September 1962

PART 1

Although present tactical commitmentg
tend to religate aerial tactics to secondary
importance, it must be ever present in the
fighter pilot’s mind that he must be pro-
ficient in aerial combat maneuvering,

The series of articles which follow are
designed to give the fighter pilot a basic con-
cept of ACM. They are designed primarily
for the F-100 but can be applied to almost

any present day fighter,

Tactical offense and defense are so de-
pendent on split-second timing, as well as the
combat situation, that it is difficult to fully
comprehend a discussion of these when study-
ing them for the first time. It will take hours
of practice in the aircraft and careful study on
your part to become proficient in fighter tac-
tics. To become expert ig a full-time job,

Given an opportunity to engage the enemy,
it may well be that the difference between
those who become aces and those who are

handle the aircraft, but also in a_complete
visualization of the fighter tactics concept.
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shot down will lie not only in the ability to



BASIC TACTICS

The fundamentals for fighter versus fighter
tactics are very important to understand.
Here the pilot picks up the building blocks on
which must be based all the rest of his ma-
neuvering. If he is limited in application of
these fundamentals, so will he be in the rest
of his training, It is imperative then that the
pilot concentrate to fully understand and ap-
preciate these fundamentals.

We have included the following elements
in this section.

1. How to Perform a Hard Turn

2. How to Perform a Break

3. How to Recognize and Correct for Ad-
verse Yaw

4. How to Recognize Favorable Yaw above
Mach 1

9. How to Obtain the Best Results from
your Afterburner

One can easily see that items 3 and5 might
not apply to every aircrafi, but the rest can
be included for nearly every present day
fighter. The approach may aliso appear to be
defensive in nature. However, we feel this is
necessary, as any offensive action is directly
dependent on the precise maneuver the de-
fender chooses to execute, If the defender’s
knowledge is limited in scope, the attacker’s
corresponding maneuvers will reflect this
limitation,

Therefore, to fully understznd what the
attacker may have to do, we first analyze the
defender’s possibilities.

The hard turn and break are considered
basic maneuvers., The difference between the
two lies in application, The hard turn is grad-
ually and steadily increased to maximum per-
formance to keep the attacker at high enough
an angle-off to prevent a tracking solution,
At the same time it is an attempt to gain an
overshoot for lateral separation, The break
accomplishes the same purpose, but maximum
performance must be reached instantly as the
attacker is within firing range. Now why not
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use a break for every situation? Because a
break, if done correctly, diminishes air speed
very rapidly. This reduces future maneuver-
ing potential and can possibly prevent a pilot
from achieving an advantageous position if the
turn has to be pralonged for too long a time.
If a break is attempted in a situation demand-
ing a hard turn, the turn would be extended
for too long a time, and the airspeed loss
would be great. Therefore, even though the
defender frustrated the immediate attack, he
will have placed himself in a more vulnerable
situation,

An understanding of adverse and favorable
yaw is necessary in the F-100 because they
have a strong influence on the turning rate
of the aircraft. Adverse yaw is the tendency
of the aircraft to yaw or roll away.from the
intended turn, This influence is present in
the subsonic range, butis especially noticeable
at lower indicated speed ranges when a high
relative G condition is present. Favorable yaw
is the tendency of the aircraft to yaw in the
direction of the intended turn., We recommend
that the pilot pay particular attention to these
items in the manual, as they will exert a tre-
mendous influence on how well he can fly in a
tactical maneuvering situation,

The afterburner is nothing more than an
additional throttle increment. However, there
are times and places where the afterburner
is effective. Since it is essentially a ram-jet
mounted tandem to a turbojet engine, its ef-
ficiency, like a ram-air jet, multiplies enor-
mously as the speed increases. Therefore, the
afterburner is most effective when used at
h_i.é-ﬁlc-‘:x‘:‘;l?ch‘numbers. It is effective also in
a low-G nogse-down condition to gainaccelera-
tion. However, very little advantage is gained
when the ‘afterbumué;gmis‘used in low-speed,
angle of attack, the resultantdragis extremely
high; therefore, the afterburner, if used, is in
its least efficient speed range and provides
poor acceleration characteristics.

How to Perform a Hard Turn

1. Estimate range and angle-off of the at-
tacking aircraft, i
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2. Make a hard turn if the attacker is at
a range greater than 2,500’ or more angle-off,
This is a planned maneuver in which you are
trying to achieve lateral separation from the
attacker.

3. Do not make an instantaneous maximum
performance turn. This will kill off your air-
speed very rapidly and will reduce vour fu-
ture maneuvering potential.

4. Play the turn to maintain your attacker
at a high enough angle-off to force him out of
your turn radius.

5. Increase rate of turn steadily but quickly
to maximum performance. The F-100. in many
cases, requires extreme rudder control to
obtain maximum performance,

How to Perform a Break

1. Estiniate range and angle-off of the at-
tacking aircraft,

2. Call a break only if the attacker is
closer than 2,500’ and at a low angle-off in a
tracking curve. This is an emergency maneu-
ver designed to ruin your attacker’s tracking
solution,

3. Make an instantaneous maximum per-
formance turn into the attack.

4. Use hard rudder momentarily (top or
bottom) if necessary to change flightpath and
get out of the impact area. This is necessary,
if the attacker has alrcady cpened fire, to
make his tracking more difficuit and to pre-
vent you from presenting a plan view as a
target.

How to Recognize and Correct for Adverse
Yaw

1. Notice the tendency in the F-100 forthe
nose to move in a direction opposite the turn.
The F-100 is designed with large inboard
ailerons to aid control through all flight con-
ditions. In a turn, the low wing aileron is de-
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flected up and the highwing aileron is deflected
down. This condition imposes agreater amount
of drag upon the high wing or in the direction
opposite the turn. This will be more noticeable
at airspeeds below 250 knots in a high-G con-
dition; however, it occurs at all subsonic
speeds.

2. Add rudder. as necessary, in the direc-
tion of the turn to counteract this condition,
Rudder pressures should be increased as the
rate of turn increases because oi a steady
increase in adverse vaw,

3. Do not add aileron in the direction of
the turn, This will produce additional adverse
yaw,

4. Neutralize aileron control and continue
the turn. This will reduce the adverse yaw
component and result in a maximum perform-
ance turn,

5. Do not arbitrarily use full rudder and
opposite aileron to achieve a maximum per-
formance turn. This may inadvertently place
your aircraft in an uncontrollable condition,

How to Recognize Favorable Yaw above Mach
1

1. Notice the tendency, in the F-100, for
the nose to move in the direction of the turn,
This occurs, in the ¥-100, at speeds above
Mach 1. Due to the formation of the shock
wave upon the wings, with ailerons deflected
for a turn, a favorable yaw is induced.

2. Do not use extreme rudder pressures.
Excessive rudder may cause anuncontrollable
rate of turn., It may become necessary to use
slight opposite rudder pressure to perform a
coordinated turn.

How to Obtain the Best Results
from your Afterburner

1. Anticipate need for afterburner and try
to use it before your airspeed dissipates and
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your angle of attack or G-load becomes too
high. Because of a very rapidincrease inangle
of attack below 250 knots, at lower altitudes,
or below Mach .8, at high altitude, you will
not gain optimum afterburner efficiency.

2. Do not use afterburner in a low-speed,
nose-high condition. You will be at such a
high angle of attack that your aircraft will be
on or near the low side of the power curve. In
this situation, the afterburner will not increase
your acceleration appreciably.

3. Use the afterburner to gainacceleration
in a nose-low, low-speed, low-G condition.
(See low-speed yo-yo) Since you have a re-
duced angle of attack, you will obtain good
acceleration characteristics. (See How to Ma-
neuver for Airspeed and Lateral Separation.)

4, Use afterburner in short bursts or as
necessary to maintain a high position on anop-
ponent. (See high-speed yo-yo.)

5. Do not use afterburner if a surprise
attack can be conipleted with normal engine
power., The afterburner will leave a short
smoke trail prior to ignition, This may com-
promise any surprise by advertising your
position,

TACTICS INVOLVING A HIGH RATE OF
CLOSURE

When a high speed attack is made against
aircraft, the defender will maneuver generally
as outlined in basic tactics and specifically as
stated in ‘“How to Defend Against a High Side
Attack.”” The purpose of the resulting turn or
break is an attempt to force the attacker into
an overshoot condition and destroy histracking
solution, Furthermore, it is the first step in
an attempt to attain offensive capability. All
you need to know is how to mak: use of this
overshoot or lateral separation. The scissor
maneuver will provde just that, It forces the
attacker, with his higher airspeed, into an ever
increasing higher angle-off until he is forced
completely out front and onto the defensive,
The only prerequisite for this maneuver is a
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definite overshoot and enough lateral separa-
tion to prevent the attacker from sliding into
the 6 o’tlock position when the reversal is
attempted.

It is not hard to see, if you are on the at-
tack with overtaking speed, that being caught
in a scissor-type maneuver could be disas-
trous. How, then, is the attacker going to pre-
vent such a catastrophe? Simple. Instead of
overshooting the attacker, he will yo-yo high
the moment he realizes he cannot stay inside
the defender’s turn. This will position the at-
tacker at 6 o’clock high and still in an offen-~
sive position. However, just because the at-
tacker is able to perform this maneuver does
not mean that he has the situation completely
at his command. The defender, upon recogniz-
ing the yo-yo, has a few alternatives. If the
attacker yo-yo’s too far behind or too high,
the defender can use the maneuver for air-
speed and lateral separation in an attempt to
seek more favorable position, If the attacker
yo-yo’s high and maintains very little nose-
tail separation, the defender can pull up into
the attack by using the defense against a yo-
yo. Of course this can be carried on and on by
having the attacker use the proper procedures
in the yo-yo if a defender pulls up into the
attack.

In a head-on attack both individuals begin
with the same potential, The objective here is
not one of turning the aircraft the tightest to
achieve a favorable position. Instead, it is to
use your airspeed to turn in a 3-dimensional
sense, instead of losing it and reducing ma-
neuvering potential by turning in a level plane.
The individual who knows the procedures re-
quired to trade airspeed for altitude (and vice
versa), correct throttle technique, etc., will
find himself gaining more turn and advantage,
without the tremendous loss of airspeed and
altitude usually associated withthis maneuver.

Maneuvering in a turn overshoot pre-
supposes an error in judgement. How to ma-
neuver after a turn overshoot is designed to
help erase the uncertainty and lack of action
that normally results in a situationwhere such
an error occurs. Also, it will help prevent the
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possibility of being forced into a vulnerable
position. Of course other actions may be em-
ployed, but this would depend upon the exact
situation.

How to Defend Against a High Sidé Attack

1. Make an immediate nose-high 180° turn
(lazy-eight type) and attempt to maneuver into
a head-on pass if the attacker is at a range
beyond 6,000,

2. Begin a planned level turn into the at-
tack if the attacker is inside 6,000’ range.
This will cause the attacker to increase G
loading to continue tracking and position him
farther inside your turn at a higher angle-off.
This will force the attacker into a nose-low
overshoot situation.

4, Pull the nose up hard and begin a turn
reversal as the attacker passes behind your
tail.

5. Continue the hard turn reversal and
attempt a scissor if the attacker overshoots.
You should not make a turn reversal until a
positive overshoot is accomplished.

How to Perform a Scissors Maneuver

1. Increase your rate of turn into the at-
tack until the attacker overshoots or moves
outside your turn radius.

2. Reduce throttle and/or use the speed
brake initially if necessary to increase the
attacker’s closure rate. The higher the rate of
closure, the faster the attacker will be forced
outside vour radius of turn. Remember, speed
brakes may advertise your subsequent ma-
neuvers.

3. Pull the nose up hard and execute a
turn reversal as the attacker passes your
Lail, The decision on when to reverse your
turn will depend upon how rapidly the attacker
is sliding to the outside of the turn and how far
behind he is as he slides through your flight
path. A good rule of thumb - rapid turn over-
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shoot, early reversal, slow turn overshoot,
late reversal. However, a reverse too early
will be to the attacker’s advantage.

4. Retract speed brake and advance power
to gain and hold a high position behind the
attacker, b

5. Hold the nose up and slow your aircraft
(without reducing power) as necessary toplace
you at your attacker’s 6 o’clock position,
Maximum attainable power reduces the stalling
speed of your aircraft to the lowest possible
increment, Therefore, the pilot able to reduce
his airspeed most rapidly, as well as to the
lowest increment, will end up with an advan-
tage over his opponent,

6. Repeat a hard turn reversal each time
your opponent slides through your flight path
and to the outside of your turn,

7. Use rudder to obtain maximum per-
formance on each turn reversal. If the initial
reversal is misjudged and an extremely slow
speed scissors results, rudder must be used
smoothly or a snap or stall will occur,

8. Use speed brake to S downto six o’clock
position or perform a top quarter roll-off to
prevent over-running if you obtain a position
above and behind your opponent,

9. Attempt to place yourself in phase with
your opponent if you find yourself below and
behind or under him. This forces your op-
ponent into a visual disadvantage with the
subsequent possibility that he may mis-
maneuver and help you to attain offensive
potential.

How to Make a High Speed Attack

1. Stalk your target in an attempt to com-
plete the attack at 800’ range and in the 6
o’clock position.

2. Keep the aircraft you are attacking in

sight. One glance away and you may not see
him again.
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3. Depress the gunsight electrical cage
button to hold the sight reticle image on the
reflector glass in a high G condition.

4, Position the gunsight reticle ahead of
your target.

5. Check that your fuselage is pointing in
the same relative direction as the target’s
fuselage. This will help prevent ar overshoot.

6. Close on the target and get a radar
lock=-on,

7. Release the electrical cage button and
place the pipper on the target within 2,500’
range.

8. Begin to track the target as you close
range and slow your aircraft to enable you to
track smoothly. You may use the speed brake,
abrupt elevator movement, or hard rudder to
help slow down, but remember to maintain
enough airspeed to give you an advantage in
case you should miss the attack, However, too
much airspeed may allow the defender to dive
away, i.e., if the attacker is forced to zoom or
yo-yo off in order to prevent an overshoot, the
defender may use the maneuver for airspeed
in order to gain separation.

9. Make a positive identification of the
target. You should know it is an enemy before
you squeeze the trigger. If you are unsure,
you are out of range and should not fire.

10, Check range dial and open fire within
2,000’ range. A 1/2-secondburst will normally
insure a kill if the pipper is held on the target
while firing. For film assessing purposes,
this is 16 frames of tracking time,

11, Maintain some closing speed and con-
tinue tracking the target. You should slow
down to approximately a 50-knot closing speed
to enable you to fire a lethal burst; however,
all airspeed advantage should not be sacri-
ficed.

12, Fire to a minimum range of 800’ (train-
ing minimum).
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13. Use afterburner if all closure speed is
lost during any part of the attack.

14, Zoom or yo-yo off the target if you are
unable to stay inside your opponent’s turn
radius.

How to Perform a High Speed Yo-Yo

1. Attempt to track the target as you close
range. '

2. Roll away from the turn and pull the
nose up hard when you can no longer hold the
pipper on the target, (This will prevent over-
shoot, loss of offensive, and subsequent de-
fensive scissor), When the pipper begins to
slide behind the target, you are no longer in
the target’s turning radius, and you mustbreak
off to prevent overshooting. This maneuver
should be begun before reaching 2,000’ range,
or it will be difficult to maintain an advantage.
At any time that it becomes impossible to
maintain parallel fuselage direction with the
target, your angle-off will be too high to com-
plete an attack and you must yo-yo your tar-
get.

3. Slide high and to the rear of your op-
ponent, You are now trading airspeed for
altitude in order to prevent an overshoot on
your opponent with the subsequent possibility
of being caught in a scissors.

4. Push the throttle into afterburner range
to gain a higher rate of climb, increase your
turn capability, maintain a high airspeed, and
gain a decisive altitude advantage. Use of the
afterburner after initial pull-up will be de-
termined by the target’s evasive action and
your rate of closure.

5. Do not use afterburner if it becomes
apparent that your yo-yo apex will provide
too much altitude separation. If your altitude
separation is too great, your opponent may
spiral or dive away and reduce your offensive
potential.

6. Roll in on the target for another pass.
Proper use of the speed brake and afterburner
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will help cut your turn radius and speed your
entry into the target’s radius of turn. Rudder
control must be used to obtain a maximum
performance turn-in,

7. Do not lose your airspeed advantage
until the kill is assured,

8. Perform this maneuver as many times
as necessary until you are able to maneuver
into a firing range and position, Mig-judgement
is the original cause for an overshoot, and any
well executed yo-yo maneuver should not re-
quire more than two pull-ups and subsequent
attacks to insure a kill,

9, Use caution to prevent a nose-low atti-
tude when attempting to slide downtowardyour
opponent's 6 o’clock position, A steep nose-
down attitude is difficult to recover from and
may force you into a defensive situation if
your opponent reverses up into the attack, Use
the following procedures if this should occur.

10. Roll one-quarter turn away from your
opponent’s line of flight the instant your op-
ponent begins pullup and you recognize a steep
nose-low attitude as you approach tracking
range,

11. Keep your cpponent in sight and at the
game time maintain nose-tail separation, (If
you ifail to take immediate action, your op-
ponent will gain an advantage, and a dive for
airspeed and lateral separation is recom-
mended.)

12. Begin a smooth pullup without burbling
the aircraft as you reach your opponent’s
original altitude. You will have a greater air-
speed at that level than your opponent. This
will allow you to maintain an airspeed or alti-
tude advantage,

13. Continue the pullup and maneuver to-
ward your opponent’s 6 o’clock position asyou
gain advantage.

14. Continue maneuvering until you achieve

a firing position. (Refer to sections concern-
ing scissors and yo-yo maneuvers).

20

How to Maneuver for Airspeed
and Lateral Separation

1. Play the attack in an attempt to force
an overshoot, Your oppenent will probably
cowiter with a yo-yo marneuver in order to
maintain his offensive advantage.

2. Wait until your opponent has his nose
pointed well up. Any attempts to maneuver
before your opponent has definitely committed
himself to a nose-high attitude will destroy
the effect of this maneuver, Youare attempting
to take advantage of the attacker’s altitude
separation to open the distance and obtain
greater separation.

3. Reduce your G loading as much as pos-
sible and spiral 180° away from your opponent
with maximum attainable thrust. The F-100
accelerates very slowly at high G-loads even
in extremely nose-low attitudes. This ma-
neuver will provide maximum acceleration and
increase the rate of separation,

4, Relax more and more G’s as the dis-~
tance opens up to further increase accelera-
tion and rate of separation.

5. Begin a maximum performance turn
into the attack when maximum lateral dis-
tance is obtained (approximately 6,000’ or
more). (See section describing defense against
a high side attack).

6. Attempt to maneuver to a still higher
angle-off or a head-on pass.

7. Attempt to hold an airspeed advantage
or gain an altitude advantage, then maneuver
into an attack of your own.

How to Defend Against a Yo-Yo

1. Play the attack in an attempt to force
an overshoot, Your opponent will probably
counter with a yo-yo maneuver in order to
maintain his offensive advantage.

2, Determine whether or not the attacker
is going high and to the rear. If the attacker
has an extremely high rate of closure, he will
be forced into extreme altitude separation.
Use the maneuver for airspeed as a defense.
If the attacker slides high and maintains very
little nose-tail separation, follow the proce-
dures as outlined below. ‘
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3. Maintain a level to slight nose-down
turn, relaxing G’s as your opponent slides
high, This will allow you to maintain airspeed
for future maneuvering potential. Your op-
ponent will probably not be able to recognize
the decreased G loading,

4. Wait until your opponent has committed
himself to a nose-low attack.

5. Make a hard rolling reversal up into
the attack., This will force your opponent into
a high angle, nose-low attack below and for-
ward of your line of flight. This is caused by
a rapid change in relative airspeeds - your
opponent’s airspeed increaging and your air-
speed decreasing.

6. Maintain a nose-high attitude if your
opponent attempts to pull up with ycu, and use
speed brakes and power as necessary to slide
into his 6 o’clock position.

7. Use hard rudder and maximum attain-
able power to turn behind your opponent if he
dives away.

How to Maneuver after a Head-On Attack

1. Make a coordinated rolling pullup and
a descending turn back down into the attack to
decrease your turn radius after passing your
opponent, This closely parallels the first half
of a lazy eight maneuver and will allow you to
cut off in the turn in both climbing and de-
scending attitudes. If your opponent makes a
level turn, his turn radius will be larger than
yours, and you will gain some advantage by
maneuvering toward his 6 o’clock posgition.

2. Use afterburner as you begin your
pullup to minimize airspeed loss.

3. Do not attempt to hold maximum G-
loading or burble the aircraft, as this will
nullify the advantages of this maneuver,

4, Use afterburner throughout the descend-
ing part of the turn until a pullup is begun, If
afterburner is'used during the pullup, it will
act in the direction of gravitational force and
will impose an apparent higher wing loading
and increase your radius of turn at pullup.
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5. Shut off afterburner, begin easing the
nose up, and maintain a slight nose-low atti-
tude as you approach the target from the front
quarter,

6. Initiate a rolling pullup as you pass the
target and move throttle outboard to after-
burner range as your nose passes through the
horizon, This will prevent your cpponent from
obtaining separation.

7. Continue making dives and climbs until
you are inside your opponent’s turn radius.
(See ‘“How to Perform a Yo-yo).

How to Maneuver after a Turn Overshoot

1. Realize you are overshooting inside
2000 foot range when you can no longer track
the target.

2. Do not attempt to pull into the target’s
radius of turn. This will impose high G loads,
and possible buffet or stall will occur. All
airspeed advantage will be lost.

3. Relax G-s, slide around the outside of
the turn, and thereby maintain airspeed ad-
vantage,

4, Roll level and zoom up (wings level)
as your opponent reverses into you. Whenyour
opponent reverses, he will be unable to match
your zoom because he will have killed some of
his airspeed on the reversal, besides having
less airspeed to begin with.

5. Continue to pull up, wings level, and
force your opponent forward and below your
line of flight, If your opponent pulls up into a
banked attitude, he cannot counter your ma-
neuver if he has equal airspeed, since -

a. His stall speed is higher,
b. His pullup is only a component of a
straight pullup.

If your opponent pulls up wings level, he can-
not counter because of your airspeed advan-
tage.

6. Roll or slide down into your opponent’s
six o’clock position, : Lt
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PART 2

This is the second in a series of articles
on Air Combat Maneuvering, These articles
are designed to give the fighter pilot a basic
concept of ACM. It must be ever present in
the pilot’s mind that it is his jobto make him-
self familiar with the contents of these ar-
ticles.

TACTICS INVOLVING A LOW RATE OF
CLOSURE

Positioning in situations involving low rates
of closure is much more critical for the de-
fender. By contrast, other than trying to close
the distance, the attacker has a somewhat
easier time getting into and maintaining a
lethal position upon his opponent, It is not
hard to see that the pressure is on the de-
fender. Because of this, he is more apt to
make errors when the demand for good judge-
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ment is at its greatest. To a great extent, de-
fenders and attackers will not be able to use
the maneuvers available in attacks with a high
rate of closure, as they will not give the nec-
essary lateral separation or closing rates.

The problem in an attack, whether it is a
high-angle or stern-quarter attack, is rate of
closure. In a high-angle attack, if the attacker
vo-yo’s high nff the defender in an attempt to
achieve position, the defender can easily use
thie maneuver for airspeed and lateral separa-
fion to get out of danger. Therefore, the at-
tacker must use the inside procedures as de-
scribed in the low speed yo-yo where altitude
is sacrificed for airspeed in a cutoff below and
inside the defender. The same holds true inthe
stern-quarter attack except another factor
enters in, The defender cannot see at 6 o’clock
low. Therefore, the element of surprise may
e coupled with the low speed yo-yo to gain a
favorable position,

In defending against this type of attack, the
conventional hard turn or break is performed.
The problem, if the attack comes from the
stern quarter, is that of achieving the neces-
sary lateral separation for subsequent ma-
neuvering., 1lf the defender is able to achieve a
reasonable overshoot, he may effect a scissors
upon his opponent, (Assuming he may use
power reduction and/or speed brakes in an ef-
fort to obtain the initial overshoot.) However,
such a maneuver, in this instance, may cause
an extremely slow-speed fight, This will re-
sult in both the original attacker’s and the
defender’s maneuvering potential being re-
duced to such a low state that nothing more
than a dangerous standoff will occur.

1f you should approach such a low-speed
cendition that your opponent fails to overshoot
properly, use the defensive spiral in an attempt
to obtain the necessary lateral separation. It
is easily seen that this is not an ideal maneu-
ver and should only be used if absolutely nec-
essary to extricate one’s self from a vulner-
able situation,

The defender should not use the scissors

if he believes the overshoot or lateral separa-
tion is not enough to obtain offensive potential.
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He may only solve the attacker’s problem (if
not in the defensive spiral) .on the initial re-
versal, so the attacker can cut off and get the
required lead for a lethal firing burst.

The vector roll may be used when little
overshoot or lateral separation is achieved
and the attacker is close at 6 o’clock (around
1,500’ or less, 300 knot minimum airspeed).
It is designed to take care of the attacker’s
aggressiveness in visualizing a kill he is about
to claim, The attacker is forced to overshoot
on the rolling pullup, but discounts it as he
will be holding a high position when inverted
and on top of the roll. However, heis ‘‘hooked’’
once he starts down the opposite side - if he
attempts to maintain a lethal position - because
of the resulting steep nose-low attitude rela-
tive to the defender. The attacker is then
forced from the direction of the roll below
and to the opposite side in an obvious over-
shoot.

A vector roll underneath may be used if
your airspeed has dropped below the 300 knots
needed for a roll over the top. The maneuver
should be initiated when your airspeed is 250
knots or less. (If airspeed exceeds 250 knots,
this presents no problem since your airspeed
will bleed off rapidly with G applied.) Although
more difficult to perform than the roll over the
top, with practice, the vector roll underneath
is a better maneuver than the defensive spiral
and should be used once a high level of pro-
ficiency has been attained. The defender should
not use either vector roll if he is able to
achieve the necessary overshoot or lateral
separation for a scissors. This maneuver
imposes an extreme visual disadvantage, be-
sides allowing the attacker to slide to a more
favorable position without being able to
counter, The attacker, in all probability, will
not be enticed to follow the maneuver, as too
much lateral separation is achieved. He will
just pull high and wait until the maneuver is
completed, then drive in again for the attack.

At high altitude, when the defender has a
high mach number but alow indicated airspeed, -
the defender may be forced to perform a de~
scending hard turn and break to maintain fu-
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ture maneuvering potential, The attacker may
be induced to press the attack, thinking his
opponent is attempting to gain separation,
This can easily result in a substantial over-
shoot. If so, the defender should take full ad-
vantage by executing a vertical rolling
scissors., Caution should be exercised in em-
ploying this maneuver. The defender should
be sure he has substantial overshoot and is
able to anticipate power and speed brake along
with skillful stick and rudder control, Other-
wise the defender may be worse off than prior
to executing the maneuver.

In a Lufbery a stalemate generally results.
The reason this occurs is because the adver-
saries try to see who can turn the tightest
without any understanding of the 3-dimensional
sphere. If one of them would only exchange
altitude for airspeed (low speed yo-yo) he
would be effecting a cut off and maneuvering
inside of the turn toward his opponent’s 6
o’clock position. Quite naturally, if both
fighters do the same thing, a stalemate re-
sults, If this should occur, a breakout must
he made for airspeed and lateral separation
to leave the fight or to develop a new set of
conditions favorable to the defender. (See
“How to Maneuver for Airspeed and Lateral
Separation.)

How to Make a High-Angle Quartering Attack
with a Low-Speed Yo-yo

1, Stalk your target and plan your attack
s0 as to achieve as near 2 6 o’clock position
as possible when you arrive at 800’ range by
using the following technique.

2. Lower the nose and move throttle into
afterburner range. This will increase your
rate of closure, provide optimum engine per-
formance, hasten your entry intothe opponent’s
turn radius, and allow you to keep your op-
ponent in sight during the attack.

3. Continue a rolling descent and play your
opponent’s defensive action. If opponent con-
tinues straightaway, steepen descent imme-
diately and set up an underside attack or six
o’clock low attack.
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4, Cut off as much as necessary to close
upon the target; however, attempt to gradually
reduce your angle-off as range diminishes,
This will enable you to arrive inside the cone
of maximum performance at firing range. If
you are unable to reduce the angle-off, ma-
neuver as outlined below.

5. Press the attack uutil you realize it will
be impossible to stay inside your opponent’s
turn radius.

6. Release back pressure and steepen de-
scent immediately and at sufficient range to
prevent subsequent overshoot and loss of of-
fensive potential. This will enable you to stay
inside your opponent’s turn and keep him in
sight. Your opponent, being in a maximum
performance turn, is in a minimum radius
turn for his airspeed condition and will be
unable to further tighten his turn. Since your
aircraft is no longer in the same plane as that
of your opponent, you will gain airspeed, cut
off your opponent to the inside, and slide below
him with increased offensive potential (low
speed yo-yo).

7. Shut off your afterburner and increase
back pressure, as you slide below and inside
your opponent, to initiate a zoom toward his
6 o’clock position. Thistechnique will diminish
your horizontal turning component and allow
you to describe an arc inside your opponent’s
turn,

8. Relight your afterburner (if necessary)
as your nose comes through the horizon to
accelerate toward your opponent’s 6 o’clock
position, You may also have to relight your
afterburner if you slide slightly to the outside
to maintain zoom capability and subsequent
offensive advantage.

9. Pull up toward your opponent’s 6 o’clock
position and maneuver as necessary to com-
plete the destruction, Since youare maneuver-
ing inside your opponent’s turn at all times,
you will be able to pull up into or slightly
above his 6 o’clock position without being
forced to the outside.
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10. Attempt to maintain altitude above your
opponent if your ra.e of closure is high and
insufficient range r :mains to maneuver inside
and below your opponent’s turn radius. (See
High Speed Yo-yo).

How to Make a Stern or Quartering-Stern
Attack

1. Set up a rate of closure and mancuver
to 6 o’clock low. This is the wmost vairakle
position behind all later model aircra.t. 28
rear visibility is extremely poor in this area,
and it is considered cne of the best attacks
with this type zircrait.

2. Dive to increase uirspeed and ruite cof
closure. The elemaont of surprise is one of
ihe most important principles of warfare, and
vou should attempt to move into the target’s
¢rea of minimuin vigibility before lighting
afterburner.

3. Use afterburner to maintain a rate ot
closare. The use of afterburner may com-
promise your position. However, if you are
unable (o close upci your target, you should
iisregard the element of surprise aand use
fterburner mn an attempt to cbtain a pogitive
intercent.

4. Continue closing with a slight nose-low
attitude uvntil you reach a position where you
can exercise a pullup and remain in firing
range.

5. Initiate a smooth pullup into firing po-
cition and use afterburner as necessary. Any
abrupt control movements will cause you to
lose any closing advantage you might have
had.

6. Zoom above your opponent if you have

critically misjudged your rate of ciosure and
position yourself for another attack.

How to Dzfend Against a Stern or Quartering-
Stern Attack

1. Estimate the attacker’s range and rate
of closure.
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2. Make an immediate planned level turn
into the attack. This will force your opponent
to cut off and resultina subsequent high angle-
uii. Bince the rate of closure is low, any delay
will place the attacker in a moreadvantageous
position.

3. Increase rate of turn steadily until
maximum performance is attained. This will
prevent your attacker from reducing hisangle-
off as range diminishes.

4. Begin a climb into the attack, if the
atlacker 1is high, as he approaches 2,000’
range.

9. Begin a shallow dive into the attack, if
the attacker is low or level, as he approaches
2,000 range.

6. Tncrease the dive or climb steadily as
range decreases. This will help further in-
crease your opponent’s angle-off.

7. Attempt to maneuver into a scissor to
gain offensive advantage. If it is impossible to
force your attacker into an overshoot for a
scissor maneuver, you should begin a defen-
sive spiral, or use the vector roll.

How to Maneuver into a Defensive Spiral

1. Lower the nose to maintain maneuver-
ing airspeed and continue a maximum per-
formance descending spiral into the attack.
This is to prevent your opponent from track-
:ng you and at the same time maintain some
degree of lateral separation. You should at-
temapt all other possible maneuvers before
Loing forced into this situation.

2. Avoid an excessive nose-low attitude.
By reducing your turn radius you will prevent
your opponent from obtaining the required
lead and tracking time necessary for destruc-
tion. You should retain a steep enough dive to
roaintain maneuvering airspeed.

3. Ketard throttle rapidly after you have

forced your opponent into a nose-low spiral
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at or near your 6 o’clock pusition. This will
tend to decrease aud flatten out your rate of
descent. It will also cause a slow bleeding ff
of airspeed and force an overshoot upon your
cpponent. This iz an insidious m:neuver, as i!
is extremely difficult for your opponent 1o
notice the throtile reauction and subsequent
loss of airspeed.

4. Extend speed brake and make a hard
rolling revercal and pullup a4s your opponei:
slides through your line of flight, This wiil
further increase your opponent’s rate of over -
shoot and destroy his offensive advantage.

5. Continue hard nose-high reversal.
(Refer to section describing a scissor). U,
after initiating a nose-high reversal, you do
not have the necessary lateral separation
perform a vector roll.

How to Perform 2 Vector Roll

1. Perform a hard turn or break to
achieve lateral separation. If you dc¢ not re-
ceive the separation necassary to perforn o
scissors man-uver agair .t your opponent, and
he is in close (about 1,000" or less) toward
the six o’clock position, use the following pro-
cedures.

2. Reverse and barrel roll without re-
leasing any G forces. This requires extrem:
rudder control and very little aileron move-
ment. (See section describing adverse yaw).
This maneuver will give you a deceleration
advantage, because your line of flight will
describe an arc above the hor.zon prior to
vour opponent. This will result ina subseyuent
svershoot by your opponent. Yocu should have
300 knots or more, on initiating the reversal,
to successfully accomplish the maneuver.

3. Hold top rudder when coming down the
opposite side of the roll if your opponen! is
well committed. This will prevent dish-out
and tend to flatten out your roll.

4. Look for your opporent high and from
the direction of the roll. He will slide below
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ond forward from that position, providing you
hiold top rudder after your opponent has com-
mitred himself to follow you.

5. Continue rolling and increase nose-up
attitude to force ycur opponent to slide below
and in front of you.

6. Continue maneuvering as necessary to
complete the destruction. If your opponent
slides well below and forward, complete an-
other roll in the same direction or opposite
direction and drop into a 6 o’clock position,
keeping your opponent in sight at all times.
If your opponent does not slide forward, use a
scissor maneuver to achieve the offensive.

7. Try to keep your opponent in sight at
all times, as he can pull high and out of the
roll and wait for you to complete it before
coming in avain. If he should pull high; ma-
neuver as outlined below.

8. Check the attitude of your opponent’s
aircraft relative to the horizon.

9. Relux your G’s and spiral or dive for
airspeed 1if your opponent has an extremely
nose-high attitude. You should use afterburner
to obtain maxgimum separation.

10. Continue your roll if your opponent has
a level or siighlly nose-high attitude. Since
your opponent’s line of flight is now a straight
line and your aircraft is describing an arc,
you will tend to slide to the rear and below
your opponent.

11. Maneuver and use power as necessary
to achieve a firing position.
How to Perform the Vector Roll Underneath

1. Perform a level hard turn or break to
achieve lateral separation.

2. Continue the roll underneath without
releasing G forces. This is to prevent subse-
quent increase in airspeed and make it ex-
tremely difficult for the attacker to solve his
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tracking problem. Use this maneuver when
your airspeed is below 250 knots.

3. Hold rudder in the direction of the roll
all the way around the roll, reduce power, and
extend speed brakes as necessary. By holding
the rudder you will prevent a sieep nose-low
spiral and a subsequent easy tracking solution.
Your opponent will probably attempt to follow
but will not be concentrating on the rudder and
stick pressures such as you have employed.
Consequently, his aircraft will be cleaner
aerodynamically, and an overshoot will most
likely occur. If this situation arises, maneuver
as outlined below.

4. Continue rolling in an attempt to in-
crease the attacker’s overshoot and at the
same time slide behind his line of flight. Since
the attacker, in a relatively coordinated con-
dition has been concenirating on the gunsight,
an overshoot underneath will be effected be-
fore he can counter with the same stick and
rudder technique.

5. Continue naneuvering as necessary to
achieve a firing position.

6. Do not use this maneuver as a crutch
when in doubt as to what to do. Visibility is
extremely limited. The attacker may delay
while you are well committed, then follow
through to set up a tra cking situation in your
blind spot, or he may follow immediately,
using the same technique as you have em-
ployed. This is unusual, however, since he
does not suspect what is happening until the
overshoot has been acconplished.

How to Perform the Vertical Scissors

1. Make a hard descending turn or brealk.
This is to help preventan opponent from track-
ing you and at the same time prevent too great
an airspeed reduction with subsequent loss of
maneuverability. You will generally runacross
the condition at higher altitudes at relatively
low indicated airspeeds, but at fairly high
mach numbers.
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2. Roll and reverse in the opposite direc-
tion after achieving the necessary lateral
separation. This will be the only true reversal,
The rest of the maneuver is a vector roll.

3. Reduce pbwer and open the speed brake
to slow rate of descent,

4. Continue rolling toward opponent’s flight
path with hard back pressure and rudder con-
trel. This will result in a wider descending
roll-spiral arc and in addition tend to slow
your rate of descent relative to your op-
ponent’s. (See section on Roll Underneath.)

5. Apply power and speed brake as neces-
sary after reaching the 6 o’clock position.

How to Gain an Advantage in a Lufbery

1. Lower the nose of your aircraft to the
inside of the turn. Since there is very little
rate of closure in a Lufbery, it becomes neces-
sary to slide low (low speed yo-yo) to the in-
side in order to cut off and maneuver inside
your opponent’s turn radius.

2. Use afterburner in the descent until a
pullup is begun. By staying in afterburner
range during the pullup, you will describe a
wider arc and ruin the effectiveness of this
maneuver,

3. Do not burble the aircraft. You may
have to ease off on the G-load slightly; how-
ever, this will result in an increase in air-
speed and subsequent zoom capability.

4. Shallow out your turn and begin a pull-
up toward your opponent’s € o’clock position.
This should be accomplished as you approach
a position low and approximately 30° behind

your opponent.

5. Employ afterburner as your nose comes
through the horizon to accelerate toward your
opponent’s 6 o’clock position.

6. Repeat this maneuver to the inside until

a firing position is attained.
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TACTICAL FORMATION

Tactical formation of fighters and f{ighter
bombers must possess the characteristics of
maneuverability, mutual support, and ease of
control and still maiatain « high offensive
potential with the ability to become defensive
if the situation demands.

The purest form of defensive formaticn
occurs when all units of the {light fly as close
to line abreast as possibic. This type forma-
tion is best for providing cover for the flight,
but maneuverability of the flight is highly re-
duced. This formation could be used when
returning from a targei, when on the defen-
sive, or to control a large group of fighter
bombers to a target.

In-trail formation is the best for pure
maneuverability, but flight coverage is at a
complete minimum. A compromise, utilizing

the most desired features of both, is known

as “‘fluid element” and is flown becaube of

its mdneuvembmty and flexibility at all alti-
tudes.

Fluid element in the F-100 is flown with
the wingiman approximacely 1000/1500 feet out
and approximately 20°to 35° back. This posi-
tion allows the wingman te fall into the fight-
ing position immediately when called upon to
10 so. The fighting position is an approximate
60° cone back of the leadcr and out about 600/
1000’. From this position, the wingman can
also provide coverage for the entire flight.
The element is flown about 5,000’ out, ap-
proximatelv 2,000’ above and 10 10" to 34 bA(k
[his gives the clement a position that affords
it an advantage on any aircraft trying toattack
the lead element.

How to Tly tite Fluid Element Formation
How to Fly the Pogiticn of the Wingmun in
Patrol

1. Hold position by flying off the leader’s
wing approximately 20° to 35° back and 1000/
1500’ out, on the side opposite the element,
If you fly in closer, too much time is spent
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in flying and not enough looking around. Flying
too far out allcws the wingman to become
separvated from the leader during hard maneu-
vers, (sopecially high altitude) and mutual
support bJ\ omes extremely difficult.

2. Play the ouiside as well as the inside
of the turn for mutual coverage. If the wing-
man dttempts to stay on the inside of the turn,
at high altitudes, by varying power he will
only fall back.

3. Fly a partial extended low position on
the ingide of the turn and an extended high
position on the outside of the turn.

4. Lower your nose and cross totheinside
if you are on the outside of the turn. If you
are on the inside of the turn and sliding for-
ward, cross to tiie outside, then slide high and
fly in the plane of the leader. This technique
provides mutual coverage at almost all times
during the turn and is actually easier, once it
is mastered,

5. Do_not cross in front of your leader.
Always maintain nosetail separation.

How to Fly Position of Element in Fluid Four
Patrol

1. Position the element leader approxi-
mately 5,000’ out, approximately 2,000’ above
and 10°to 35° back of the lead element.

2. Maintain a relative position with your
leader in turns. If vou are on the outside of
the turn,. lower your nose and cross to the
other side of the leader when you find your-
self out-turned and pulling back. When you
are being turned into and find yourself creep-
ing forward, slide high and/or cross to the
outside of the lurn to maintain position. In
other words, play the vertical as well as the
horizontal plane in order to maintain sup-
porting position.

3. Lower your nose to gain airspeed and
positicn when you find yourself too far back
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after rolling out of a turn. When you regain
your forward position, you may pull back to
the original fluid position.

4. Pull your nose up and kill off airspeed
if you find yourself too far forward after roll-
ing out of a turn. You mayalsoretard throttle;
however, this is not advised when at altitude.
When you regain your correct relative posi-
tion, lower the nose to maintain proper vertical
separation. All maneuvers must be smooth
to prevent over-correction.

5. Bank from side to side and look below
when crossing forward and high on the lead
element. This will prevent you from losing
the lead element during crossovers.

6. Think in terms of a relative position to
the lead element at all times. In theory you
are matching your lead element’sairspeed and
rate of turn.

7. Cover the leader at all times, par-
ticnlarly when he is maneuvering to make a
kill. Your primary purpose is to cause an
attacker on the lead element to break off, thus
allowing your leader enough time to destroy
the enemy aircraft.

How to Fly as a Wingman in the Fighting
Position

1. Decrease lateral distance perpendicular
to the leader’s flight path.

2. Keep your fuselage aligned with your
leader’s at all times.

3. Fly in a 60° cone in fighting position
about 600/10600’ back (see figure 1). This is
along a line that splits the angle formed by the
trailing edge of the wing and the fuselage of
the leader’s aircraft.

4. Stack down slightly and avoid flying in
the same geometric plane with the leader’s
wings on the inside of the turn.

5. Maneuver through both the horizontal

and vertical planes to maintain position. Slide
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high when overshooting and drop low to the
inside when falling back in order to maintain
position on the leader.

6. Attempt to stay out of the in-trail posi-
tion as much as possible.

FLIGHT TACTICS

The present concept of tactical employ-
ment is fluid four formation. The fluid element
is seen as an important asset to a well trained
offensive unit. However, after the initial inter-
cept, in ACM it is extremely dlfflcult for the
fluid element to achieve a favorable tactlcal
position and at the same time prov1de supgort-
ing cover for the lead element. Why, then, do
we utilize this as our basxc maneuvermg ior=
mation? In the past, and to a great ‘extent at
the present, too few fighter pilotshavea work—
ing concept of Air Combat Maneuvering. In-
stead they substitute numbers for skill. If the
day is reached where every fighter pilot can
be trained to be a qualified tactician, this
strength-in-numbers routine might not be
necessary. :

In flight tactics, other than employment of
cross cover an mutual support, only a few
new basic maneuvers must be mastered.

The defensive split is employed when an
element has been unable to force an overshoot
or gain separation upon an attacker. Since
this maneuver requires excellent judgement
to execute properly, and places the defenders
in an extremely vulnerable position if used at
the wrong time, do not use the defensive split
as a standard for evasive action.

The vertical split is nothing more than a
fluid separation in the vertical plane. The ma-
neuver is employed when an attacking element
appears to make an overshoot that could easily
result in a slow-speed scissors. Rather than
have a dangerous stand-off, a fluid separation
is performed in the vertical plane inanattempt
to achieve a tactical advantage and reduce the
possibility of a mid-air collision between ele-
ments. It is effective since the attacking ele-
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ment made an error in judgement and over-
shot the turn, It 1s doubtful if he will correct
this error by countering with similar action.
(How to Maneuver as an Element after a Turn
Overshoot with a Slow Rate of Closure.)

When operating as a flight of four on the
defensive the basic consideraticon in any sup-
poriing actiun against an attack is the idea of
keeping both elemients’ line of flight parallel.
This allows the defenders ina fluid sepazation,
wiether near vertical cr horizontal, to set up
effective supporting action in an effort to
achieve an offensive advantage. By contrast,
when making an attack with a flight of four, a
separation of the defending elements will be
necessary in an ¢ffort to preveat them from
setling up effective mutual support. An attack
in train will provide this separation. It frus-
irates the defenders’ initial efforts to set up
mutual support and it allows each attacking
ciement to position itself behind each of the
defending elements. Therefore, eachdefending
eiement is on its own. As a result, a perma-
nent separation is achievel and mutual support
is impossible.

How to Operate as an Element Team

1. Maneuver on offense or defense as de-
scribed in the precediig sections, {lying as a
single unit until an advantage is gained by one
side or the other.

2. Maintain element integrity while on the
offense if the enemy splits and there isdanger
from other enemy flights.

3. Perform a defensive split ifunsuccess-
ful in eluding an opponent Hy all other maneu-
vers. Since this maneuver requires split
second timing and judgment, a permarnent
separation may be achieved to the defender’s
disadvantage.

How to Perform a Defensive Split

1. Call the wingman to continue the turn
into the attack. The decision should be made
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before the attacker reaches firing range and
with enough altitude remaining to complete the
maneuver.

2. Slide high and to the outside when ma-
neuvering as the leader. You should play the
pullup to maintain a supporting position upon
the wingman,

3. Do not kill off airspeed by abrupt or
violent maneuvers. You areattemptingtoforce
the attackers to concentrate their efforts on
one man, and you must maintain sufficient
airspeed for future maneuvering.

How to Continue the Defensive Split when the
Attacker Selects the Low Man

1. Continue a level or slightly nose-low
maximum turn when maneuvering as a wing-
man. The wingman shouldn’t lower his nose
excegsively, as the attackers are trying to
force him down and out of the fight.

2. Attempt {o sandwich the attacker when
maneuvering as the leader. In performing this
maneuver the wingman will attempt to maneu-
ver as necessary to gain lateral separation
and subsequent offensive potential.

2. Play your wingman’s evasive maneuver-
ing to achieve a firing position. If your wing-
man maneuvers onto the offense, you should
support the attack. He should use any of the
applicable preceding maneuvers in an attempt
to throw his attackers on the defensive.

4. Rejoin the element as soon as possible
to obtain maximum mutual support.

How to Continue the Defensive Split when the
Attacker Selects the High Man

1. Make a high-G reversal or vector roll
underneath when maneuvering as the leader.
By doing this the attacker will be unable to
track.

2. Call the wingman to reverse and pull
up into the attack. The wingman should be

27




alert and execute the reversal the instant the
attackers select the leader. This will force
the attackers into a sandwich.,

3. Pull down into the attack and continue
evasive action as necessary when maneuvering
as the leader. The leader may be able to
achieve offensive advantage. If this occurs,
the wingman should support the attack.

4. Play the leader’s evasive action to
achieve a firing position, Onceagainthe leader
should fly as above, i.e. he should attempt to
gain the offensive by use of the applicable
previous maneuvers.

How to Continue the Defensive Split when the
Attack Switches from Low to High

Maneuver initially as outlined in the
section describing the attack on the low man.

2. Determine the attacker’s relative air-
speed. If the attacker attempts to stay withthe
wingman too long he will lose airspeed very
rapidly. The leader should pull the nose up
rapidly to gain maximum altitude if the at-
tacker gtays with the wingman too long prior
to the switch. Since the attacker’s airspeed is
less than the leader’s, he will be unable to
execute a successful attack. The wingman
should make an immediate nose-high reversal
and force the attacker into a sandwich. Allow
your opponent to slide ahead and then ma-
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neuver offensively or in support of your wing-
man to complete the attack.

3. Break down into the attack when ma-
neuvering as the leader if your attacker does
not decrease his airspeed in maneuvering
with the wingman.

4. Make an immediate roll-out and pullup
when maneuvering as the wingman. This ma-
neuver should be initiated the instant the at-
tackers switch to the leader in order to de-
velop a sandwich.

5. Play the leader’s subsequent evasive
action in order to achieve a firing position or
to support any offensive action by your leader.

How to Continue the Defensive Split when the
Attackers Split

1. Split into a 1 versus 1 situation.

2. Maneuver as necessary to elude your
opponent. (See section covering individual
maneuvers.)

3. Disregard your teammate’sactions until
you are able to successfully evade your op-
ponent. By doing this, you will not compromise
your defensive position. ;

4. Attempt to rejoin and support one an-
other as soon as possible. You may be forced
to destroy your opponent before effecting a
rejoin.
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PART 3

Ihis is the last in the series of artiles
on Alr Combat Maneuvering. We sincorely
hope that this series has jiven the fighter
pilot a basic concept of how to perform ACM.
However, since it is still each Tactical
Fighter Pilot’s job to ‘“Fly and T['ight’’, it is
with him that the individual responsibility lies
to STUDY and PRACTICE!!

0 1‘/] B /s T How to Maneuver Against a efensive Split

1. Attempt to force the low man down and
out of the fight. You are trying to force the
w¢azeast man out of the fight to give you 2 twe
onge advantage. Normally the wing .ia will
b Lite least experienced.

to

2. Do not prolong your ..iack on the low
man. This may Kill off too much airspeed and
result in a loss of offcusive advantage., (See
section covering defensive split when the at-

tacker switches from iow to high.)

ANEUVERING
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3. Switch the attack to the high man, This
maneuver should be performed before the high
man reaches your line-abreast position.

4. Perform a fluid separation and allow

your wingman to force the low man down and

out of the fight. This maneuver should be per-
formed only if the wingman is fairly experi-
enced, He should not attempt to destroy the
low man, but force him down and out of the
fight ag quickly as possible, while maintaining
visual positioning on the leader. If your wing-
man is relatively inexperienced, you should
maintain close element integrity,

5. Rejoin the leader as soon as the low
man has been definitely committed out of the
fight. Do not follow the low man too far or
element integrity and all mutual support will
be sacrificed.

. Complete the attack with atwo-against-
one advantage. The wingman should continue
to closely observe the low man to prevent any
counter-attack.

How to Perform the Vertical Split

1. Determine the attacker’s rate of over-
shoot, If the rate of overshoot is relatively
slow it would still be advantageous to begin a
scissor. You should maneuver as outlined
below.

2. Begin a scissor and allow your wing-
man to perform an extremely nose-highpullup
on the initial reverse. This will give you verti-
cal separation and provide the wingman ample
clearance if a tight scissor develops. This
maneuver must be accomplished on the initial
reversal to retain enough airspeed to gain a
decisive altitude advantage. If this maneuver
is attempted later, it is doubtful if any separa-
tion can be attained, as both elements will be
performing nose-high reversals,

3. Pull up behind the attacker if he at-
tempts to switch to the wingman, If the attack
switches to the wingman, the wingman should
break down and into the attack to maintain a
high angle-off and force the attackers into a
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sandwich. Generally the attack will continue
on the leader, becausge the attackers are al-
ready committed in a hard turn and areunable
to execute an extremely nose-high pullup.

4. Play your leader’s mineuvering in an

attempt to support or sandwich the attack
when the attack remains with the leader. :

How to Mancuver as an Element after a Turn

" Overshoot

1. Recognize an obvious overshoot de-
veloping,

2. Roll wings level and zoom up as the
element reverses into you,

3. Force the defending element forward
and below your line of tlight. The enemy eie-
ment will be unable to counter because of his
airspeed disadvantage.

4, Roll or slide down to the defender’s
six o’clock position.

How to Attack a Flight of Four with an Ele-
ment

1. Begin your attack on the high element,
if possible, at 6 o’clock low. This will position
you in your opponent’s blind area.

2. Switeh your attack to the lead element
after the high clement is well committed in a
defengive maneuver, If the high element b ald
revesse, pull high and position yourse!lf be-
hind the trailing element while you otill have
an airspeed advantage.

3. Drive in again and attack the trailing
aslement. If the defenders ailempt (or areable)
to provice mutual support, slide high once
again behind the trailing element,

4., Continue this procedure until the de-
fenders are unable to provide mutual support.
Then drive in and attain a firing position be-
hind the trailing element. Your wingman should
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keep you informed on the wherezbouts of i
free element to prevent any possibie counler-
attack.

How to Attack a Fiight of Tour with ¥Four

1. Begin your attack on the high clenent,
Ailack the high element from tie lcad elenment
side,

2. Perform the attack in stagpge
{element behind ¢lement), This makes it diffi-
cult for the defense to observe the fiuid ele-
ment, Therefore, they are more apt to mis-
maneuver and set up the fluid element for a
successful attack,

rain

3. Switch your attack to the lead etement
afier the high element iz well committed 1n a
deiensive maneaver, At the same nstant,
switch vour fluid element belid be defenders’
f:ce eioment., This double swileh counters
the deienders’ possibility of seiting up an
etloctive sandwich ou the les lement. Also,
it will position Lol attacki ~lcments at the
defenders’ 6 o’clock position

4., Press the atlack as separ.te elements.
This allows each element to take advaniage of
its superior posilion. Also, it prevents the
defenders from cifecting a rejoin and subge-
quent mutual support.

5. Maneuver behind the trailing element
if you have the whole flight breaking in the
game direction.

How to Defend Four when Attacked by Two

1. Check to be sure there is only one ele-
ment performing the attack.

2. \Turn the high element away from the
lead if possible. Here assume the attackers
have committed themselves to the high ele~
ment,

3. Turn the lead element in on the at-
tackers. You then have them sandwiched and
on the defensive if they press their atiack on
the high element.
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4. Call the fluid elemeat tu reverse onto
the attackers if the attack switclies to the
lead element., Here we still have them in a
sandwich but in reverse order

5. Pregs the attack and iorce the defenders
to break off the lead elemon:

How to Defend Four when Attacked by Four

1. Turn the high eicment away from (hi
lead it possible. Here assume the attackirs
have rommitied themselves to the high ele-
ment. As lead element, check the pesition of

the: attacking floid element.

(]

i the alttacking fluid element stays with

sanawich the flight o iour

his lead element

1

1 the sime manner as you wolld qn elemant,

3. I the attacking load clemeni switciles
the attack 1 the defending o elenic ek
the attacking fuid elemesd ches che attick
to the defending fluid elero. i, muneuver as

separate eiements,

4. Disregard yous irienc
tions until you are abio to suec
your opvonent. By doivg this,

T

compromnize your defensive posilion.

5. Attempt to rejoin and support one un-
other as soun 2.8 possible. You may be lorced
to destruy ycuar opponent before effectiiiz a
rejoin.

i Do not operate as a single aircra®™ in

it area if you becoine separat (33851

a ¢omi
VO aloment or flight. A surpr
cosily accomplished against a single aircraft.
when $lying as an element, it is nol advisabie
to use vector rolls prior to & ecuting the de-
fetugive split.

LEE fad el 18

We gincerely hope that the foregoing has
aided vou, the fighter piloi, in a better under-
standing of aerial combat mancuvering. Re-
member the key to succegs is knowledge and
knowledge is gained only through ardent study.
It is true that practice makes perfect, hut
you can not practice what youdo not thoroughly
undarstaad.
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