENLY=—1 sLY:RETLIRN
THENI. X=— t#L XL Y=

14l.Y:

V COMFIONENT =

El.ZEG=1

ELSER=:4
O GLITL 2AA

= DB
FAI‘IITIII
ALMITul

=TW(1)) /260C
D1 =1

sLLC1)y=LE:

V:FA=FA(Z)

TF(O)=0
IS (ARS(FA) /ER)

HFNR I'=1:0R0Ta1 137

AN

1

REM: ||F[-IA'-rF RUNMDER FOSIT VARTIABLE

O A ENOWN FOINT LOCATICN
=LLTHENRIL (5) =1
SGLTHENEL (4)=~1

TOL220

REM: GET WINLDI VEILIOR FUOR CLURR ALTITLDE
IT=FIX(AL/4000)
=WACT, ) WV=bA(T, 1)

=10

0TI S O

REC TANGLIL AR L OORIENATE =
eI

it 210

RK)

RETLIKN

INTLE A FOLAR VELTOR

AL AL I :
440
440

L)) =G

(Z):AL(1)Y=AL(Z)
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Circle 303 on inquiry card.

A Public Service of This Magazine e ;
& The Advertising Council Tal® Listing 1 continued:

Would

GOTN14EA

REM: VOR ROUTINE

TII1540
TFVLICT) =V G D EOTI] SOz

LL=\VaGa, 1)

S0
VTHE N === a0

help
this kid?

THENVID (%) =
TFAL:E (VL Y EPOTHEMT L
IFVO$ (1) ="FROM"THEMI

WITOLS1?
VO$ (1)="0UT “:Vvi(4

1 Z0ORDRCIOTHEN
IFALZ4O00THEN
IFF(1)=1THEN
IFCRXAR+.JOR
F(1)=1:mMb
FRINTCHRS
FRINT@(1

OTHENF (1) =0:RETLIRN
L+10RCCCLL~1 THENRETURN
THENRETURN

O:F(2)=1

c GOTO1S40

IFF (X)=1THENVL(Z)=CR:F (2) =0
GOTOS44

REM: ILE ROUTINE

ZIN=AL: T 2471:ME=1
DW=1.47#RW#T: [FF(7)=1THENDW=0
IFF(7)=1THENL

OTHENDC=HA: |

When the dam broke at Buffalo Creck, West
Virginia, a lot of people weren’t as lucky as
this little guy.

Jamie and the rest of the Mosley family
made it up the hill just in the nick of time.
Seconds later, awall of water swept all their
earthly possessions away.

Here you see Jamie in the Red Cross
shelter, thinking it all over.

One look at that face, and we’re awfully
glad we were there to help.

Every year, you know, Red Cross
touches the lives of millions upon millions
of Americans. Rich. Poor. Average. Black.
White. Christian and Jew. With support.
With comfort. With a helping hand when
they need it.

Sowhen youopen your heart,with your
time or your moncy, you can be certain it’s
in theright place.

Dy=D0 IN;DE/HR):DX=UD%I (T2 /ER)
O-DX: IFTL$="E" THENIIY=-1#0Y

INTY
FRINT@( {3
FRINTCHRS

2 PRINT@(1Z4),4%), =6 1)
NEXT I

IFFS=05E0T00
FRINT@(17.,X
YU=FIX(YN/1

Listing 1 continued on page 310
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Circle 174 on inquiry card.

Dealers weicome!

BOOKS
and SOFTWARE

For ATARI--PET-0SI-APPLE 11-6502—VIC-20—Sinclair—Timox

e ——=}
ATARI ATARI ATARI ATARI

ATARI BASIC — Learning by
Using

This new book is an *Action"-
Book. You do more than read it.
Learn the intricacy of ATARI-
BASIC thorugh the short programs
which  are  provided. The
suggestions challenge you to
change and -write program
routines. Yes, it's exciting —

Many of the programs are
appropriate for beginners as well
as experienced computer users.
{Screen Drawings, Special Sounds,
Keys, Paddles + Joysticks.
Specialized Screen  Routines,
Graphics and Sound. Peeks and
Pokes and special stuff ),
Order-No. 164 $9.95
ATARI Learning by Using —
Book + cassette or disk

This package includes the book
No. 164 plus a casserte or disk
{please specify} containing a
variety of the programs which
are listet in the book.

Order No.: 7220 £39.95
Games for the ATARI-Computer
How to program your own games
on the ATARI. Complete listings
in BASIC and Machine Language
of exciting games. Tricks and
hints.

Order-No. 162 $7.95

GAME PACKAGE for the ATARI
Book + cassette or disk
includes the book No. 162 plus
cassette or disk {please specify)
containing a variety of the pro-
grams listed in the book.
Order No. 7221 £39.95
ATMONA-1
Machine Language Monitor for
the ATARI 400/800.
This powerful monitor provides
you with the firmware support
that you need to get the most
out of your powerful system.
ATMONA-1 comes on a bootable
cassette. No cartridges required,
Disassemble, Memory Dump HEX
+ ASCIl, (Change Memory
Locations,  Blocktransfer, fill
memory block, save and load
machine language programs, start
Lang. Progr. (Printer

with  introductionary
article on how to program the
ATARI computer in machine
language. {Available also in ROM)
Order-No. 7022 £19.

ATMONA-2 Superstepper

A very powerful Tracer to explore
the ATARI ROM/RAM area. Stop
at previously selected address.
Opcode or operand (cassette).
Ordar-No. 7049 £49.95

EDITOR/ASSEMBLER for
ATARI 800, 32K or 48K RAM
Extremely fast and powerful
Editor/Assembler. (8K Source-
code In about 5 seconds) Includes
ATMONA-1.
Order-No. 7098

MACRO-Assambler

for ATARI 800, 48K RAM

Please specify your system: RAM,
disc or cassette.
Order-No. 7099 £89.00
Add £39.00 for cartrioge version

Gunfight — For ATAHKI 400/800
16K RAM, needs two joysticks,
animation and sound. {8K machine
language).

Order-No. 7207 £19.95

Birth control with the ATARI
{Knaus Ogino) Cass. or disk

Order No. 7222 529.95
Astrology and Biorhythm for
ATARI (cass. or disk)

Order No. 7223 529.95
EPROM Cartridge KIT for ATARI
Cartridge (bere board) with in-
structions {holds two 16K or two
32K EPROMs {2716,2532,2732}
Order No. 7224 519.95

Order No.7043 complete §29.95

£49.95

Invoice Writing for small
buslness wl(h ATAR! 400/800
16K

Ovdar No 7022, cans. £29.85
Order-No. 7200, disc. £39.99

Mailing-List No. 7213 524.95
Inventory Contr.No.7215 §24.95

NEW | ATEXT-1
This new wordProcessor in
machine language (BK) for all
ATARI 400/800 computers offers
the best price performance ever.
23 editor control commands,
17 formatting commands, dyna-
mic_ formatting. Vertical and
horizontal scrolling {up to 255
char. per line) Include command

on disk!

Order No, 7210 cassette 5§29.95
Order No. 7211 disk  £39.95
Order No. 7212 cartridge579.00

Learn FORTH for the ATARI
400/800. cassette or disk
Order No. 7053 £19.95

ELCOMP FORTH - Enhanced
FIG-FORTH on disk only.
Order No. 7055 £39.95

How to connect your EPSON-
Printer to the ATARI 400/800.
Construction article with printed
circuit board and software.
(Screenprint and variable charac-
ters per line).

Order-No. 7210 £19.95

Introduction to OSI computers.
Diagrams, hardware and software
information not previously
available in one compact source.
192 pages.

Ordar-No. 157 £7.95

The Second Book of OHIO
Order-No. 158

The Third Book of OHIO
Order No. 159

The Fourth Book of OHIO
Order-No. 160

VIP Packege — Above book plus
acassette with the programs.
Order-No. 160A $19.95

The Fifth Boak of OHIO
Order-No. 161 £7.95

Invoice Writing Program for OSI-

CIPMF, C4P. Disk and Cassette,

BK RAM.

Order-No. 8234 £29.80
C1PMF  or

Mailing List for
C4PMF 24K RAM
250 addresses incl. phone number
and parameters on one § 1/4 dlsk)
Order-No. 8240 9.80

8K Microsoft BASIC Hai Man.
Order-No. 151 £9.95

Expansion Handbook for 6502
and 6802

Order-No. 152 £9.95

Microcomputer Appl. Notes
Order-No. 153 1:]
Complex Sound  Generation
New revised applications manual
for the Texas Instruments SN
76477 Complex Sound Genera-
or,
Order-No. 154 $6.95
Small Business Programs
Complete listings for the business
user. Inventory, Invoice Writing,
Mailing List and much more.
Introduction to Business Appli-

cations.
Order-No. 156 £14.90

Microcomputer Hardware Hand-
book (845 pages)

Descriptions, pinouts and specifi-
cations of the most popular
microprocessor and support chips.
A MUST for the hardware buff.
Order-No. 29 £14.95

Care and Feeding of the
Commodore PET
Eight chapters exploring PET
hardware. Includes repair and
interfacing  information.  Pro-
gramming tricks and schematics.
Order-No. 150 £9.95
Prototype-Expansion Board for
VIC-20 (S-44-Bus).
Order-No. 4844 £18.95
Wordprocessor f.VIC-20,8K RAM
Order No. 4870 519
Mailing List for VIC-20, 16kRAM
4883 514.

Order No. 4!
Tricks for VICs — The VIC®tory
Programs, hints and expansion
information for VC-20
Order No. 141 £9.95
TIC TAC VIC

Order No. 4880
GAMEPACK | (3 Games)
Order No. 4881 £14.95
Dual Joystick Instruction
Order No. 4885 £9.95
INPUT/OUTPUT  Programming
with your VIC
Order No. 4886 £9.85

16K RAM/ROM. board for S44-
bus. Any combination of RAM
and ROM on one board.

(SY2128 or 2716}

Order-N0. 813 £39.95
Low cost expanison boards for
your APPLE II. Bare boatd comes
with extensive description and
software.

6522 VIA—I/0 Exp.
Order-No. 605 £39.00
2716 EPROM-Burnar

Order-No. 607 $49,00
8K EPROM/RAM Card
Order-No. 609 £29.00
Software for SINCLAIR ZX-81
and TIMEX 1000

Machine Lenguaga Monitor

Ordar No. 2399

Mailing List

Order No. 2398 £19.95
Programming in BASIC
machine ianguage  with
ZX-81(82) or TIMEX 1000.

Ordar No. 140 (book)

ELCOMP Publishing, Inc., 53 Redrock Lane
Pomona, CA 91766, Phone: (714} 623 8314

Payment:

Check, Money Order, VISA, Mastercharge. Eurochack.

POSTPAID on PREPAID in USA. 8§ 6.00 hendling fee for C.0.D.
All ordars outside USA: Add 156% shipping. CA add 6.5% sales tax.
ATARI Is a registered trademerk of ATARI Inc. APPLE Is a registered
trademark of APPLE Inc. PET+VIC-20 Is a trademark of Commadore.
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Listing 1 continued:

5T AFFLIELD

1.47:F(4)=1
)*Tv__[

nL=0L/60:LE(
L1+DL =G0

ju —AB’-(M]-MJ OE=DM#TAN(CA/KR) : GOTOZ

CF(4 )=FIX .z
CRCL)=FIX(G2)
RETLIRN

REM: FLOT

GLIDE
= lTHENF\E‘I

= TEPRINTR(Y, X0y, "iNEXT
PRINT@(Y(Q, 1), ZTRINGS (1S,
FORY=1STOZ1sFRINT@(Y,X1) ReC147)tNEXT
F'F\'INT@(Ylyl) RINGS (15, 151)
FRINT@(Y1,X1) R (14.%)

FRINT@(1Z,8),
GX(O)=GX (1) EY(0)=GY (1)
& RETLIRN

REM: l:l'INFllTE"

MERIDICNAL FARTE, MF

LA/Z) /ER)
TMCO)=KEM(O) #LOG(TM(O) ) 7LOGCLO)

ME=TM(O)~TH (1) ~TH (2) ~TM(:
RETURN

REM: ABDRT ROLTINES
M$ (1)="mmmm e

A CRAZH HAZ el oot BB "
STALLED THE AIRCRAFT DLIRING FINAL AFFROACH. "
IRRELl AT AN AL.TITULDE OF"

="THE AIRCRAFT =TRLUCK THE GROLND IN A NIJSE-HIGH ATTITLU lElE

"THE IMFACT RUFTURED THE TAIL SECTION OF THE FLUSELAGE.
CATION OF l.F\A BH Sl

Do LANLlINh F
FITCH ANGLE="
AIRZFEED="
FLARELD AT T HIGH AN ALTITUDE DURING FINAL AFFROACH. "
REZLILTING STALL COCCURRED AT AN ALTITUDE OF"

IMFACT RUFTLIREDl THE "

FORGOT TO LOWER THE LANDING GEAR. "
M$(14)="YOJl FAILED T TOUCH DOWN INSIDE THE RLUNWAY. ™
M$(15)=" (IFER LANLDING WA MADE
—"NH ODAMAGE OR INJLURIES OQCCURRELD.

:Hl_lhT OF RUNWAY"

LEFT OF RLNWAY CENTERLINE"

="FEET TO RIGHT OF HRLNWAY CENTERLINE"
RX=FIX(TX):RX
RY=FIX(TY):R
IF AF=0 T
AX= INT(AX)'F

FRINT@(15,0),M$(1)
FRINT"YOL FLEW INTC THE (SROLINDG "

AT TIME OF HIWN ABCVE "

FRINT"THE INSTRLIMENT READINGE
ENLD

CRAZH ARE A

RINT Ms (1)
FRINT M$(Z)
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EXERCISE

EXERCISE COMPUTER

How can you tell if your exercise
program is doing your heart any good?
One way is to monitor your pulse rate.

The Genesis exercise computer
reads your pulse rate
accurately during
exercise. It automatic-
ally warms you (with
an audible beep) if
your pulse rate is

/s, over or under your
/ @ 1< maximum or mini-
mum “training zone”

Once you've finished, Genesis
tells you how many minutes you exer-
cised at the right pulse rate.

Strap Genesis on your wrist,
program it easily with your maximum,
minimum, and resting pulse rates, and
go. Only Genesis uses a patented
crystal which picks up the actual sound
waves of your pulse.

A medically designed micro-
processor chip makes it smarter than
other exercise meters.

Try Genesis for 30 days. If
you're not absolutely satisfied, retun
1t for a full refund. Send us your check
for $159.95, plus $2.50 for postage
and handling. Sunshine Express,
4357 Chase Avenue, Los Angeles,
CA 90066.

VISA, MASTERCARD HOLDERS :
ORDER TOLL FREE (800) 423-6383
IN CALIFORNIA (800) 352-6207

SUNSHINE

©Copyright 1981 Sunshine Express
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Listing 1 continued:

- FRINT M$(Z);AXs "FEET."
FRINT M$(4)
FRINT M&(Z)
N$(1)=M$ ()

FRINT M&(1)

FRINT"YOLL FLEW INTO THE

. FRINT"AT TIME 0OF CRAZH,

+ PRINT M=) 5 FAs "DEGREES"
O FRINT M$(9)s5A=

GROUND DIIRING

FRINT M$(10)

FRINT M$(11)35AX; "FEET."

FRINT M$(12)+"FUIELAGE. "

N$(1)=Mb (&)

GOSUR 2200

END

1555

IF WH=10THEN FRINT M$(1)

IF WH=12ZTHEN PRINT"———=--mm
. PRINT M$(10)

08 PRINT M$(11)35AX;"FEET."

0 IF WH=1OTHEN PRINT M${1Z)

IF WH=10THEN PRINT M$(1Z)+"FLUZELAGE. "

IF WH=1ZTHEN PRINT"THE IMPACT DAMAGED

——-= A MINOR CRAZH HAZ

N&(1)=M$ (&)
GLESUE 2500
END

(B

PRINT M$(1)
PRINT M$(1:2)
FRINT"THE AIRCRAFT LANDED ON ITS
PRINT"ALL FAZSENGER:S HAVE BEEN

BELLY, CALZING

FRINT M$(15)

04 FRINT M&(14)
N$(1)=M$(7)
GIELER 5200

0 END

(=

FRINT M$(15)
PRINT"YCOUW FAILED
i RPRINT S TS L
PRINT M$(14)
N$(1)=M$(7)
(AN ) SR 0
END

CLE

* PRINT M$(15)
FRINT"YZ ROLLED OFF THE RUNWAY AFTER TOUCHING
.« FRINT M$(14)

N$(1)=M$(7)

GSLIE

t FRINT
IFX Y7 SOTHENFRINT " YOL ROLILED &
- IFABZ(YN) 100 THENFRINT " YL ROLLED
ENLD

' YOLR MISSED AFPFROACH STGNAL T
S4 FRINT"YUL HAVE FOLLOWELD FROFER FRICEDRE:. ©
. END
CLE
CRERINTM=s===" Y@l HAVE = FILILLY COMPLETED THE

FRINT"ALL FROCEDURES W
. N$(1)=M$(7)
CNGRATLULATIONS ON A

OFERLY EXECUTED. "

SINCCESSFUL FLIGHT. "

XN=AEZ(XN) : IN=F 1 X (XN+750)
S OYN=ARS(YN): YN=FIX(YN)
16 FRINT"YOLR
17 FRINT"
: PRINT"
ENL
REM: SLERIJUTINE 70 CLEAR LOWER FART OF
* FOR 1=2T7
04 FRINT@(I,Q),ZF(7%);
NEXT ¢
“TLIRN
REM:z LLANDING STAT IS TICE
FRINT
FRINT
FRINT
IFRL=0THENFRINT HRX3N&(Z)
IFRL=1THENF{RINM2HRS (26) 5 RXSNS (2) 5 CHRS$ (25)
FRINT
2 IFRW=0OTHENFRINT RY;N$ (=)
i IFRW=1THENFRINTCHRS$ (Z6)sRYSNS (2) s CHR$ (25)

"3.ON3 "FEET INZIDE THE RUNWAY'™
"3YNi "FEET FROM RLINWAY (ENTERL.INE"

DIzkFLAY

LZFACES(ZL)INS (1)

SAFELY EVALCLIATELD.

T EXECUTE A FLARE FRIOR T TOUCHING
A VIOLATIGN 12F CIOMPANY  FROCEDLURES.

FINAL AFFROACH. "
THE AIRIZRAFT FROFILE WAS AL

FoLLows ="

LWCCURRED

THE LANDING GEAR. "
4 IF WH=12ZTHEN FRINT"ALL FAZZENSERT HAVE BEEN =AFELY EVAIUATELDR.™

MODEIRATE DAMAGE,

DOWN.

COWN L,

T FAR END OF RLUNWAY!
THRU RLINWAY =I00S

EnIRDERS

ACENOWLEDGED - e

FLEGHT e

AIRCRAFT CAME T REZST AT THE FOLLOWING PO ITI ONs @

Listing 1 continued on page 316
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B H HT The B in our

name means BUSINESS!
Call us for the BEST in Business
Systems at the VERY BEST prices
AND service. Listed here are just a
few examples of our product line.
You can rely on us for up-to-date
technical information. We are always
ready to advise you of integrating
computers, printers and software.

Unquestionably lowest-priced FULL-FEATURED Business Com-
puter: 64 K memory (NOT 48 K or 32 K. . .), 80 char. by 24 line
display (No need to spiit your lines!). Graphics, numeric keypad. 2
floppies w/350 K storage. CP/M and Microsoft BASIC inciuded
freel Expandable to 10 MEG storage using Intertec's hard disk.

g‘?‘
<$é3igib

LIST. . .$5,995

ONLY

m/ $4,795

FINALLY AVAILABLE FOR IMMEDIATE DELIVERY! Would have
been unbelievable just 1 year ago. Complete Business Computer
with 10 MEG HARD DISK built-in, at a price below many *'personal
computers’ with floppies only!!! All the traditional Tezz\hdeo fea-
lures: superb quality, longterm reliability, brilliant display, out-
standing finish and appearance. Detachable keyboard, 2 serial
ports, hard disk backup by 369 K floppy. CP/M included. Exten-
sive business software supported by TeleVideo (below). Particu-
larly attractive to the businessman: NATIONWIDE service on site
by TRW! And multiple 802 computers can be tied together to form
a network with the TeleVideo 806/816. Also avallable: TeleVideo
TS 802: LIST...$3495, ONLY. . .$2,6

WE SHIP ALL TELEVIDEO COMPUTERS FROM STOCK. At your
request your computer will be "'burned for 24 hours prior to
shipping to ensure immediate operation once received by you"*

Televideo SOFTWARE TELESOLUTIONS: Two most desired
programs WORDSTAR word processing and CALCSTAR elec-
tronic spreadsheet. Individually priced at $790: when purchased
together with TeleVideo computer SPECIAL ONLY. . . $449.

TURBODOS operating system; speeds the average program ex-
ecution at least 4-fold. ONLY. . .$350.

COBOL w/extended screen display control, meets ANSI X3.23.
ONLY. . $745.

LIST.. 84,099

ONLY
$ CALL

PR
Just released! A boon to the business user: Runs IBM PC soft-
ware (16-bit) as well as all8-bit CP/M programs (with built-in 8085
processor). 128 K memory standard, allowing larger programs
without ovErlays; further expandable to 768K memo Kl Twin flop-

pies w/640 K; 5 MEG HARD DISK optional. Serial AND parallel
ports. Extensive graphics standard; super COLOR graphics op-
tional. NATIONWIDE SERVICE from over 400 Zenith service cen-
ters! An exceptional buy'!! SOFTWARE: most extensive list of
Zenith business software at economic prices. Call for details.
PRINTERS FOR YOUR SYSTEM:
Okidata82A (for all computersabove) . .LIST: $525; ONLY: $459
STARMICRONICS (all computers above) LIST: $464; ONLY: $399
EPSON MX-80 FT w/Graphtrax (Zenith} .LIST: $695; ONLY: $545
SMITH-CORONA TP-|, daisy-wheel

{all computers above). . .. ........ LIST: $895; ONLY: $ CALL
Special savings on C. Itoh Starwriter,

NEC. Comrex letter-quality printers . . .. .. . $CALL
COMPUTER SUPPLIES:
3M diskettes 54", hard/soft sector,

ss.d.d.. box of 10 . ONLY $21.00
3M diskettes B hardlsolt sector,

s.s.d.d. boxof10.......... ONLY $27.00

Ribbons for OUME Sprint 5, IBM 6/6240. box of 12 . ONLY $29.50
Write for our information booklet. ORDER DESK:

BHAT .55

1-(800)-845-5555
CA, AK, HI call (714) 781-6566
TECHNICAL INQUIRIES:
Mon.-Fri. 9-5 PST (714) 783-1363; Sun. 9-5PST(714) 781-6566
P.0. Box 3791, Riverside, CA92519  VISA MASTERCHARGE
APO. FPO, INTERNATIONAL ORDERS ACCEPTED; Bank refer-
ence: Barclays Bank of California (213) 892-7244

TERMS: Prices apply to prepaid orders anly, indude 3% cash discount. Per-
sonal checks allow 2 weeks to clear. California residents add 6% tax. Prices
subject b change. Offers may be withdrawn without notice. All items new in
original factory cartons and with full manufacturer's warranty. 15% restocking
charge on ail returned items; absolutely no return on used or damaged items.
Computers shipped AIRFREIGHT COLLECT for fastest delivery. 10% handling
charge on foreign orders. Software not warranted for suitability for a specific
usage. Software returnable ONLY in UNOPENED original wrapping.

CP/M s a registered trademark of Digital Research, Microsoft is trademark of Micrasoft
Corporation. Z80A is reqrsleled trademark of 2ilog, Inc. Telesolultons Is trademark of
TeleVideo Sysems Inc. Turbo DOS Is rademark of Software 2000.
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Listing 1 continued:

4 FRINT

FRINT"——— ZIZ2E 0OF RLINWAY I3 10,500 FEET X 200 FEET —---"
RETLIRN

REM:TIME LDELAY FALD

FOR I=1 T Ti

NEXT 1

RETLIRN

REM: CONVERT RTC T TIME OF DAY IN SECONDS ABSOLUTE.

=7
FOR I=0 Y0 2
TCS(I)=MIDS(TVS,.1, )

I)=VAL (TU$(I))

TO=CREO0ORTIE) )+ (AT ) +TIE(0)

NEXT 1

RETLIRN

REM: FLOTE VARTABLE ON REVERSLE EACEGROLIND

FRINT@CYF, XF ), ZHR$ (24) 5
FRINT LEEING F$3V13

FRINT 1HERS 250

RETLRN

= END

REM BELIN TARECQFE  rOLI L
EAR 1000 RANLIDM

HERE

OIM XM(C
OIM F$
OATA 27

20,17,15,12,10,7,5

ODATA AL 11,14 PSRRI TIRE=D BR=TORNCS TR
FOR I=0 70 SNEXT
FOR I=0 T XMCI):NEXT

WM(T):NEXT

FOR I=0 TO
ME(1)="_":
OIM XE(
1006. K1
10070 FOR I
10075 XE(I)
10020 Ki1=K1-
NEXT
10=40

O C RN=RNLI ()

]n]nn RZ=1:1F RN<Q.S THEN
10105 W1=75:1F R 1 THEN
10110 W2=RND(Z0): T
10115 D1IM XL(IQ),XR(14)
0120 J=31:kK=4%

FOR I=0 TO 14

0 XL(I)=dz XR I)—'
10135 J=d-2
10140 NEXT
10145 DATA FUEL, LBES
10150 DATA PITCH,

R [ WS

» %> VHF > MHZ , THRLIZT, MAX, I0OLE » REV
(F20 Y "yElElnFLAF-..IIF DWN, WHEELS, LIF, MIL, DOWN

10155 DATA COMFASS, ATIRZFEED, K TS, " VERT", ZFEELD, FFM
10160 DATA ALTITLIDE, FEET, CLO BRAKE, ZET, REL
10170 FOR I=0 TO Z1:READ FECI)iNEXT

1()17': OIM S$(25
FOR I=

SFACE$ (1) :NEXT
SNEXT
s FUR TAI»EIIFF MIIEIE

=v:BR=11:RE=11

FRINT@ (&, 17), "UNITED =
FRINT: FRINT

CLEAREL' A= FILELD™

FRINT" SUIRFACE WINDS VARIAKBLE, GUETING ro (s,
FRINT" MINIMUM CETLI NG CONDUT IO ARE N EFFECT.™
FRINT" SKY CONDITIONS AT 20,000 =UATTERED. ™

FRINT"

FRINT:FRINT
FRINT"UFON TAEECFF,
FRINT:FRINT:FRINT"
=7000: GOZUE 11535

), 000 BROEEN. ™

MAINTAIN HEALIING 075 T
SITANDBY FOR TAKEOFF

EARANCIE"

FRlNT@(l(h17),"||NITE[I F1Z":FRINT:FRINT
| ARE CLEAREL Fisk TAKEDFF AT 0300 HOURS!
VO0:GOZLIE 115

STEM “CLOCH
It

TEM "TIME 07.59.00":%
TV$=TIME $: GilS :

2 D70 1603

l:\lITII '

REM: D1 PLAY FANEL (HEALERS DINLY)
FRINT@(O,2) , FE(O) 356 (4)5FS(5) 506 (3
FRINT@(10,5%),Fs( 1) 5% s
FRINT@(11.41).F$(14)35$6(L)FE(14)5
FRINT@(1%,¢41),Fe(15) 35S (B)sPs (155
IFF () =1THENRETLRN

FRINT@ (1,13):F$ (L) 5 5$ (L) SFH10) 530 (&)
FRINT@(1,43),F$
FRINT@(Z,1),F6(1)356(4)5F$(2)5 =
FRINT@(Z,22),FP$(11)5S5$ (1) sPE(21)3 S6(2
FRINT@(4,0).Fs(=)

SPE(24) 538 (2)sFPe(2L)

000, THEN FROCEED AZ

SR (G)TES () S (20D

FILED. ™

Listing 1 continued on page 318
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ANNOUNCING:

THE MASTER MAX

$2540.

Z-80 S-100 SYSTEM W/DUAL 8 ” DRIVES

' FEATURING:

S-100, [EEE 696 4 SLOT MOTHERBOARD

Z80 AT 4MHZ SINGLE CARD COMPUTER including:
64K RAM (64KX1 chips) / 2 serial ports (ZSIO) / 2 eight bit
parallelports, oneusable asintelligent Winchester interface
(ZP1O) / On-board EPROM (2732) / NEC floppy disk controller /
all devices interrupt driven / real time clock

CP/M2.2°

DUAL TANDON 8” DRIVES, single sided, double density, 1.2 MB.
Quality, regulated power supply. Three empty slots for expan-
sion. Compact, light weight, modular construction.
Dimensions: 17% “ wide, 54" high, 23" deep.

OPTIONS:

220 volt, SOHZ operation at no extra charge
Double sided, double density8“drives, 2.4 MB: Add
Turbodossingleuserwith spooler: Add. ............... $100.
Turbodosmultiuser withspooler: Add

We can also provide you withterminal, printer, other peripherals

and software from our extensive catalogue.
CALLORWRITEFOR FURTHER DETAILS OR FOR DEMONSTRATION

Prices subject to change without notice.

wte JOHN D. OWENS ot

Associates, Inc.

12 Schubert Street, Staten Island, New York 10305
(212) 448 6283 (212) 448 6298 (212) 448 2913
TWX: 710 588 2844 CABLE: OWENSASSOC.

Please See Our Other Ads in This Issue on Pages 36-37

SNIMO 'a NHOT "ONI 'SILVIDOSSY SNIMO ‘A NHOT "ONI 'S31VIOO0SSY SNIMO 'a NHOr

NOVEMBER SPECIALS

SSM 1/04 Kit 141.00
SSM VB-3 80 x 24 Video Kit 339.00
Morrow Designs WUNDERBUS 8 slot - A & T 89.00
Calif. Comp Systems 64K Dynamic

Ram-A&T 299.00
Mullen TB-4 Extender Card w/probe-kit 47.00
Godbout RAM 17-64K Static Ram - A & T 449.00
Qume DT-8 DS/DD 8~ disk drive 475.00
Ithaca Intersystems 64K Ram - A& T 449.00
North Star Advantage- A& T 2629.00
S-100's Dual 8" Drive box w/P/S & Cables 349.00
Seattle Computer Products

Support board - A & T 263.00
S.D. Systems Expandoram Il Kit 199.00

VISIT OUR SHOWROOM - Hrs. - 8:00 A.M. - 5:30 P.M. M—F

Subject

to Available Quantities ® Prices Quoted Include Cash Discounts.

j\ »
14425 North 79th Street, Suite B
Scottsdale, Arizona 85260
Sales 800-528-3138
Technical 602-991-7870

Shipping & Insurance Extra.
S5-100 inc. \x

We carry products from all Major Manufacturers
Est. 1977 [@
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Lxstmg 1 continued:
0 FRINT@ (S,

@), P ( SH(L)SPB(ZT)IES(T)IFS(2T7)

S FRINT@(&,0),F$(4)355$(10)5FS(7)33$(2)5PS(12)355%(7)
0 FRINT@(7,12),F$ (&)
FORY=1TO7:FRINT@(Y, 12),CHR$(150):NEXT
FORY=1TO2: FRINT@(Y,21), CHR$ (150):NEXT
1nan= RETLIRN
10410 REM:DOIZFLAY HOIRIZON LINE
g S IF F(2)=0 G0OTO 10420
0 FRINT@ (%, 0), SFACES (&0) 3
IF HY=ZO GOTO 10440
0 FRINT@(HY, 0), STRINGS (20, " ")
RETURN
10440 OH=2:HY=10
10445 FOR I=HY TO
10450 FRINT@(OH, O),
1114‘=|= FRINT@(I,O), = ")
0 CH=1
t5 NEXT I
0 FRINT@ (23, 1), " "5
S RETUERN
20 REM: DISFLAY RLNWAY
IF F(a} GOTO 10S2S
=S WOHD
FOR Y=10 T &3
FRINT@(Y;X)‘ PIEFACES ()5 “3SFACES(Z) 5. s
SoE$=3%(13)
0 RETLIRN
REM:FRINTS RLUNWAY GRAFHICE
22 G0TO 10600
FRINT@ (Y, 0X) ¢ CE$ (WM) 3
FRINT@(NY ,NX), MK $3
CY=NY: 2X=NX
WM=FW
RETLIRN
0 REM:ENTRY WHEN =HIF IN FINAL ZONE

S FPRINT@(Y,i1X)
0 FOR I=10 T NY-1
S FRINT@(I,XE(.)),=
0 NEXT I

IF N*4 THEN RETURN

0 FRINT@(NY,NX), MK$s

RETLIRN

0 IFF(Z2)=1G0T01OSAQELSER (2
S FORI=1OTO1Z: FRINT@ (T, %) , SFACES (21 ) i NEXT
O EOTO10
REM: DISFLAY INSTRUMT READING
YFE=1: XF=0:F$="###H#H#H#" 1 V]I=F
YF'=1:XF=7: F$-"###"'V1 FF:
YF=1:
YF=4:
YF'=4:

ACE$S (WM) : IF F(¥)=1 THEN RETLIRN

FACES (WE (1))

UE 11400
UE 11400

tF$= '######“' B 11400
YF=41 TES="##, ###":1V1= AL 1B 11600
YF:=5t : =UHHH"IVI=MZGOSUE 11400
REM: DISFLAY THRUST

0 FOR I=1 Tix 7

FRINT@(I,11),CHRS(26)3"

0 NEXT

FRINT@(TR,11),"3"3

REM: DISFLAY FITCH

FOR I=1 T 2:FRINT@(I,Z0),CHR$(ZA)" "INEXT
0 FPRINT@(FL,Z0), """
Fe="+###"
1n7un YF=S:X 20:VI=FA: GOSUR 11400
10705 REM:DISFLAY FLAF~
10710 IFF(2)=1GATC0107AC
10715 FOR I=11 TO 1 RINT@ (1,5%), CHR$ (Z4) "tNEXT
1“7;” FRINT@(ER,S%), 5
REM: WHEELS
FIR I=11 TO 13X:PRINT@(I,&7),CHRE(24)5 " "INEXT
2 FRINT@(WH, 47 ), " "
ln74n REM: BERAKE
10745 FORI=11TOL2:FRINT@(I,7S),CHR$(Z4) 5" ":NEXT
10750 FRINT@(BK, 7 )"
10755 FRINTCHR$ (25)
10740 REM:DI'PLAY RUNWAY AL IGNMT INDEX
10745 IF F(2)=1 THEN RETURN
10770 FR Iy, s
1077% IX),CHR$(15%) 5
In=IX
RETLIRN
O REM:KEY FuOLL ~UB gi
GOTO 10220
K$) =20 I THEN KK=4:GOTC 10
T 10320
="W"THEN C
"THENI
LR 10830, 10845, 1 S 1OSE0, 10725, 10741, 10824

RETLIRN
. REM: THRUST KEY (DECREASE)
IFF (7)=1ANDER=11THENTR=4
RETLRN
REM: THRUST KEY ( INCREASE)
IFF (7)=1THENRETURN

))=0 ETUR L. '
el il Listing 1 continued on page 320



Circle 301 on inquiry card.

CP/M

Users:
Access IBM
with ReformaTTer™

ReformaTTer conversion software lets
you read and write IBM 3740 disk-
ettes* on your CP/M or MP/M system.

ReformaTTer is ideal for CP/M users
who want

* Access to large system data bases
¢ Distributed data processing

e Offline program development

e Database conversion

With ReformaTTer, you have the

ability to

¢ Bidirectionally tranfer complete
files between CP/M and IBM

¢ Automatically handle ASCII/
EBCDIC code conversion

e Display and alter IBM 3740 direc-
tory and data

Enjoy the same advantages of main-
frame access that other ReformaTTer
users have. Customers like Upjohn,
M&EM/Mars, The dUnited Nations,
Arthur Young & Co., Sandia Labs,
FMC Corp., and Stanford University
all use ReformaTTer. So can you.

Other versions of ReformaTTer con-
version software include
CP/M < DEC (RT 11)
TRSDOS Mod. Il < CP/M
TRSDOS Mod. Il <+ DEC (RT 11)
Order ReformaTTer today for only
$249.

*IBM 3740 basic data exchange format. Refor-
maTTer requires one 8" floppy drive.

(415) 324-9114
TWX: 910-370-7457
467 Hamilton Av., Suite 2, Palo Alto, CA 94301
CP/M is a reg. trademark of Digital Research

IPlease send complete information on the follow-1
ling versions of ReformaTTer A ]

] 1
1| Please send ReformaTTer CP/M « IBM. My|
| check for $249  (plus $5 shipping. Cal. |
| Res. add 6'/2% sales tax). [ Charge to my
1] VISA MasterCard. 1
] ]
| * e =0 L S e expadate 1
: Signature :
:Name - — — :
:Company ot o i SR RS N L N :
I Street 1
1o i
1 City = ——
i Y ]
1 State Zip 1
1 1
: Mail to MicroTech Exports, Inc. :
| 467 Hamilton Ave., Palo Alto, CA 94301 1
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Listing 1 continued:

10240 F(1)=1:TR=1:RETURN
0845 REM:RULOLDER KEYZ

)=1THENRETLIRN

0 HEN RETLIRN

THEN Zl=-1 ELSE ik

&5 REM: BRAKES
o aE =) THEN RETIIKN
S F(O)=1:EBk=12:ETURN

0 REM:FITCH
IFF(7)=1THENRETIIKN

IF A=<=50 THEN RE ILIRN

0 FO=—10:IF K$=CHKS(Z1)
FA=FA+FD

THEN FlL=10

THEN FA=40

0 THEN FA=-40

) THEN FL=1:RETURN

IF FA=0 THEN fL RETURN

0 FL=Z2:RETLRN

REM: FLAPS

IFF(7)=1ANOWH=11 THENER=11: RETURN
IF F(3)=1 THEN RETURN
IF F(2)=0 THEN F(2)=1:
RETURN

REM: WHEEL=
IFF(7)=1THENWH=11
RETURN

REM:SITUATION UFDATE ROUTINE
TV$=TIME$: GOSUE 11555: TJU=TO-TL:TL=TL
IF F(?)=1 GOTOIZOO

IF F(0)=1 GaTO

ER=1Z:RETURN

GASUBR 1110 aTo 103210
IF F(4)=1 GOTOQ 10970
F(4)=1
XX=0:YY=0

n TX=TO:VO=0:N=1:0Y=2

0 REM

11000
11005
11010

11290

11040
11045 G
11050 G
11085
11040
11065
11070

11025 HY=Z20
11070 G
11095
11100
ENGS,
2 LS8 L3 [ e

GOTOLIO210
REM: UFDATE FUEL
FU=FLI-403%1.1

11140 FFR=FU/Z1Z
11145 RETURN
11150 REM:UFDATE RATE OF CLIME

11155 RC=A NCABS(FA/S7.3) ) ot LoERE0
111460 IF FA<O THEN KC=-1#RC

11145 RETURN

Q

11170 REM:UFDATE ALT
S AL=AL+T.I1#RLC/L0
IF AL<=0 THEN AL=0
RETURN
REM: ECUATIONS 0OF MOT ICON

T=T.
V=V0+A%T
S VB= (MV4V0) /2 Yo=Y
0 S=VE#T
IF TO(TX+12)GOTO
TX=TL
WE=RZ#RNLI(Z)
Y +WE

11235

IF DA<O0 THEN DOIX=-13#DX
YY=YY+DY
XX=XX+DX

IX=404+FIX(XX3#7 )2 IFIX37¥THENLX=7%
IFIX<ZOTHENIX=0

ZP=F IX(YY-2500%(N-1))

IF ZF>2500 THEN N=N+1:GOTO
RETURN
REM: VAR TAKLEZ:

11285

FOR RUNWAY GRAFHICE

B T e S S e S SN

FOR I=10 TO 2Z:PRINTE(I.O),SFACES (Z0) 35 :NEXT

Listing 1 continued on

page 322



BUTE=

back issues
for sale

1976 | 1977 | 1978 | 1979
Jan. $2.75
Feb. S 27758 |1S127.5
March S2L7.58 [S12'7'5
April SENSRISZE]S
May $2.00 [$2.75 [$2.75
June $2.00 |$2.75 |S275
July $2.00 [$2.00 |$2.75 |S2.75
Aug. §2.00 |$2.75 |52.75
Sept. SZISKS2SH|IS237S
Oct. SORSRIS 2075
Nov. 12075 §35.25
Dec. SZN/SNIISIZ58 15825

1980 | 1981 | 1982
Jan. $3.25 ($3.25

Feb.
March
April
May
June
July
Aug.
Sept.
Oct.
Nov.
BEE

S3E25
$3.25
53825
SIS
§3.25
$3.25
53825
SSUZS
SBE25
$3.25
$3.25

58).725
S35
$3.25
$3.25
SE¥5
SB25
SEL2S
$3.25
S8R5
$3.25
58825

Circle and send requests with pay-
ment to:

BYTE Back Issues

P.O. Box 328

Hancock, NH 03449

The above prices include postage in the US. Please
add $.50 per copy for Canada and Mexico; and
§2.00 per copy to foreign countries.

*Payments from foreign countries must be made in
US funds payable at a US bank.

*Please allow 4 weeks for domestic delivery and 8
weeks for foreign delivery.

name

address

city

state
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Listing 1 continued:

11205 MP=FIX(10+(13#ZF)/2500)

IF N2>2 GOTO 113250

NY=MF

<I=NY=-10

NX=XM(d)

FW=WM(.1)

E SFACES$ (.))

SME (NI +ZB (D +" v+ S5 () + " +ES (D) +" " +HES (L) +
RETLURN

REM: IN ZONE 4-MARKER 1%
NY=MF

I=NY-10

NX=XE ()

IF N34 THEN RETLIRN

VHES (L) L

RLINWAY ELDGE

M RINGS (WEC1), " ")
RETLIRN
TGOTO11415
$IF YYZ10500 GOTO 11415
S FOR I=10 ToO
11400 FRINT@(I,O) *ACES (5:0) 3
11405 NEXT I
11410 GOTO 11415
11415 REM: ABORT
FOR I=10 T
FRINT@(I,0),CHRS (2¢6) 5 SFACES (2:10) 3
NEXT I
FRINT@( 10, 2% )« "#x# TAFEOFF FAILED ###":FRINT:FRINT
11440 ON AEB GO=UBE 11455, 11
11445 FPRINT@( 1%, 24), ZHR$ (Z5) 5 "ENDL OF  FPROGFAM” 3
11450 ENDO
11455 FPRINT" YO PULLED BACHE ON THE =TICE AT TO0 SLOW A =FPEELDL Gk Yol
11440 FPRINT" FLULLED BACK THE STICE ToO0 FAR WHEN AT FROIFER @ (LT
11445 PRINT" AS A REZLILT THE TAIL END OF THE K AL SCRAFLL THE. RUINWAY"
FRINT" ANLD THE AIRUCRAFT SPLIN QLT OF CONT
RETLIRN
IF YYX10S500 GOTO 11505
FRINT" YOI FAILED To ZTAY WITHIN THE RLUNWAY BOUNDRIES. "
FRINT" A A REZLLT YOt VEERED OFF THE RLUNWAY AN SOl L(DED WITH"
FRINT" THE RLNWAY LIGHT=."
RETURN
FRINT" YOLI RAN OLT OF RUNWAY. A3 A RESILLT YO ROLLEDN INTO THE
FRINT" MARSHLANLD:=E LIOCATEOYSFIX(YY)-10500;5 "FEET FAST THE ENLDO OF THE RLNWAY.

IFF(Z)=1THENRETLIRN
FRINT: FFRINT: PRINT"
FRINT" A=
RETLIRN
REM: TIME LOELAY FAL
FOR I=1 Ti0 Tz
NEXT I
RETLURN
REM: CONVERT RTC TO TIME OF DAY IN
J=7
FOR I=0O ToO 2
TCS (I)=MIOS(TVS, .1, 2)
TC(I)=VAL(TC$(I))
TO=(2E008TC(E) )+ (CO#TC(1) ) +TE0)
NEXT I
RETLURN
REM:PLOTS VARIABLE 0N REVERSZE BACKGROLIND
FRINT@(YF, XF), CHR$ (2405
FRINT LEZING F63V15
FRINT CHR$ (Z5)
RETLURN
REM: DEFARTLIRE RUOUITINE

ITOIZOZSELSEF (7)=1

n

YOI FORGOT To LOWER THE FLAFS
A RESLILT THE AIRCRAFT COLILDC NOT LDEVELOF

SECONLe: ABRSIILLITE.

FRINT:FRINT
L FRINT®YOU FAILED To PERFORM CRUCIAL TRIM MANELVE
043 FRINT"THE FROFER TRIM
FoLLOwS: "
050 FRINT"
FRINT"
FRINT"

SEGUENCE, WHICH MUET BE CUOMFLETED RELDW
1-RAIZE LANDING
RETRACT FLAF
IREDILICE. THRL

SEAR"

——————————— END O FROGRAM  ——m—memme

1
1
1
1
1
1
1
1
1
1
1
1
A
1
1
1
1
i
1
1
il
1
1
1

REM:ENLD OF LISTING

SUFFICIENT LIFT."

oS FOLLOWING LIFTOFF. *

1200 FEET, I=
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