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The U.S. Air Force’s poor air combat results in Vietnam prompted more
realistic training programs to improve our fighter pilots ’ air combat
effectiveness. The establishment of dissimilar air combat training ~~~
conducted by a professional •aggresaor~ force has given Tac tical Air
Command fighter pilots the host ile environment and realist ic adversary
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examined the need for F—SE Aggressor Squadrons to perform this
dissimilar air combat role now that the F—15 and F—16 fighter a~rcrattare in production. ~~e evaluation of Aggressor Squadron operat ions
encompassed both training and cost analyses. The training
effectiveness was examined by analyzing Air Force and Navy air combat
results in Southeast Asia with and without an Aggressor DACT program
and projecting the outcome to a future conflict. The operating costs
of the F—n , F—5E , F—l5 , and F—l6 were investigated to determine the
most economical vehicle to provide Aggressor training. - 

1

The general conclusion of this thesis is that th~e F—5E Aggressor
Squadrons should cont inue as the focal point of enemy tact ics , weapon
systems and philosophy. Recommendations to improve air combat
training and overall tactical force readiness are presented , for
consideration.
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CHAPTER I

INTRODUCTION

The emergence of airpower can certainly be considered one of

the most important technological advances of the twentieth century .

Differing views on the most effec tive use of airpower have been

expounded by leaders who envisioned airpower to be influential in

future conflicts. As early as 1921 General Guilio Douhet , an early

protagonist of airpower , stated that “Wars will begin in the air. .

because everyone will be trying to get the advantage of surprise.”~ L
General Billy Mitchell even made the prediction in 1935 that United

States forces in HawaIi would be attacked by Japanese aircraf t some

unsuspected Sunday morning. His efforts to develop the role of the

aircraf t as a capable weapons system with massive firepower were no t

seriously received by Army , Navy , or congressional leaders who could

see no enemy air threat toward the United States. This disbelief set

the stage for our dramatic entrance into World War II.

“We entered World War II underestimating the importance of air

superiority and the difficulty of winnng it. We were unprepared both

qualitatively and quantitatively .”2 We at least emerged from that

conflict with the knowledge that air superiority is essential to the

conduct of surface operations.

Achieving or maintaining air superiority in future conflicts

depends basically upon our ability to counter two things: enemy



surface—to—air weapons and enemy air—to—aIr combat fighters. The

scopious nature of air superiority is confined in this study to the

air—to—air arera. “The outcome of the air—to—air battle for air

superiority , and all which that battle determines , depends on four

factors : airframe performance , armament effectiveness , pilot

proficiency , and numerically adequate fighter forces.”3 This study

examines the pilot proficiency or hum an factor of the superiority

equation .

The most important elements that constitute the human factor

are professional experience and training. Professional experience is j
difficult to quantify , but investigation has shown this element to be

consequential. The most successful fighter pilot in the history of

air fighting , Erich Hartmann , a World War Il German pilot , shot down

352 Allied aircraft.
14 Thir ty men — the top ten aces of England ,

Germany , and the United States — accounted for 3,176 air-to-air kills

in World War II.~ In the Korean War , the distribution of 3.2

percent MIG kills by only 11.8 percent of the pilots was attributed

primarily to experience. On the other hand , very few pilots enter

a conflict with previous combat experience. One study on the combat

performance of pilots points out that “fewer than 15% of all pilots

had a better than even chance of surviving their first combat .”
7

Training , then , becomes an important element of air superiority .

OBJECTIVE OF THE STUDY

The objective of this study is to investigate the air—to—air

training received by our tactical fighter pilots to determine if there

will be a projected requirement for U.S. Air Force Tactical 
Fighter2



Train ing  Aggressor Squadrons in light of the sophisticated weapon

systems currently in production .

ASSUMPTI ONS AND TENTATI VE HYPOTHESES

For the purpose of this study, the assumptions are :

(I) The United States Air Force will maintain its fcr2es in

the Pacific and European theaters.

( 2 )  The planned number of new U.S. Air Force fighters w i l  be

integrated into the Air Force as scheduled..

( 3 )  Control of the air w i l  continue to be a nilitarv

objective to insure successf~I surface operations .

(14) In any future war involving U.S. forces, rules engage-

ment will be imposed on the conduct of air warfare.

Tentative hypotheses are :

( 1) Aggressor squadron personnel/equipment provide the most

realistic , cost effective method of dissimilar t ra in ing today.

(2) There will be a continuing need for Aggressor Squadron

training in the future.

L IMITAT IONS

The development of this study is bounded by certain limita-

tions. The author intends for the study to be unclassified , thus

restricting an in depth account of friendly and enemy tactical forma-

tions that remain classified . This information , though supportive in

nature , is not crucial to the analysis of the subject. Dissimilar air

combat training (DACT) is presently being conducted in the Pacif ic

3 
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theater , the United States , and the European theater .  However , the

emphasis of this study will concentrate on the European theater . The

author considered the proclivity of all sources researched to produce

an ob~ ect iv e s tudy.

IMPORTANCE OF THE STUD Y

These unique Aggressor training squadrons that appeared on tne

Air  Force f ligh t  t r a in i n g  scene af ter  the Vietnam confl ic t  were born

out of a need to re—evaluate U .S.  Air ?‘orce t ra in ing in combating

enemy a i rc ra f t . The squadrons are made up of ins t ruc tor  pilots who

teach Soviet air combat tactics in both classroom instruction and

actual air combat scenarios. Ground Control Intercept (Ccl) person-

nel are aLso an important part of this operation in producing the

desi red Soviet intercept tactics. This dissimilar  air  combat program

was establ ished at a t ime when U.S.  Air Force F— i. p i lots  were train ing

in a i r—to—ai r  combat against each other in s imilar  a i r c r a f t  with less

than optimum results. Now that the F—IS and F-lE are in. production ,

is there still a need for Aggressor squadrons to perform this dis-

similar air combat role? This study attempts to provide that  answer.

METHODOLOGY

Chapter II puts into historical perspective the development of

tactics and strategy of aer ial combat , identifying problems that

continue to exist today . The investigation includes peacetime pre-

paration for war as well as wartime operations.

Chapters III and IV provide the origin , development , and cur-

rent operations of t~’e U.S. Air Force Aggressor Squadrons. The

14
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r
contributions of the U.S. Navy to the U .S .  Air Force DACT program and

the drIvIng factors in the choice of a i rcraf t  for the role are

included.

The evaluat ion of’ the Aggressor squadron operations in Chapter

V and VI encompasses both training and cost analyses . To prove the

e f fec t iveness of Aggressor DACT , the author compares the air  combat

results of the Air Force and Navy in Southeast Asia during two dis-

t i n c t  periods of air  wa r fare . The f irst  period , w ithou t  an Aggressor

DACT program , is compared to the second period , fo ught af ter  the m i -

ti at io n of a Navy Aggressor DACT program. The future need of

Agg ressor training is analyzed by determining the effect of Aggressor

training on a possible future conflict. This Is accomplished by pro-

jecting the results of the previous exercise to a hypothetical future

conflict. The effect of Aggresor DACT on peacetime air combat pilot

skill is investigated by measuring pilot proficiency at the beginning

and completion of an established Aggressor DACT program. These profi-

ciency levels are analyzed using DACT questionaires.

The cost consideration s investigated in Chapter VI are aimed at

finding the most economical vehicle to provide Aggressor training.

The operating costs of the F—11, F—iS , and F—l6 are compared to the F— S

to make this determination .

The f inal  chapter includes any observations , conclusions , and

recommendations concerning Agg ressor training that result from this

study .
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CHAPTER II

EVOLUTION OF AIR—TO—AIR CO!~~AT

General Hap Arnold , commanding General of the U.S. Army Air

Forces in Wo rld War II , once stated that the successful employment of

aircraft revolves about four fundamentals: the strategic and tactical

employment of the air elements involved , the excellence of the air-

craft and its auxiliary equipment , the training of the individual and

the training of the unit . 1 Though these fun damentals have been

tested and proven true , we have not always applied these properly in

our conduct of war operations.

During the 1920’s and 30’s, the belief was widely held that

bomber attacks alone on enemy industry and population centers would

force surrender early and reduce the historically large commitment of

ground forces. The emphasis on bomber development and employment and

the lack of emphasis on fighter aviation became evident in World War

II with bomber raids into Germany from bases in England . The P—38s

and P—147s of VIII Fighter Command could only escort the bombers to the

European coast and fuel reserves were insufficient  to allow offensive

fighter sweeps to eliminate enemy fighters .

“The myth of bomber invulnerability was exploded over
Schweinfurt , Regensburg, Kid , and other targets in Germany
before the end of t hat first year of combat , with losses on
some missions running as high as 50 percent.”2

Losses were so great that no further unescorted bomber penetrations

were attempted until the Luftwaffe fighter threat had been reduced.



H

This realization of’ the importance of’ “pursuit” aviation to counter

the enemy air threat brought revolutionary changes to aerial S

operations. Fighter combat radius was improved through the use of

belly tanks , and our fighters were then able to conduct offensive

fighter sweeps into Germany. Eventually the allies gained control of

the air over Germany by the spring of 191414, but at a dear price in

both equipment and personnel.

“In the European and Mediterranean Theaters alone ,
U.S. air forces lost 11 ,326 fighters and bombers prior to
June 191414. Nearly 17,000 of our aircrew people were
killed in action , and more than 2l,00C were missing or
prisoners of war.”3

The United States was not the only nation that learned in World War 11

the value of air superiority and the exorbitant cost of’ not having it.

Both Germany and Russia misjudged the importance of air

superiority . Germany built her World War 11 air force on the theory

that her air force should be designed to work closely with the German

Army for Continental conquest. Therefore , Germany did not nave an air

force designed to carry offensive air warfare across the English

Channel and the North Sea. “German leaders rightly guessed that no

invasion would be possible until air supremacy was established; it was

never won and the invasion could not be launched.”
14 The Germans

fared much better on the Eastern front, where the Russians were to

learn the value of air supriorlty. At the time Hitler launched his

attack on the Soviet Union, his air force was approximately half the

size of the Soviet fighter force. However, most of’ the Soviet

fighters were designed for t he groun d attack role , so the superior

Luftwaffe aircraft and pilots scored a phenomenal number of kills

against inferior Soviet aircraft. This expensive lesson in air

Fl
8
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superiority was not lost on Sovi et airmen , because five years after

V—E Day the Soviets were putting into the field jet fighters that were

technically the equal of any air superiority fighter in the wor .d.

Before the close of 1950 U .S. pilots were to find out in Korea ’s famed

MIG Alley just how good their fighters were .

The U.S.  Air Force won air super ior i ty  quickly  in Korea , but

our entry into the Korean War revealed many training and equipment

problems . When the Korean War began , deficiencies which adversely

a ffected our at i l i t y  to wage war in our new jet fighters were short- ç~jages of helmets and oxygen masks for pilots , and auxi l iary  ground

power and fuel servicing units for the aircraft . ~inited congres-

sIonal funding forced the U.S. Air Force to cut the training programs ,

and rocket training was all but halted due to the economy program

levied on the services. It appeared that even our aircraft didn ’ t

measure up to the task . The first al l—jet  encounter in the Korean War

proved our F—8 0 was no match for the new MIG— 15. The new F—8 6

Sabrejet was rushed to Korea to provide our pilots a more capable air

combat aircraft . It was slower than the MI G—i S a ircraft , but it was

more rugged , highly maneuverable , and had comparable armament with a

sl ightly superior gunsight. The MIG—15s enjoyed al t i tude and accel-

eration advantages , but Korean and Chinese pilots failed to exploit

these advantages properly.

The MIG—l5s vastly outnumbered the US. Air Force F-.86s, and

enemy sect ions were usually vectored by Ground Control Intercept (Gd )

to attack positions above the F—86s. Often the MIG—15s would execute

a single diving pass , but if’ they chose to turn in the engagement , the

F—86 pilot quickly gained the advantage. F—86 pilots would “sucker”

9
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the MIG into thinking the MIG was outturning the F—86 , then the F—86

at the critical moment would reverse the turn and pop the speed

brakes, forc ing the MIG, which could not turn as readily, to overshoot

to the side. The F—86 then would slide onto his (MIG) tail for a gun

attack.5 Sabrejet flight leaders separated their flights to confuse

enemy radarsoopes and this helped nullify the initial advantage which

radar plotting and vectoring gave the enemy fighter on first sighting

the enemy .

Chinese pilots became our primary air threat when the North

Korean pilots relinquished air superiority to U.S. pilots after the

first two months of the war. As an air force, the Chinese Communist

Air Force was very young, and its pilots were not yet skilled enough

to use their aircraft to its greatest advantage. For the most part ,

the MIG pilots hugged the Yalu and preferred to make their attacks

from high and to the rear of American planes. Seldom did a MIG flight

make more than two passes before breaking off combat at the border ,

thus using the sanctuary to deny our fighters a chance to engage them.

“Most MIG pilots , moreover, were inept gunners: they
consistently fired while beyond effective range, failed to
take proper lead , arid , on at least one occasion , a MIG
pilot lost an almost certain kill when he ceased fire
while in effective striking distance.”6

Since insufficiently trained Chinese pilots had been unable to take

control of the air over Northwestern Korea, a new “International

Communist Volunteer Air Force” would lend a hand. Some of the MIGs

were flown by Soviet or Soviet—satellite pilots, for Sabre pilots

occasionally saw blond Caucasians parachute from stricken MIGs.

There was a sudden change in tactics by the Co unists in

December 1951. The Sabre pilots noticed that the Beds followed a

10



definite cyclical pattern of air operations which indicated that

combat training was their primary concern. At first the MIGs flew

high and fast in large forma tions , and they were neither profIcient

nor aggressive. As they gained proficiency , the “class ” flew at lower

altitudes and engaged the F—86 Sabrejets, employing well planned

tactics. Then a new “class ” woul d appear on the scene , again f ylng

hIgh and in large formations. It became evident at this time that the

Co unists were no longer trying to attain air superiority. Rather ,

they were seeking to train a maximum number of pilots and to test

theIr equipment and tactics against the United States Air Force.

Sab re pilots encountered many variations of air—to—air tactics to

include the Decoy, Uppercut , Staircase , Pincer and Envelopment , Yo—Yo ,

Z oom into the Sun , and Hit and Run . A detailed study of these forma-

tion s and tactics may be found in James T. Stewart’s book entitled Air

Power: The Decisive Force in Korea, published in 1957 . In most

maneuvers against our F—86 Sabrejets the Communists relied heavi ly  on

the MIG ’ s superior rate of climb and superior numbers - sometimes as

much as 25 to 1.

Air—to—air  combat picked up momentum in the summer of 1953. n

the month of June 1953,

“the Sabres sighted 1,268 MIGs , engaged 501, destroyed
77 , probably destroyed 11, and damaged 1Il....In this peak
month of Sabre kills riot a single friendly plane was lost
in air—to—air combat. Most enemy pilots were pitifully
incompetent. “7

When the armistice brought the war to an end , the final outcome was

810 MIGs shot down to 56 Sabrejets shot down . “The incredible 111-to-I

beating handed the enemy was largely a product of USAF pilot skill and

combination of quality leadership , integrated teamwork, and diligent

11
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and ingenious use of air resources. ”
8 The pilot proved to be the

greatest single factor in the achievement of this high kill—to—loss j i
ratio In the air fighting . A Far Eastern Air Force (FEAF) statistical

study made in March 1953 demonstrated that our victories were usually

scored by the more experienced pilots.

“Pilots w i t h  MIG k i l ls  had flown an average of 18
missions in World War II, while pilots with no kills had
flown an average of four missions in World War II. Out of’
a total of 810 enemy planes claimed destroyed by Sabres,
moreover , the 38 Sabre pilots who became jet air aces
destroyed 3O5.~ planes.”9

Though General Hap Arnold had always stressed quality training , the

stat is t ical  study reinforced his view that a pilot ’s peak performance

10could be obtained only by an accumulation of experience. In the

final analysis , the Korean War demostra ted that a small , thoroughly

trained air force can overcome one superior in size and equipment , but 
S

deficient in training or experience. Our maintenance of air superi-

ority was aided a great deal by the enemy ’s misuse of aircraft cap-

abilities and lack of skilled pilots.

Af ter 1953 , air superiority, so far as the fighter aircraft

were concerned , was limited to the defense of the United States

against enemy bombers. Our tactical fighters such as the F-105 and

F—l 0 14 were designed for nuclear strike or high speed intercept rather

than maneuverabi l i ty .  The U .S.  Air Force entered the Southeast Asia

conflict without an aircraft designed primarily for air combat. Once

again we conformed to the pattern that  has prevailed throughout

hIstory by permit t ing our mi l i t a ry  potential  to reach a state of’

limited effectiveness.

12



As we entered the war in Vietnam, however, it became obvious

that our nuclear might would be of limited value in a conflict of this

nature . Our conventional air warfare expertise was outmoded and con-

ventional weapons development had virtually ceased . “The air—to—air

gun was considered anachronistic , and aircrew training was f’rag—
11 . .mented.” The training requirements of aircrews also increased

greatly as the multirole F— 11 Phantom fighter—bomber became the

“work—horse ” of the war.  The author , as a typical F~ LI p ilot assigned

to a squadron in Sout heast Asia , flew bomber and reconnaIssance
(

escort , air—to—air patrol , interdiction , close air support , night gun—

ship escort, all—weather navigation bombing , and LORAN bombing

missions.

As the enemy radar systems improved , it became necessary to

take F—XIs out of’ the strike role and use them for air—to—air combat.

Better integration of radars and an increased number of MIG—21s

allowed the North Vietnamese to experiment with new tactics. “Since

the North Vietnamese had onl y a small fighter force , it was necessary

that it be under very close control and that it be committed to battle

only when the situation was most favorable.”
12 The first part of

the war saw many dogfights with close—in gun attacks, and our pilots

found the MIG—17 and 21 held an extreme advantage in a turning engage-

ment. Even though we finally brought into the conflict an F—~4 fighter

with an internal 20mm gun and improved turning capability, we foun d

that high speed slashing attacks with little or no turning con—

sisteritly gave us the most favorable results. During the 1972 cam—

paign, 50 percent of the F—LI gun attacks were successful.13 But the

North Vietnamese capitalized on their superb radar control to employ

13
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the MIG—2l s in supersonic stern attacks with missiles instead of’ the

gun. A high speed stern attack allowed the MIG—2l to attain infrared

missile parameters for greater possibility of a kill, use the element

of surprise, and depart the area without becoming decisively engaged .

The four—ship tactical formations used by the U.S. Air Force

provided excellent visual lookout capability but were too cumbersome

to maneuver as a fighting unit in an air—to—air battle. Two of the

four aircraft , usually flown by the more inexperienced pilots , were

often limited to flying an inflexible “welded” wing position , con-

t r ibut ing very l i t t l e  to an offensive engagement. The 1779 hours fly-

ing average for U.S. Air Force p ilots with MIG kills as of December

1967 should be viewed in light of’ this restriction placed on the in—

experienced pilots. 1
~ The high turnover rate of pilots due to the

short tour length of duty in. Southeast Asia produced a steady flow of

new , inexperienced pilots into the theater , helping to solidify the

four—ship “mutual protection” air—to—air flight f or the remainder of

the war. Understandably, not all pilots committed to battle will have

had previous combat experience . Training , t hen , becomes an important

element in air superiority.

How effective was our peacetime training preparation for aerial

combat? Prior to World War II Genera.L Guilio Douhet stated that the

war in the air would be decided by those aerial forces in being and

prepared when hostilities broke Out. The United States entered World

War II unprepared , but the length of the war allowed us to produce

quality training programs. Again the United States entered the Korean

War’ with little training preparation , but fortunately , experienced

World War II pilots were available and carried the brunt of the air
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effort in Korea. The lessons of Korea were soon forgotten , as General

Hol loway , Commander , U.S. Air Force, summarized the training of our

air—to—air pilots after Korea in an Air University Review artlcle.

Between 19511 and 1962 the USAF training curriculum for
fighter pilots included little , if any , air—to—air
combat. This omission was partly a result of doctrine ,
which then regarded tactical fighters primarily as a means
for delivering nuclear ordnance . It was partly a
reflection of concern for flying safety. In any event , as
late as October 1963 it was reported that only four of 30
pilots in one fighter squadron had ever shot aerial
gunnery. 15

Since the years between Korea and Vietnam reduced U.S. Air (
Force combat experience to an ineffectual level , the air—to—air train-

ing program of Tactical Air Command would now determine the outcome of

the air-to—air engagements in Vietnam. The quality of air combat

training did not increase appreciably beyond that described by General

Holloway. In fact, little command guidance was given on air—to-air

combat training until we were in the middle of the air battle.

This reluctance to prepare for the air—to—air mission could be

attributed to many factors: Counterair (strike enemy airfields and

aircraft on the ground) operations ; development of long—range radar

missiles that could kill with little flying skill required; flying

safety considerations of air combat training; and air defense inter—

cept training with no emphasis on fighter—versus—fighter dogfighting.

The fallacy of these factors became evident in the localized air war

over North Vietnam, which was constrained by political objectives and

rules of engagement (ROE) requiring visual identification of enemy

aircraft prior to weapon release. Finally, our use of the F—11 in

numerous roles in Southeast Asia constrained the type and degree of

training provided to pilots upgrading in the F— 14s .

15



All F—~ Replacement Training Units (RTUs) provided the same

general ins t ruct ion which emphasized the air-to—ground mission.

Student pilots rarely benefited from good gun—camera fils programs or

had an opportunity to fly air combat against other a i rcraf t  with dif-

ferent capabilities . The average student pilot was not adequately

trained to engage in a dogfight with the enemy , and even the tactics

and maneuvers being taught were largely ineffective against a highly

maneuverable enemy .~~° The disappointing 2.12 kill ra tio of the u .s.
Air Force fighters over North Vietnamese fighters demanded a training (
correction . The U.S. Air Force initiated a “TOPOFF” program in. 19”2

at Nellis Air Force Base , Nevada , to train selected F—11 aircrews in

advanced ai r—to—air  scenarios . This training , along with an aircraft

airfoi l  modifi cation to increase the F— 11 dogfight capabil i ty , ar rived

on the scene just in time for the final curtain call of the war. For

an encore , the U.S. Air Force created a special squadron to provide

dissimilar air combat training and enemy tactics to tactical f ighter

pilots . The birth of this unique “Aggressor Squadron ” was to herald a

new era in air combat training.

16
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HAPTEF :11

ORIG IN OF USAF AGGRESSOR SQUADRON

As a result of the disappointing kill r a t i c  of the ‘2.S. Air

Force fighter p iThts over North Vietnamese pilots , Tactical Air

Command instituted more realistic training programs to better prepare

cur f!~ hter  pilcts for aeria combat.. Most notewort hy was the esta~ —

lishment of dissinilar air combat training conducted by a professional

adversary force — the “Aggressors.” Tactical Air Command ’s Dissimilar

Air Combat Training (DACT) program came to fruition in July 1973 with

the squadron ’s deployment to Homestead Air Force Base , Florida .

The 614th Fighter Weapons S uadron was equipped with unmodified

Air Training Command T— 3 8s wh ich approximated the size and performance

of enemy aircraft and manned by selected , .‘ighlv qualified fighter

pilots who were schooled in both American and Soviet air combat

tactics. These pi1ot~ were controlled by radar weapons controllers

trained in tactical air combat. This team of Ground Control Intercept

(Gd ) controllers and pilots taught TAC ’s fighter pilots how to

engage, kill , or separate from an adversary flying a different air-

plane. The 614th Fighter Weapons Squadron (FWS) was chartered to pro-

vide basic DACT to TAC aircrews and a realistic adversary for

exercises and evaluations through flight instruction and nine hours of

academic presentations.2 The immediate acce ptance and success of

Aggressor training led to the eventual activation of another squadron S 
-

at Nellis Air Force Base, Nevada , and two squadrons overseas - one in

_  
_ _ _  J
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the Pacific and one in Europe. Dissimilar training had “come of age”

in the U.S. Air Force as described in. official flying regulations.

H The fundamental  objective of the dissimilar aircraft
ACT (Air Combat Training) program is to prepare aircrews
to enter the aerial combat arena and attain the highest
possible success . It is essentIal that aircrews be
trained to employ current tactics while operating their
ai rcraf t  w I t h i n .  its optimu m combat envelope . This is best
achieved by exposing aircrews to various simulated threat
a i rc ra f t  employing current enemy tact ics. 3

Even though the U.S.  Air Force DACT program was conceived late in the

Southeast Asia conflict , much credit for its existence must go to the

L~.S. Navy , which also recognized a need for dissimilar training and

reacted more qu ick ly ,  thus paving the way for the U .S .  Air Force

program.

The Navy ’ s record of 2. 142 kills for every loss was unimpressive

during the 1965—68 period , and in mid—1 968 Lieutenant Frank W. Ault , a

Naval av iato r, was nominated to produce a general report on the weak-

nesses of U.S. Naval aviation in. air superiority engagements , based on

those which took place between July and November 1968. “The first

conclusion was that pilot training needed to be fundamentally

revised .”
14 

The Navy responded by setting up the Fighter Weapons

School at Miramar Naval Air Station. The first graduates from the new

school , baptised “Top Guns ” , joined operational uni ts  in. April 1969

and thereafter at the rate of’ four aircrews per five—week course , five

courses per year. By 1972 many pilots had received this training , and

conclusive proof of t he effectiveness of this program came in 1972

with the renewed U.S. air operations over North Vietnam. “The U.S.

Navy ’s kill ratio improved from 2.142:1 in the 1965—68 period to 12.5:1

for 1970—73, with most of the engagements taking place in l972.”~

19
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The majority of the Navy ’s MIG kills during this period were credited

to “Top Gun” graduates that included the first “ace” of the war,

Lieutenant Randy Cunningham . Also in 1972 , the last ful l year of the

war , Navy pilots scored 1.011 kills per engagement — roughly five times

better than the average for all fighter forces during the war.6 For

the Navy , the problem seemed to be a simple one of transforming Fleet

S defense interceptor pilots into close range combat fighter pilots.

The U.S. Air Force , on the other hand , was not so fortunate.

While Navy F—14s were tasked primarily with air—to—air  missions ,

the U.S. Air Force F—Lis and crews had a greater number of different

roles to fu lf ill , such as close air support , interdiction and air

superiority missions . Tactical Air Co and ’s 1970—73 kill ratio of

2.0:1 could well be attributed to the fact that most Tactical Air

Command pilots had little specialized air-to—air training apart from

the basic F~Ll versus F—Li air combat training received in primary F~Li

flight instruction . A few pilots of the U .S .  Air Force Fighter

Weapons School had flown dissimilar air combat training missions.

Captain Steve Ritchie , Tactical Air Command ’s first and only pilot to

become a Vietnam ace , was one of these.

Air Defense Command (ADC) emphasized realistic air—to—air

training and sent its air combat training instructor pilots to the

Fig~iter Weapons School to sharpen their skills in the dogfight arena.

Air Defense Command went one step further in June 1970 by establishing

a dissimilar combat program with Naval and Marine fighter

squadrons .7 This positive step allowed Air Defense Command F—l0 6

pilots to be exposed to the tactics of’ pilots from different

squadrons. Both Navy and Air Defense Command pilots modified and
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refined their tactics as a result of this interservice training. The

F—l 06 pilots flew more than 6 , 000 missions with Navy and Marine Corps

F—Li Phantoms and A—14 Skyhawks during the period l970—73.~ Tactical

Air Command pilots , on the other hand , graduated from F— 14 t raining

during this period and entered the Vietnam conflict without the

benefi t  of dissimilar air  combat training. The poor Air Force results

in ai r—to—air  combat in Vietnam , the Navy ’s improved results in 1972,

and Air Defense Command ’s accident—free dissimilar training program

spurred Tactical Air Command to set up its own special combat training

organization , the 611th Fighter Weapons Squadron.

Rationale for establishing the 611th Fighter Weapons Squadron

was provided by Lieutenant Colonel Jerry H. Nabors, 611th Commander , in

March 1975 to the Tactical Air Power Subcommittee of the Senate Armed

Services Committee.

During the Southeast Asia conflict , an extensive study
was accomplished to reconstruct each MIG encounter t hat
occurred in the war. The objective was to determine the
reasons f or success or failure in the encounter and to
identify problem areas that could be resolved to provide
the United States with a better fighting force.

The most common problem found could be summed up in
the words ‘insufficient training and experience in
air-to—air combat.’ The air—to—air training that had been
conducted was conducted against similiar aircraft using
USAF tactics. Yet most of the maneuvers and tactics
employed in attacking or defending in aerial engagements
depend upon per formance charac ter ist ics of your aIrcraft
versus your adversary ’s aircraft , correct estimation of
his range , and knowledge of his tactics. It was determined
that similar aircraft training - for example F— 11 versus
F-Li - was unsatisfactory when engaging better turning MIG
aircraft. Visual lookout procedures and training were
adequate to acquire an aircraft of similar size to yours ,
but grossly inadequate to detec t the smaller MIG’ s. As a
result , many kills were obtained by the enemy totally
undetected unti l  it was too late to react.
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Even when detected , crucial errors were made in visual
range estimations which resulted in certain necessary
aerial maneuvers being employed at the wrong point In
space or not at all . Also , enemy tactics had never been
flown in training scenarios. An urgent need existed for
an air—to—air training program using aircraft with com-
para ble character istics of the potential enemy aircraf t
and flown by pilots who had extensively studied the enemy
fighter pilot and were skilled in his tactics and f ighting
phil osophy .9

The 6L lth Fighter Weapons Squadron became operational in June

1973 with twenty instructor pilots , twenty T—38 aircraft , and one

Ground Controlled Intercept (Gd ) site manned by six radar control

officers . The pilots were specially selected experts in air combat —

most were previous MIG killers or gra duates of the Fighter Wea pons

School and Air Defense Command Interceptor Weapons School. The Gd

controllers were included in this new training concept because Soviet

tactical philosophy and doctrine called for radar control of’ fighters

on all missions. These Aggressor Squadron controllers were thoroughly

schooled in Soviet intercept tactics , and they controlled Aggressor

pilots using these tactics.

From the beginning , the Northrop F—5E Tiger II lightweight

fighter was recognized as the aircraft which most closely met the

principal Soviet air—to—air fighter’s size and performance charac-

teristics, but the F—5E was not available for this program. The South

Vietnamese requirements for the F—5E superceded other requirments at

the time. The next choice was the T—38 Talon, a two seat superson ic

trainer also manufactured by Northrop Aircraft Corporation. The Navy

had used some older T—38 airframes successfully in its “Top Gun”

program several years earlier. So the Air Force selected the T—38 for

its dissimilar air combat program. The Chart (Figure 1) shows that
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the T—38 can not duplicate the MIG—2l ’s turning performance as well as

the F—5E. ~ °

1100 

_  

5000 Feet-Mach ~~5 

_ _ _ __50% Internal Fuel ~ r
T-38

MIG—2 1 Ls r r

2G 36 4G 156
-800 _ _ _ _  I _ _ _ _  I Ii _ _ _ _

0 12 16 2C

TURN RATE - DEC/SEC

FIGURE 1. Turn Bate Comparisons of T-39, F-5E , and M I G—2 1

Like the MIG , the T—38 is small , extremely hard to see , and has

smokeless engines. Neither has the tell-tale smoke trail which makes

the F—Li so easy to see . Enemy tactics flown by Aggressor Squadron

pilots in T—38s gave fighter pilots an unprecedented opportunity to

experience the realism of fighting against a MIG type aircraft in a

controlled environment. While the T—38 was a good MIG simulator , it

was not designed for the sustained G—for ces necessary in air combat
11 .and it could not exceed Mach 1.1. This speed limitation gave F_LI

pilots an erroneous impression that they could easily extend out of
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the lethal range of Soviet air—to—air weapons , since the F—LI could

out—accelerate the T—38 rather quickly. The T—38 Talon trainer was

considered as an interim solution , and the first of 18 F—5Es were

delivered to Nellis AFB for Aggressor use in November 1975.

The increased performance of the newly acquired F—5Es in turn

rate , turn radius and speed allowed Aggressor pilots to more closely

simulate the MIG—21 , the most commonly used Soviet interceptor. The

F—SE’s M~ch 1.63 top speed increased training benefi ts  to tactica l

aircrews by making it more d i f f i cu l t  for them to disengage from 
(

combat .12 While both the T—38 and F— 5E equally simulate the MIG —2l

in size an d smokeless engines , conversion to the F—SE resulted in

additional benefits outlined in the following table.

TABLE 1. Weapon ComparIsons

T-38 F-SE MIG—2 1

Radar None Range only Range only

Gun None 20mm cannon 30 mm cannon

Missiles None 23 Infrared 2/11 Infrared

The F— 5E ’ s computing gun sight with ranging radar makes accurate

attainment of weapons launch possible. Carriage of infrared heat

seeking missile trainers for validation of simulated Soviet missile

launches and a gun camera for validation of simulated gun and missile

kills enhances realism not possible with the T—38 . The Introduction

of’ the F—SE , then , has allowed the Aggressor Squadrons to have a pro—

found impact on U.S. Air Force tactical fighter operational readiness.

211
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CH A P T ER V

ROLE OF THE AGG R ESSOR SQ~ A~ RO~

There has been ~re2t  d e b a t e  o’5e r  ~~~~ a e ria  o~ o~ a~

like in the fu ture . Major General Frederick . E esse , ar. A:r F or r e

~t lo t  who became a double ace in Korea and f lew 1OE o a t  mis~~~ons

over Nort h Vietnam , says t h a t  95 percent ~f our f u t u r e  a i r — t o — a i r

fi~ r5t:n~ wi~~ be done at long range .
1 

He foresees ar. A~r Foroc and

Navy ful l  of aces who have never seen the enemy . Some students of

Soviet military doctrine believe tha t the Soviets ~~~~ mount an

initial attack made up of several waves of’ bomber and attack a~ roraft

escorted by fighters deep into NATC t e r r ito ry  to knock Out con-

ventional forces and nuclear reserves. Therefore , the air battle

will be more and more a matter of e l e ct ror . : c  a c u i t y  and avoioanoe ,

2
less and less a matter  of p i ot s~ i 1l and fe roc l tv . ’ The h i g ~~~v

sophisticated fire control  systems and radar mlsst les  of the F-

Tomcat and F— l5 Eagle a i rc ra f t  seen: to s u b s t a nt i a t e  Genera:  F ecse ’ s

vi ew . But our F_ lLI and F — 5  resources are limited due to - :
~~~ co s ts ,

and even these sophisticated a i r c ra f t  would be overwhe lmed b t he

sheer magnitude of the threat  force . A pr imary assumr t ic r .  of t h e

Departmen t of Defense is that  the war is expected to c on t i nu e  beyond

the initial attack .- The author agrees with Charles E. Myers , ~‘r .,

former head of tactical  air  warfare  research for the Pentagon , who

suggested that major crowded dogfights would constitute the or  ~m a r v  
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ai r—to—air  combat activity in a future Warsaw Pact — NATO engage-

ment .11 It will be a much more intense air war than American airmen

fought in Southeast Asia. The use of long range radar guided

air—to-air  missiles may be of limited use because of the crowded and

chaotic conditions. “DOD planners are talking about 6,000 to 8 , 000

t r acks  in one day through a band only 100 mi les  wide compared with

only 140 to 50 enemy and 80 to 100 fr iendly tracks at any one tim e over

North Vietnam.”
5 With degraded command and control , it w i l  be very

d i f f i c u l t  to sort out friend from foe . In such a s i tuat ion , f i gh t e r  (
pi lots  will be forced to defeat the enemy with superior air  combat

maneuvering and accurately delivered air—to—air ordinance . The author

is not attempting to show disdain for the superb capabilities of our

newest radars and all—aspect missiles , for these can be ex~ioited in a

controlled envi ronment .  However , the complexity of the air ~attles ,

polttical constraints , and simple confusion in an area of

ur.pr edictab .e dynamics make all of our technology only an aid , not a

comp lete answer. :r, tne  word s of a Marine fighter pilot writing on

our current fighter posture , i t  is “st i l l  an airborne bayonet

fight .” Ru es of engagement wil determine how we employ our

airborne weapon systems in Europe just as they have in every air war

in the past .  Visua l i d e n ti f i c a t i o n  is but one of the rules of engage-

m ent  w h i o h  have hindered the f u l l  use of our weapon systems . But we

ca n not ~.g nc~r~ rules such as vt s ua  i den t i f i c a t i on  requ irements ;  vio-

l a t i o ns have ‘-esu ted 1r F— 14 ’s being shot down by other F— u ’ s d u r i n g
7

the Vie tnam War.

~f there is a h i gh  p r o b a h ~. l I t v  t h a t visua i. i d e n t : f i o a t ~~or and

close a i r  combat will be requIred ir. our  next cor, f’. i ot , t her. our
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fighter aircraft should be designed with these capabilities.

Fortunately, whether or not they get into a dogfight , the F-l14, F-lS ,

F-16, and F—18 are highly maneuverable fighters and meet these

requirements. Although the major role of the tactical air forces in

Europe is support of the ground forces , significant air combat is

anticipated.

The Air Force has long argued that , although the
specific scenario will dictate how its forces are used ,
air superiority must be achieved before extensive
air—to—ground attack in support of the Army ground forces (
can be undertaken . The reason under .ving this argument is
twofold: first , that in the early stages of a war the Air
Force believes it must suppress the air threat so that it
can operate relatively unhindered , keeping attrition to
acceptable proportions; and second , that achieving air
superiority is of primary importance to the ~r:y anyway ,
since it secures them from enemy air attack. -

Knowledgable tacticians agree that one of the most effective

counters to enemy air power is to destroy it on the ground. This

element of our doctrine is being re—examined today. Interdictior . of

Warsaw Pact airfields may prove too costly in light of the recent air-

craft shelter program , dispersal techniques , and heavy air defense

system. A major part of the air  superior i ty  ba t t l e , the n ,  will iike y

take the form of air—to—a ir clashes of f igh te r  a i r c r a ft . ~f this new

strategy for a NATO air war is to be e f fec t ive , the U n i t e d  States w i l l

have to force a better exchange rate than we achieved over North

Vietnam. How do we insure that our fighter pilots will be able to

successfully counter the Warsaw Pact air threat? We can do this most

effectively by provi ding them with the most realistic enemy threat

training possible.

The Aggressors provide this service by flying an aircra ft

similar ir size and performance to the MIG’s, by employing the ener~v ’s
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formations and tactics , and by using his fighting philosophy . The

original charter of the first Aggressor squadron remains unchanged ,

hut the mission has expanded to include the following elements:

Aggressor pilot and controller upgrade training , operational fighter

unit training , Replacement Training Unit (RTU ) t raining , Fighter

Weapons Schools , exercises , and Test and Evaluation (T&E). Four

Aggressor squadrons handle these worldwide requirements. Two

squadrons at Nellis AFB , Nevada , upgrade all Aggressor pilots and

controllers and provide Aggressor dissimilar training for the fighter

units in the United States. Additional important functions are to act

as the enemy air threat for Red Flag exercises and for evaluation of

our newest weapon systems such as the F-l11, F-l5 , F-l6, and E-3A . One

squadron in the Pacific and one squadron in Europe conduct training

and exercises for operational fighter units in its theater. The 527th

Aggressor Squadron (Europe ) has also conducted dissimilar training

with NATO aircrews from the United Kingdom , Denmark , and Greece. In

fulfilling the Aggressor mission in 1977, the four squadrons flew over

17,000 sorties and trained over 1,300 aircrews.9 The worldwide

Aggressor assets are:

TABLE 2. Squadron Authorizations 10

COMMAND AIRCRAFT PILOTS CONTROLLERS

TAC (614/65th Squadron) 1111 F—5E 511 111
USAFE (527th Squadron) 18 F—5E 22 9
PACAF (26th Squadron) 8 F—5E 15 6

14 T-38

The author will use the 527th Aggressor Squadron at RAF

Alconbury , England to describe the training. The 527th Aggressor

29
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Squadron flew 5,221 sorties in 1977 in support of both United States

and Allied forces. 1 The 527th completed 29 deployments to var ious

bases in Europe.

TYPICAL AGGRESSOR DEPLOYMENT

527th Squadron Resources

o 6 — F-5E Aircraf t
o — Aggressor pi lots
o 2 - Weapons controllers
o 12 — Maintenance Support personne

Trairing Provided (

o 12 — F-5E sorties per day
o 12 to 211 host unit sorties per day

This is a typical deploymen t packag e that usually terminates in

one or two weeks. The number of daily host unit sorties depends upon

the mission scenarios flown . The sequence of events for a tyPical

deployment are:

c Host Unit Request

o Coordination

o Phase Briefing

c Academics

o Flight Briefings

o Deployment Evaluation

A request for dissimilar training is initiated by a tactica:

fighter or reconnaissance wing to Alconbury . The schedule is approved

by Headquarters , USAFE , and coordinated for logistics support.

operating areas, and radar facilities. Upon arrival of the Aggressors

at the host base, a briefing is conducted concerning the objectives of

the program , rules of engagement , local operating procedures , and

30
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safety d i rec t ives .  Aggressor squadron instructors then provide eight

hours of academics to the aircrews concerning Soviet aircraft , arma-

ment , formations and tactics , and air defense system.

The academic program has proven to be an extremely va l uable one

in providing the aircrews with maximum knowledge of the enemy .

.~ggressor pilots continua lly update the academic subjects througn

extensive research of enemy manuals , Soviet defector interv iews , and

review of worldwide air—to— air encounters. The research associated

with the program has established the Aggressor squadrons as a central

collection and analysis agency on the current Soviet air-to—air threat.

~ission outlines are provided for offensive , counter  o f f e n s i v e

and defensive sorties which are tailored to t~e role , rdssion , and

experience level of the unit’s airorews.

MISSION OUTLINES

BASIC MISSIONS

Offensive
Counter Offensive
Defensive

INTERMEDIATE MISSIONS

Sequential Attacks
F Split Plane Maneuvering

Defensive Maneuvering

ADVAN CED MISSIONS

Variable Sequence
Mult iple CAP
Multiple Patrol
Strike Force Integration

Before each flight , Aggressor instructors brief the specific mission

L - 
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scenario and rules of engagement for the aircrews invo ved . Af ter

each flight the mission is extens ivel debriefed using tape recorders ,

~‘adar scope , and gun camera film to accurately reconstruct engage-

ments. Aggressor radar controllers attend the brief:ngs to p rov ide

another professional evaluation of the tactics and maneuvers executed

in the missi on . This is especially important for the more co~clex

missions that involve mul ti ple a:rcraft attacks. Since our tactical

a:rorews must he prepared to fignt a numerically superior force , we

reall y have no choice but to tra in 1i~ e we plan to fight.

The significance of traIning against a realistic threat air-

craft has been acknowledged by both Air Force and Navy pilots. The

Navy ’s A— u , with good turning performance but low thrust—to—weight and

subson ic capability , was a good ~IG~ lr simulator . However , pi lots w no

tra ined against this simulator developed habits that were rot accept—

able when fightino a MIG—21. :t becomes easy for the pilots of F—~ s ,

F— l~4s , and F—15s to mismanage their aircraft and underestimate the

real enemy threat if our threat simulators do not represent that

threat accurately. The introduction of the Aggressor concept of

t ra in ing  and the “M G  like” F—SE have given our p ilots an opportunity

to experience the most realistic air combat training aVailable ~odav .

This is the role of the Aggressor squadron .

_____ ~~~ 
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CHAPTER V

EVALUATION OF AGGRESSOR T R AININ G

Traditionally, evaluation of air—to—air combat has been limited

to the comparison of the performance characteristics of the aircraft.

Any discussion or document pertaining to dissimilar air combat train-

ing (DACT) will likely inc ude comparisons of the physical attricutes

and performance parameters of the aircraft involved. This is normal

because “hard data” exists and these comparisons are easily quanti-

fied. An equally important but seldom documented factor is that of

aircrew training . Research of this area has revealed sources datino

from the World War I era to the Yon Kipper War which conclude that

individual aircrew capabilities significantly affect the outcome of

air—to—air combat . In fact, aircrew training and experience is

credited with being the most significant and consistent factor in

determining the outcome of air battles.
1

Analytical examinations of aircrew training and its influence

on air-to—air combat are almost non—existent due to the complexity and

dynamics of aerial combat and the lack of training data. Most of the

literature expounding the merits of aircrew training draws conclusions

from historical accounts of our best air—to—air pilots of previous

wars. The limited analysis that has been performed generally equates

pilot skill with flying experience. Though there is a definite

relationship , pilot skill is not dependent solely upon experience .

- - - - - r-- - -r --~~y -~~~~r - - - - -~ -~~~~~.



Pilot skill can be acquired through proper training . A Rand research

project prepared for the U.S. Air Force in January 1977 investigated

the influence of pilot training on combat skills, attempting to link

aircrew training with air—to—air combat performance of U.S. pilots in

Vietnam . However , Combat Crew Training Squadron (CCTS) documentation

was not preserved , which made it impossible to derive and test what

aspects of a pilot ’s training were the best indicators c-f his per—

formance in combat .2 This is unfortunate , for we need a better

understanding between peacetime training and wartime results. The

author can provide a correlation of this with respect to air-to—air

combat.

One goal of this research was to evaluate the Air Force

Aggressor DACT program by comparing the proficiency of pilots in

air-to—air combat with Aggressor training to those with no Aggressor

training . Since the Air Force currently has no meaningful way to

objectively evaluate peacetime proficiency of its air—to—air pilots ,

how can the importance of the Aggressor DACT be measured? What effect

would this proficiency , if measured in peacetime training , have on

wartime air—to—air combat? The author investigated the importance of

proficiency in Aggressor DACT by comparing wartime results of pilots

with Aggressor training to wartime results of pilots without Aggressor

training. This was accomplished by comparing U.S. Air Force and U.S.

Navy air—to—air combat in Southeast Asia before and after the

inception of the U. S.  Navy ’s Aggressor DACT program.

The air war in Southeast Asia can be divided into two distinct

four— year periods for analysis , 1965—1968 and 1970—1973. No planes

were shot down by either side in air—to—air combat in 1969. The
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following table shows our air—to—air results prior to the Navy ’s

Aggressor program.

TABLE 3. Southeast Asia Air Combat Results , 1965—1968

SOUTHEAST ASIA AIR-TO-AIR COMBAT 3
USAF NAVY

Year MIGs killed/losses Rat io  MIGs killed/losses Ratio

1965 2 3 0.67 3 1 3 .OC
1966 16 5 3.20 6 11 1.50
1967 55 21 2.62 111 11 3.50
1968 8 7 1. 1L ~ 6 3 2.00

USAF average kill ratio 2.25 NAVY average kill ratio 2.~42

The kill ratios of the Air Force and Navy were similar for this

period . The Air Force combat missions were built around four—ship

tactics , while the Navy ’s combat missions were basically two—ship.

The Air Force had no dissimilar air combat program with the exception

of very limited dissimilar training provided only to Fighter Weapons

Instructor course pilots. The Navy , on the other hand , flew dis-

similar air combat in an intraservice program that involved F—~4s ,

A—11s, F—8s, and A—7s. But this did not yield any visible benefit.

The top leadership of the Navy, dissatisfied with Vietnam air—to—air

results , requested that every facet of fighter aviation be examined -

weapon system procurement , training, logistics, and operations.
11

Airorew training was singled out , and a new “Aggressor” Fighter

Weapons School was formed at NAS Miramar. The immediate objective was

to place at least one gra dua te in every opera tional squadron to act as

that unit’s expert in enemy weapons and tactics. This orientation

became a key factor in the 1970—1973 air war.
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TABLE 11. Southeast Asia Air Combat Results , 1970—1973

SOUTHEAST ASIA AIR-TO-AIR COMBAT

USAF NAVY
YEAR MIGs Killed/Losses Ratio MIGs killed/Losses Ratio

1970 0 0 1 0
1971 0 1 0
1972 115* 23 1.96 23 2 11.50
1973 1 0 1 0

*Does not include 2 MIGs shot down by B—52 tailgunners.

USAF Average kill ratio 1.92 Navy average kill ratio 12.50

The Air Force continued flying four—ship missions and the Navy main-

tained its two—ship missions . The only significant variable is the

presence of a Navy Aggressor program. As for the variables on the

enemy side , the enemy acquired a more sophisticated air  defense net-

work and increased the experience level of its pilots. Despite this,

the Navy ’s air—to—air record over North Vietnam improved by a factor

of five. The Air Force , on the other hand , showed no improvement in

air combat capabil i ty for the second period . Transposing the Navy ’s

improvement factor to the Air Force ’s second period of warfare results

in the following table.

TABLE 5. Proposed U.S. Air Force Air Combat Results with DACT

SOUTHEAST ASIA AIR-TO—AIR COMBAT
U.S. AIR FORCE

Actual Data (w/o DACT) Proposed Data (w/DACT)

Period MIGs killed/Losses MIGs Killed/Losses
1970—73 ‘~6 211 116 11

Keeping the enemy kills constant reduces USAF losses by 20
aircraft .
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This factoral increase in air combat capability becomes even

more significant when allocated against up to 2,800 Warsaw Pact

air—to—air fighters.
6 

The air-to—air skills gained from Aggressor

type training would not only reduce the number of one’s own aircraft

being lost in combat , but it would result in greater numbers of enemy

aircraft being shot down . The expected impact of Aggressor training

on a future NATO conflict can be examined more closely by an appli—

cation of Southeast Asia air combat data. Calculations are based upon

the fo llowing informat ion :

1. U.S. Air Force air—to-air record of 127 MIG kills to 60

losses ( 19 65— 1973 )  is a 2.12:1 exchange ratio.

2. U.S. Navy air—to—air record after Aggressor training is

12.5:1 exchange ratio.

3. Pilot training cost of $250 , 000 .

11. Average aircraft replacement cost f or a future NATO con-

flict of 10 million (estimated).

Assumption : if the exchange ratio of the Air Force were improved from

2.12:1 to 12.5:1 , Air Force losses in a future conflict decrease by a

constant (K) while Warsaw Pact losses increase by the same constant.

Algebraically:

Enemy losses in Vietnam V
e 127

Friendly losses in Vietnam Vf = 60

Projected exchange ratio = 12.5

Projected enemy loss = K (V
e)

Projected fr iendly loss Pf Vf
K

38
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P P K2(V )
x = 12.5 e e

Pf

12.5 1(2 ( 127)
60

K
2 

5.9055

K = 2.113

Therefore: 
~e 

K(V ) 2.113(127)

308.6 enemy aircraft shot down

Pf Vf 60
K 2.143

Pf 211.69 friendly aircraft shot down

Using the cost factors noted above :

TABLE 6. Projected Air Force Losses in a Future NATO War

Actual USA? Losses Projected USA? Losses
Vietnam ratio 2.12:1 NATO ratio 12.5: 1

Aircraft Lost 60 25
Pilots lost 60 25
Aircraft replacement
Cost 600 Million 250 Million

Pilot training cost 25 Million 6,250,000
Total cost 625 Million 256 ,250,000

Cost factors for Vietnam cons ider only the pi lot an d use the
aircraft replacement cost estimated for NATO conflict.

The projected savings of $368,750,000 represents an economi c reduction of

59.0 percent. These computations are only meant to suggest savings that

woul d be cr itical in a NATO war where the Un ited States , with limited

resources , will face a numerically superior Warsaw Pact threat .

The implicat ions of this mat hemat ical exerc ise , based on the

improved air combat skills accredited to the Navy’s Aggressor program ,

L__________ 
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help solidify the position that Aggressor D A T  is germane t~ our succesr

in a NATO conflict. The author concludes , then , that pilot s~ ill in d:s-

similar air combat is an important determinant of the outcome of aerial

combat , but how do we identify and measure the factors that make up those

skills?

The traditionally accepted index for measur i no  a i r — t o — a i r  comn at

proficiency skills is the number of successes or kills made by a pilot.

The end result - success or no success — can be quan t i f :ed  even in

peacetime training through the use of gun camera or radar scope f : l~~. t
But thIs result alone is inadequate  to provide a true measure of profi-

ciency . There are other factors  that  need to be measured in tra inng

exercises to give us a more complete picture of our readiness posture . A

well executed defensive maneuver by a pilot may not be converted i n to  a

kill of’ the enemy , but it would s t i l l  indicate  a high degree of pilot

skill. “Red Baron III data indicate that close to one—third of’ the

losses of U.S. aircraft over Vietnam could be attributed to inadequate

pilot training .”
7

Any study of pilot proficiency , then , would have to consider

defensive as well as offensive skill factors. Herbert K. Weiss , a

systems analyst , attempted in 1966 to evaluate pilot skills using a

systems approach (see Appendix B). Since a small number of pilots were

historically responsible for most of the enemy kills , the outcome of

aerial combat depended more on pilot performance than on numbers of

pilots. Although Weiss ’ conclusions are not disputed by any other study

known to t he author , his analysis has some faults. He interchanges

general flying experience with skill and uses some data from World War I

that may not be as useful in today ’s air combat environment. Although
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the correlat:on between flying exper :enoe an~ p :lct s~ il is po siti ve . a

p i l o t  w i t h .  a lo t  of general  f l y i n g  experience may possess verY limited

a i r — t o — a : ’  s~~:~~ s. A palot must he sub:eoted to that diff :cult env :ron—

reent tnr cu~ h combat experienoe or train~ r.~ to develop that specia1~ zed

skill. The outcome is surely the “proof of the pudding ,” but in today ’s

A :r Force of l:n~~,d resour ’es , we nee~ a m e t h c~ of ceterm in :ng when we

have arrived at the level of tra~ n~ ng required to defeat the enemy in

air—t-o—aar combat.

One basic problem is th ~~~, w i t h  respect to air  combat , it is dif -

ficult to define what constitutes a trained p:lot . Thus , af we can ’ t

describe all of the essential behavior , we cannot quantify that behav-

ior. The Air Force ’s air combat record has resulted from training based

more on t r ad i t ion  than on anything else. Cri ter ia  for es tabl ishing stan-

dards for specific tasks in air—to—air combat exist only in the most

basic operational tasks . Any of the basic maneuvers executed against

another aircraft may be evaluated or measured in a consistent manner

against a cooperative aircraft . But a perfect ly executed maneuver may be

of mc’ value if a non—cooperative aircraft elects to disrupt  our a t t a c k

by initiating a counter—maneuver. The complexity or fluid ity of the a i r

combat arena does not readily lend itself to a systems approach of

identification and measurement of pilot tasks.

The systems approach has been successfully used to identify pi lo t -

ing tasks, traIning requirements , and performance standards in funda-

mental flying programs. An operational task oriented flying training

program developed by the Air Force Human Resources laboratory laid the

foundation for determining and measuring common flying tasks using a

systems approach. This program developed the methodology to establish
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tne t\Te.~ of Knowledgen , abil!t:es , an i s~::ll ev€-ls base: upon

obj eo t :ve  a n a l y s i s  of t r e  types  of co~~~or . t a sks  t n a ~ ~~~ ots  wo~~~O ~~

expected to perform in operat :onal s~ t ~~Yo~ - .

The :onoeptual relat~~onst:p ~f t’a:n :n~ tc ~pe”~~~c -al ‘r ssior :s

s~iown be .,.ow .

Operat ional 
_________ _______________________

mission Ilra n : n r F J :~ - ’-at~~ona: ~:ss:or.req u~rement~J ~m :ss~~onoI [ :e ’- f o r m an c e  oa;a~~:l~~~~

I M ~ ss :on  and ~‘-~j l’ommon tas ,< s ~~ ~art—tss 4-~, 1 l— ’ a~-
Lt a~~~~

- ana:vs:f[1~ter—:ned fr~ ___________ ___________

FIGURE 2. Operat~~onal Task Oriented Flv:ng Training :gr~~r

Different piloting tas~~ rec~~~’~ di ffe”ent ~~~~~~~~~~~ t f  p e : ~ n~a~ ~~- .

ranging from knowledge of when to :n:t:at~ an an t:o~- , t: ~~~ necu:’~e:

aircraft control manip ulations , to n.”oogn:zing a normal or

operating oond~ tion . Assessment of s~< :l l level is made 

by 
o o m o a - : n~’

observed performance w ith pre—~ stabli shed perf-rmaroe req u~~-eor

criteria. These criteri a for the assessment of s~~l l leVels

air—to—a ir combat have no t  been d e v e l op e d  :rtc a un able svs emn arc’-oao~

format. One of’ the most d:ff~c~ lt nroblems in ~om~~’ t~ a:n~ nc is

determine the point in the training ovole at w h i c h  t h e  p i l o t  t p ~~~

trained. The definition of “trained” r e q u i~~e: t~~~ determi n a t i o n  of the

0
point at which the skill , or set of skills , ~~~-~mes ingra i ned . -

would also be valua ble in det erm tn in~’ th~ number of t A I l  mi ssions

requ ired for DAfT proficienc y . Accord~ n~ t a ~and lnrpor atior ~~r o—t

p ilot t ra ining , fly ing training can be d er ive d  t’ -or a ~ela tionship

between the pilot ’s skill level an~ his -1e~~e~ of a w a r e n p m n .  

-- -- -__-~~ .-  - -_~~— 
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~~ 11 Level and Awar en ess F e l at io n sh : p

As skill ~~~~ ( A  ooes up, tne degree of awareness (B) goes

down . As the ~esponse becomes au t om at : o  CX ), the task becomes relegated

10
to the sjboon so~ ous level an d  toe n : t : t  is considered tra:ned. The

point at wn:ch a ~a~ t i cu lar p~ lot sk:ll becomes consistently correct can

be evaluated m o r e  e a s i ly  fo r  a ooc~~on p i l o t  task than for certain pilot

t a sks  r e c u i r e d  in a:r— to—a ir oo m b a t .  Ever  t h o u g h  the  ou t c o m e  of t h e

a : r-t o - a :r  enga~~~ment  oan be measured , the skill faotors ea::o~ up to

the  ou t ~~one are ver\  d : f f : o u l t  measure .

I’ -~ ~T ’ t h  Aggressor Sq u a d r o n  t r a : n :n g  p e r s o n n e l  f o r m u l a t e d  a

l~ m~ted set of p~~~~ot tas<s to measure pilot skill ~r. AIT . These tasks ,

which represent some measurable components of pilot skill considered to

be “teachable ,” are:

I .  Estimatinc range~aspeot nose posit ion .

2. En~ ar ng the enemy (m a n e u v e r a b i l i ty ’ .

3. A t~ empting a kill (Radar/IR/Gun).

‘4 . I r l n an o e  f i r e d  in param c~~~rs (k i l l  s u b s ta o t : a t~~i by f i l m ’ .

5. Use of onboard radar/fire control system.

______________________ - _
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These pilot tasks were incorporated into a DACT mission questionnaire

(see Appendix C) to be f i l led out after each DA fT miss ion .

The ability of a pilot regarding the first pilot task — tc cor-

rectly estimate the range/aspect/nose position of the enemy aircraft —

enables him to determine the most advantageous maneuver to engage the

enemy . Peacetime training against larger , similar fighters followed by

wartime engagements with smaller MIGs revealed pilot deficiencies in this

area.

The second indicator of pilot skill is the ability of a pilot to

offensively maneuver his p.ircraft into a position in which he has an 
H

opportunity to kill the enemy or defensively maneuver to ward off an. r
enemy attack. The “initial move” is the most important as it w ill

probably determine the outcome of the engagement.

Once engaged , the third indicator is a discrimi nator between those

pilots who become engaged and do not fire a weapon and those who at least

attempt a kill. The “valid kill” indicator represents the ability of the

pilot to fire his weapons accurately. This tests the pilot ’s knowledge

of the weapon system and performance envelope of his ordinance . Red

Baron studies document the problem pilots in Southeast Asia had in learn-

ing and recognizing the performance envelopes of their missiles. Many

were fired that apparentl y had no chance of h i t t ing  the target. 1

Also , a low percentage of gun attacks were made within the normal train-

ing envelope of less than 3,000 feet , less than 30 degrees aspec i. angle ,

12and less than three G’s.

The last indicator of’ pilot skill to be measured is the pilots use

of the radar / f i re  control system to acquire and fire ordinance at the

enemy in a turning f igh t .  This measures the pilot ’ s a b i l i t y  to

1114
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accomplish all the s teps  necessav to execute d : f f :cu l t  radar  miss ile

at tacks under t h e  pressure  of close-in., high C air combat. These

ind ica tors , measured during each dissimilar mission , would  no t only

reflect a p ilot ’s fivano abilit y but also his conceptual grasp of the

air-to—a ir engagement.

Analyzation of data extracted by the author from a sample size of

~OO DA C T ques t ionna i res  revealed mixed re sult s .  it was anticipated that

tne part ~cp an t s  wou l d  progress fror the “buck fey eo ” s t ar e  of an un-

f a m i l i a r  a i r  combat  s i t u a t i o n to a level  of cons i s t en t ly  correct a ec i—

V sions and skills. Tne ques t ionnai re  conf orm e d the areas of expectec i f —

f:cultv . hut measurement of these areas throughout the training did not

suppor t  the expected progress . Visual acqu is i t ion .  ranges of the F-SE

improved, but the man.ueverabilitv of the F— SE continued to cause prob-

lems. The correlation of kill attempts to valid k i l ls  showed no overall

improvement . The pilot ’s use of’ the onboard radar in a turning fight

showed improvement. This could be due to the increased emphasis placed

- i  on prac ticing switchology in the air—to—air fight.

Final ly ,  the progression of the participants in all of these areas

was not statistically proven . This was due in part to a lack of a

“ standard” mission as the basis of comparison. The increased complex ity

of each fol low—on mission did not allow each task to  be measured at the

same level of difficulty. Other variables that affected the measurement

of these tasks were the formations and t ac t i c s  used on each mission .

Air  combat tac ti cs and formations also have an effect on deter-

m i n i n g  the outcome of an aerial  engagement and therefore  should he

included in an evaluation of pilot skills. The major obstac i~~, however ,

is ascertaining the effect  of tactics when compounded by varIables
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( d i f f e r e n t  type a i r c r a f t)  and complexi t ies  in . ai r—to—air  combat. Some

progress in this  area has been made as a result of Red Flag exercises at

Nellis AFB designed to help fulfill ongoing training requirements of

tactical s~ uadrons .

The Operations Anal ysis Branch of the 1111110th Tactical Fighter

Tra :ning rc j: has developed a metnod to qu a r .t :f y  airorew learning on

composite miss:ons by using a paired observation test techniaue ~see

~xa”~~ ~P 
~ 

~~~~~~~~~ ~~~~ 
_s _s accompl_s~’ed by meas~~~n~ a~ c comoa~ _ n z

results obtained from similar missions fl own before and toer. after air—

crews receive Red Fla c t r a in i nc .  Any significant cnange  in. the scenario

or force structure between the two m:ssions i n v a l i d a t e s  the observation.

results , and as a result , qua n t i f i c a t i o n  of’ aircrew learning is minimal.

Even though q:uantif:oat:on data is lomited , all written. and oral sources

documented in the course of this researcn. agree that Red Flag type train—

ong is the best wa,. to prepare for future conflocts .

By training against the most accurate possible representation of

an adversary, the most valuable training is acoomploshed. :t follows .

tnat if training can. be made to appear similar to combat , it w:ll alSo be

more effectove and increase combat cnpabilitv . Red F a g  tr a : n : oz  is

bu i l t  on the idea that  the greatest test of s u r v i v a b i l i t y  occu r s  du~~:nr

the f irs t ten missions. 13 If aircrews can get those critical ten

missions in a “hostile” environment before going into actuil combat ,

chances of success will increase.
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CHAPTER VI

COST CONS IDERATIONS

A serious deficiency exists in our present force s tructure .
V 

Air Staff studies have identified a requirement for 142 wings for a

successful European conflict , and 29 wings as a minimum for prudent

risk. Presently we are authorized 26 wings. According to Lieutenant

General Daniel 0. Graham , former Director of Defense Intelligence

V Agency , the Soviets are spending 50 percent more on defense than the

United States. With possible future United States reductions , this

situation could go from unsatisfactory to untenable. To reduce the

impact of our force deficiency , the U.S.  Air Force must increase its

combat capabili ty with l i t t le  or no increase in costs.

The U.S. Air Force has attempted to constrain costs by im-

proving resource management , slowing force modernization, and reducing

V 
commitments. The oil crisis of 1973 forced a 33 percent reduction in

flying time for the Air Force .~ The result was degradation in

readiness and proficiency . The present oil crisis , coupled with the

unstable situation in the Middle East , will undoubtedly continue this

trend . In view of the requirement to give priori ty to strategic

forces , it seems likely that tactical air forces will bear the brunt

of’ future force reductions.
2 The problems before us are not easy to

solve , but we can begin by identifying operations and procedures that

cause an undue strain on energy resources. We must design equipment

and training programs that encourage a more ef f ic ient  use of available

— - ——— V——— - — V — ~~~~~~~~ S-V - :fl j_t’x~r~~~~~~~~S- a V ~~~~~
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resources. The costs of fighters since World War II have sky—rocketed

V to the point that  U.S. Air Force and Navy off ic ia ls  may be reminded of

Calvin Coolidge ’ s advice to “let them have one airplane and take turns

flying it.”3

TABLE 7. Fighter Costs — World War 1 To Present (Current Dollars)

AIR CRAFT PERIOD COST

P—5l WWII $ 53,000
V F—86 KOREA 183,000

F— lOO ‘SOs 8014,000
F— 1OSD ‘SOs 2,1140,000
F_14E ‘ôO s 2,1190,000
F_ ll4 E& ‘70s 20 , 000 , 000
F— 15 ‘70s 15 , 000 , 000
F— l6 ‘7Os 10,000,000
F—lB ‘70s 12,000 ,000
F—SE ‘70s 2 , 500 , 000

Air superiority fighter costs peaked with the F—l11 and started

downward with the F—15 , F— l6 , and F—l8 , with much of’ the decrease in

costs attributed to less sophisticated avionics and fire control

systems . The F—l6 and F—l8 were designed as lightweight , “low—c ost”

aircraft , to provide a high—low mix concept of procurement. This

permits the Air Force and Navy to operate a larger number of aircraft

within the same budgetary resources. Once the choice of aircraft is

made , we must conduct the most cost effective , productive training

possible with our limited resources. If readiness is the result of

training , then it follows that the highest state of readiness , and

thus combat capabili ty,  is the result of realistic training.

The high combat readiness of tactical tighter units depends on

r:c~ ist ic adversary for continued development and improvement of ’

tactics and a i r—to—air  skills. Now that  the Air Force is no longer a
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“single” fighter service, with the F—is and F—16 now operational , is

the F—S E still needed to f i l l  the role of the adversary?

The author examines the economic feasibi l i ty  of potential

Aggressor aircraft  by comparing the operating costs of the F— 11E, F—5E ,

F—iSA , and F—l6A in the areas of fuel consumption , depot level main-

tenance cos ts, base level maintenance costs , and spares costs for each

type aircraft.7 The T—38A trainer is not included in the analyses

because of the lack of essential equipment listed in Chapter III.

Furthermore , the T—38A is old and must have extensive wing and fuse-

lage modifications to strengthen the aircraft. The basic unit for

comparison is an 18 unit equipped (UE) aircraft Aggressor squadron

with 250 flying hours for each aircraft  per year.

The first consideration is a comparison of the fuel consumption

of each type aircraft. Fuel costs are determined from current price

lists and billings from the Defense Fuels Supply Center. The aircraft

fuel cost factors (see Appendix E) for each type aircraft  were used to

construct the following graph .

3.03

i.~ 5
~~~ 

~~~~~~
-
~~~~3% ~~~~~~~~ 1.12 “

~~~ 55% ~~~ ~~~~~~ 2~~ ~~~~~~~~~~~

• C)

F-4E F—5E F-i 5A F-i 6A

FIGURE 14 . Fuel Cost of Potential Aggressor Aircraf t
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The F—5E uses 63 percent less fuel than the F— 14E , 55 percent

less fuel thar the F—l5 , and 23 percent less fuel than the F— l6 . This

reduced fuel consumption becomes more important as aviation fuel

prices increase rapidly . Another important cost to be considered is

that of depot maintenance .

The depot maintenance costs for each aircraft  include civilian

labor , material , overhead expenditures , and payments to contractors .

Facility—related costs which reflect  in—house general and admini-

strat ive expenses are not included. An estimate of’ the annual depot

maIntenance costs associated with an 18 UE squadron of each type air-

craft can be made using the following formula.

DM Variable Depot Maintenance Cost Per Squadron Per Year

DM QA + QBX

Where :

Number of a i rc ra f t  in squadron

A Annualized tJE cost

V B = Flying hour related cost factor

X Number of flying hours per year per aircraft

Using the cost factors for variable depot maintenance ~see

Appendix E ’ , the annual expenses are :

F— 11E DM :QA + QBX

V 
= (18)(67 ,lO14) + (18)(2014)(250) = $2,125,872

F—5E DM (l8)(8 ,526) + (lB)(l09)(250 ) 6 143 ,968

F— 15A DM = ( l8) (76 ,6 6 1)  + (18)(2714)(250) 2,612,898

F—l óA DM = (l8 )(5O ,14L15) + (l8)(186)(250) 1,7115,010
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_ _ _ _ _ _ _ _ _ _  _ _ _



-
_ _~

V
~

V_ V
~

V - - V -_ - - ---V. - --

2.61

~~~ 

-

~~~~ - ~~
-

~‘

C) 
V.— 

~~~~~~~ 
~~~~~~ 1. 75

~~~ 75~~~~
V 63%~~~~

r ~~~~~~~~~~~~ - ~~~~~~~ 

--

~~~~~~ ~~~~~~~

F-4-E F-~~ F-15A ~-I6A

FIGURE S. Depot Maintenance Cost of Potential Aggressor Aircraft

The bar graph visually depicts the comparison of depot main-

tenance expenses , showing the F—5E again considerabl y less than each

of the other aircraft . t 
V

Another important element of the maintenance funct ion is the

base level maintenance operation . Base level maintenance factors ,

based on expenditure data in the Operating Budget Management Report

and the actual flying hours of each type aircraft , are the sum of

material and labor sub—factors (see Appendix E).

4.64
V—

~
--- ~~~~~~

U,
0 32 ”

2.51

_ _ _ _  

1.31 
_ _ _ _  _ _ _ _

F-5E F-i5A F-16A

FIGURE 6 Base Level Ma intenance Cost of Potential Aggressor Airc ra f t
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The base level maintenance costs are considerably less for the

F—SE than any of the other aircraft. This is to be expected because

the F—5E has none of the more sophisticated avionics.

High cost repairable items m”st also be considered in order to

complete the maintenance factors needed for cost comparison . Rep ien—

ishment of’ spares cost estimating factors (see Appendix D~ are used to

analyze typical squadron operat ing costs and weapon system corn- - 
-

parisons . These factors include costs for replacement of’ condem-

nations , obsolescense , and those costs generated by modificat ions.
“

- V

Use of replenishment spares cost factors result in the following graph.

.542
• V.,, _ _ _ _ _ _ _ _ _

~~~~~ ~6%~~ ~~ .594 ~~~

F—4E F-5E F-15A F -16A

FIGUR E 7. Replen ishment Spares Cost of Potent ial  Aggressor Ai rcraf t

This graph completes the comparisons of the aircraft  in the

cost considerations of fuel , maintenance , mater ia l , and labor. None

of the a i rcraf t  — the F— 14 E , F— iSA , or F—16A — demonstrated a lower

cost factor in any of the areas analyzed . How does all this add up in

annual costs for an 18 UE squadron?
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The f inal  comparison shows the annua l total cost of’ an 18 UE 
V

squadron with a surmnation of’ the areas analyzed . The summary of’ cost

factors, in fiscal 1977 dollars , demonstrates that the F—5E is the

most economical choice for the Aggressor role.

10.59 11.09

6.55 r
U, ~~ 65~~~~~ ~~ 6~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ 

V 

-

~~~~ 3.66 
_ _ _ _ _  _ _ _ _ _

F-4E F-5E F-15A F-i6A

FIGURE 8. Summary of Cost Factors of Potential Aggressor Aircraf t

The Aggressor role has been provided by F—SE aircraft since

1975. Senator Goldwater , a member of the Committee on Armed Services ,

once stated that  the Aggressor squadron is “a very fine thing ” and it

“ should remain a permanent part of the Air Force curriculum .”
8 H ow-

ever , present Aggressor resources are insuff ic ient  to provide all the

DACT required by tactical fighter units , and according to Major

General James B. Currie , Director of Programs , DCS/ P&R , the U.S.  Air

Force has no plans to buy any more of the aircraft  for Aggressor

squadrons . At the present time the ratio is one Aggressor F-SE for

32.5 tactical f ighter  aircraft . The Air Force has a 711 UE Aggressor
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force and a tactical fighter force comprised of 1,668 UE in the Active

Force and 714 0 UE in the Reserve Forces.9

The F-SE Aggressors can provide only 50 percent of the DACT

support required by 16 air—to—air squadrons and 50 air- to—surface

squadrons worldwide. However , full utilization of available Aggressor

resources can contribute the most to our combat readiness for the

least expenditure . A study conducted at Nel lis AFB concluded that ,

because of the relat ive operating cost of the F—SE and F— 11/F— l 5, there 
V

is a net savings of $760 each time an F—SE flies a DAd sortie at a
. 1 0  . . . . H

host F—11 or F—l5 unit. This includes airlift costs, deploy,

redeploy costs and per diem costs . If the current DACT deployment

capability (1 ,130 sorties per month) is projected to an annual total ,

there would be a net annual savings of over $10 mil l ion  in aircraft f I
operating costs. V

This annual savings , however , is small compared to the savings

a General Accounting Off ice  ( GAO ) report said was possible if f ly ing

hours were reduced by 25 percent and replaced with simulator hours. A

simple calculation shows that if the sixteen air—to—air squadrons

reduced their combined 72 , 000 hour annual program by 25 percent at

approximately $2100 per hour , a savings of $37,800,000 would result.

A closer examination reveals an important fact that flying hour

costs are high principally because of the manpower required to gene-

rate a flying hour. If the advertised savings were to be realized ,

our maintenance manpower woul d also have to be reduced by the same

amount. But manpower can be reduced only to the point where war t ime

and peacetime mission requirements meet . Unlike the strategic forces ,

tactical fighter forces have a wartime sortie rate that is greater
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than the peacetime rate . 11 Ma~,ntenance manning is based on ~aro:ro~

requ irement , so the manpower reductions that make up much of the sav-

ings tied to flying—hour costs will not be made. Tactical f:;~~or

units do not , then , offer the savings that can be achieved tv stro-

tegic a i r l i f t  and bomber commands throug h the use of simulators .

Simulators can and should be used to enhance pilot s~~~ls.

Flight simulators can be used e f fec t ive ly  for basic pilot profi oienoy

skills and procedures , but can simulators replace the aircraft in.

air—to—air combat? Sophisticated simulators have been designed to

‘V

provide some degree of a i r—to—ai r  simulation , but there are two m a j o r

drawbacks. First , the Air Force became interested in flight

simulation as a concept for savings . The McDonnell A i rc ra f t  (MC A F)

simulator with one pilot contracts at $1200 per hour , more than an

actual flying hour in an F-SE. Second , simulator learning without the

threat of physi cal harm may lose something in terms of the pilot ’s

total capability to cope with future stressful demands on him .

Learning to react properly under stress is one of the most important

factors in air combat , and the author contends that the stressful

situation cannot be simulated properly in a non flying environment.

So , even though flight simulators can enhance pilot skills , their

application to air—to—air combat is limited and expensive at the

present.

Many military and civilian studies have also explored the

applicabi l i ty  of Remotely Piloted Vehicle (RP V ~ systems to modern 
V

aerial combat. RPV ’s are economicall y ideal for penetrat ing and

operating in hostile environments where high loss—rates might pro-

hibit operations by manned aircraft . Progra~~ed flight patterns for
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reconna:ssance , -d~ fense suppre ss :o r . , and st~-~~~e r~: sE : ~ -r. s rave been

suc cess f .~ . ~owe-.’er , ex :stin~ teo.hn : l o~ v does not per~ :t tne

t~e funot:-rns recu~ ”ed for successful a:~ :omtat . T.~e

~~~~~~~ :r. a r  combat must have the capabil .‘ to c reate  or ac t  upon

ei a ternatives . The use of unmannec a :roraft for a:r

s~~
-
~e~~:c”- : t- ;  is st:ll in tne di st ant f u t

:r c o n c lu s i o n . , the F— SE a:~ oraft and the Ag~ re~ sor con cert  of

‘-a:r.:ng o an r o t  he mat coec by any m t h e r  a I r c r a f t  or m e t  ~~ CV V- of

Th~ aircra ’ t ~s u n e o -~a I l e d  b any a i r c r a f t  i n , fu e l  e c o n o my ,

rta:n.tenance economy , lack: of sno~:e trail , l a w  r a d a r  reflectivity , an:

d i f f i c u l t y  of visua . a c q u is i r : or . . ~~~
‘ f :x ed  costs  of the  a : rc r af t  p r o —

cur red are inc luded , the F - SE bec omes an even more economical ly  desir-

able choir e .  Its i n i t i a l  lower  cost and m a i n t a i n a b i l i t y  are o p t i m i z e d

for  use in t h e Aggre ssor m i s s i o n .
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CHAPTER VI I

S’Jti’d.4FY, CON C~ L~~ONS, AN FEC-P .ENOATI-ONS

SLT’~0dAF Y

A credIble ~arraw Pact attac~: could come w:tr. li tt e :-~~

warr.:nc. ~iil n.istorv repeat ~tself? The out:reak of ~o r d  ~ar ,
V 

~:orea , and Vietnam four: tne Air Fo’~ce unp~ ePa~ ed fo’- combat. but t:e

length cf the confltots allowed ru~’f:ciert time tV: establ:sh training

procraro r geared t: the war . The next war , how eve r , ma’.’ rot prov :de

: ~ ~~ :T:_:::~t: :::::a:: :::zse~
part ially r the fa:l.ure to antici :a~ e correctly the nature of the

conflict that -was to oore. Any significant deficiencies that exist  in

today ’s air combat training program could result in an unaocertat e

outcome of a future conflict. It is axiomatic that tne pilot traininc

reauired to accomplish this mission is perhaps the most expensive

educa tion process in the world. The ever increasing Warsaw Pact a:r

threat and the ever tighterii .mr budgetary constraints on U.S. m:litarv

- - expenditures have urged a close examination of the Air Force ’s pre—

paration for air-to-air combat . This thesi~ addressed tha t aim - to

seek the most realistic , cost effective method of dissimilar

air—to—a ir training , and to determine if there would he a continuing

• need for Aggressor Squadron training in the future .

The development of tactics and strategy of aerial combat in

Chapter II was followed by the origin of the U.S. Air Force Aggressor

_______ —— — - - ~~~
_.. .. ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ ‘~~~‘~~~~~~~~~~~~~ ‘ ~~‘
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Sq-u~ drcns in Chapter ::I and tneir current tra:ning role in Chapter

V V . An eva uation of Aggressor tra:ning in Cn.apter V compared the

air-to—a ir combat results c-f two distinct periods of tne V:etnam aur

-war - ore without Aggressor traoning and one witn. Aggressor training.

The outcome was projected to a possitle NATO conflict to determine if

tre~E war a f u t u ~~e ree d for Agoressor t’-ain:ng. A t e ~rate solut ::—r

to the Present Aggressor prcwram — the  F— 14 , F— 1S , F— ~~ , and fligr.t

s:mu at:r — were o n - ; e r : i z a t e d  in .  Chapter VI using cost cons~ dera t : on s

as the basi-s for conpar :son.

CONCLUSIONS 
- 

V

The genera l conclusior,s of this thesis are :

fl) the rrezent Agg ressor operations provide the roost

realistic , cost effective method of dissimilar air—to— air train:nc

ava ilable today .

‘2) Agc ressor squadrons equ i p p e d  with F— SE a i r c r a f t  wi l l  ce

needed t h r o ugr . the  mid  l9 80 ’ s.

A review of loterature on quantitative analysis of the effect

of pilot sKills on air combat revealed the fol lowing i n f o rm a t i on . Ar.

attempt by Herbert Weiss in 1964 to quantify the effects of pilot

skill in air—to—air combat confused general flying experience with air

combat skill , though his conclusions form the basis for some of our V

training programs today . Another attempt to tie peacetime pilot skill

factors to wartime air combat results was attempted in 1974 by Peter

deLeon of Rand Corporation , but the study was inconclusive due to the

lack of critica l peacetime training records. A systems approach

developed by the Air Force Human Resources Laboratory laid the

60

L~~~~~~~~IV V-V VV VV ~~V V~~~ V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V~~~~~



-~

fcunhat :or for :-~-t~~rm:r.:ng and measuring common flying tasks, but

pre-estab ’.:she d performan ce criteria for the measurement of air—to—air

con tat sKills nar r:~ teen deve loped  in t o  a viable systems

a~ pr cach  format cue to u n c o n t r o l l a b l e  v a r i a b l e s  and the complex i ty  of

t n e  m i s s i o n .

R e s e a r c h  in. e m e a su r e m e n t  of p i l o t  ski l l~ to  compare  a

p i l : : ’ s a:’- comb at  sk : ls ce fo r e  and a f t e r  c o m p l e t i o n  of Aggressor

t r a i n i r ~’ r e s u l t e d  on l i t t l e  v a l i d  s ta ti s t: :al  :a ta .

A na v z a t :o n  of p i l o t  sk i l l s  recorded on 300 DACT ques t i onna i r e s

produced  mixed  r e su l t s  because lack  of a s t a n d a r d i z e d  mossior  d~ d not

a T l o w  eac:n task to be measured at the  same level of d i f f i c u l ty .  The

Operat ions Analysis  Branch of the ~1414O th T a c t i c a l  F i g h t e r  T r a i n i n g

Gro up at Nel l i s  APE , Nevada , overcame th is  problem by measur ing and

comparing results obtained from similar missions flown before and

after aircrews receive Red Flag training . Valid q u a n t i f i c a t i o n  da ta

is i n s u f f i c i e n t  at this  time for any meaning ful  assessment.

The determination of- the  Aggressor squadron ’ s e f f e c t i v e n e s s

today and importance in the future was made on the Navy ’s significant

improvement in air combat capability in Vietnam after A ggressor

training was initiated. The Navy ’s improvement by a factor of five

V was accredited to the Aggressor program , and this factor projected to

V V 
a fu ture conf l ict revealed a substantial savings of over 50 percent in

personnel and equipment . This analysis , though general in nature ,

indicates the necessity of a continued Aggressor program .

• The F—5E in the Aggressor role has a significant advantage over

the F—14, F—iS , or F—16 due to fuel economy and maintenance economy .

An economic comparison of an 18 UE squadron of each type aircraft

~ 
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revealed the F—5E to be ~~ percent more economical than the nearest

compe ti tor , the F—l6. The F—5E also presents the closest visua l and

radar re f lec t iv i ty  simulation to the M G— 2 1 , postulated to be a

primary threat through the mid—1980s.

The state of art of air combat simulation by flight simulators

does not j u s t i f y  the s imulators  to replace any part of the dissimilar

flying program . The air—to— air flight simulators have improved

immensely, but the cost per hour of operation has already exceeded the

cost of an P-SE flying hour.  Also , st ressful s i tua t ions  of a i r — t o — a i r

combat cannot he simulated in a ground environment; the pilot must

experience the stress under actual flight condi t ions .

Studies that have explored the applicability of unpiloted drone

systems to aerial  combat acknowledge tha t  it may take con s o de ra b l e

time for technology to reach the point where the more sophis t ica ted

air combat applications are realized . Computers cannot duplicate the

functions of the human brain ’s ability to create or innovate unpro—

grammed al ternatives that  may be required for the success of an

ai r—to—air  engagement. Only manned systems like the F—5E can fill

this role for the foreseeable fu ture .

RECO~~1ENDATIONS

4 The Aggressor program should be continued wi thin  the present

framework of air combat training as the focal point of enemy tact ics ,

weapon systems and philosophy . Tactical fighter unit pilots realize

an emotional benefi t from training against an adversary that is not

involved in their  day—to —da y operations.  Less direct contact wi th  the
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adversary  pilot reduces the fee l ing  of comradeship and promotes the

unknown that makes for a more realistic combat environment.

Serious consideration should be made to the purchase of more

F—SE aircraft . The F—SE force , unequalled by any other aircraft in

representing the dominant Warsaw Pact threat until at least 1985, can V

c o n du c t  only 50 percent of all dissimilar t r a in ing  required by our

tactical air forces, One method that would improve tactical force

readi ness wi th  minimal Air Force organizat ional  disturbance would be

to expand each Aggressor operation (wi th  the exception of the Pac i f i c

squadron) to a 2~4 UE squadron.  An al ternate method in Europe would V

entail expanding the “dual base” concept of co—locating F—l5s and

F—l6s together into a local dissimilar program.

CCTS Ai rcrew t ra ining records should be catalogued and re— V

t am ed , possibly in a computer system , to fac i l i ta te  fu ture  diagnosis

of training deficiencies.  This would allow us to move from a tradi-

tional approach to a more object ive method of measuring training .

V Fur ther  studies should be undertaken to iden t i fy  and e s t ab l i sh

performance requirement criteria for all aspects of air—to—air combat

training that can be used in skill level assessment . A i r - t o - a i r

flight simulators could be useful in measuring these skills w i th, a

pilot “flying ” against a “canned” or progra mmed mission . A stan-

dardized grading system based on these programmed missions could at

least provide a strong measurable foundation for the more advanced air

combat missions.

— -  ~~~ - V
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GLOSSARY OF TERMS

Aggressors: The 6Z4th and 65th Fighter Weapons Squadrons at Nellis AFB ,
Nevada , the 26th Tactical Fighter Training Squadron at Clark AB ,
Phil ippines , and the 527th Tactical Fighter Training Squadron at
Alconbury ,  England. Their primary mission is to provide re-
sources and expertise in dissimilar air combat training (DACT).

Air interdiction : Air operations conducted to destroy , neutralize , or
delay the enemy ’s military potential before it can be brought to
bear against friendly forces.

Air superiority : That degree of dominance in the air battle of one
force over another which permits the conduct of operations by V

the former and its related land , sea , and air forces at a given
time and place without prohibitive interference by the opposing F
force .

Conversion Course Training School (CCTS): Conversion train nig into a
specific weapons system from another operat ional  weapons sys t em V

of the same category. This training involves only that traininR
required to employ the new weapons system . It does not norroal’y
include the basic procedural doctrinal training for the weapons
system category.

Designed Operational Capabili ty ( D OC) :  Mission for  w h i c h  a uni t  was
organized or designed.

Red Flag : Nickn ame of an exercise used at Ne ll i s  APE , N evada , to
provide realistic combat t raining . A squadron size uni t  and its
support elements deploy to Nellis for several weeks to operate
in a combined air and surface threat environment .

Replacement Training Unit (RTU): A Major Command training unit w h i c h
pr ovides the in i t ia l  operat ional  a i rc ra f t  check—out for  U FT
graduates that includes basic tact ics and doctrine .

Tactical Air Forces (TAF): Term used to include al l  USAF commands that
possess tactical aircraft including , but not limited to: Tacti-
cal Air Command , 0acific Air Forces , Alaskan Air Command , and
United States Air Forces, Europe.

Undergraduate Pilot Training (U P T ) :  The basic t ra ining program which
‘ I t rains off icers  to perform dut ies  as pi lots .

Weapons System: The total complex of equipment , skills , and techniques
which together form an instrument  of combat , usual ly ,  but not
necessarily having an air or space vehicle as its major opera-
tional element.

6~
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:Irawing upon a united number of b’,o r .d  V, ar I and ~

‘,or1d ~.ar :~
engagements , Weiss attempted to define just how critical pilot
skil was . lie der ived the fo lowing approximat ion :

F .  K . 1  / (
~~ - in .  whic~-.

= t h e  number of pilots kil ed in. a c t i o n  b y enemy aircraft
V 

w ith  some nu mber  of ~i_1s , j ;

= ~~~ to ta l  num ber of  p :_ o :~ l i t ’ in r  or dead v:itt at ~~ast

the score j ;  and

= t h e  p robab i l i t y  tha t  a pilot Will  t e  killed in his ~th

decisive combat (one in which a plane is downed).

.~eiss compared w it h  the number of decisive- combats and obs~ rv~ d

that a p i lo t’ s p r o b a b i l i t y  of living through a decisive engagement

improved 20 fold ~rom. his firs: to his fiftn mission.
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DACT MISSIO ?~ ~ThFSTIONA!RE

1. DATE : ORGANIZATION :

2. TYPE AIRCRAFT :

3. PRIOR SORTIES FLOt~IN Af’,/~INST A RESS~”~S: PILOTS:

WSO:

4. TYPE MISSIOM (lvi , 2v1 , ETC.):

V 5~ EM~ Ar.EMENT SETUPS (VISUA L PERCH , r1C1, HEAr)O~!, ETC.):

ENr’~A~EMENT NUMBER 1.

2.

3.

4.

5.
6. IF YOU 01’) NOT HAVE A TALLY ON TUE F-S 0URI~G EN(W EME~T SETUP , A’!SWF!~THE FOLLOWING CONCERMIN~ YOUR PIITIAL TALLY-HO ’s:

a. ENGAGEMENT NUMBER 
____ 

1 2 
____ 

3 4 5

b.P1IOT/WS3 P W P W P W P W P W

c.NO TALLY_HO
(NEVER SAW)

d.RA’~GE— P~IT I A L 
V

EST IFIATE

e.RANGE—ACTIIAL , IF’
K’~OWN

f.TIIE COLOR OF THE

_____________________ _____ _____ _____ _____ _____ _____ _____ _____ _____ _____

COMMEN T S :
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7. WHAT AIDS , IF ANY , WERE USED IN OBTAINING TALLY-HO ’s:

NONE , 0 GCI , DONBOARD RADAR , ETISEO , 0 i.o. BOX ,O RHAW ,

0 SITUATION AWARENESS , OOTHER CREWMEMBER , DOTHER (SPECIFY).

COMMENTS:

8. RA~~E/ASPECT/AN r,LE-OFF OF F-5 AT VID ON TACTICA L IN TERCEPTS:

a. ENGAGEMENT NUMBER 1 2 3 5

b . RANGE 
_________ /

CLOCK ~osr iro~ or
F—5~ ‘~ HI LEVEL , OR LOW

d. F-5 ’s CLOCK POSITION
TO YOU .

COMMENTS :

9 . I~ ONBOARD RADAR WAS USE’) TO DETECT! INTEPCEPT THE F-5(s)  t~NS’1FR r~ ’ FOk~LO’-’IN( .:

a. ENC~AGEMfNT NUMBER 1 
— 

2 
- 

5
b . PICKUP R.AN C,E

c. IF APPL ICA~ LE ,
LOCK -ON RANGE 

_________ __________ __________

d. VIS P) ?IADE , YES OR
NO ________  ________  ________  ________  ________

e . WEAPONS DELIVERED,
YES OR NO 

__________ __________ __________ __________ __________

f IF Ml’ , YOUR OPINION
A~ TO W~~. ___________ __________ ___________ V

COMMENTS :

- ~~~ - -V - 
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13. IF ATTEMPTS WERE MADE TO USE T HE ONBOARD RADAR ONCE A TURNING FIGHT ST~R TED ,

A ISWER TH€i FOLLOWING CONCERNING THE NUMBER OF ATTEMPTS (A) VERSUS SUCCESSES (S):

a. ENGAGEFIENI MJMBER 1 2 3 4 5

b. ATTEMPTS/SUCCESSES A S A S A S A S A S

c. F4 - FULL SYSTEM

- AUTO ACO

- STAB OUT

— TISCO

d. 115 — FUL L SY STE ~
— FLOOD

- SUPER SEARCH

____ E E E E E EE EEE
COMMENTS:

11. WHAT PERCENTAGE OF THE TIME DID ERRORS IN ESTIMATING RANGE/ASPECT/NOSE
V 

POSITION OF F5 CAUSE SIGNIFICANT PROBLEMS IN YOUR GFF’CNSlVE AND DEFE~SJVF M~ P~_

EUVERING?

RANGE ASPECT NOSE POSITION

% OFFENSIVE : 
________ _________ _____________

% DEFENS XVI : 
_________ ______ ______________

COM1 IEN TS :

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _I 
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12. WHAT PERCE NTAGE OF THE TI ME DID THE HANEt1V E RA BI LIT ’~ OF T IlE F—S C~ IJ S E

UNEXPECTED PROBLEMS IN YOUR OFFENSIVE/DE FENSIVE MANEUVERING?

% OFF ENSIV E : 
_________

~c DEFENS IVE : 
__________

COMM EN T S :

13. KNOWN OPPORTUNITIES FOR YOU TO HAVE TAKEN SHOTS:

TYPE FOX —i FCX — 2 FUX —3 
V

SHO T OPPORTU NITIES 
________ ________ ________

SHOTS A T T E M P T E D 
________ ________ ________

VA LID SHOTS ________ ________ -________

a. PLEASE EX PLA IN EACH MISSED OPPORTU NITY FOR A SHJI .

EXAMPLES: 2 FOX — 2 - “ISJUDGIU RANGE

1 FOX — 1 COULD NOT LCCK ON

I FOX — 3 — WRONG SW ITC h ES

b. PLEASE EXPLAIN ANY NON VALID SHOTS TAKE N.

EXAMPLES: 1 FOX — 2 — TOO F1(JC H ANGLE OFF

V 1 FOX — 3 — ANGLE TOO FAR AM) OUT OF PLANE

1 FOX — 1 - IMPROPE R SWITCHE S
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RED yLj.~: Q’J :F-Ia~T:oN :‘ YFLE

1. For analysis pV DO~~~~~~~~ Fed Flas au tificatior. of conposlte n~ssa enshas been di~~ded into two t~artc; i.e., the basic reission portion (tna:
portion dealing with primary D3 such as strike), ani tne portion dealing-
with aircraft survivability. The following information describes the
cu tificatiom method used by the 4~~~t~- Operations Analysis French at
Nellis AFE, Nevada to measure aircrew learrLrig in Fed. Flag nissiono .

2. Quantification of alrcrew learnimo in each Fed Flas is accomplished.
on cort Doslte missions by usins a raired obse~~~ tion rest techr.icue; i . e . ,
measurtnr and com~~ rinc results obtained from similar missions flown
before and after  aircrews receive Fed. Flag trainir,o. These missions are
nor~~ lly flown or. day 2 and day 10 of a given Fed Flag deployment. Any
sior~ificant change ir, scenario or force structure between the two cor-
posite missions invalidates the aired observation results.

3. The F-5 aggressor units used in Red Flag are hi gbJy trained and
V represent a relatively constant threat level. Because the F-5 aggressor

units could not fully support both Red Flag and their other corrnitments,
Fed Flag has found it necessary to supplement agzressor forces with
different types of aircreft and aircrews from other units ( e . g .,  F-lID ,

V F-105, F—4 , ~-i06 , e tc) .  This has created a problem in normal quantifi-
cation methods because the Fed threat is not constant on both days. It
often consists of Red aircrews flying the sane type of aircraft as the
Blue Force with aircrews learning at a rate somewhat equivalent to Flue
aircrews. We recognize that F— 5 aggressors also continuously learn and
improve in Red Flag but , because of their already high skill level , the
degree is significantly less than that of deployed ux.~ts and the ± m aot
or. day 10 scores is considered ne=ligible. The met result of the rr~xedforce is that Bed Force aircrews ~other than F—5’~ are learning and
improving simultaneously with Blue Force aircrews, and learning based
on differential scores between the two forces is not clearly evider.t.
This phenomenon was first reported during Fed Flag 77-10 , and has been
monitored subsea ~emtly to evaluate its full im~~~ct on quant i f i cation
results. Thus ~ne Blue Forces do not always show im proved scores on
day 10 versus day 2, when their performance may have actually improved .

4. In late ~97i , sufficient data were available to address the effect
of’ a mixed Red Force (F-5s and another unit) on quantifi cation results.
Several terts were conducted com~~ring results obtained from trials.
where the Red Force was F-5s only to those where the Red Force was F—5s
plus ai~~-~raft of a different type. Any effect on strike force basic mis-
sion s ores was found to be negligible aV V V I undefinable (lost in the noise
level). This is primarily because enzagE nent resu .ts are not used in CO~~~V piting ‘basic mission scores and bec~ ’~~~ jf existing ROEs, i.e., strike
aircraft are not engaged during munition delivery runs. On the other
hand , survivability scores for strike aircraft were found to he sig-nifi-
ca -t1 ’ influenced by the type of aggressor forces. Th~se scores are

- ~~~ - ~V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -__ - - 
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calculated using air and ground fo rce engagement results and are welonred
based or. the type and nu r Vh er  cf Fed and Flue Forces available.

~~. To compensate for  the inabilit y of the meas~~ enen t system to isolate
and define both Red Force and Blue Force learning sinultaneouslv , ar,
adjustment function was derived based on the learnir,c differential
measured when the Red Force was all F-5s and when a mixed force was
used. The present adjustment fV~~ ct ioV r~ is applicable when the ratio
of F-5s to total Red Force aircraft is .5 cr greater. All mixed Red
Force ratios to date have fallen wit hin this range. The following
function was derived based on emp irica l data and. is app lied to adjust
differential scores (day 10 roinun day 2:

L~ = LN + 14 (
~) - 1

where:

LA = Learning in percent adjusted for the effects of a mixed Fed. Force

LN = Learning in percent calculated (day 10 minus day 2 scores:) V

but not adjusted for the effects of a mixed Red Force

14 A constant derived from histori cal data

R = The force ratio func t ion  of F-5 aggressors to the total Red
Force (F—5s total Red Force)

6. All ~~st quanitfication results where the Bed Force was a mix of F-5s
and a different type of aircraft have been adjusted by use of the above
funct ion .  The cumulative averages shown in the e~~.m ;l~ reflect this
refinement . Individual trial measurements forwarded show both the learning
calculated before and after the adjustment factor has been applied. Quan-
tification results are shown with the adjustment applied to better account
for the mixed aggressor force .
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QUANTIFIcATION RESULTS , RED FL~.D 78 — 9

26 SEPTEMBER AND 6 OCT O BER 197i MISSIONS

GENERAL COMMENTS:

1. The quantification results for the second half of Red Flag 7i - 9
are considered valid.

2. Strike , CAP , W~~, and recce aircraft were all F—4s which created
identification problems for the AD force on the first quantification
mission , 26 Sep 19?8 . In part , because of the difficulty in
differentiating between CAP and the associated strikers, the Red Force
F-15s scored zero in survivability on 26 Sep 1978. Identification
and tactics used by the F—15s improved, as shown by the results of
the second quantification mission cm 6 Oct 1978:

a. 50% increase in valid engagements by F-15s against CAP aircraft.

b. Reduced CAP valid engagements against F-15s by 67%.

c. 15% increase in valid engagements against strike aircraft by
F-15s.
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QUrWfIFICATION MTSSION RESUl TS
FOR

26 SEP 1978 AND 6 OCT 197S

1. OPERAT~C)NAL SU!~~P~RY:

a. Blue Force

~~pe 26 Sej~~~ 6 Oct 78
Unit Acft Sched flown Sched Flown

474 TFW F-4D 12 12 12 12
178 TFG A- 7D 6 6 6 6
SS TFW F-4D 4 4 6 6
VMFA 314 F-4N 6 6 5 6
366 TFW F-lilA 3 2 3 2
35 TFW F-105G 4 4 4 4
35 TFW F-4G 3 3 3 1

V 3S3 TRW RF-4C 2 2 2 2 - ‘
V 21 TASS O- 2A 3 3 3 3 V

319 BMI~i B-521i 3 3 - -

7 BMW B-52D 3 3 3 3
68 BM1~ B-52H - - 3 3
5S2 AWACW E-3A 1 1 1 1
307 ARC KC-135 2 2 - 

- 
-

92 BMW KC-135 1 1 - -

VMGR 352 KC-130 1 1 1 1
924 AREFS KC-135 - - 2 2
32O B ~~ KC-135 - - 1 1

b. Red Force, Air

S7 1TW F-SE 8 8 9 9
49 TFW F-iSA 6 6 6 6

c. Red Force, Ground

% Flight ~ Flight
System 26 Sep Coverage 6 Oct Coverage

*~ff)S Ti (SAM #6) General Dynam ics 
~MPS-T1 (SAM #7) m op  - m o p  -

*MPS...T1 (SAy #8) Op 100 m op -

*M33 (#784) m op - m o p  -

*M33 (#642) Op 100 Op 100
~?v~33 (#516) Op 100 Op 100
*~v133 (#552) Op 100 Op 10))
*T12 (AAA) m o p  - Op 100
TRTC m op  - Op 100
MPS-19 (AAA #107) Op 100 m o p  -
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System 2b S~p Coverage U Oct Cuve:’a~-

A’~; -MPS-9 (A4.A #97) Off Range 
AN-MLQ-T3 (SAM # 154) m o p  - Op l o t)

V AN-MPS-9 #31 m o p  - Op 100
AN-MPS-9 #34 Op 100 Op 100
AMS (Tolicha Peak) Op 100 Op 100
ANS (Tonopah) Op 100 Op 100

*Systerp.s which have a videotape capability , a primary aid in asscs~~n~.
valid engagements . Systems without a videotape capability arc not

V used for quantification data.

2. QUANTIFICATION SCORE:

Basic Mission

26 Sep 78 6 Oct 78
Acft/ Points Percent Points Percent Percen t ~~~~~~~~
Unit Pole Possible Achieved Possible Achieved Diff 1C(~~

V
~

F-4D Strike 3,250 95 5,760 83 -12 -2
474 TFW

A- 7D Strike 1,SOC 53 2,050 51 -2 S

178 TFG
V 

F-4D CAP
56 TFW Ingress 4 , 251 31 5 ,814 3 -2S

Egress 1,629 74 1, 588 84 10
Total 5,SS0 43 7 ,402 20 -23 -

~~~~

V 
F-iSA AD 7,505 30 3,951 40 10 20
49 TF ~
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V Survival

26 Sep 78 ô Oct 7S
Acft/ Points Percent Points Percent Percent AL1~ u s t c J
Unit Threat Possible Achieved Possible Aj iieveJ D i f C  1)i ii ~~-

F-4D Air 2,997 90 4,185 71 -19
474 TFW Ground 150 12 216 67 55

Total 3,147 86 4 ,401 71 -15 -S

A-7D Air 1,440 69 1,859 69 0
178 TFG Ground 78 100 108 70 -30

Total 1,518 70 1,967 69 -1

F-4D Air 1,530 12 2,025 15 3
V 56 TFW Ground 50 100 108 100 0

(CAP) Total 1,560 15 
- 

2,133 20 5 15
V 

F-iSA Air 244 0 277 79 79 89
49 TFW V 

V

**The differential between the two trials has been adjusted to reflect
the effect of learning by the mixed AD force.

3. OVERALL SCORE. Basic mission and survival scores were coirbincd i nt o
V 

an overall score using the weights of 2/3 and 1/3, respectively; i.e.,
overall score = (2/ 3 x ~ difIcrcnce in basic mission score + 1/3 x
9o difference in total survival score) -

Aircraf t Overall Score (~
)

F-4D Strike (2/3 x -2) + (1/3 x -5) = -3
V A-7D (2/3 x 8) ‘- (1/3 x 9) = +8

F-4D CAP (2/3 x -13) + (1/3 x 15) = -4
F-iSA (2/3 x 20) + (1/3 x 89) = +43

4. ~~MJLATIVE AV131~AGES. Cum ulative average scores (day 10 minus d:~y
were computed to reflect the total quantification experience obtained to
date by an aircraft task. These scores are shown below and reflect data
for which two or more valid Red Flag quantification evaluations were
available.

Sample Size Cwnulative Overall
Aircraft Task Effective Sorties Difference Score %

A-7 Strike 266 +13
F-4 Strike 287 +13
F-lOS Strike 125 +15
F-100 Strike 98 +17
F-is CAP 158 +9
F-4 CAP 48 #6

V F-10ô Al) 44
F-lS AD 37 +22
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Aircraft Fuel Consumption and Flying Hour Cost Factors
(FY 77 Dollars )

Aircraft Type Fuel Gal Fuel/Hr Fuel Cost/Hr

F—4E JPL~ 1 ,555

F—5 JPL~. 575 2L~0

F— 15 JFk 1 ,275 552

F— 16 JP~+ 7k5 ** 323

1. Fuel costs ~2- $ •Lf33 per gallon

2. Estirnate** per AFR 1 73—10

Aircraft  Variable Depot I1aintenance Cost Factors
(FY 77 Dollars )

Aj .rcraft Annual Cost Per UE Cost Per F/Hr

F—LfE 67, 10k 20k

F-5E 8,526 109

F— 15 76,661 27Lf

F— 1E 50,i~i~5 156

1. FIXED costs are excluded from these factors.
2. The UL factors reflect a nonoperating aircraft (~ C-A~

allowance of 10% authorized squadron strength.
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Base Level Aircraft Maintenance Fi~-ing :-iour Cost Factors
(Fl 77 Loliars )

~i r c r a ft  Material  Cost t- ~-~~ - Lebor :otaL ~a~ or
~ f f  ~~ rsar. Civ

257 32 726 ~5 7’~3
F—5 kO 11 227 12 250

F—15 305 2k 509 C 5V~~ 3

F— 16 163 18 3~77 0 395

1. Material factors based on expenditure data in Operating
H Budget Management Report  and the ac tual fl ying hours .

2. Labor costs developed by data or estimating equations
provided by P?J~P and AC~- C A .

Repleni~ hmer.t Spares Flying Hour Cost Fac tp rs
(Fl 77 Dollars )

Aircraf t  Rep lenishment  Cost  st

F— kE 175
V 

F—5E 132

F-15 k9k
F— 1 6 151

1 • :-~ew aircra f t est imates are provided by AF/ACMC E.
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