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2. When you reach take off speed, pull the flight stick back until your vertical speed is about 1500 fVmin. Return the flight 

stick to center. 
Your vertical speed is displayed in the lower right corner of the HUD or on the vertical speed indicator on the Instrument 
Panel. 

3. Press 6 to retract your landing gear. 
4. Wait for your speed to pick up before you increase your VSI. 

Warning! Don 't pull the nose into too sharp of a climb or your airplane will stall! At low altitudes, where you don't have hundred 
of feet to recover. a stall is lethal. s 

LANDING 
When landing, your .a.irplane must be tr,aveling close to its minimum speed while still maintaining enough lift (avoiding 
a stall). On short military runways, you II need to use flaps to come in at a steep angle of descent. 

LANDING 
I. Line up with the runway. Optimally, you want to be about 1000 feet up and five miles out. 

Press F to lower flaps and G to lower your landing gear. 2. 
3. 
4. 

Aim the waterline marker on the spot on the runway where you want to touch down. 
Reduce the throttle until you are at your normal stall speed. 
With your flaps down, you won 't stall at normal stall speed. If you need a visual guide, use the Envelope Window. When the 
airplane borders on the lift limit, you're at the right speed. 

5. If you 're still going too fast, use air brakes to reduce speed (Korean and Vietnam era airplanes only). 
As you cross the end of the runway, you should be about 100 ft up. 

Note: When you've lowered your gear and your flaps and reduced your air speed enough to land, the symbol "ro." appears next to 
your vertical speed indicator, at which time it is safe to touch down. 

6. Cut the throttle and pull back gently on the flight stick. 
The obJect is to stall just as you touch down. Watch your VSI and make sure you're still descending (your vertical speed 
should remain a negative number). 

7. As soon as you touch down, apply your wheel brakes. 

BASIC MANEUVERS 
Every fighter pilot must learn and practice the basic maneuvers and their counters. They do not insure the pilot that he 
will become a top-scorer - that takes something more - but without them, he'll be a sitting duck. 

JINK 
"Jinking" is randomly banking and bobbing. It's a purely defensive maneuver designed to upset your opponent's aim 
while you look for an opportunity to steer into a more advantageous position . 
Jinking is effective only against opponents who are within close range. If your opponent is at long range, your Jinking 
will only produce slight movements out of his gun sights - movements that he will find easy to compensate for. 
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pURSU IT 
When an opponent is in "Pursuit," he's turning in order to get onto your tail. When you see Pursuit up in the target 
window, it indicates more of an intention than a particular set of maneuvers. 

SCISSORS 
Scissors are a series of banks along an axis that reduce downrange travel without cutting engine power. The name 
comes from the criss-crossing motion of both planes - the pursued pilot banks to get his attacker to overshoot him 
which calls for a similar reaction on the part of the attacking pilot, which causes the defender to bank the opposite ' 
direction, and so on. Both pilots weave back and forth as they jockey for the advantageous 6 o'clock position, creating 
a scissor pattern. The more maneuverable airplane has the advantage in this situation, though the pilot's speed and 
agility are important factors as well. 

VERTICAL SCISSORS 
This is the same as the Scissors but is performed in the vertical plane - either a climb or a dive. 

LOOP 
The Loop has remained a standard evasive maneuver since it was first implemented in World War I dogfights over 
Europe. It's extremely effective when the attacker is close behind you, but it should be used with caution at longer 
ranges because of the time it allows opponents to fire on you. 

PERFORMING A LOOP 
I. Increase power to 100% and pull back on the flight stick. 

When the inverted horizon comes into view, check your six o'clock (F2 and scan up). You'd better know where he went. 
2. When the upright horizon comes into view, return the flight stick to the center position. 

COUNTERING THE DEFENDER'S LOOP 
Follow your opponent into the loop, taking any shots at him that you can. You may want to turn your loop into an 
lmmelmann so you maintain an altitude advantage over your opponent. Make sure you keep a close eye on where he's 
going. 

SPLIT S 
Consisting of a half roll and a descent into the second half of a loop, the Split S lets you change heading while 
simultaneously gaining speed. 

PERFORMING A SPLITS 
I. Roll the airplane into the inverted position. 
2. Once you're in inverted flight, pull back on the flight stick. 

Watch your speed. You don't want to get above your corner velocity. If you need to slow down in your dive, use flaps (press 
Fl or air brakes (press 8). If you 're still going too fast, drop your landing gear (press G) and/or cut throttle. 

3. When the upright horizon comes into view, return the flight stick to the center position. 
If you've lost track of your opponent, use the view keys to spot him . 
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COUNTERING THE DEFENDER'S SPLITS 
You still hold the altitude advantage when your opponent goes into a Split S. You can dive after your opponent, wait in 
the skies above for a more advantageous dive attack, or disengage. 

IMMELMANN 
The lmmelmann consists of a half loop or vertical climb followed by a half roll. The lmmelmann gives you the double 
advantage of changing heading while simultaneously gaining altitude. The lmmelmann can allow you to make abrupt 
changes to heading. 

PERFORMING THE IMMELMANN 
I. Increase power to 100% and pull back on the flight stick as if you were performing a loop. 
2. When the inverted horizon comes into view. return the flight stick to its center posit ion. 

If you've lost track of your opponent. use the view keys to spot him. 
3. Pull the fli ght st ick left or right and half rol l the airplane to level flight. 

COUNTERING THE ATTACKER'S IMMELMANN 
An attacker might pull an lmmelmann because he's about to overshoot you or because he holds a speed advantage 
against your superior maneuverability. If he's about to overshoot you and you have the speed, counter him with an 
lmmelmann of your own. If you don't have the speed to chase him, wait to see which direction he goes when he pulls 
out of the lmmelmann. Dive the opposite direction if you want to disengage. If you want to press the attack, initiate a 
shallow climb (such that you keep gaining speed) and try to follow his course. The last thing you want to do is leave 
him with a short route between his nose and your tail. 

COUNTERING THE DEFENDER'S IMMELMANN 
If you have speed, follow your target. There's no use giving him altitude over you. If you don't have the speed to follow 
him, see Countering the Attacker's lmmelmann above. 

LOW YD -YD 
The Low Yo-Yo is a shallow dive followed by a sharp climb. Its purpose is to let you pick up speed when you 're 
otherwise unable to close in on a fleeing target. The attacker has the double advantage of making his attack in the 
target 's blind spot. 

COUNTERING THE ATTACKER'S LOW Yo-Yo 
If your pursuer is out of range and you suddenly see him drop below you , you can be sure he's attacking with a Low Yo­
Yo. Since it's assumed that the attacker couldn 't close on you, you have the speed advantage - initiate a climb. This 
will put distance between you and the attacker. If you feel gutsy, a loop or a High Yo-Yo (Banked Variation) could put 
you on your attacker's tail. 
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HIGH YD -YD . . . 
The High Yo-Yo is a steep climb followed by a dive. The climb lets you bleed off power and avoid overshooting your 
target 

BARREL ROLL 
This defensive maneuver throws your airplane into a horizontal corkscrew spin. It's primary purpose is to upset your 
opponent 's aim, but pulling out of the maneuver at an unexpected point could very well shake an enemy off your tail. 

PERFORMING THE BARREL ROLL 
I. Increase power to 100%. Pull the fl ight stick back slightly, and then move the flight stick right or left to roll the airplane. 
2. Complete as many revolutions as you need. 

COUNTERING A DEFENDER'S BARREL ROLL 
Following the opponent into the Barrel Roll works. As an alternative, use a straight High Yo-Yo to climb above and 
come down on your spiraling opponent. 

VARIATIONS FOR ADVANCED PILOTS 
LOW SPEED YO - YO (BANKED VARIATION) 

The banked variation of the Low Yo-Yo is an offensive maneuver designed to reduce the angle-off between the attacker 
and his target. Whi le breaking, the attacker goes into a shallow dive and then climbs sharply, coming up on the 
target 's tail. Both High and Low Yo-Vos allows for a quick and severe change in heading. 

PERFORMING A LOW Yo-Yo (BANKED VARIATION) 
I. Push the fl ight stick forward to put the aircraft into a shallow dive. 

Watch your speed. You don't want to get above your corner ve locity. If you need to slow down in your dive. use flaps 
(press Fl or air brakes (press Bl. If you 're st il l going too fast. drop your land ing gear (press G) and/or cut throttle. 

2. Once you've dived below your target, pull back on the fl ight stick to beg in your climb. 
3. On the way up, bank towards target for a clear shot. 

COUNTERING THE ATTACKER'S LOW YD-YO (BANKED VARIATION) 
As is often the case, mimicking the attacker's action is a good defense - the defender can attempt to go into t.he Low 
Yo-Yo with the attacker. Another useful counter is to continue your break while the attacker dives, and then flip into a 
Split S, pulling up only when the attacker has begun his climb. 

HIGH YO -YO (BANKED VARIATION) . 
The High Yo-Yo is like a Low Yo-Yo in reverse- a steep break/climb followed by a dive. Like the Low Yo-Yo, the H1 Yo­
Yo also reduces angle-off, giving the attacker a better shot. This maneuver assumes that you have the speed to pull 
into a steep climb and that you 're traveling much faster than your target. 
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PERFORMING A HIGH Yo-Yo (BANKED VARIATION) 
1. Pull the flight stick back to climb. 
2. Once you've climbed above your target. push toward on the flight stick to begin your dive. 
3. On the way down bank towards the target for a clear shot. 

COUNTERING THE ATTACKER 'S HIGH Yo-Yo (BANKED VARIATION) 
A Split Scan be an effective countermeasure if performed right as the attacker begins his climb. Similarly, doing an 
lmmelmann at the beginning of the attacker's dive will also work, especially 1f combined with an aileron roll and a 90° 
change in heading. 

ROLLAWAY 
Think of a Rollaway as the first half of a banked High Yo-Yo followed by a Split S. 

PERFORMING A ROLLAWAY 
l. Move the flight stick right or left to roll the aircraft into a 45° bank, and then pull back on the flight stick. 
2. Once you've reached the top of your arc. roll the aircraft away from your opponent's turn. 
3. Level off inverted and pull back on the flight stick. 
4. When the horizon comes back into view, return the flight stick to center. 

HIGH G BARREL ROLL 
The High G Barrel Barrel Roll is performed in a turn and, when performed correctly, can quickly transform the defender 
into an attacker. This maneuver is only effective if the attacker is right on your tail. 

PERFORMING A HIGH G BARREL ROLL 
l. Pull the fl ight stick right or left to roll the aircraft into a 45° dive or climb. You want to break across your opponent's flight 

path. 
2. ln1t1ate a Barrel Roll away from the turn. 

COUNTERING AN ATTACKER 'S HIGH G BARREL ROLL 
Use a straight High Yo-Yo to climb above and come down on your spiraling opponent. 

BARREL ROLL ATTACK 
The Barrel Roll Attack lets the attacker avoid an overshoot when his target breaks. 

PERFORMING A BARREL ROLL ATTACK 
l. As soon as the opponent breaks. level off. 
2. Pull back on the flight stick to pull up the nose. 
3. Initiate a Barrel Roll away from the target's break. 
4. Pull in beh ind the defender again. 

COUNTERING AN ATTACKER'S BARREL ROLL ATTACK 
Your best bet in countering a Barrel Roll Attack is to reverse your break, thus cutting across his path (scissoring). A 
more dangerous alternative is to dive away from the attack. 
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SPIRAL DIVE 
The Spiral Dive is just what the name says - a spiral ling dive to the floor. This is a hard defensive maneuver and is, 
in fact, dangerous - a skilled attacker can easily follow the defender down, taking as many opportunity shots as he 
can. 

PERFORMING A SPIRAL DIVE 
I. Move the flight stick to the right or left, and then push it all the way forward. When the ground fills your forward view, pull 

the stick back to center(however, maintain the right or left roll) . 
2. Watch your speed. You don 't want to get above your corner velocity. II you need to slow down in your dive, use flaps 

(press Fl or air brakes (press B). 11 you're still going too last, drop your land ing gear (press G) and/or cut throttle. 
3. Let the attacker overtake you in the dive. 

COUNTERING A DEFENDER'S SPIRAL DIVE 
The initiative is yours. You can drop flaps (press F) and/or air brakes (press 8) and dive after him, or you can wait 
above and look for a better attack opportunity. Whatever you do, keep the pressure on him. 

GUNNERY SCHOOL 
Aerial gunning is an art, but one that can be learned with patience and practice. Shooting a fast-moving target from 
an equally fast-moving platform is considerably more complex than shooting a slingshot at an empty bottle. The 
factors that come into play are: 

• Target range 
• Fl ight path 
• Deflection angle 
• Holdover angle 
• Leading 
• Gun sight type 

Each of these factors are discussed below assuming you have the simplest kind of gun sight - one that does not 
account for any of these factors. 

TARGET RANGE 
Improved guns notwithstanding, fighter pilots rarely hit targets beyond 4500 ft. At ranges of 2625 ft or less, they stand 
an excellent chance of hitting their opponents with low deflection shots. Target range affects all other factors, and 
these effects will be described in the following sections. 

FLIGHT PATH 
Bullets fly straight after you shoot them. That may sound obvious, but seeing this in a dogfight can be disconcerting to 
novice pilots. If you're on an enemy's tail and both of you are in a tight turn, your bullets will fall far behind him even 
though he's steady in your sights. 
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DEFLECTION ANGLE 

The deflection angle is the angular difference between your flight path and that of your target. An airplane flying 
directly away from you has a deflection angle of 0°, while an airplane flying perpendicularly across your nose has a 
deflection angle of 90°. The higher the deflection angle, the harder it is to hit the target because it spends less time 
crossing your visual field. 
Basically, if your target is flying directly away from you, your bullets follow him and have the best chance of hitting. If 
he's flying across your flight path, however, and you fire your guns when he's in your sights, he'll be long gone by the 
time the bullets reach where he was when you fired. The more deflection angle there is between you and your target 

· the farther your bullets will fall behind. The deflection angle is the second most important consideration in firing yo~r 
guns, and it doesn't have nearly as much effect as flight path . 

HOLDOVER ANGLE 
The holdover angle is the effect gravity has on the path of your bullets. When you fire your guns, gravity pulls them 
down so they go lower than your gun sight indicates. In the close ranges you deal with in dogfighting, however, this 
effect is so small compared to the others that it can be safely ignored. 

LEADING 
With most gun sights, you have to adjust for range, flight path, and deflection angle on your own. To do this, you lead 
the enemy, which is to say you aim your gun sight where you believe the enemy will be after the bullet covers the 
distance between you. 
The single most important factor you need to account for is flight path . The more g's you're pulling, the farther ahead 
of your enemy you must aim to hit. If he has a high deflection angle, you must aim even further ahead of him. If he is 
at extreme range, you have to aim even further ahead. All these factors require practice to master, and even the best 
aces aren 't perfect at performing these on-the-fly estimates. 
Some gun sights account for flight path and range, others don't. You have to know what type of gun sight you 're using 
before you can accurately guess how much you must lead your targets. 

GUN SIGHT TYPE 
World War II 
These airplanes had the simplest gun sight possible - it shows you exactly the direction the bullets fly the instant 
you fire them. You have to adjust for range, flight path, and deflection angle on your own. This type of dogfighting 
requires the most leading. 

Korea 
These airplanes have the ability to adjust for flight path, so half the battle is solved by the pipper(the circle-shaped 
sight). This pipper determines how many g's you're pulling and moves to compensate for your flight path , but it 
assumes that the target is 1200 feet ahead of you. If the target is farther away than that, you must manually lead the 
target a little to account for the increased range. Likewise, if the target it closer than 1200 feet , you must trail the 
target a bit. Additionally, you must always manually adjust for deflection angle if appropriate. (Otherwise, if your 
target happens to be exactly 1200 feet ahead of you, in level flight, and flying directly away from you, put him in your 
sight and you 'll score direct hits.) 
Hint: If you display the Target Window (press Shift-3), it tells you the exact line-of-sight distance between you and your 
target. 
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Vietnam 
These airplanes have a sight similar to those used in Korea, with the additional advantage of radar. If your radar is 
turned on, the gun sight determines the exact range of the enemy and uses that in its flight path calculations. The only 
adjustment you have to make is for deflection angle. If you do not have your radar turned on, the gun sight works 
exactly like those in Korea. 

FIGHTER TACTICS 
This chapter is about fighter tactics and how to use Air Combat's controls to your advantage. Some of the tactics 
described here are good principles of air combat that fighter pilots have developed and respected over the years. Other 
tactics may only apply to the era you're flying in. 
The chapter is divided into sections that describe four phases of air combat, without which any discussion of air 
warfare is incomplete. The four phases are: 

• Detection 
• Closing 
• Attack 
• Maneuver 

At the end of the chapter, you 'll find more sections with specific approaches to evading missiles and attacking 
bombers and ground targets. 

DET ECTION 
Locating the enemy before he locates you gives you the initiative. The cunning pilot knows that early detection lets him 
stack as many odds in his favor as time allows - altitude, speed, relative position, correct weapon choice - giving 
him a large advantage over his opponent. 

VISUAL DETECTION 
The View keys are among the most important tools in the game. Fl-F4 can be pressed fairly quickly-you should 
make a habit of doing just that when you 're not too busy dogfighting. You don 't have a wingman, so keep your eyes 
opent 

The Scan keys are effective, too, especially when used with Forward View (F l ). The Forward View is the only view from 
which you can target an opponent. 

To get a fast 360° scan of the horizon, press F2, and then use the right/left arrow keys to rotate your view in a 
complete circle. Note, however, that your belly is still a blind spot and you 're vulnerable if you rely only on this means 
of visual detection. 

ZOOM OUT WHEN YOU'RE HUNTING FOR TARGETS 
You want the widest possible view while searching for targets. Zooming out to 1 increases your field of vision. Press 
the minus(-) key to zoom out. Use it and spot the bandits early. 
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ZOOM IN FOR "YEAGER VISION " 
If an airplane is too far away to identify, press the plus(+) key to zoom in. If this feels like cheating, remember that 
most aces have above average eyesight. Yeager's, for instance, is still 20/10- double that of the normal human. 

USING THE TARGET WINDOW 
When used properly, the Target Window can provide you with more than just detection information - it contains data 
that 's useful in all phases of air combat. 

Speed 

Pilot's experience 
(no dots= Amateur) 

.. .. I 
·~.I 

I 

Aircraft type 

Maneuver 

Location 

Distance 

no dots Amateur 
Mediocre 
Good 
Excellent 

The Target Window shows the targeted aircraft as he appears to you or would appear to you if he were in visual range. 
Though subtle, this visual information communicates a lot about his relative position to you. 

l. You can see if he 's moving toward or away from you. 
2. You can tell if he's above or below you by the color of the background. If you can see the ground behind the target, you 're 

above him; if blue sky is blazing over his airplane. he's above you. If the target window is split. the target is at a more or 
less equal altitude. 

3. You can estimate his heading. 

Around the airplane view is other useful information - the type of airplane as well as its location, speed, and range. 
The maneuver currently being performed by the target also appears at the top of the window. Anticipating your enemy's 
next move is never easy, so knowing what he's up to gives you a huge advantage. 

Hint: Since this is considered a help feature, you may want to use F7 and F8 views instead to get a sense of where the 
enemy is in relation to you. 

RADAR 
Radar transmits high frequency waves in a 90° arc off the nose of your airplane. These waves reflect off of objects and 
return to your signal receiver, which translates the waves into objects with specific size, range, and heading. Your 
radar unit can sense targets at ranges of up to 60 miles. 
Be careful! Switching on your radar is like lighting a torch in a dark room . Enemies everywhere are guaranteed to 
sense your active radar, and they'll know your position and range, too. Though you can use radar briefly to detect 
enemies, you'll need to turn it on for extended periods when firing radar-guided missiles. Your lead-computing gun 
sight also needs radar to calculate the target's range. 
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AIR COMBAT'S SPECIAL DETECTION 
The help windows can give you extraordinary powers of detection. 

The Map Window (Shift-1 ) shows you the general direction of all friendly and hostile 
aircraft around you - it 's actually better than radar because no enemies know you 're 
using it. This is not unlike modern AWACs. 

DIRECTION TO NEAREST ENEMY 
You can know the clock direction to your nearest enemy by pressing Ctrl-Z. His location will appear in the 
Warning/Communications line at the top of the HUD. 

CLOSING 
There is no golden rule for closing in on a target except that you want to maintain the element of surprise if possible. 
To do this, you want to stay out of sight and move quickly. 

APPROACH FROM THE TARGET'S BLIND SPOT 
Fighter pilots will typically see you if you're anywhere in front of them, so you should approach them from the rear. The 
inexperienced pilot won 't be checking his six as often as he should. The fighter pilot's blind spot is below and behind 
his airplane, and this is a good direction from which to close. 
If your radar is on, fighters with radar will detect and instantly know your location. The moral of the story- don't flip 
on your radar switch until you're ready to fire, and be prepared to act if your missile fails to hit. 
Bombers can see in all directions, so there's no way to approach them without their knowing it. 

SLASH ATTACK 
It's obvious that the less time you spend closing, the less time your target will have to spot you. This is one way in 
which an altitude advantage is important. Altitude is a reservoir of energy that can be quickly turned into speed by 
diving. Not only do you close in on your target swiftly, the dive leaves you with a high store of kinetic energy that can be 
used for other maneuvers - a Climb, Yo-Yo, etc. - or to escape if the odds aren't in your favor. 
Speed is all important in the attack phase. An airplane won't even need maneuverability if the attack is fast and the 
pilot is accurate. If your airplane is very fast but not as maneuverable as your opponent's, you can use repeated slash 
attacks to avoid a dogfight. 

ATTACK 
Once the attack begins, there's no going back. As Yeager says, "If you get an advantage, you've got to press it home." 

GUN ATTACKS 
Vulnerability Cones 
For fighters with fixed, forward-shooting guns - the "norm" in fighter design after World War I - a target's angle of 
deflection is important (see Gunnery School for a complete explanation). 
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For fighter pilots in all wars, the maximum angle of deflection has remained around 45°. At an angle of 45° or less, 
most pilots stand a chance of keeping their sights on their target and hitting it. This angle forms the target 's 
vulnerability cone. 
Naturally, the smaller the angle of deflection, the better the attacker's chance of hitting his target. Within a few 
precious degrees, the attacker's chance of hitting rises dramatically. This is the target's lethal cone. Improvements in 
gun sights have increased the size of the target's lethal cone from 15° in World War II to 30° in Vietnam. 
For more on making successful gun attacks, see Gunnery School. 

ATTACKING WITH MISSILES 
In Vietnam, the actual kill rate with missiles was very low, which was one reason why the gun was later installed on 
the F-4 Phantom. Even so, your Vietnam era airplanes are equipped with missiles, and you should use them in combat 
-you have nothing to lose, and you could score an easy kill with one. 
Missi le ranges are summarized in the following table: 

Missile Max. Range 

Sparrow 
Sidewinder 
K-13 Atoll 

4 miles 
2 miles 
2 miles 

Min. Range 

11/2 miles 
1/4 mile 
1/4 mile 

Within the minimum range, your missile doesn't have enough room to get a lock on the target and detonate properly. 

Radar-Guided Missiles 
The Sparrow is guided by radar waves emitted by your radar and reflected back off the target. Your radar must be on 
and you must maintain a target lock while the missile is in flight. Note, however, that you can select a new target 
while the missile is in flight. The new target must be within the missile 's seeker in order for it to track. 
Since Sparrows have a longer range than heat-seeking missiles, you should use them for long-distance attacks (from 
any direction) and save your Sidewinders for in-fighting. Because of the sensitivity of the seeker on the missile, it's 
useless to fire a missile in a turn greater than 3 g's. 

Heat-Seeking Missiles 
Sidewinders and K-13 Atolls are fire-and-forget weapons - once they're launched, they either hit or they don't. 
Nevertheless, you should not fire until you have a target lock. You must be behind your opponent and in full view of 
his engines. Because of the sensitivity of the seeker on the missile, it 's useless to fire a missile in a turn greater than 
3 g's. 
Heat-seeking missiles can be distracted by other heat-emitting object such as the sun and tropica l jungle floors. 
Hitting targets below the horizon or in the sun can be difficult. 

TRACKING ANOTHER OPPONENT WHILE You ATTACK 
If you 're closing on two enemies, chances are they'll break in opposite directions when you attack. You want to press 
your attack on one of the planes while keeping an eye on the other. Here's a trick. Target the opponent you AREN'T 
following. Once you 've shot down the untargeted plane, the target marker will tell you where to find the other plane. 
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LET YEAGER BE YOUR WINGMAN 
When you 're concentrating on your attack, it helps to have a wingman who can check six for you. Let Yeager alert you to 
bandits on your six. Press Shift-4 to turn the Yeager Window on and off. 

MAN EUVER 
When an initial attack fails and the element of surprise has been lost, each pilot performs a series of maneuvers and 
counter-maneuvers until one opponent successfully disengages or is shot down. This maneuvering phase is what's 
traditionally known as the dogfight- the relatively but intensely active period in which each pilot twists and gyrates 
in an attempt to get into his opponent's cone of vulnerability. 
Though air combat is complex, random movement wi ll not win the day. At any given point in a dogfight, there are good 
and bad maneuvers - a wrong response to a situation can spell a pilot 's death if luck isn 't on his side. Nonetheless, 
no air combat scenario is scripted from the start. It's the individual pilot-with his own experience, awareness, and 
ability to handle his equipment -that makes every air combat encounter unpredictable. 

PURSUIT 
Pursuit can be difficult once the target has moved off of the screen. Here are some ways to overcome this difficulty. 

USING THE TARGET MARKER 
Whenever a targeted opponent is not in forward view of your cockpit- that is, he 's above, below, off to a side, or 
behind you - a small X (the target marker) indicates which direction you need to travel in order to get back into a 
firing position. This direction is the shortest possible route between the nose of your aircraft and the enemy plane. Note 
that this is not necessarilythe best route - at low altitudes, you could auger in following the shortest route to your 
target! 
If your primary objective at the moment is to bring the enemy into view, bank until the target marker is at the top of the 
screen, and then pull back on the stick until the marker is in the center. Once you get him into your sights, let him 
have it. 

Using Plane~ Target View to Pursue 
If your opponent is nearby but off of the screen, you can use the Plane~ Target view (F7) to continue following him 
(remember, the opponent must currently be targeted). With this view, you'll know immediately if he reverses direction. 

Using Up 45° View in a Turn 
When you're hard on your opponent's tail and turning with him, you can use the Up 45° view to quickly see how close 
he is. If he's real close, you may want to drop air brakes or flaps to bleed off a little speed - this wi ll give you a 
tighter turn and pull him into your gun sights. 
Note: You could ease off on the throttle, but flaps act more quickly. You also don't have to waste time later bringing 
your engine back up to speed. 

ALTITUDE VS. SPEED 
You always want to have enough speed to maneuver in any direction. Too much speed means that you can 't turn 
quickly - you 're barreling along but you can't pull the g's. Too little speed means that you can 't climb or turn at all 
- all you can do is peter along in level flight. 
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It helps to imagine a fighter's speed as a limited resource, just like its fuel. Climbing and hard maneuvering "cost" 
the pilot speed as his airplane fights gravity and drag. The engine gives you back some of this lost speed, but you may 
be maneuvering too hard to get it all back. You begin losing speed at a faster rate than you replace it. What do you do? 
In air combat, an airplane's "energy state" is more important than its speed. Your energy state is the combined energy 
of your speed and your location. Your airplane's altitude is an energy resource you can use. Since your airplane once 
traded energy for altitude - it "spent" energy climbing-you can trade altitude for energy by diving. 
The fact that altitude can be converted into speed and maneuvering power is why Yeager says, "Keep as much altitude 
advantage as possible. " Altitude is a real advantage. Your opponent must expend energy to come up after you, while 
you have the option to make a slashing dive attack. 
Some general ru les can be formulated from the energy state concept (if you remember that all rules have to be broken 
on occasion): 

• Don't waste energy on maneuvers that don 't have a use 
• Climb when you can 
• Dive if you need the speed 
• Watch where you are in the envelope - don't start a maneuver that will leave you going too slowly 

MISSILE EVASION TECHNIQUES 
As soon as you detect a hostile missile, you should drop the appropriate countermeasure devices: flares if it's a heat­
seeking missile, or chaff if it's a radar guided-missile. 
Your next move should be a hard defensive break. Missile seekers have narrow fields of vision. Infrared missiles can 
easily lose their lock once your engines are out of their sight. The break will be less effective against radar-guided 
missiles, but if you tu rn sharply, they may not be able to turn with you. 

ATTACKING BOMBERS 
Bombers don't have the speed and agility of fighter, but they are typically well-armed and, with so many eyes on 
board, are never surprised. To increase your chances of survival, you must stay out of as many gun sights as you can 
and come in at an angle at which the gunners have the least chance of hitting you. To do this, you have to know the 
where the turrets are on your target. 

GUN MOUNTS 
Guns can swing in 60° horizontal and vertical arcs. 

HIT PROBABILITIES 
Due to the fact that a bomber is moving forward, an individual gunner's chances of hitting you vary depending on his 
location. Note, however, that all gun positions have a smaller chance of hitting you the harder you're maneuvering 
(climbing, diving, or turning). 

FRONTAL ATTACKS 
With combined closing speeds of over 500 mph, the gunners' chances of hitting you are not good. In addition to firing 
on a quickly approaching target, they must cope with the thought that if they actually destroy you, large pieces of your 
disintegrating airplane could hit them I 
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FLANK ATTACKS 
The waist-gunner of the B-17 is going to have problems hitting you. His gun, which he must move by hand, is sticking 
out into a 200 mph wind. He must not only fire into this wind, he has to compensate for any difficult deflection angle 
you put between you and the bomber. Expect waist-gunners to hit less often than any other. 

REAR ATTACKS 
The rear gunner has the best chances of hitting you. With your plane closing at around 100 mph, he has plenty of time 
to take his aim, and a power-operated turret only makes his job easier. In addition, he's packing twin .50 caliber 
machine guns (B-17) or 20 mm cannons (B-29 and B-52) that can do a job on your little fighter. 

FIGHTER APPROACHES 
Avoid rear attacks on bombers, especially if they're in a group or they have experienced crews. 
Front attacks require good marksmanship and a lot of courage. Indeed, the Luftwaffe considered head-on attacks the 
most effective means of shooting down bombers, despite the fact that a lot of time was lost overtaking the bombers 
for each successive attack. 
Some good alternatives to the head on-attack is to approach from the sides due to the relative impotence of the guns 
there. An extremely skilled pilot could even slip in horizontally between the areas the turrets cover. Of course, this 
approach doesn't take into account the guns on other bombers in the group. The top and bottom of the bombers are 
entirely defenseless; however, it's difficult to dive steeply on a moving target and still be accurate. 

ATTACKING THE ME-110 
The Me-110 is a fighter, but its rear gun can make it difficult to attack using the normal tail-chasing methods. You 
should approach it from the rear, but below it, where the rear gun can't be brought to bear. 

GROUND ATTACK 
To attack a ground target, go into a shallow dive while trying to keep the target in your gun sights. The more shallow 
your dive, the more gradually you can pull up your nose and the more accurate your shooting. 
You may want to slow down when making your strafing run. Be careful! You don't want to go so slowly that you can 't 
respond to an unexpected attack from an enemy airplane. 

Hint 
As you make your approach, increase magnification (press +). The bigger your target on the screen, the better your 
aim. Be careful maneuvering while the target is magni fied - it's much easier to auger in when you don't have a 
sense of your true distance from things. 
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AIRPLANE DESCRIPTIONS 
REPUBLI C P-47 0 THUNDERBOLT 

Specifications: Type: Single seat fighter-bomber; Power plant: One 2.300 Pratt &Wh itney R-2800 Double Wasp 18-
cyl inder two-row rad ial; Wingspan: 40.8 ft ; Length: 36.1 ft; Height: 14.2 ft; Weight: 19.400 lbs; Maximum Speed: 428 
mph; Climb: 2,800 ft/min; Ceiling; 43,000 ft; Range: 590 miles; Armament: Eight 0.50 in Colt-Browning M-2 machine­
guns in wings. 

NORTH AMERICAN P-510 MUSTANG 
Specifications: Type: Single-seat fighter; Power plant: One 1,590 hp Packard-built Rolls-Royce Merlin V-1650-7 liqu id­
cooled engine; Wingspan: 37.0 ft; Length: 32.2 ft; Height: 13.7 ft; Weight; 7,125 lbs; Maximum Speed: 437 mph; Climb: 
3.475 ft/min; Ceiling: 41,900 ft; Range. 950 to 2,000 miles; Armament: Six Brown ing MG53-2 machine-guns in wings. 

BOEING B-17E FLYING FORTRESS 
Specifications: Type: High altitude bomber; Power Plant: Four 1,200 hp Wright R-1820-97 Cyclone nine-cylinder 
radials with exhaust driven turbochargers. Wingspan: 103.8 ft; Length: 73.8 ft; Height: 19.1 ft; Weight: 31 ,150 lbs 
(loaded); Maximum Speed: 317 mph; Ceiling: 35,000 ft ; Range: 1,100 miles; Armament: 13 0.50 machine-guns and 
17,600 lbs in bombs. 

FOCKE-WULF FW-190A-8 
Specifications: Type: Single-seat fighter-bomber; Power Plant: One 1,700 hp BMW 801 Dg18-cylinder two-row radial 
engine; Wingspan: 34.5 ti; Length: 29.0 ft ; Height: 13.0 ft ; Weight: 7,055 lbs; Maximum Speed: 408 mph; Climb: 2,350 
ft/min; Ceiling: 37,400 ft; Range: 497 miles; Armament: Two 13mm MG 131 machine-guns above engine, four 20mm 
MG 151120 cannon in wings. 

MESSERSCHMITT ME-109E EMIL 
Specifications: Type: Single seat fighter/fighter-bomber; Power Plant: One 1,300 hp Daimler-Benz DB 601E inverted-V-
12 liquid-cooled engine; Wingspan: 32.4 ft; Length: 28.3 ft; Height: 7.5 ft; Weight: 4,330 lbs; Maximum Speed: 390 
mph; Climb: 3,100 ft/min; Ceiling: 38,000 ft ; Range: 350 miles; Armament: Two 8mm cannon MG-17 machine-guns 
above engine, one 20mm MG-151 cannon in propellor hub. 

MESSERSCHMITT ME-110B ZERSTORER 
Specifications: Type: Two-seat/three-seat fighter; Power Plant: One 1,100 hp Daimler-Benz DB 601A engine; 
Wingspan: 32.4 ft; Length: 28.3 ft; Height: 7.5 ft; Weight: 4,330 lbs; Maximum Speed: 349 mph; Climb: 2,255 ft . min; 
Ceiling: 32,800 ft; Range: 559 miles; Armament: Two 20mm Oerlikon MG FF cannon in nose, four 7.92 mm MG-17 
machine-guns in nose, one 7.92mm MG-17 manned machine-gun in rear cockpit. 
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* AIR COMBAT * 
MESSERSCHMITT ME-163 KOMET 

Specifications: Type: Short-range fighter- interceptor; Power Plant: One 16,67 kN 3,748 lb thrust Walter 109-509A-2 
rocket motor; Wingspan: 30.6 ft; Length: 18.6 ft ; Height: 9.0 ft; Weight: 4,191 lbs; Maximum Speed: 596 mph; Climb: 
16.400 ft/min; Ceiling: 54,000; Range: 50 miles; Armament: Two 30mm MK 108 cannons, twenty-four rockets 
underwing, to vertically discharged rockets within the wing. 

MESSERSCHMITT ME-262 STURMVOGEL 
Specifications: Type: Single-seat fighter: Power Plant: Two 1,980 lb thrust Junker Ju mo 004B single-shaft axial 
tu rbojets; Wingspan: 41.0 ft; Length: 34.8 ft; Height: 12.6 ft; Weight: 8,820 lbs; Maximum Speed: 540 mph; Climb: 
3,940 ft/min; Ceiling: 37,565 ft; Range: 652 miles; Armament: Four 30mm MK 108 cannon in wings. 

STINSON L-5 SENTINEL 
Specifications: Type: Two-seat short-range aircraft; Power Plant: One 141.6kW190 hp Lycoming 0-435-1 engine; 
Wingspan: 34.0 ft; Length: 24.1 ft; Weight: 2,158 lbs; Maximum Speed: 129 mph. 

NORTH AMERICAN F-86E SABRE 
Specifications: Type: Single-seat interceptor-fighter; Power plant: One 5,200 lb thrust General Electric J-47-13 
turbojet; Wingspan: 37.0 ft; Length: 37.0 ft; Height: 14.0 ft; Weight: 10,555 lbs; Maximum Speed: 679 mph; Climb: 
4,760 ft/min; Ceiling: 47,000 ft; Range: 925 miles; Armament; Six 0.50 in machine guns. 

MIKOYAN-GUREVICH MIG-15 FAGOT 
Specifications: Type: Single-seat fighter; Power Plant: One 5,005 lb thrust RD-45 Rolls-Royce Nene turbojet; 
Wingspan: 33.1 ft; Length: 36.3 ft; Height: 11.1 ft; Weight: 8,820 lbs; Maximum Speed: 668 mph; Climb: 10,500 ft/min; 
Ceiling: 51 ,000 ft; Range: 1,115 miles; Armament: One 37mm NS-37 cannon in nose, two 23mm NS-23 cannons in 
nose. 

YAKOVLEV YAK-9 
Specifications: Type: Single-seat fighter; Power Plant: One 1,014 kW 1360 hp Klimov Mi-105P f-3 engine; Wingspan: 
32.8 ft ; Length: 28.0 ft; Height: 8.8 ft; Weight: 7,055 lbs; Maximum Speed: 368 mph; Climb: 2.400 ft/min; Ceiling: 
32,800 ft; Range: 875 miles; Armament: One 20mm cannon, one 12.lmm machine-gun. 

BOEING B-29C SUPERFORTRESS 
Specifications: Type: High altitude heavy bomber; Power Plant: Four 2,200 hp Wright R-3350-23 Duplex Cyclone 18-
cylinder rad ials each with two exhaust-driven turbochargers; Wingspan: 141.3 ft; Length: 99.0 ft; Height: 27.8 ft ; 
Weight: 135,000 lbs (loaded); Maximum Speed: 357 mph; Ceiling: 36,000 ft; Range: 3,250 miles; Armament: One 
20mm cannon, one twin 0.50 cal. machine-gun, 22,000 lbs of bombs. 
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MCDONNELL DOUGLAS F-4E PHANTOM II 
Specifications: Type: Two-seat fighter; Power plan!: Two 17,900 lb thrust General Electric J-79-GE-l 7A turbojets; 
Wingspan: 38.4 ft Length: 62.8 ft; Height: 16.5 ft; Weight: 28,000 lbs; Maximum speed: 1,386 mph; Climb: 61,400 
ft/min; Ceiling: 71 ,000 ft ; Range: 786 mph; Armament; One 20mm M61Al rotary cannon, four AIM-7 Sparrows, four 
AIM-9 Sidewinders. 
AIM-7 Sparrow: Guidance: Semi-active radar homing; Propulsion: Solid propellant rocket; Warhead: 88 lbarthelet 
continuous rod; Length: 12 ft; Weigh!: 503 lbs; Diameter: 8 in; Wingspan: 3.3 ft; Maximum Speed: 3.5 Mach; Range: 
30+ miles. 
AIM-9 Sidewinder: Guidance: Infrared homing; Propulsion: Solid propellant rocket; Warhead· 25 lb fragmentation; 
Length: 9.4 ft; Weight: 190 lbs; Diameter: 5 in; Wingspan: 2.08 ft; Maximum Speed: 2.5 Mach; Range: 5 miles. 

REPUBLIC F-105D THUNDERCHIEF 
Specifications: Type: Single-seat fighter-bomber; Power Plant: One 17,200 lb thrust Pratt & Whitney J-75-19 turbojet; 
Wingspan: 34.9 ft ; Length: 67.0 ft; Heigh!: 19.8 ft ; Weight: 27,500 lbs; Maximum Speed: 1,226 mph; Climb: 34,500 
ft/min; Ceiling: 48,500 ft; Range: 800 miles. Armament: One 20mm cannon, two 3,000 lb bombs, and four Sidewinder 
missiles. 

MIKOYAN-GUREVICH MIG-21 MF FISHBED 
Specifications: Type: Single-seat fighter; Power Plan!: One 11,240 lb thrust Tumansky single-shaft turbojet; 
Wingspan: 23.5 ft; Length: 48.0 ft; Height: 14,8 ft ; Weight: 11,464 lbs; Maximum Speed: 1,285 mph; Climb: 36,090 
ft/min; Ceiling: 59,050 ft; Range: 683 miles; Armament: Two 30mm NR-30 cannon, four AA-2 Atoll missiles. 
AA-2 Atoll : Guidance: Infrared or semi-active radar homing; Propulsion: Solid Propellant Rocket; Warhead: unknown; 
Length: 9.1 ft; Weight: 155 lbs; Diameter: 4.75 in; Wingspan: L7 ft ; Maximum Speed: 2+ Mach; Range: 4 +miles. 

MIKOYAN-GUREVICH MIG-17F FRESCO 
Specifications: Type: Single-seat fighter-interceptor; Power Plan!: One 5,952 lb thrust Kilmov VK-1 single shaft 
centrifugal turbojet; Wingspan: 31.0 ft; Length: 36.3 ft ; Height: 1 LO ft; Weight: 9,040 lbs; Maximum speed: 711 mph; 
Climb: 12,795 ft/min; Ceiling: 54,460 ft; Range: 870 miles; Armament: Three NS-23 cannons under nose, up to eight 
rockets. 

BOEING B-52 STRATOFORTRESS 
Specifications: Type: Strategic Heavy Bomber: Power Plan!: Eight 13,750 lb thrust Pratt and Whitney j57-P-43W 
turbojets; Wingspan: 185.0 ft; Length: 157.6 ft. Height. 40.7 ft ; Weight: 480,000 lbs; Maximum Speed: 665 mph; 
Ceiling: 55,000 ft; Range: 9,000 miles; Armament: Two 20mm cannon in remotely controlled tail position, 20 SRAM 
missiles, bombs. 
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APPENDIX: HUD MESSAGES 
AIRCRAFT DAMAGE 

"ENGINE DAMAGED" 
Your engine is mostly all right, but its maximum power is decreased. If you try to set the engine at 100% power, it'll "top 
out" at the new max. 

"ENGINE SERIOUSLY DAMAGED" 
Something ma1or has gone wrong with your engine and starts to make a "rough, " irregular sound. It is probably starting to 
overheat, in which case you 'll soon see "ENGINE OVERHEATING ". 

"TURBINE FAILURE" 
"COMPRESSOR FAILURE" and 
"ENGINE FAILURE" 

Critical parts of your 1et engine have failed, causing an 1mmed1ate total loss of power. The first two messages appear only 
if you 're in a 1et, the third only 1f you're in a prop. 

"FUEL TANK ON FIRE" and 
"FUEL TANK FIRE EXTINGUISHED" 

Your plane will explode in 10 - 15 seconds. There's a small chance the fire will go out before then. That chance increases if 
you speed up. If it goes out. you 'll see the second message. 

"RADAR DAMAGED" 
Your radar has been rendered inoperable, which means: 
- your cockpit radar display shuts off 
-you can't get a lock with radar-guided missiles 
- your gun sight no longer uses accurate range, and therefore 1s less accurate in computing lead. 

"ELEVATORS DAMAGED" 
You can only pull 50% of your usual g's. 

"AILERONS DAMAGED" 
You can only roll half as fast as before. 

"FLAPS JAMMED" 
"GEAR JAMMED" and 
"BRAKES JAMMED" 

You can no longer operate the item listed. 
"WING DAMAGED" 

Your wing now generates less lift and more drag. 
"GUNS DAMAGED" and 
"MISSILES DAMAGED" 

This appears when either an entire weapon has been destroyed or the ammunition for that weapon is no longer available 
(e.g., broken ammo belt, etc). 

"OIL LINES DAMAGED" 
When oil runs out, your engine starts to overheat. 

"HYDRAULIC LINES DAMAGED" 
When hydraulic fluid runs out, you can't toggle brakes, flaps, or gears. In F-86. F-4, MiG-21. your hydraulic-boosted 
controls lose their responsiveness wh ile the fluid 1s running out. 

"FUEL TANK DAMAGED" 
Your fuel starts to leak. 

"CONTROL LINES DAMAGED" 
The controls start to move erratically and you have to correct for it. • 
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"STRUCTURAL DAMAGE" 
Due to damage to your plane's overall structural mtegnty, any time you pull >= 5g or<= -4g, your plane may fall part m 
midair (about I% chance per second when you 're within the limits). 

"CHAFF DISPENSERS DAMAGED" and 
"FLARE DISPENSERS DAMAGED" 

You can 't use that device any more. 
"YOU 'VE BEEN HlT" 

You 'll die in 10- 15 minutes if you don 't return to your base. 
"YOU 'VE BEEN SERIOUSLY INJURED!" 

You'll die in 1 - 2 minutes 1f you don 't return to your base. 
"YOU ARE ABOUT TO DIE FROM YOUR WOUNDS!" 

Pray that St. Peter has your name on his list. 
"OUT OF FUEL" 

Your engine shuts down due to lack of fuel. 
"OUT OF OIL" 

You've run out of oil. Your engine will now start to overheat. You'll soon see the following message ... 
"TO PREVENT THE ENGINE FROM OVERHEATING, YOU CAN SET THROTTLE TO 0%, THEREBY SHUTIING THE ENGINE OFF. THIS 
WILL CAUSE IT TO GRADUALLY COOL, BUT IT'LL HEAT UP AGAIN IF YOU TURN IT ON AGAIN." 

"ENGINE OVERHEATING" 
Your engine has reached 50% of its max temp. When it reaches 100%, the engine will catch on fire. and you'll see ... 

"ENGINE ON FIRE" 
After your engine temperature reaches maximum, your engine catches fire and this message appears. In about 10 - 20 
seconds, your plane will explode. 

"YOUR PLANE IS ABOUT TO EXPLODE!" 
If you've taken 100% of your max damage (see the "d" command for your current status), any additional hit you take can 
cause your plane to fall aparVblow up. When this happens. you'll see this message. You 'll have 5 - 10 seconds to bail out 
before your plane plane blows up. 

FLIGHT CONDITIONS 
"MACH 1.0 EXCEEDED" 

You have broken the sound barrier. 
"APPROACHING STALL" 

In a second or two you will begin to stall. Point nose down, set max thrust. 
"STALL" 

You 're stalling. Point nose down, set max thrust 
"THRUST LIMIT" 

You 're at your max speed for this altitude. Your engine can't generate enough thrust to make you go any faster. 
"EXCEEDING MAXIMUM SPEED" 

You 've exceeded your plane's max speed at this altitude. If you continue to over-stress the plane by staying outside of the 
envelope (it takes at least 15 seconds), you'll see the message below. You should slow down by chopping the throttle, 
pulling up, putting out your flaps and speed brakes, etc. 

"WING STRUCTURE FAILING" 
When you see this, you'd better slow down or else your wings will np off. Act fast. 

"WINGS RIPPED OFF" 
You poor child, you stayed over your maximum speed for so long that your wings couldn 't stand the stress and ripped off. 
You're on your way to becoming part of the landscape beneath you. Sayonara1 • GEN. CHUCK YEAGER'S AIR COMBAT 

* AIR COMBAT* 

GLOSSARY 
Ace A pilot who has five confirmed kills. 
Afterburner A device for gaming extra thrust at the expense of greatly increased fuel consumption by igniting fuel directly in the 
exhaust engines. 
Ailerons Hinged surfaces at the trailing edge of each wing, typically near the wingtips. Ailerons control the plane's roll. 
Altimeter Instrument used to measure the height (in feet) of the airplane above sea level. 
Angle of Attack The angle at which the wing meets the oncoming air. The greater the angle of attack, the more lift occurs as air 
striking the bottom of the wing is deflected downward. If the angle of attack 1s too great, the airplane stalls. 
Attitude The direction the nose of the airplane is facing. 
Auger In Crash. 
Back Pressure Pulling back on the flight stick. 
Bandit An enemy plane. 
Blackout The effect of high positive g's on the human body, causing blood to rush away from the head and the pilot to momentarily 
blackout. See also Redout. 
Bogey An unidentified airplane. 
Bounce Make a surprise attack on an opponent. 
Bug Out Disengage combat. 
Buy the Farm Die. 
Center of Gravity The point at which the longitudinal. lateral, and vertical axes of the airplane cross. 
Control Surface Parts of the airplane that can be moved to affect the airplane's flight: ailerons, elevators. rudder, and flaps. 
Deflection Angle Angle of a target off of the attacker's longitudinal axis. A high angle of deflection makes it difficult for an attacker 
to aim. 
Dogfight The maneuver phase of air combat in which opposing pilots attempt to shoot down or evade the enemy. 
Drag Resistance created by air striking the surface of the aircraft as 1t moves through the atmosphere. Drag increases with velocity 
and angle of attack. 
Elevators Hinged surfaces on the trailing edge of the wings, typically near the fuselage. Flaps can be lowered to increase lift 
and drag. 
Flight Stick The control device in the cockpit used to direct roll and pitch. 
G-Force Gravitational force. Dne g equals the amount of pressure exerted on someone standing on earth. Also, a measure of how 
hard an airplane is turning. 
Glareshield An airplane's windshield. 
Go-Stick Throttle. 
Heading The direction the aircraft is pointed, as indicated by the heading indicator. 
HUD Heads Up Display. In Air Combat. also called Flight Info. 
Jump Make a surprise attack on an opponent. 
Kill A downed aircraft credited to a pilot. 
Lateral Axis Axis of the aircraft that extends from wingtip to wingtip. 
Lead To shoot downrange of a target's position. 
Lift The upward force generated by air flowing over wings. 
Longitudinal Axis Axis of the aircraft that extends through the fuselage from nose to tail. 
Mach The Mach number is the ratio of true airspeed to the speed of sound. One Mach 1s 761 mph at sea level, decreasing to 660 mph 
at 36,000 ft. 
0 Club Officer's Club. 
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Pitch Rotation about the aircraft's lateral axis, pointing the aircraft's nose up or down. 
Redout The effect of high negative g's on the human body, causing blood to rush to the head and the pilot to momentarily see red. 
See also Blackout. 
Roll Rotation about the aircraft's longitudinal axis. 
Rudder The hinged surface on the vert ical stabi lizer that controls the airplane's yaw. 
Service Ceiling The altitude at which the engine no longer has enough power to maintain a cl imb rate of 100 feet per minute. 
Situational Awareness A fighter pilot 's ability to track the complexities of a fast-moving, dynam ic combat situation. 
Sortie A mission flown by an airplane. 
Stall A situation in which air no longer flows smoothly across the upper surface of the wing, greatly reducing lift. 
Stick The control device in the cockpit used to direct roll and pitch. Also called the flight stick. 
Structural Failure The speed at a given altitude at which the airframe of the aircraft can no longer withstand air resistance. 
Throttle The control that sets the engine's power output. 
Thrust Limit The speed at a given altitude at which an airplane is no longer capable of generating lift. 
Thrust/Weight Ratio The maximum amount of thrust (engine power) available to push the airplane's weight through the air. This is 
an important factor in determining a fighter 's acceleration. The higher the thrust/weight ratio, the faster the airplane will accelerate. 
VSI Vertical Speed Indicator. An instrument that measures the rate of climb or descent. 
Vertical Axis Axis of the aircraft that extends vert ically from top to belly. 
Vertical Stabilizer The vertical section of the tail. Also called the fin. 
Victory A downed aircraft cred ited to a pilot. 
Wing Loading The amount of weight per square inch on the wing surface. 
Yaw Rotation about the aircraft's vertical axis. 

ABOUT THE MAN 
Charles "Chuck" Yeager was born February 13, 1923 in Myra , West Virginia. He graduated from Hamlin High School 
and at age 18 he enlisted in the Army Air Corps, where he became an airplane mechanic. Enrolling in the "Flying 
Sargent" program, he distinguished himself as a natural pilot and earned his wings in 1943. From there he joined the 
357th Fighter Group, the first all P-51 Mustang Group in the 8th Air Force. Over Nazi Europe he sent down 13 enemy 
aircraft, among them an Me-262, one of Germany's first jet-driven airplanes. Yeager was shot down over occupied 
France in March of 1944 and eluded the enemy with the help of the French Marquis, and he was soon back in the 
saddle. 
After WW II, Yeager remained in the Air Force, serving as an instructor, test pilot, pilot, wing commander, and squadron 
commander in the United States, throughout Europe, and in the Philippines. On October 14, 1947 he became the first 
man to travel faster than the speed of sound , flying "Glamorous Glennis", a Bell X-1 aircraft. Six years later, he 
became the first man to exceed Mach 2, flying a Bell X-lA. Chuck Yeager was the top United States Air Force test pilot 
for a period of nearly ten years. and his subsequent career merited him an impressive list of credentials. He graduated 
from the Air War College, was appointed Commandant of the Aerospace Research Pilot School, became a brigadier 
general in 1969, and later the Vice Commander of the 17th Air Force. Also, he has served as the Defense 
Represenrative to Pakistan and the Director of the Air Force Inspection and Safety Center. In 1975 Gen. Yeager retired, 
but in 1980 he began consulting for the Northrop Corporation. 
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PROBLEMS WITH THE GAME 
TSRs, DEVICE DRIVERS, AND DOS SHELLS 

TSR stands for Terminate and Stay Resident. A TSR is a program (such as SideKick ' ) that oulomali· 

cally executes itself when you start up your computer from a hard drive. TSRs are generally in­

stalled in your AUTOEXEC.BAT file . Device Drivers and DOS shells are also loaded 

autamolicolly, and are usually installed in your CONFIG .SYS file. 

These TSRs or Device Drivers sometimes interfere with games, or take up valuable memory the 

game may need, and ii is generally recommended that you not run any such programs, Device 

Drivers, or shells when attempting to install or play a game. 

DOS BOOT DISK 

If you experience trouble during installation, unusual lockups, or other problems, we 

suggest you try starling up your system with a DOS boat disk . Below a re the steps for creating 

a DOS boot disk. Please have a blank disk of the appropriate size for your A: drive, and 

follow these steps exactly. 

1. Type c: and press ENTER . 

2. Type format a:/s and press ENTER . 

Note: If you are formolling low density disks on a high density drive, use the follow· 
ing commands: 

5 .25 inch low density disk : format a: / s/ 4 

3 .5 inch low density disk : format a: / s/ n:9 / t :BO 

3 . When the computer prompts you, insert a blank disk into drive A , then press ENTER . 

4. Once the disk is finished formatting you will be asked whether you wish to formal 

another. Answer N and press ENTER . 

You now have a DOS boot disk . You can start your computer from this disk by inserting ii into 

the A: drive and restarting your machine . Your computer will boot up to the A: prompt. This 

boot disk bypasses the AUTOEXEC .BAT and CONFIG.SYS on your hard drive and starts up 

your computer in as clean a DOS environment as possible . Try re-installing the software if you 

were having trouble doing so, or try starting the software from the drive and directory you 

installed lo . If the software you are trying lo run requires a sound driver or mouse driver, don't 

forget to load those before starling your game. 

Note: For general information on optimizing your system, consult your MS-DOS manual. 

IMPORTANT: Be sure to creole backups of your CONFIG .SYS and AUTOEXEC.BAT files before 

you start editing them . Some editors outomotically do this for you; check the manual of your 
editor for more information . 
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TECHNICAL SUPPORT 
Technical Support for the enclosed titles can be reached as follows. Please have the following 

information ready when you call : 

DOS version number, the content of a CHKDSK or MEM /C statement, mouse and driver type, 

graphics cord , machine type , sound board and it 's settings, CD-ROM drive type and exten· 

sians version , content of CONFIG.SYS and AUTOEXEC.BAT files, whether you are using Win­

dows, Desqview or a DOS shell, error message displayed when the problem occurred (ii any) , 

and the system summary display (from pressing 0 du r ing installa tion). 

For these games: Hong Kong Mah;ong Pro 
Populous II 
Seven Cities ol Gold 

Electronic Aris Technical Support 

(4 15) 572-ARTS (572-2787) 

Monday thru Friday 8 :30 a.m. to 4 :30 p.m. Pacific Time 

For these games : 

ORIG IN Product Support 

(512) 335 ·0440 

Savage Empire 
Ultimo VII 
Ultimo Underworld 

(512) 331 -8559 Fax (24 hours) 

Monday - Thursday 9:00 to noon and 1 :00 lo 5:00 

Friday 9 :00 to noon and 1 :00 to 4 :30, Central Time 

Online Services and Bulletin Boards 

Space Hulk 
Yeager 's Air Combat 

Wing Commander Academy 
Shadowcaster 

ORIGIN Bulletin Board Service 

(512) 331 -4446 

8-bit, no parity, 1 stop bit 

Seven day/week, 24 hours 

Many online services provide access lo ORIGIN company news, product updates, release 

dates, technical support and game hints . In addition, ORIGIN has established its own electronic 

bulletin board as a customer service . 

American Online. You can e-mai l customer Support al ORIGIN CS or Marketing al OSI. 

To reach out Customer Support board in the Industry Connection, press IBJ for "Go lo 

Keyword. " Then type ORIGINCS in the Keyword window. In addition to reading messages, 

you can download files from the " Origin Software Library." For membership information and a 

free starter kit, you con call America Online toll -free at 1-800-827-6364 . 

CompuServe. To reach our Customer Support board in the Game Publishers Forum, type GO 

GAMAPUB al any " !" prompt. Then select Origin Section (12) . In addition lo reading mes­

sages, you can download files from the " library (Files) " menu . Our Customer Service deport­

ment e-mail address is 76004,2612 (or you can post a message in the Origin Section) . For 

membership information and a free starter kit, you can call CompuServe toll -free al 
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1-800-848-8199 and ask Representative #361 far your free introductory membership and 

$15 usage credit. 

GEnie. You can e·mail Customer Support at ORIGIN. To reach our Customer Support board in 

the Games RoundTable , Scorpio RT, type M805 ; at any " ?" prompt. Then select Origin Systems 

at Category 16. In addition to reading the messages, you can download files from the "Games 

RoundTable Libraries ." For membership information you can call GEnie toll -free at 

1-800-638 -9636. 

ORIGIN BBS. The ORIGIN BBS has modem support of: 300/ 1200/2400/9600/14,400 bps 

with N ,8, l. It is operational 24 hours o day, 7 days a week. Full support is provided . No 

membership is required and the only cost is any long distance charges that you may incur. 

Internet Address. You can e-mail ORIGIN Customer Support at ORIGIN@AOL.COM or 

76004.26 l 2@COMPUSERVE .COM. 

LIMITED WARRANTY 

Creotive Lobs, Inc warronrs ro the original purchaser that the physical software CD-ROM and the physical 

documentation enclosed ore herein to be free of defects and workmanship for a period of sixty (60) days from 
rhe date of purchase . In the event of a defect in material or workmanship during the warranty period . Crea11ve 

Labs will replace the defective media or documentollon when the defective product is returned to Creative 

Lobs , Inc . by the owner. The remedy for this breach of warranty 1s limited to replacement only and shall not 
cover any other damages, including but not limited ro the loss of profit , special , incidental , consequential , and 
other similar claims. 

This warranty shall not be applicable and shall be void if the defect has ar isen through abuse, mistreatment or 

neglect. 

Creative labs, Inc . specifically disclaims all other warranties, whether oral or written , express or implied , in­
cluding but not limited to implied warranties of merchantabil ity and fitness for a particular purpose with re­
spect to the defects of the products and program license granted herein . With respect to the use o f this 

product, 1n no event shall Creative lobs , Inc ., be liable for any loss of profit or any commercial damage, 1n· 
cludmg but not limited to special , incidental, consequential or other damages Some states do not allow the ex· 

clusion of limitat ion of liability for consequential or incidental damages, so the above lim1tat1on may not apply 
to you This warranty gives you specific legal rights You may hove other rights that vary from state to state 

The software is protected by federal copyright low. Copymg software for any reason other than to make a 
backup 1s a violation of law. Individuals who make unauthorized copies of software may be sub1ect to 

c1vil/cnminol penalties . 

NOTICE 

Electronic Arts and ORIGIN Systems reserve the rights to make improvements in the product descr ibed in this 
manual at any time and without not ice 

This manual, and the software described in th is manual , is copyrighted . All rights ore reserved N o port of th is 
manual or the descr ibed software may be copied , reproduced , translated or reduced to any electronic medium 
or machine-readable fo rm without the prior wr itten consent of Electronic Arts, P 0 . Box 7578 , Son Mateo, Co l-
1forn10 94403-7578 , Attn : Customer Support 

© 1990-1994 ELECTRONIC ARTS/ORIGIN SYSTEMS ALL RIGHTS RESERVED 

1111 PROBLEMS WITH THE GAME • TECHNICAL SUPPORT • LIMITED WARRANTY 

















F'art # 0420000126 




