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Although present tactical commitments 
ten'! -to · reiigate aerial tactics t~ .s~con~ary 
importance, it must be ever present in the 
fighte,r 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 bas!c con-
c~_.9f _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. I~ wi!l tak_e !lours 
of practice in the aircraft and careful ~tuqy_on 
your part to become proficient in fighter tac­
tws_. Toj:>~~9me~ e~e,£! i~. a ful~~.t~EJ_job. 

Given an opportunity to engage the enemy, 
it may well be that the difference between 
those who become aces and those who are 
shot down will lie not only in the ability to 
handle the aircraft, b~ a!_so !!1., il . ..S2..1!!.Plete 
visualization of the fighter tactics concept. -..~- . ,..., __________ .,. ..... ~ .. -.. .... __ ... ... _. _ _ __ , 
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BASIC TACTICS 

The fundamentals for fighter versus fighter 
tactics are very important to unders tand. 
Here the pilot picks up the building blocks on 
which must be based all the res t of his ma­
neuvering. If he is limited in application of 
these fundamentals, so will he be in the rei;; t 
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 thi s 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 
5. How to Obtain the Best Results from 

your Aflt:rhurner 

One c,m t~astly see that items 3 and 5 might 
not apply to every aircraH., hut the rest can 
be included for nearly eve r y present day 
fighte r. The approach may also appear to be 
defensive in nature. However, we feel this is 
necessary , as any offens ive action is directly 
dependent on the precise maneuver the de­
fender chooses to execute. If the defender's 
knowl edge is limited in scope, t he attacker's 
corre sponding maneuvers will reflect this 
limitation. 

Therefore. to fully underst::. ,1d what the 
attacker may have to do, we f.!.F~U~l!•tlyze _th~ 
defender 's possibi!Jties. 

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~ man_eu_ver­
ing __ potential . _and can .. poss~bly .Pr.~y~n.t~., .Qil.ot 
from achieving an advantageous popJtJon .. i~ tpe 
turn has to be prolong~d for too tqn,_g aJt.~~­
lf a break is attempted in a situation demand­
ing a hard turn, tl'ie turn would be extended 
for too long a time, and the airspeed loss 
would be great. Therefore , even though the 
defender frustr :1ted 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 rat to 
of the aircraft. Advers e yaw is the tendency 
of the aircraft to yaw or roll away from the 
intended turn. This influence is present in 
the subsonic range, but is especially noticeable 
at lower indic..ited speed ranges when a high 
relative G condition is present. Favorable yaw 
is the tendency of t he aircraft to yaw in the 
direction of the intended turn. We recommend 
that the pilot pay parti<'ular 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_ighe;.""';ach . nu!!l,b_ers. It is effective also ·in 
a low-0 nose-down .condition to gain accelera­
tion. Howev_eri . :y_eryJttt_le advanta,ge is __ ga in.1;:d 
when the . afterburr1ir _is u5.ed in Jq_y;-speed, 
h,~gt::9 k~onditions. With the aircraft in a high 
angle of attack, the r esultant drag is extremely 
high ; therefore, the afterburner, if used, is in 
it s 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. ) 



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 r apidly and will reduce your fu­
ture maneuvering potential. 

4. Play the turn to maintain yo1tr attacker 
at a high enough angle-off to force him out of 
your turn r adius. 

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

How to Perform a Break 

1. Esti11,ate 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 alrc :.i.dy opened fire , to 
mrurn his tracking more difficull and to pre­
vent you from .1->resenting a plan view as a 
target. 

How to Recognize and Correct for Adverse 
Yaw 

1. Notice the tendency in the F-100 for the 
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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fleeted up and the high wing aileron is deflected 
down. This condition impos es a greater amount 
of drag upon the high wing or in the direction 
opposite the turn. This will be more noticeable 
at airspeejs below 250 knots in a high-G con­
dition; however, it occurs at all subsonic 
speeds. 

2. Add rltdde r. as necessary, in the direc ­
tion of the turn to counteract this condition. 
Rudder pressures shoul d be increasP. d as the 
rate of t•1rn increases because oi a steady 
increase in adverse yaw. 

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 aircr<1ft 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 F-100, at speeds above 
Mach 1. Due to the formation of the shock 
wave upon the wings, with ailerons deflected 
for a tu rn, a favorable yaw is induced. 

2. Do not use extreme ruddf'r pressures. 
E:>,.cessive r udder may cause an uncontrollable 
rate of turn. It may uecome necessary to use 
slight opposite rudde r 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 rapid increase in angle 
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 yo~r 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 gain acceleration 
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 an op­
ponent. {See high- speed yo-yo.) 

5. Do not use afterburner if a surprise 
attack can be completed with normal engine 
power. The afterhurner 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 
breal{ is an attempt to force the attacker into 
an overshoot condition and destroy his tracking 
solution. Furthermore, it is the first step in 
an attempt to attain offensive capability. All 
you need to know is how to mak3 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 eno~gh lateral separa­
tion to prevent the attacker from sliding into 
the 6 o'clock position when the reve rsal 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 
atta ~ker 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 usi,1g 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 los ing it and redu cing ma­
neuvering pntential by turning in a level plane. 
The individual who knows the procedures re­
quired to trade airspeed for altitude (and vice 
versa), correct throttle t echnique, etc., will 
find himself gaining more turn and advantage, 
without the tremendous loss of airspeed and 
altitude usually associated with this 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 situation where 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 Side Attack 

1. MakP 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' r ange. 
This will cause the attacker to increase G 
loadtng 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 
r eve rsal as the attacker passes behind your 
tail. 

5. Continue the h.1rd 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 P erform 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 neces.c;ary to increase the 
attacker's dosure r ate. The higher the rate of 
closure, the faster the attacker will be forced 
outside your 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. 

5. Hold the nose up and slow your aircraft 
(without r educing power) as necessary to place 
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 down to 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 
b ehind 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. 

I 
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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 an 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 s eparation. 

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 fi r e. 

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

1 l. Maintain some closing speed and con­
tinue tracking the target. You should slow 
down to approximately a 50-knvt 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 minimulJl). 

SEPTEMBER ISSUE 1962 

, -
I • 

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 
nos e 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 must break 
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
te rmined 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 aiI'speed 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. Mis-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 prevt:nt a nose-low atti­
tude when att f.: mpting to slide down toward your 
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. 

1 0. 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 opponent in si!;!ht and at the 
same time maintain nose-tau separation. (If 
you :!ail 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 altitud-1 . 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 as you 
gain advantage. 

14. Continue maneuvering until you achieve 
a firing position.' (Refer to sections concern­
ing scissors and yo-yo maneuvers}. 
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How to Maneuver for Airspeed 
and Lateral Separation 

1. Play the attack in an attempt to force 
an overshoot. Your opponent will probably 
cow1ter with a yo-yo maneuver in order to 
maintain his offensive advantage. 

2. Wait until your opponent has his nose 
pointed well up. Any att;empts to maneuver 
before your opponent has definitely committed 
himself to a nose-high attitude will destroy 
the effect of this maneuver . You are attempting 
to talce 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° aw1.y 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 maxim11m 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 farced 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 maneuveri.ng 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 r eversal up into 
the at tack. This will force your opponent into 
a high angle, nose-low attack below and for­
ward of your line of flight. This ls caused by 
a rapid change in relative airspeeds - your 
opponent's airspeed increasing and your air­
speed decreasing. 

6. Maintain a nose-high attttude if your 
opponent attempts to pull up with you, 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 tur n 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 pos ition. 

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 afterburnerthroughoutthedescend­
ing part of the turn until a pullup is begun. U 
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 afterburner1 begin easing the 
nos e up, and maintain a slight nose-low atti­
tude as you appr oach the target from the front 
quarter. 

6. Ipitiate a rolling pullup as you pass the 
target and ;:nave throttle outboard to after­
burner range as your nose passe ~~ through the 
horizon. This will prevent your c1pponent 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 whim 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 l evel and zoom up (wings level) 
as your opponent reverses into you. When your 
opponent r everses, 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. 

o. Continue to pull up, wings level, and 
fo r ce 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, s ince -

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. • 
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J his is the SAcond in a series of articles 
on Air Comhat Maneuvering, These articles 
are designed to give the fighter pilot a basic 
concept of ACM. It n1ust be ever·-pre-se-nt in 
the pilot's mind that it is his job to make him­
self familiar with the contents of these ar­
ticles. 

OMBA1" 
TACTICS INVOLVING A LOW RATE OF' 
CLOSURE 

Positioning in situations involving low r ates 
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
f enders and attackers will not be able to use 
the maneuvers available in attacl{s with a high 
rate of closure, as they will not give the nec­
essary lateral separation or closing r ates. 

The problem in an attack, whether it is a 
high-angle or stern-quarter attack, is rate of 
r'losure. In a high-angle attack, if the attacker 
~- o-yo' s high o.ff the defe :1de r in an attempt to 
a chieve position, the df'fender can easily use 
t he maneuver for airspeed and lateral s epara­
t 10n to get out of danger . T herefore, the at­
t acker must use the inside procedures as de­
s cribed in the low speed yo-yo where altitude 
is sacrificed for airspeed in a cutoff below and 
inside the defender. The same holds true in the 
s tern-quarter attack except another factor 
ent ers in. The defender cannot s ee at 6 o'clock 
low. Therefore, the element of surprise may 
I •e coupled with the low speed yo-yo to gain a 
favorable position. 

In defending against this type of attack, the 
c<·nventional hard turn or break is performed. 
T i1e problem, if the attack comes from the 
s t•'! rn quarter, is that of achieving the neces­
::, ,t ry lateral separation for subsequent ma­
nt, uvering. lf the defender is abl e to achieve a 
r f' asonable overshoot, he may effect a scissors 
upon his opponent. (Assuming he may use 
power reduction and/ or speed brakes in an ef­
f c, , t to obtain the initial overshoot.) However, 
s uch a maneuver, in this instance, may cause 
an extremely slow- speed fi rrht. This will re­
s ult 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. 

I£ you should approach such a low-speed 
condition that your opponent fails to overshoot 
properly, use the; defensive spiral in an attempt 
to obtain the necessary lateral separation. lt 
is ea sily seen that this is not an ideal maneu­
ve r 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 
requ in~cl lead for a lethal firing burst. 

The vector roll may be used when little 
overshoot or lateral separation is achieved 
and the attadker is close at 6 o'clock (around 
1, 500' or less, 300 knot minimum airspeed). 
It i s designed to take care of the atta cke r's 
a~gress1ve ness in vis ualizing a kill he is about 
to cl:i im. 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, he is "hooked" 
once he starts down the opposite side - if he 
attempts to maintain a lethal position - because 
of the r r- sulting steep nose-low attitude rela­
tive to t he defender. The attacker is then 
forced fro m 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 dropp ed 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 air speed 
will bleed off rapidly with G applied.) Although 
more difficult to perform than the roll ove r 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
si<.le s allowing the attacker to slide to a more 
favorabl e 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 a low 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 m ay 
be induced to press the attack, thinking hi s 
opponent is attempting to gain separati on. 
This can easily result in a subst a11tial ovPr­
shoot. If so, the defende r should take full ad­
vantage by executing a v ertic a l r oll ing 
scissors. Caution should IJe exercised in em­
ploying this maneuver. The defende r s hould 
be sure he has substant ial ov~rshoot and is 
able to antic ipat e pow er and speed brake along 
with skillful stick and r udder control. Other­
wise the defende,,. may be worse off tha11 prior 
to executing the maneuve r . 

In a Lufbe r y a st alem~t e gene rally r esults. 
The reason this occurs is because the adv er­
s aries t ry to see who can tu rn the tightest 
without any understauding of the 3-dimensional 
sphere. If one of them would only exchange 
altitude fo r airspeed (low speed yo- yo) he 
would be eff ecting :.i cut o~f and maneuve r ing 
inside of the turn toward his opponent' s 6 
o' clock posit ion. Q u it e naturally, if both 
fighters do the s ame thi ng, a stalemate re­
sults. If thi s should occur, a breakout must 
be made for airs peed and lat e ral separation 
to leave the fight or to develop a new set of 
conditions favo rable to the defende r. (See 
" How to Maneuve r 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 atta ck 
so as to achieve as near a 6 o 'clock position 
a s possible when you arrive at 800' range by 
using the following technique. 

2. Lower t he nose and move throttl e into 
.tfte rhurner r ange . This will increase your 
r ate of closure, provide optimum engine per­
fo r mance, has t en your entry into the opponent 's 
turn r adiu s, and allow you to keep your op-
1;onent in sight during the attack. 

3. Continue a rolling descent and play your 
opponent ' s defensive action. If opponent con­
tinues stra ightaway, steepen des cent imme­
diately and s et up an underside attack or six 
o'clock low attack. 
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4. Cut off as much a s necessary to close 
u1)0n the target ; howeve r , 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 r educe the angle-off, ma­
neuve r as outlined below. 

5. Pres s the attack until you r ealize it will 
be impos sible to st ay ins ide your opponent's 
turn radius. 

6. Release back pressure and steepen de­
sc ent immediately and at sufficient range to 
p revent subsequent overshoot and loss of of­
fen s ive potenti al. This will enable you to s tay 
ins ide your opponent's turn and keep him in 
sight . Your opponent, being in a maximum 
perfor mance turn, is in a minimum r adius 
turn for his airspeed condition and will be 
unable to further tighten his turn. Since your 
air c raft is no lon gA r in t he s ame plane as that 
of your opponent, you will gain airspeed, cut 
off your opponent to the inside, and s lide b elow 
him with increased offensive potential (low 
speed yo-yo). 

7. Shut off your afterburner and increase 
back pr essure, as you slide below and ins ide 
your oppont nt, to initiate a zoom toward his 
6 o' clock position. This technique will diminish 
your horizontal turning component and allow 
you to describe an arc ins ide your opponent' s 
turn. 

8. Relight your afterburner (if necessary) 
as your nose comes through the horizon t o 
accelerate toward your opponent's 6 o ' clock 
pnsition. You may also have to r elight your 
afterburne r H you slide slightly to the outs ide 
to m ainta in 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 you are maneuver­
ing inside your opponent's turn at all t'imes, 
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 m.-ilntain altitude above your 
opponent if your ra .e of closure is high and 
insufficient range r •im ains t.:i maneuver inside 
and below your opponent' s turn r adius . (See 
High Speed Yo-yo). 

How to Make a Stern or Qua rtering- Stern 
Atta ck 

L Set up 1 rate of closure and man 1;;:L1ve1 
to f, o'cluck low. This i, the most vr i"::i. l i' 
positio1~ b2ilind a ll later model ai r cra.t. '. s 
rea r visibility is extremely poor in thi s area, 
and it is con.]idered one of the bes t attackt; 
with this type rd1 craft. 

2. Dive t o increase :.:i.irspeed and "'·.te cf 
closure . The el( •m-·nt of surprise is one of 
1 lie mo E,t i. mnorlant principles of warh r<', and 
,;ou 1-,hould atlempt to movP into the tar;~et' ~~ 
;; re:i of mini mu;., vicibi!if / before lig-ht ing 
.tl'terbur•1t:> r. 

3. Use aft.erbun1er to mainta in a rate oi 
dosurc. The ,is•' ef aHerburner may com-
1, romii;;e 10!.ir posit•. 11. However , if you are 
11 nable .o clOf-1<' upc• .. your 1 a rget, you should 
1i sregarct the el er•1cnt of surprise and use 

ufterbun1er 1n an atte mpt to obtain a pol:' itive 
intercept. 

4 . Continue closing with a sHght nosf'··low 
:1 ttitude u:1til you reach a position wh{: re you 
can exercise a pullup and -emaiYl in '1r i11,,;· 
ra11ge . 

5. Initiate a smooth pull up into fin n~ n'.) ­
F:ition and use afterburner a s necessary. A:1y 
;,'Jrupt control move ments will c:iuse you to 
lose any clos ing advantage you might have 
had. 

6. Zoom above your opronent if you ha e 
critically misjudged your rat1: of cwsure aud 
pusition yourself for another c1.ttack. 

How to Defend Against a Stern or Quarter.inf!;­
Stern Attack 

1. Estimate the altaclre r ' s range a nd rate 
of closure . 
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2. Make an immediate planned level turn 
into the attack. This will force your opponent 
to cut () ff and result in a subsequent high angle­
oi.,. Since the rate of closure is low, any delay 
will place the attacker in a more advantageous 
position. 

3. Increas_e rate of turn steadily until 
,naximum performance is attained. This will 
pr~v(•nt your atta cker from r educing his angle ­
uff a s range diminishes. 

4 . Bei;in a climb into the attack, if the 
attacker is hi gh, as he approaches 2,000' 
,ange . 

5. Begin a shallow dive into the attack, if 
the attacker is low or l evel, as he approaches 
2,000 ' range. 

6 lncrease the d ive or climb steadil y as 
. angc decreases. This will help further in ­
crease your opponent's angle -off. 

7. Atte mpt to maneuver into a scissor to 
' 'ain offensive advantag·e . II it is impo::,sihle to 
;,orce your attacker into a11 overshoot for a 
scissor maneuver, you should beg in a defen­
si.ve spiral, or use the vector roll. 

How to Maneuver into a Defensive Spiral 

1. Lower the nose to maintain maneuver­
ii,g airspe ed and continue a maximum per­
for mance descending spira l into the attack . 
This is to prevent your opponent from track­
,ng you and a t the same time maintain some 
degree of lateral separation. You should at­
tempt all other possible maneuvers before 
1. •iug forced into thi s situation. 

2. Avoid an excessive nose-low attitude. 
B'v r educing- your tu rn radius you will prevent 
y0 1r opponent from obtaining the required 
lead a1 u tracking time necessa ry for destruc­
ti Jn. You sl!ould retain a steep enough dive to 
maintain maneuvering airspeed. 

3. Retard throttle rapidly after you have 
fu 1·ced your opponent into a nose-low spiral 
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at or near your 6 o'clock p1...~ili.:,. rl1lswill 
tend to decrea1:1e .111d Hau,,,. ,Ju• your rate of 
d esc ent. lt will also Cr\:Jse a Blow l.>lee<lrng c f f 

of airspee and fo1 ,:e a1; nvershont upon your 
opponent. This i s ri n insidious m 111:uver, as i ' 
is extremely d iHkuH for ~· ,)ur c1pporent 1 o 
notice the throttle rt.!dt: ·t; on and ' it1bsequ,.11t 
loss of airspeed. 

4. Extend speed bnike and make a h:i '. ct 
rolling rever ;3al and pulhip a., your oppone .. 
slides through your line ' >f flight. This will 
further iucrease your opponent's rate of ovtJr­
shoot and destroy his offensive advantage. 

5. Continue hard nose -- high re\·e1s~1l. 
(Refer to section describing a scisso r). if., 
after initiating a nose-high rever s.1l, you do 
not have the !Wt:ess,try lateral separat; ' ll l 
perform a vector roll. 

He w lo Perform ;! Vedor Roll 

1. Perform ;1 1·an { tnrn or break t,; 
achieve lateral separ.1t to1, ff yvu de not n ·· 
cPive the sep nation nee !Ssa ry t0 perfor ,n :1 
scissors man• .. tver a 6.ii1 .t yuur c1 pponent, :i.nd 
he is in clC1se (about 1. , :. 00' ur lPss) toward 
Lhe six o'clock positi.on, u s 0 the f0llowing pro­
cedures. 

2. Rever~e J.nd l;arn,J L(•ll '.'Jith0ut r<..­
leasing any G forces. This r equiP :, ex lre m .. 
rudder control and very little aileron move ­
ment. (See section descri ing ad.ve rse yaw). 
This maneuver will give you a decelPratio11 
:tdvantage, because your li.ne of f:ight will 
describe an arc alinv e lhc hor. ·r. or, prior to 
,'0\11' opponent. This v.; 11 1·e•,ult i1 , a subsequ ,•::t 
ivershoot by your opponent. You slloul.l have 
:300 knots or more, cm i ::ihating the r <'ve r .; .. !1, 
tu succes sfu iy acc, 1 :~·1plish the ma 1181,nc r. 

3. Hold top rudder when comi ng d :iwn he 
opposite side nf the roll if yoc1r orpon en ' is 
well commilt.etl. Th is will prevent dish-out 
and tend to flatten oul your roll. 

4. Look for your oppo1 :r> nt high and from 
the direction of the roll. He will slide below 
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~: nd forward from that posi tion, providing you 
llold t0p rudder after your opponent has com­
w itt ,'d t1 imself to follow you. 

5 . Continue rnlling and increase nose-up 
attitude to force VC 'Jr opponent to s lide below 
.rnd in front Qf you. 

6. Continue maneuveri ng as necessary to 
complete the destruction. If your opponent 
s lides well below and forward, complete an­
rthc·r roll rn the same direction or opposite 
direction and drop into a 6 o'clock position, 
kee~ling your opponent in sight at all times. 
If your opponent does not slide forward, use a 
sciss,1r maneuver to achieve the offensive. 

7. Try to keep your opponent in sight at 
all times, as he can pull high and oul of the 
roll and wait for you to complete it before 
coming in :, l', ain. If he should pull high, ma­
neuver as outlined below. 

8. Cii <>ck the attitude of your opponent's 
aircraft. relative to the horizon. 

9. Hel" •; your G's and spiral or dive for 
airspPerl 1f your oppo11ent has an extremely 
nmw- bigh attitude. You should use afterburner 
to 0 11tarn maximum separation. 

10. Continue your roll if your opponent has 
a levE:1 or sJighUy nose-high attitude. Since 
your opponent's line of flight is now a straight 
lin e and your aircraft is describing an arc, 
you will tend to slide to the rear and below 
your opponent. 

11 . Ma neuver and us e power as necessary 
lO arhieve ·1 fi ring position. 

How to Perfor m the Y0dor Roll Underneath 

1. Pei form a level ha rd turn or break to 
a<'l1ieve late r al separation. 

2. Continue the roll und erneath without 
rE..> leasing G forces. This is to prevent subse­
qur.'nt increase in airspeed and make il ex­
tr e mely 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 hold ing 
the rudder you will prevent a s teep nose-low 
spiral and a subsequent easy tracking solution. 
Your opponent will probably attempt to folltlW 

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 s ituation arise s, maneuver 
as outlined below. 

4. Continue rollin~ in an attempt to in­
crease the attacker's over shoot and at the 
same time s lide hehi nd his line of flight. Since 
the attacker, in a relatively coordinated con­
dition has been concentrati11g on the gunsight, 
an overshont u1Hlerneath will be effected be­
fo r P, he can cou11t.e r with the same stick a nd 
rudder technique . 

5. Continue n aneuvering a s necessary to 
achieve a firing· µositio n. 

G. Do nut use this maneuver as a crutch 
when in doubt as to what to do. Visibility is 
extre mely limited. The attad,er may delay 
while you are well committed, then follow 
through to set up a trackinv, situation in your 
blind spot, or he ma y follow immedhtely, 
using the same technique as you have em­
ployed . This is unusual, however, since he 
does n,.t ::..uspect what is happenin~ until the 
overshoot has been accon1plished. 

How to Perform the Vt> rtica l Sdssors 

1. Make a ha rd dcscendini; turn nr brealr. 
This is to help pr event an oppon 'nt from track­
ing you a nd at the same time prcv1:mt too great 
an a irspeed redur. tion with subsequent loss of 
maneuverability. You will generally run acr oss 
the condition at hi gher a ltitud e s at relatively 
low indicated airspeeds, but a t fa irly high 
mach numbers. 
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2. Roll and reverse in the opposite direc­
tion after achievi ng the necessar y lateral 
separation. This will be the only true reversal. 
The re st of the maneuver is a vector roll. 

3. Reduce power and open the speed brake 
to slow rate of de scent. 

4. Continue rolling toward opponent's flight 
path with hard back pressure and rudder con­
t r I. This will r e sult in a wider descending 
roU-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
sa ry 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 ther e is very littl e 
rate of closure in a Lufbery, it becomes neces­
sary to s lide l ,Jw (low speed yo-yo) to the in­
side in order to cut off and maneuver inside 
your opponent's turn radius. 

2. Use afte r burner in the descent until a 
pullup is begun. By staying in afterburner 
range dur ing Uw pullup, you will describe a 
wider arc and ruin the effectiveness of this 
maneuve r . 

~- Do not burble the aircraft. You may 
have to ease off on th e G- load slightly; how­
ever, th~s will res ult in an increase in air ­
spc ed and subsequent zoom capability. 

4. Shallow out your turn and begin a pull ­
up toward your opponent's 6 o'clock position. 
This shou ld be accomplished a s you approach 
a vosition low and ~tpproxi mately 30 ° behind 
your opponent. 

5. Employ afterburner as your nose comes 
through the hori zon tu acceler.ite toward your 
opponent' s 6 o'clock posit ion. 

6. Repeat this maneuver to the inside until 
a fi r ing position is attained. 
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TACTIC I\L FOHMATJON 

Tactical formation of fighte rs .:1.nd fighter 
bombers must possess !·he charact eristi cs of 
maneU\' t' r ability, 11wt· 1al s• -,,1)orl, and casP. of 
contrnl " nd Htill mai <1ta i P ,l higl offen :.o i ve 
potenW1l wit!~ th <' ,l bility t o t•ecom {; defe1. siv1~ 
if the situatio·1 demands. 

The pur u;t form of clefen r.ive for ·nation 
occurs when all units of the flight fly as closr 
to line abr,c,~t '.l.S possi1:Jl ,' . Th is ty i;e f or ma -
tion is best fo r providiug cover for the flight, 
but maneuverability of the flight is highly re­
duced. This formation could be used when 
returning from a t,i rget , when on the defen­
sive, or to control a large group of fighter 
bombers to a target. 

In-trail f L, rnJ..Lti o1~ ii; the best for pure 
maneuverability, but flight <'Ove1 age is at a 
complete mini ,num. A compromise, utilizing 
the most desired features _of bqtti°,. is kno"7~ 
as "~!ui~l ___ ,£.!_e, 121~~-! " and is flown becaus<= (?_f_ 
its -~~a.1..~euverabil 1ty and fl exibilit>:. at~l~ _alti ­
tudes. 

Fluid eleme nt ill th f' F-- 1 00 is flown with 
tile wingman approxim.ir d y 1000/1500 feet out 
and approximately 20° to 35 " b;:; ck. This posi­
tion allows the wingman to fall into the fight­
ing position immediately when called upnn to 
io so. The fighting position i s aa approximate 
60° cone back of the lead t... r r1nd out about 600/ 
1000'. From this position, the wingman can 
also provide coverage for the entire flight. 
The ele!!len_t is flown about ~,.QQQ:_f:_ut, ap ­
proximalcil v 2,f)0_0' .!ll?.<?.Y..E: and 10 ° to 3S0 

9.~ck. 
nus gi.v,: s the t'hmwnt 1 posit ion that affurd s 
it an advautage on any air craft trying to allack 
the lead eh· ment. 

How to Fly tlte Fluid Fl 0 m1-• nt Formatinn 

How to Fly the Po[0 iti.e>r1 of the Willgt11:L 11 in 

Pr1 t rol 

1. Hold position by flying off the leader's 
wing approximately 20° to 35 ° bacJ< and J 000/ 
1500' out, on the side oppusite the el ement. 
If you fly in closer, too much time is spent 
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i n fl yu1g and not enough looking around. F lying 
ton far out allows the wing-man to become 
se~,a1 atec! frum the leader during hard maneu­
ve r s. (,'!, ,)ecially high c1 ltitude} and mutual 
supp, irt bBcom es extremrly diffi cult. 

2. PL:r I he O'1tsirl e as well as the inside 
of the turn for mutual cove1 ·age . If the wing­
rn ;:i n .i t Lc :npi.s to st..1 y on the inside of the turn, 
at high altitudes, by var ying power he will 
only fa 11 hack. 

3. Fly a partial extended low position on 
the inside of the turn and an extended high 
position on the outsidP. of the turn. 

4. Lower your nose and cross to the inside 
if you arc on the outside of the turn. If you 
are on the inside of the turn and sliding for­
ward, cross to til e outside, then slide high and 
fly in the plane of the l eader. This t echnique 
provides mutual coverage at almost all times 
during the turn and is actually easier, once it 
is mastered . 

5. Do r ot crO':iS in front of your leader. 
AlWclYb ni:1i ~1ta·ij;. f1u::ietail separati on. 

How to Fly Position of Element in Fluid Four 
Patrol 

l. Positic1n the el ement leader approxi­
mately 5, 000' out, approximately 2,000 ' above 
anu 10° t o 35° back of the lead element. 

2 Maintain a relative position with your 
l eack r in turns . If ynu are on the outside of 
the turn, · l ower your nose and cross to the 
other side of the leader when you find your ­
self out-turned and pulling back. When you 
are heing tu rned i Pto and find yourself cr eep­
ing forwa 1 d, sl i ck high and/ or cross to the 
outside of th f' .urn to maintain position. In 
other words, play the ver tical as well as the 
horizontal pb ne in order to main ta in sup­
porti ng position. 

3. Lower your nose to gain air speed and 
positiGn 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 may also retard 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 
th e lead element at all times. In theory you 
ar~) matching your lead element's airspeed and 
rate of turn. 

7. Cover th,, 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 er.ough time to destroy 
the enemy aircraft. 

How to Fly as a Wingman m 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 
ahout 600/1000' 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 TA CTI CS 

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
cept1 in ACM it is extremely difficult for the 
fluid .. elem~nt • to· ac-hieve a fa vo_rable _"ta-ctical 
position and at the same time provide supQ._ort­
ing cover for the lead element. W_hy, __ t~en, do 
we utilize this as our basic maneuvering for­
Il]_ation? In ~he past, ai-ictto··; ··greaT" e·xtent'_at 
the present, too few fighter pilots have a w._ork­
ing___concept of Air Combat Maneµver~ng. In­
stead they substitute numb~rs for _s!c_ill. If the 
day __ ts reached where every fighter pilot can 
be trai.ned to be a qualified tactician, th!s 
strength-in-numbers routine mig~t . ~ot be 
~cessary. 

In flight tactics, other than employn:ent of 
cross cover an mutual support, only __ ~ few 
n~..y t>asic maneuvers ml;lst be ma~_tE:!~d. 

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 iri the vertical plane. The ma­
neuver is employed when an attacking eleme nt 
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 in an attempt 
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 ii he will ~orrect 
this e rror by counte ring with simil;ir action. 
(How to Maneuver a11 an Elen1ent after a Turn 
Overshoot with a Slow Rate of Closure.) 

When operating as a flight of four cm the 
defensive the basic consideration in any sup­
portinr~ acti • 1n af;ainst an attack ts the. i' lea of 
keeping both elements' line of flight p.:i.rallel. 
This allows the defenders in :i fluid sepa1 atwn, 
wi1ether uear vertical er horizuntal, to set up 
effective supporting action in an effort to 
achieve an offen::;ive advantage. By contrast, 
when making an attack with a flight of four , a 
separation of the defending elements will be 
uecessary in an e fort to p reve.1t lhem from 
setting up effective mutual support. An attack 
i n train will provide this separation. It frus­
trates the defenders ' initial etforts to set up 
nrntual support and it al.lows each attacking 
l· 1ement to pobition itself behind ea ch of the 
defending el ements . Therefore, ea ch defending 
elenwnt i5 on its own . As a result, a perma­
nent separation h, ,, chievc' l and mutual support 
is impossible. 

How to Operate as an Elemer..t Team 

1. Mane11ver on offenAe or cif'fensc as de­
scr ibed in the prec('dinf{ sections, fly ing as a 
single unit. 11ntil an advantage is gained by one 
side or the other. 

2. Mainta in element integrity while on the 
offense if the enemy s plits and there is danger 
from other enemy flights. 

3. Perfo~· m a defensive split ifunsu ccer::s­
ful in eluding an opronenl' 11y a ll other maneu­
vers. Since this maneuv1"r 1· e quires split 
second timi ng and judgment, :i permar. ent 
separation may be achieved to the defendt'r 's 
disadvanta ge . 

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 are attempting to forc e 
the attackers to con centrate 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 
excessively, as the attackers are trying to 
force him down and out of the fight. 

2. Attempt to sandwi ch 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 potentia l. 

3. Play your wingman's evasive maneuver­
ing LO 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 mutua l 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 
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alert and execute the reversal the instant the 
attackers select the leader. This will force 
the attackers into a sand wich. 

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

4. Play the leader's evasive action to 
ach ieve a firing position. Once again the leader 
sho11ld 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 

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

2. Determine lhe atta cker 's relative air­
speed. If the attacker a llempts to stay with the 
wing·man too lung he will lose airspeed very 
rap idly. The leader should pull the nose up 
rapidly to gain maxinium altitude if the at­
tacker sta ys with the wingma n too long prior 
to the switch. Since the attacker's airspeed is 
less than the leader's, he will be unable to 
execute a succe ssful attack . Tho 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
ne,1vering 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 cover ing individual 
maneuver s .) 

3. Disregard your teammate's actions until 
you are able to successfully evade your op­
ponent. Ey doing this, you will not compromise 
your def€nsive position. • 

4. Attempt to rejoin and support one an­
other ai:: soon as possible. You may be forced 
to destroy your opponent before effecting a 
rejoin. 
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PART . 3 
This is the last in the series (If ~,-t; le.s 

on A~r Combat ManeuverL1g, We siti,'.':re'y • 
h.,, pe tbat t his series has ,1;iven the t1g11te r . 
pUot a basic concept of how to perform ACM. 
However, since it is st i 11 each Tactical 
Fighter Pilot's job to " Fly and F ight", it i s 
with him that the __ individual re1?r,un::,i1:1i_l~ty l_~e-~_ 
t o STUDY m,id PR17-CTICE ! l 

0 ]\f BAT How to Maneuver Against a Defonsive Split 

1. Attempt t o force the low man down and 
c,ut of the fight. You are trying to force the 
w, ,,, c ·:it. man out of the fight to give yr•1.: " twc 
hi "n\ advantage. Normally ~he wl.nt, .. : .1 will 
b t.,1e lea st taxperien ced. 

2. Do not pr_olong you r . , la:~k on the low 
man. This may kill off too :nth.Ii air speed and 
1·esult in a loss of offensi.vt1 advanl.ag ,·. (Se e 
section covering defensh" .::plit when the al ­
tacker switches from 10w to high.) 
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3. Switch the attack to the high man. This 
maneuver should be performed before the high 
man reaches your line-abre?.st position . 

4. Perform a fluid separation and allow 
. your wing. 1an to force the low man down and 
out of the fight. This ma.neuver .should be fJ(!r­
formcd only if the wing-man is fairly experi­
,,rnccd. He should not attempt to de:.-.;tn.iy the 
low man, but force him down a nd uut c1f the 
fight as quickly as possible, wh ile maintaining 
vi sual positioning on the leader. If your wing­
ma 11 is relatively inexperienced, you should 
maintain close element integrity. 

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

fi. Complete the attack with a two-against­
onc advantage. The win~man should continue 
to closely observe the low ma11 to prevent any 
counter-attack. 

How to Perform the Vertical Splll 

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

2. Begin a scis::;or and allow your wing­
man to perform an extremely nose-high pullup 
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 b0 accomplished on the initial 
reversal to retain enough airspeed to gain a 
decisive altitude advantage. If this maneuver 
is attempted later, it is duubtful if any :;epara­
tion (!an be attained, as both elements will be 
performing nose-high reversals. 

3. P.Jll 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 ma intain a 
high angle-off and force the attacker s into a 
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sandwich. Generally the attack will continue 
on the leader, because the attackers are al­
r eady committed in a hard turn a nd are unable 
to execute .::..n extremely nose-high pullup. 

4. Play your leader's m,·neuvering in an 
attempt to support ur sandwich the attack 
when tli1:· attack. 1~emains with the leader. • 

How to Maneuver as an Element aftE:-r a Turu 
• Over shoot 

1. Recognize an obvious overshoot de­
veloping. 

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

3. Force the defending dement forward 
and below your line of flight. The enemy d e­
ment will be unable tu counter because of his 
airspeed disadva ntage. 

4. Roll or slide down t , , the defender's 
six o'clock position. 

How to Attack a Flight of F'our with an Ele­
ment 

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

2. Switch your attack to the lead elem t:•nt 
afte r th~ hi!.{h clement is well committt·d ln a 
dcf1 •, 1 :,l.ve mane uver. If the high element ,,;!· , ,ild 
rev, .. se, pull high and position ym1•• sr, 1f he ­
hilid t tw t railing element whllo yv1 -~till h::i ve 
an airspeed adv..i.ntage. 

3. Drive in again and aU;i '- \s tho traili ng­
dement. If the defenders :.ll<•mpt (or ar~able) 
to provlc:e mutual sur.pod, t;;lidc high once 
again behind thl' traili11g Plument. 

4. Continue this prOCl"lure until the de­
fender s are unable to provldt' mutual support. 
Then drive in and attain a firing position be­
hind the trailing element. Your wingman should 
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keep you in fur m ed cm the whe re,:bouts nf U-H 

free element to p.r event any possibtc cr>•.111ter­

attack. 

How to Attack. a F', igll t , ,f Icour wi rL } v u 

1. !.'kgi n your J.ltaclt r;n tLc 11i •·ll ,•l.P 11 ,cnt. 

AtLick the high dement fr<Jlll til C. J,;,,u 8 Lni r•11t 

sia e. 

Z. ru-iorm he acta-::k in st:tbi;c:rc·'l tr,;.in 
(ehi111e11t behind d'"mcnt). This makes it diffi­
cult for the defense to observe the flu1Ll ele­
nwn~. Therefore, they are m ore a~it t o mis-
1nanPuvor and set up th,, tluL, elnnent for ::i. 

su..:cessful attack. 

3. Switch yc,. r ,1U:1.c·.k 1,) hr lPad wen,,_•n t 
af' cr the hig·h P.l.c1:1P. nt ts wel' c·o.ni ·• itt ed lll a 
cl c:•msivc mane .1vt' t'. ,\t tt, ,,,.1 ni0 ins tant, 
,iw·tch :·• . .1ur fhd(: 0:,»11L,1t b, ·" '. ,, dclu,c.fr•rs' 
L , •.' •;1"rnent. T ills double , 1 \.e ll u.nmlcrs 
\ lte dclendc•1 s ' pu~;s:b1Iity t'' .,t;. tin~·; up an 
,.,. ,,·Uv,: sand·.': il'll •1. 1i P h~· . ~ l 1· me.1t. Al :;o, 
it will position lju,;i atLt cY. , , J,~ ments at Lhe 
dd(>.ntkrs' 6 o'C'l o,.k po., ; ,l'" 

4. Press tl.. i d.t _.,cl< at. sep-1 ;: . le el e ments. 
This allows each eJ.vment to tal,c· acivan: ~; f!;e of 
its superior positi on . :'\lso. it prt~ ,1:: r.t ' tile 
defenders from (~ lf Pct 1:1g a r ejoin and ntbi.ie­
qu(mt mutual support. 

5. Maneuver behind the trailin~ element 
if you have tile whole flight breakiug in the 
same direction. 

How to Defend F m 1t wh en Attacked by T wu 

1. Check to b t: su re there is only one de­
m cnt performin14 the .1tt.ar.k. 

2. Turn 1.he hi t~h element away from tlH 
le<1d if possible. Here assum e the attacJr1i r s 
ha ve committed themr;clves to the high ele­
m ent. 

3. Turn the lead element in on the at­
tackers. You thPn have them sandwiched and 
on the defensive if they press their attack on 
the high element. 
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4 Call l t11; fluid element tu reverse rn1to 
l he ;i tta,:kers i f the attack swit ches to the 
lca.J eLment. Here we s!lll have them in a. 
s1ndwich but i n rt:vc•r:;:0 orcl <> r. 

5. ,)r,':::, the.attack~, 1c!.1.u:·cethedefendcrs 
t( ' )rP,l.k , f1 .lie fo. 1d elem c~ th, 

ilow to nef,!nd Four when i\.U, ,...:ked 1.,i Fon ,· 

L T t• rn the hig~i ew ... ,"nl a Wl'J ! rom • ~k 

Jt->;: l ~1 ! JDS61bh0
• Here ,1s:c.n:1ie L!-tc att .1.::1'. ,:..:3 

have .:'uimnitu·d themselves to the high d {!­
rncnt. A:~ lead ele m e:nt , check the position of 
th•: ·1lt ,t1 kinp; q •td elen,vu. 

•; 'f Uie aU,1..::ki'.1g !'lJ .0: e l1:1t1em stay !c witli. 
Ii., lt: ,li eb:rn • · 1t, i,.a11r'.l '.''n.'.;, t he f11gt it oi , ,u· 

.t,. t.ht: 1\-~ a l e Ji; -'-~ue-•1 ~tf; ) vu "•". uld .dl e lL tt, UL . 

3. ii tlw ~i,;.H: •,~·.: ! ·..1. . : ,•1cm1:n s,,. Lllles 

the ,lttack 1 1 1e d.e i.t? 1 n1, . 1, eJ. •~ n . ..c •, .1nd 

the att: t: , : 11 :: f1 .,.id d Ulflt, '" ,, • c: l ' : , • he JI ',":~! .. 

to t he ue f ,c'.i 1; Jluid eie11. ~. m: nC:l,V..: , as 
S(·' !JJ.r,, iL\ t 1 lc:·lt· ·1ts. 

4. f>isr cgar d yoL, .,-·,·:nc 
tiuns until J\.- 1. ar ;! a U, to :'n. -cessful1'/ l"'~'.k 

your op,1ri1,"n1. hv du111~· tl· . .. ,, ' 7'>•' ,,., E nc,t 
tci::i111pr o,;: ' .. :; .~ yo 1r de1c,1 sive [J• i >',., c101t. 

5. Atte mpt tu reJoit i and supp,•r1· one ..a.u­
othcr a,, ,;Jun • .., po.ssi cle , You ff d.Y t,e [0 1 (· eel 
to destruy ;r. ,tr opponent before effecti i ; a 

reJoin. 

n no not opcr1 tc as a single aircra ' ln 
a I w1lHt ar-2a if you br(:orn' sep:1 r_1.t: ·0 1 :1 

yo_ ,1; ,,,1enl ,)r 1light. A su ·v r i r- r 1 ~.a_~:. is 
, "',ty ac<'o1.1piislwd against :1 s111 i.!1c> a; rcr::tft. 
T.,J,,,'l l'ying· 1s :rn clement, H •s :h".. advisable 
1 .. 1 lLa••· vector rolls prior l·,, ,,, 1:-' CUting the de-· 
11•ndve !)I,;,it, 

We sin~::rely ho1.w th:it lhe fnrq ;oilig has 
:!ided you, t!1e fighter pil· ,i., rn a bette r under­
standin?," of acrial cm1,b:1t maw1uverii f": . Re­
member t ile k ,~y to su ,,.c 0 ss is k.nowh:dge and 
knowlerl6e is ga ~ned only through ardcnl study. 
It is true tlwt practicu make::; perfect, h,1t 
you can not pr? ctice wlla t you do not thoroul~hly 
und,Jr s~a ,1d . 
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