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INTRODUCTION
P51 MUSTANG FLIGHT SIMULATOR is both an aeria! dogfight game.and a flight simulator.

With one computer it is a flight simulator with the ability to takeoff, land, fly to other airports, do aerobatics,
and practice shooting at a drone aireraft.

Two computers allow you to have a very realistic aerial dogfight battle. Each computer is a separate
Elaane with the ability to see and shoot at the other plane. I the computers are side by side they may -

connected with & 3 wire cable via the AS-232 ports. i you and a friend have modems you may
connect your computers by MODEM over the phone lines.

No ather piece of software for any personal computer has ever attempted a reai time fast action game
of this lype over a MODEM. We are very proud of this inngvation and hope you have hours of enjoy-
ment battling friends across town from the comfort of your homa.

. PROGRAM REQUIREMENTS

For Flight Simulator:
1) 32K or 64K Color Computer
2 jOneljogastick (spring centaring and trims are highly desirable, such as on Radio Shack’s deluxe
joystick) .

Side by Side Asrial Doglight:
Two computers (connected as diagrammed in Figb“
One 3 wire RS-232 cable ($10.95 from Tom Mix Softwara)

Madem Asrial Doglight
Two computers, a 300 baud modem for each computar

YOUR AIRCRAFT AND TS FLIGHT SPACE .

Your aircraft has performance approximately equal to the best of the WWII fightar alrcraft such as a
P51-Mustang, Messerschmidt BF-109 or Mitsubishi Zero-sen.

Your flight space measures 20 miles x 20 miles x 51,000 feet. This is divided into 4 equal quadrants,
Al the center of each quadrant is a 400 ft. = 5000 ft. runway running North-South. To the right or
laft of each runway is a beacon,

YYou are in a wrap around world. It you fly beyond the north boundary of quadrant 1 you will immediate-
ly appear at the south boundary of quadrant 3. Flying straight in any ene direction will bring you back
where you started from. : ’

If you are flying *'single™ (not linked to ancther computer) the other plane becomes a drone. He will
fiy a stralght descending course. He will go from 51,000 down to 0 and Instantty pop back up to 51,000",
When the drene is very high and you are low it is possible for him 1o ba out of visual range even if
you fly to his same Jocation on radar and ook straight up. In such cases just loiter in the area until
he descends cioser to your allitude. The drone is travellng at about 120 mph so you will tend to pass
him up when trailing him. The drone allows you to have target practice. The drone will however never
turn nor shoot back.

AIRCRAFT PERFORMANCE

Maximum level cruise speed at sea lavel — 344 mph

at 20,00C &t — 480 mph
Maximum rate of climb at sea level — 4000 ft/min,
Maximum rate of climb speed at sea lovel —  160-180 mph
Sarvice Ceiling — 40,000 ft.
Approach Speed (Flaps Dn) —  123-130 mph
Rotation Speed (Takeoff Speed—Flaps Up) — 110 mph

Glide Ratio at 120 mph, flaps dn, gear up 37,000° - 13:1
- sed level - 911
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Engirz is turbocharged and gives fuli power up to 20,000" available power drops as you go above 20,000°,
Al 32,500’ 2 power is avsilable. )

Armament — 1 gun in each wing, 9 rounds for each gun.

Fuel Capacity — approx. 10 minutas at full throttle,

Landing Gear are Retractible, Flaps are sither full up or full down.

Landing Gear cannot withstand ground speeds greater than 200 mph.

Stall speed at sea level Flapsup — 100 mph

Flaps down - 85 mph 0(0096
: ot
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DESCRIPTION, OPERATION & READING OF THE INSTRUMENTS

Alr § Indicator — marked in MPH x 10, gives TRUE alr speed. N
here Is no wind 50 your ground speed equals the air speed.
Indicator range is 50-450 mph. .

Altimater — indicator range is 0 thru 51,000 feet. Long needie is 100's of feat. Short needle is 1,000’s of
feet. Small line on outside of altimeter circle is 10,000's of fest.

MDA light — located left of the letters "ALT". Flashes when you are below the Minimum Descent Altitude
which is parmanently set at 500 fset. When you are below 500 feet you cannot be seen by the
enemy’s radar, Thus, whenever the MDA Iight is flashing you are blind 1o the enemy's radar. A
high pitched beep-beep-beap sounds for 10 seconds whenever you go from above 500 feet to
below 500 feel. This serves as a waming not to hit the ground.

Heading Indicator — Gives aircraft heading relative 1o true north. Though less accurate than the digital
heading the analog indicalor is easier io read. Press 'H’ key to return to Hdg indicator when view-

ing the radar,

Radar — prossing key 1, 2, 3 or 4 gives a ground radar view of the corresponding quadrants. The
line in the center of the scope pictura is the runway in the center of sach quadra'nl. The radar
antenna is located on the ground and transmits its picture to your plane. The enemy's trace shows
up in red, while your trace will be biue. When the ensmy is in war mode he will not show up on
‘your radar if he is balow 500 feet. Your gircraft will always show up on your own radar regardless
of altitude. Any aircraft that is on, or directly abova a runway will not show up on sither radar.
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The radar display is a “storage scope” which means that alf points plotted remain on the scope.
Eventually a lrace representing the aircraft fiight path will form. If the scope gets cluttered you
can clear it by pressingthe 1, 2, 3or 4 key again.

To view the heading indicalor instead of the radar, pross the ‘H" key.

Wing Leveler — toggles on and off by pressing the 'L’ key. An L is displayed at the upper left of the
Air speed indicator if the wing leveler is on. The wing laveler will leval the wings if the joystick
i3 near center. This makes the plank much easier to handie, espacially if you have joysticks without
spring centering. The maximum roll rate is lower when the Wing Leveler is on.

Aileron Position Indicator — corresponds to Joystick position in the left-right direction. The ailerons
controf graund steering. You can pivot while stationary by applying brakes, giving % throttle and
steering with allerons.

Elevator Posltion Indicator ~ corresponds to the joystick position in the up-down direction. Pullin
back pulis the nose up. Pushing forward pushes the nose down. When centered there Is no |
created, This means that to maintain level flight some up elevator must be apﬂlied. 2-4 increments
down from the center mark will usually work at speeds between 150-350 mph. The faster you are
going, the less up elavatar you will need.

Throttle indicatar — OP stands for OPen throtlle. CL stands for CLosed throttie, The '3’ and ‘" keys
change the thrattle setting. The setting will remain in the same position until changed by the *f'
+' keys. If you are above 20,000 feet full throtthe will not be attainable. The hrottle indicator is
also a power indicator, it shows % of full power baing produced. On & real piston girplane engine
throttle sefting and power being produced are two separaie things. Howavar, on this simuiator
to conserve space and for ease of operation the two are one and the same.

Fuel Gage — You will be filled with fust whenever you are on a runway and not moving, If the fuel
runs out, the throttie indicator will drop to CLosed and you will have to glide down with no power.
At tult OPen throttle the fuel will last aboul 10 minutes. At 1 power it will last 20 minutes, at ¥
power it will last 40 minutes, etc. In other words the fuel fiow is directly proportional to the throttle
power setting. Your airspeed has no effect on fuel flow.

Flaps — The ftaps are cycled up and down with the ‘F' key. To cycle from one position to the other
takes about 8 seconds. Flaps down increases lift and greally increases drag.

Gear — the landing gear are cycled up and down with the 'G’ kay. It the gear are not fully down when
you land you will tand on your belly and damags the plane. If you exceed 200 mph whila on the
ground the gear will be destroyed and you will fall onto your belly il up elevator is not being ap-
plied. If you make a very hard landing the goar will collapse and you will land on your belly. in
all of the above 3 cases the destruction of the landing gear is represented with a bullet hole direcily
below the letters “GEAR", This panticular bullet hole can therefore ba & result of your own aircraft
abuse or can be causadvl‘:r{ being hit with a bullet from the ensmy. Ali ather bullet holes can only
be ¢aused by baing hit with a bultst from the anemy.

Whenever you are on your belly, the engine is disabied and the throttie will not operate, Fly-
ing with the gear down increases drag and lowers your air speed. If you touch down off of the
runway the landing gear will be bant due to the rough ground. If bent, the landing gear will not retract.

SHOTS — indicates the number of shots remaining in each of the two guns. You are reloaded whenever
YOu are on a runway and not moving. The guns will shoot continucusly when the fire button is
pressed. It is not necessary to repeatedly press the fire bution to fire more than one shot.

MODE indicator — The “W", “P", “T" and “U" keys choose WAR, PEACE, TALK and TURKEY respec-
tively. The mods you are in and the mode the enemy is in are displayed alternately. If the enemy
ig declaring war while you are not in war mode, & low tone is sounded sach time his mode is
displayed. The tone is also sounded if the enemy requests “TALK" mode. A ‘bleep’ noise is sounded
when TURKEY is displayed. Declaring peace has no associated sound. Aiso, when both com-
puters are in the same mode there is no sound made, ‘

MODE DESCRIPTIONS -~

PEACE MODE — dasigned 1o allow newcomers to familiarize themsaives with the game without fear
of being shat down. if both computers are in PEACE mode all runways are safe to land on for
both computers, If the supply of airplanes is low 2 airplanes for each runway will be su plied by
pressing ‘N’ (stands for New airplanes). if either computer is not in PEACE mode the ‘N key will
not work, Pressing the fire button while in PEACE mode will cause WAR to be declared but will
not aliow buliets to be fired for 10-20 seconds. This forces both players to give a 10-20 second
warning before opaning fire. The Geneva Converition dictates that You declare war before firing,
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WAR MODE — Cnly runways under your command are safe for your plane to land on. Landing on
an enemy’s runway or on his sactor will allow his ground personnsl to shoot at you, you will receiva
a bullet hole about every 4 seconds while on the ground (it is likely that you will ot be able to
lake off again). When the enemy is in war mode you may only reset to runways under your ¢om-
mand. The runways in your command are displayed as black numbers on a white background
in the margin to the right of window. You can capture an enamy runway (and any planes on that
runway) by hitting that runway’s beacon 5 or more tlmes. You will then have command of that
runway and of that quadrant.

) hen one player has no more airplanes he is expected to surrender by going from WAR to’
PEACE mode. The victarious player is then axpected to also go into PEACE mode after which
either player may press 'N’ to restore-2 planes to aach runway. After “N' is pressed the Answer
mmputmﬂ;‘h&vﬁ command of runways 2 and 4 while the originate computer wilf command run-
ways 1

TALK MODE — [f both players choose TALK mode the play of the game “Freezes” thus allowing you
to each pick up the phone and converse with each other. The game un-ireezes after both com-
puters go lo any mode other than TALK mode. :

TURKEY MODE — merely allows you to call the other guy a turkey. Going from PEACE moda to TURKEY
moda is essentially the same as declaring war, the only difference is that TURKEY means you
have not fired a shot yet, Declaring TURKEY for over 20 seconds will enable your fire button.
When you do press the fire button you will always transmit WAR moda.

ATTITUDE INDICATOR -— located in tha margin left of the window. The indicator line follows the posi-
tion of the horizon. The center represerts 0° (lavel). The marks are at 309 intervais. When the
fine Is at tha top of the window you are al —B80° (straight down). With the line at the bottom of
the window you are at +80° (straight up). Tha attitude indicator was included primarily because
whenever the window s all blue, or all black you have no other clue as to what your atiitude is.

?TALL INDICATOR — The word STALL will flash on and off whenever your alrspeed i near or below
.~ 'the paint where even full up elevator will not sustain level Hight. Stali spead is affacted by the
: Flaps and your aliitude (for a detailed discussion see “getting technical™). ;

WINDOW VIEW — tha window gives a forward looking view of the world, The sky is blue, the ground
- is black. The ground and horizon are flat. (Some have said this is because the program author
fivas in Kansas). The visual range at which you can see the other piane is 312 miles in the center
of the window and increases to 7%z miles at the edges. (You can see farther out the corner of
your eye). At first the other piane will appear as a very small white dol. The dot will then get biggsr
and bigger untit he gets to 4000 feet or closer, at which polnt he will appear as an airplane. Tha
‘eniemy ig within shocting range whenever he is within visual range, however it Is of course much
easier to hit him as he gets closer,

The beacons of all 4 runways are always visible. At long distances they will appear as bluish
“colared dots. As they get closer they will become larger and largaer white dots. Only tha runway
lights of the quadrant you are in are within visual range. If you fy towards any of the beacons
you will eventuaity ses the runway lights “pop” into view,

The window cracks whenever the plane crashes or collides with the other plane.

The angie of view out the window is 45° up, 45° down, 60° left and B0* right. (This is a WIDE
angle view). i

RUNWAY STATUS — located in the margin right of the window. Numbers with a white background
are quadrants under your command, numbers with a black background are quadrants under com-
mand of the enemy. g:ch runway starts with 2 pfanes. Originate starts with command of quadranis
1 and 3 while Answer starts with command of quadrants 2 and 4. The plane you are in is not in-
cluded in the display. If you crash (crack the windshield) your plane is totaled and is beyond repair.
You must acquire a new airplane (ses “choosing a runway™). .

It a plane is damaged but has no crack in the windshiaeld the plane is repalrable, Each run-
way has a repair shop for one {and only one) aircraft. After you exit a damaged aircralt it is placed
in the nearest repair shop, unless the nearest repair shop Is full in which casa your piane is lost.

A plane under repair will appear as a line instead of an airplane symboaol. Rapair will take from
20 seconds to 5 minutes depending on the extent of the damage and the distance from the run-
way. (see “bullet holes™)

CHOOSING A TAKEOFF RUNWAY — To exit the plane you are currently in press ‘A" and 1, 2, 3, or
4 kays simultaneously. You will then appear af the end of the runway you chose in a new airplane.
‘R’ stands for “Reset’ or “Runway”, whichever you prefer. The originate computer Is always plac-
ed slightly right of centerline, the answer computer is always placed slightly left of centerline. When
the enemy is in war mode you may NOT reset to a runway under his command. Resetting 1o &
runway without servicable planes cannot be done. (A plans under repair is nct servicabia).
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You may reset to another runway at any time but normaily you will only want to do so if the
plane you are currently in is destroyed or on a runway and stopped. Resetting from a moving alir-
cr_afct’ is )Iika ‘sjecting’ and thus causes the plane you are currantly in to be destroyed {cracked
window). .

RUNWAY BEACONS — The beacon at each runway contains the defenses for that runway. Hitting
a beacon of an enemy runway 5 or more times will give you command of that quadrant and will
captura any planes at that runway. Al four beacons are always visible. Only the runway of the
quadrant you are currentiy in is visible,

SKILL LEVELS
_ Level
Beglfnner Slnn;lard : Advanced
- 3
Beacon Hils required to '
capture 2 quadrant - 5 10
Plane Hits: Bullet
holes to foe ratio 1 hit = 2 bullet holps 1 hit = 1 bullet hole “*2 hits = 1 bullat hole
cannot Inflict mare
than 7 bullet holga
Aititude below which ra- can always .
dar cannot ses enamey 560 Bnemy 500 500

__'Beacon also appears bigger than narmal, )
When both ptayers are in level 3 1 hit = 1 bullet hole and both playars can inflict 15 bullat holes,

The program starts out with both players in Level 2. To change the lavel both computers must go to
TALK mode. While the computers are “Frozen™ press the 1, 2, or 3 keys to choose your lovel. The
lovel chosen will be displayed left of the TALK messaga. The Jevel the enemy chooses is displayed
1o the right of the TALK message.

TRYING YOUR FIRST FLIGHT

Flying an airplane is difficuit! Belore attempting a dogfight with anyone try flying the plane by yourself
for a few hours to get the teel of the plane. When flying in the singies mode it Is best not hpt?se the
MOD;M version. The CABLE version has a faster update rate. Everything will move at the same spaed
but will move smoother.

1) ﬁﬂ'er pragram executes you will ses the airplana panel and either a red or a biue sky. Pross the
G’ key to change the calor of the sky. When the sky is the desired calor press ‘ENTER'

2) The words “Originate or Answer?” will now be disptayed. When flying singi h
either one. Prass “O" or “A” to choose. played flying single you may choose

3) The wards “MODEM Y/N" will appear. Y™ will choosa modem version, “N" ¢chooses Cable ver-
sion. We recommend the Cabla varsion for single sessions,

4) After pressing “N" in step 3 you will see 13 displayed in the window. This Is your prompt 1o
your initial takeoff runway. ggass the “1" keyp yed yaur prompt to choase

5} You are now facing North at the end of runway 1.

6) I your joystick has trims, adjust them so that the allsrons are perfectly centerad. Position the elevator
trim 2-4 ingrements below the canter mark.

7) Press the "L key to turn on the wing leveler.
8) Assure that the fuel is full and you are fully loaded with 99 bullets.
9} Press and hold the ‘t' key until the throttle indicates full open.

10) Wait until the airspeed reaches 110 and pull full back on the elgvator, The plane should riss from
m‘ﬂ gtr:lli:nd. Slowly release back pressure on the elevator so as not to climb too steeply, or you
wi .

11} Press the ‘G’ key to raisa the gear.

12} Climb to 1,000 feet (long needle on 0, short needle on 1). Leval the plane out by applying less
up elevator. If you fly straight and level the plane will eventually accelerate o about 340 mph. Tha
stespar you climb the slowar the plane will fly. You are in a high performance pisten airplane but
it will not ciimb straight up for mora than & few seconds. To some the plane will saem low powered
and stuggish while to those who have flown low performance aircraft such as a Cessna-150 the
plane will seam fike a “hot-rod”,
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13) Keep flying straight and ievel at a North heading. The beacen of runway 3 will be visible directly
ahead. The wing levaler will help you keep the wings level. You should see your flight path being
drawn on the mdar scope. After about a minule you will reach the northern boundary of quadrant
1. You will then be in quadrant 3. The runway of-quadrant 3 will be visible directly ahead. The
runway will become better defined and bigger as you get closer. To view yourself on radar press
the 3" key as you are now in quadrant 3. in about 2 minutes you will come 1o the northern boun-
dary of quadrant 3, at which time you will again be in quadrart 1. You are in & “wrap around"
worid. The runway ahead is the runway you took off from.

FIRST LANDING

Each quadrant is 10 miles x 10 miles. From the center of the runway 1o the edge of tho quadrant
is 5 miles. The runway is 5,000 feat long (about 1 mile). Please keep these dimensions in mind
when you view yourself on radar as you make your landing approach. The easiest way to practice
landings is 1o stay straight and level after 1aking off and landing on the runway in the quadrant
ahead of you. This way you will always be aligned with the runway and all you need to worry about
is the elevator and throttle. Landing is difficult! Do not expect a good landing the first try, just be
thankiul this is & simulator and net a real airplane!

We are assuming you are flying straight and level at 1,000 f. altitude at about 340 mph. At 5-8 miles

1. Max Engine Power Reduced B increments 9. Tendency fo tum extréme right, wing

2. Cannot Decrease Power leveler disabled :

3. Max Engine Powar Reduced 12 10. Tendency to turn left, wing leveler
increments disabled . -

4. Elevator Neutralized 11. Air Speed Indicator Inoperative

5. Guns Jammed 12. Altimeter Inoperative

6, Cannot increase Power 13. Landing Gear Broken

7. Max Engine Power Reducad 11 14. Fuel Leak, all fuel will leak out in one
increments ’ minute or less

8. Elevator less effective 15. Radar Inoperative

None of the malfunctions are necessarily fatal, 1t is possible to “ditch™the plane without éracking the

windshiold even with 15 bullet holes. It is, however, very difficultl If you "ditch” your plane Into
a quadrant which is under enemy command your plane will ba captured. In this case It is to your
advantage to erash and render the plane beyond repalr. If you land in an enemy quadrant, on
or off Lhe runway, you will be shot at by ground personnel and will receive & bullet hole every 4
seconds,

If you successfully land a damagad plane in a quadrant under your command your piane will remain

yours and can be repaired. Repair time ls determined as follows:

from the runway reduce the throtfle lo V. As the airplane slows down stowly increase up elevator
as neaded to maintain 1,000 ft. At about 3 miles from the runway the airspeed will be 200 mph,
At this point push the “G" key to lower the gear. When the plane slows to 150 mph push the “F"
key 10 lower the fiaps. When the plane siows to 130 mph start your descent. Tha cenler of the
crosshairs Is where the plane is headed. The end of the runway should be at the center of the

" cross hairs. it you are oo high reduce the throtile, If you are too low, increase the throttie. At 100
1. if you know you “have the runway” reduce the throttle to zero and slowly puli back on the slevator.
As you get close to the ground the horizon should be level with the cross hairs or slightly above
the cross hairs, ldeally, the STALL indicator should sound at about the same time you touch the
ground. When on the ground, press and hold the 'BREAK' key Io apply brakes. When you are
completely stopped you will be filled with fuel and bullets.

BULLET HOLES .
Each tima the opponent hits your plane ane buliet hole will appear. There ars 15 possible buite! hole

locations. Each hole has an associated malfunction, The order in which they appear is random.
However, the less serious malfunctions are more likely to appear first. The hole locations and their
associated malfunction is diagrammed in figure 5.

Figure & Buliet Hole Locations and Associated Malfunction

& # o

Each buliet hole adds 20 seconds,
Collapsed landing gear adds another minuts,
Bent landing gear adds 20 seconds,

Distance from runway adds from 20 sec. to 9 minutes depending on how far away you land.,

Repair time will vary plus or minus 30 seconds.
Maximum repair time possible is 14 minutes.

When the straight line in the margin changes to & small airplane symbol, the plane Is repaired and

ready for use.

MAX LEVEL CRUISE SPEED TABLE

ALTITUDE IN FEET " SPEED IN MPH % POWER AVAILABLE
saa level 344 100%

J 363 100
10,000 396 100
15,000 . 420 100
20,000 480 100
25,000 452 81
30,000 433 58
35,000 398 39
40000 . 327 19

SUMMARY OF COMMANDS

Flire Button on right joystick — fire bullats

Right Joystick — Elevator and ailerons

Left Joystick — not used

‘t' "' — throttie

1, 2, 3 or 4 — view correspending quadrant on radar
Rand 1,2, 3 or4 — Resel to runway 1, 2, 3 or 4
H — Ratum from radar display to heading dispiay.
G — Cycla the landing gear

F — Cycie the flaps

L == Toggle wing leveler on or off

W - Declare WAR

P — Declare PEACE

T — Declare TALK

U — Declare TURKEY

N — New airplanes at runways

'BREAK' — Applies brakes whila key is pressed.

WHILE SYNCHRONIZING THE MODEMS

‘e s’ — Move the pointer laft or right
1" — Set the pointer
*ENTER' — Manually exit Synchronize routine




UPON PROGRAM EXECUTION

'C" — Change sky color

‘ENTER' — Procede

‘A’ or 'O’ — Originate or Answer

‘BREAK’ — Sends $55 while key is pressed
"Y' or 'N' — Y for Modem: N for Cable

PROGRAM INITIALIZATION QUICK REFERENCE LIST

1) TAPE — CLOADM, DISK — LOADM “P51"
2) 'C’ Koy for sky color
3) 'ENTER' key to procede

" 4) 'O’ or ‘A’ for Originate or Answer
5) 'Y' for MODEM; *N’ for CABLE

IF MODEM WAS CHOSEN

a) pressing keys sends ASCH codes to MODEM
{some smart MODEMS need this)
b) Press and releagse ‘BREAK’ key to enter SYNCH routine

ORIGINATE ANSWER
¢) use "= ‘~' keys 1o position ¢) Does nothing
pointer below the null
d) ‘¥’ sels the pointer d} Does nothing
6} 1, 2, 3 or 4 key 1o choose takeoff runway

DETAILED DESCRIPTION OF PROGRAM INITIALIZATION

1) TAPE — CLOADM program will auto execute; DISK — LOADM “P51" program will aute execute
2) Press 'C' kay to ¢change color of the sky. On most TV's the sky color will ba sither biue or red each
lime the ‘C’ key is pressed. Adjust the color and tint controls on the TV if needed.
Progs "ENTER" after obtaining a blue sky.
+4) “Originate or Answer?” is now displayad. Press ‘O’ or ‘A’ lo choose. When linked lo ancther com-
*  puter by MODEM or CABLE one must be Originale and the other must be Answear.
§) "MODEM Y/N" is now displayed. Press "Y" for MODEM version “N" for CABLE. If the MODEM
version is chosen you wlil enter the SYNCHRONIZE routine. If the CABLE version was ¢chosen you
. will progede directly 1o step 6.
'6) M is displayed. The numbers displayed represent the location of the four runways. Press 1, 2, 3,
"~ or 4 to choose the corresponding runway you wish to take off from.,

SYNCHRONIZE AOUTINE

1) After pressing 'Y' in answer to the prompt "MODEM Y/N" two limit fines will appear above and

- below the prompt “MODEM Y/N",

2} At this time pressing keys will send standard ASCl! codes over your MODEM at 300 BAUD. Press-
ing keys at any other time does not send anything over MODEM. Most modems can be set to originate
or answer manually and do not need to send their MODEM characters from the keyboard. if your
Maodam is already manually set to Originate or Answer then procede directly to step 3,

3) Pressing the “BREAK” key periorms two functions:

a) While the "BAEAK" key is held down you wilt send $55 10 your modem.
b} Upon release of the “BAEAK" key you exit the mode which sands keyboard characters to the
modem and you enter the SYNCHRONIZE ROUTINE,

4a) At this point if you are the answer computaer you should see red bars form betwaen the twa limit

lines except at the edges. The bars represant data received correctly. The Answer computer plays
4 passive role during the SYNCHRONIZE routine. When Orlginate is done synchronizing your
sky will be restored to total blue and 12 will appear as a cue to pick your takeaff runway,

4b) The Originate computer plays an active role during the synchronize routine. Red bars should form

between the limit lines. After 2 complete scans there should be a well defined NULL area, The
Null area typically appears as partial red bars faliing off to a totally black area. Depending on
the Modems and phone connection the null may vary in appearance. The idea.is to look for any
‘black regions. Position the pointer directly below the center of the null area by pressing the --..:-
or'—* key. It is not critical that the pointer be exaclly at the center of the nuli, within 1 or 2 posi-
tons left or right of center will normally work. Aler the pointer is at the desired position press
the “1" key to set the pointer. If everything is sel up properly the originate compuler will now
automatically exit the synchronize routine within 10 saconds. Upon exit your sky will be totall
blue and 13 will eppear al the bottom of your window. You are now ready 1o choose your takeo
runway. The SYNCH setting is now permanently set for the duration of the game. Both Originate
&nd Answer may manuatly exit the SYNCH routine by pressing “"ENTER™". This, however, should
never be needed if you are connected properly.
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COMMENTS ON HAVING A DOGFIGHT BY MODEM

Your phone connection may occasionally produce noise which will cause data to be misread. This

can cause various disturbances, none ol which destroy the playability of the game. The following may

OCCUr —

1) The location of the other plane will be misread causing him to momentarily disappear from view.

2) False bullet holes will appear. This can be vary disturbing, but the associated maitunctions will
anly be felt momentarily, The bullet holes in the window will be erased if the horizon passes over
them. The program is made so that for the bullst holes to be refreshed and for the malfunctions
to remain you must continuously reckive data from the other plane that you are hit. There is no
Ir)c:m:ln‘na ’\:vhgch erases the buliet holes, however. That is why the bullet hole remains unlil i is erased

y the horizon,

3) You may spurious'?r gain or lose command of a sector. This is the only type of mis-read error which

has permanent effects. You can look upon it as ground forces overunning the sector.

All of the above occur very Infroquaml?r. especially If you have a clear phone connection. During all
Y

the hours of testing the above errors on) happened when something was set up wrong or the connec-
tion was poor. Every effort was made to preven! occasional data srrors from inflicting permanent effocts.

REMEDIES TO COMMON PROBLEMS

PROBLEM )
Joystick does not move the ailerons or
elevator

POSSIBLE CAUSE
Joyns.tick not plugged into “Right Joystick"
po

When attempting io fly single (not linked
1o ancther computer) the program
“fregzes".

Printer, modem or olher device is plugged
into HS—2_32 port.

Both computers are in TALK mode.

The computer on the other end has
unplugged his MODEM from his
compiter.

Any type of disconnection that causes
your computer to continually receive a Lo
at the RS-232 pont. .

When dogfighting by MODEM the pro-
gram “freazes’.

You are originate and the program will not

MODEMSs not functioning properly.
:utomatlcaliy synch aftar pressing the ‘4’ 9 propery
By.

Phone connection is too noisy.

The Answer compuler has manually ex-
lted the SYNCH routine and is ne longer
sending you the expected SYNCH tone.

COMMENT: This program has besn successfully tested over long distance phone lines. Both ATRT
and SPHINT connections worked. The SPRINT connection did p?oduce WCZSinnal mis-read errors
but was definitely playabla. The program will update slightly siower over long distance phone lines.

PROGRAM TECHNICAL SPECIFICATIONS
Processor 6809 E
Update rate: 7.9 frames/sec by CABLE average of 8)
35 frames/sec by MODEM (average of 4)
All routines are in the program. No jumps to AOM are made. No additional MODEM software is needed.
Requlres 32K of memory.
Eg::pf‘?g:%%tg;s‘ utpdatg iat tthe sarr_;e ratg. Aftsr p:srforming afl calculations and screen updates your
Into 2 dala transmit ready state. As soon as bath co: [ i
ready state both computers trade inlormgtion. i MPUISNS are in the daa transmit

Data Transmission rate: 300 BAUD by modem
6,000 BAUD by direct cable

]
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