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OR1GINAL PURPOSE

B RCOUCE AMBIGUITY ASSOCIATED WITH RELATIVE IMPORTANCE

OF TURN RADIUS, TURN RATE, ANC/OR G IN AIR COMBAT

MANEUVERING,



MANEUVERABILITY CEFINITION

ABILITY TO CHANGE ALTITUCE, AIRSPEED AMD DIRECTION

IN ANY COMBINATION.



? _QUESTIONS 7
HOW 15 TURN RABILS RELATED TO CHANGING DIRICTIONY
HOW IS TURN RATE RELATED TO CHANGING DIRECTICN?

HOW IS 5 RELATED TO CEANGING DIRECTION?



| FIRST CUT [SIMPLZ MINDEC) RESPONSE |

TUHE HADIUS REPHLSENTS HOW SMALL AN ARES OR YOLUME IN WHICH A OIRECTIONAL
CHANGE CAN BE ACHIEVED

TURM AATE REZRESENTS HOW JQUICKLY A DIRECTIONAL CHAMGE CAN BE ACHIEVED

6 REPRESENTS DIRECTIONAL CHANGE AS AN ACCELERATION PERPENDICULAR TO PRESENT
LINE CF FLIGHT.



TURM RATE [DEC/EC)

MAREUVER DIAGRAM

ALTITUDE: 10000 1

F-4L (LES) (U) 9/74
& ALM-TE
MAXIMUM POWER




MANEUVER DIAGRAM N S——

d AIM-TE
MAXIMUM POWER

ALTITUDE: 3coco ¥

TURN RATE (DEG/SEC)




F-AF (LES) (u) 9/74

MANEUVER DIAGRAM a AIm-7¢

ENERGY LEVEL : 30000 F7 MAXIMUM POWER

TURM RATE (DEGSSEC)
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AIR DATTLE ARCNA
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MANNED SIMULATICH
ENVIROAMENT

- A.TITUDE AME1GJCUS
GET LOST IN VCRTICAL

- ATTITUDE AMB]GUDUS

- RATE OF CLOSURS UNLIKE CONTRIBUTES TO OVERSHOOTS
AZTUAL STITUATION :

SLEGESTED RESULTS

- USE OF VER[ICAL MAKEUVERS AMD HIGY QVERTAKE IS INEIBITED BEZCAUSE OF
AMBIGUOUS CUES

- TAKEN TOGETHER THESE INHIBITIONS SUGSEST EMPHASIS ON HORIZONTAL, SLOW
SPEED FIGHTS



VAREUVEREITLITY T

MANNZID SIMULATION } ) LOSING ENERGY AND WALKING DOWN LEFT 5
OF ENVELOPE
REAL WORLD
F-1C0 V& F-86H ' LOSING ENERGY BUT GAINING POSITION -
F-5A VS F-BEH END CAME

F-1G5 Vs MiG-17 {1965)

HARRIER VS ALL COMERS

YF-16/17 V5§ F-4E L GAINING ENERGY FOR NEW SET-UP
V5. TYPE | AND II



CURRENT GENERALIZATION - “MARP [

SHOULD BE ABLE TO QUTTURMN AN ADVERSARY AT ANY ENZRGY RATE WITHIN THE AIR BA

ARENA

OR STATED ANOTHER HAY

NEED FIGHTER THAT HAS A HIGHER EMERGY RATE FOR ANY TURN RATE/RADIUS, OR A H

TURN RATE/LOWER TURN RADIUS FOR ANY ENERGY RATE, WITHIN THE AIR BATTLE AREN



SUSPICION

] CURRENT GENERALIZATION (WARP 1) DOES NOT SEEM TO BE IN COMPLETE

HarMony WITH EM, Simucation, awp Rear (Mock) WorLp Evibpence.

] Wey? . . .



OESERVATIOMS SEEM TO SUGGFST

LoOWER TURN RADII, COUPLED WITH HIGHER NEGATIVE ENERGY RATES, SEEM

T0 SE THE DRIVERS FOR ENMD-GAME PLANE-OF=ACTION MANEUVERING.

HiGH=R TURN RATES/ENERGY RATES SEEM TO BE MORE IMPORTANT IN OQUT=OF=

PLANE MANEUVERING.

BATH LOWER TURN RADII/HIGHER TURN RATES AT HIGHER NEGATIVE EWERSY
RATES COUPLED WITH HIGHER TURN RATES/LOWER TURN RADII AT POSITIVE
ENERGY RATES SEEM TO PROVIDE ADVANTAGES WHEN MANEUVERING IN THE VERTICAL

PLANE.



UEEPER GFNFRALIZATION -"WARP 11"

NEED FIGHTER THAT CAN BOTH LCSE ENERGY AND GAIN ENERGY MCRE

QUICKLY WHILE OUTTURNINS AN ADVERSARY

SUGGESTS A FIGHTER WITH A HIGHER 6 Eh_ﬂﬁl AND HIGHER
73

TURN RATES/LOWER TURN RADII FOR_POSITIVE ENERGY RATES = BUT NOT NECES-

SARILY HIGHER TURN RATES/LOWZR TURN RADII FCR MEGATIVE EMERGY RATES.

TN OTHER WORDS, $JGGESTS A FIGHTER THAT CAN BE USED TO INITIATE AND

CONTRCL ENGAGEMENT OPPORTUNITIES - YET HAS A FAST TRANSIENT (“NATURAL

HOOK") THAT CAN BE USED TO EITHER FORCE AN OVERSHOOT BY AN ATTACKER

OR TO STAY INSIDE A HARD TURNING LEFENDER.



10EA EXPANSION

InEA OF FAST TRANSIENIS SUGESESTS THAT - IN ORDER TO WIN OR GAIN

SUPERIORITY - WE SHOULD OPERATE AT A EASTER TEMPD THAN OUR ADVERSARIES

OR INSIDE OUR ADVERSARIES IIME SCALES.

WHY? SUCH ACTIVITY WILL MAKE US APPEAR AMBLGUOUS (NON-PREDICTABLE)
THEREEY GENERATE COMFUSION AND DISORDZR AMONG OUR ADVERSARIES - IN

ACCORDANCE WITH GODEL's Froor, THE HEiseneerG PRINCIPLE AND THE SECOND

Law oF THERMODYHNAMICS.



_EXAMPIES

@ BLitzemiee ws MascinoT Line MentaLiTy (19400

§ F-86 vs MiG-15 (1951 - 53)

’ [sanELT Raip  (1976)



Horions

GioeL’s FooF

Herseneers PrIncIPLE

SeconD Law OF THERMODYNAMICS

e P

-

&

_SYNTHESIS

WE CANNOT DETERMINE THME CHARACTER
HATURE OF A SYSTEM WITHIN ITSELF.

LFFORTS TO DO SO WILL ONLY GENERA

COMEUSION AND DISORDER

e ——

FAST TRANSIENTS (FASTER TEMPO) TOGETHER WITH SYNTHESIS ASSOCIATED WITH GODEL, -

Hzi5em3ERG, AND THE SecowD Law suscesT A WEWw ComcepTion FOR AIR-To-AIR CoMBAT

AND FOz Wacikc Wam,



NEH COMCEPTION

EXPLOIT OPERATIONAL AND TECHNICAL FEATURES TO:

® GENERATE A RAPIDLY CHANGING ENVIRONMENT (QUICK/CLEAR OBSERVATIONS,
FAST TEMPO, FAST TRANSIENTS, QUICK KILL),

® INHIBIT AN ADVERSARIES CAPACITY TO ADAPT TO SUCH AN ENVIRONMENT

(SUPPRESS OR DISTORT OBSERVATIONS).

UNSTRUCTURE ADVERSARIES SYSTEM INTO A “HCDGE PODGE” OF CONFLSTON

AND nlsnﬂnthcausxua HIM TO OVER AND UNDER REACT BECAUSE OF ACTIVITY

THAT AFFEARS UNCERTAIN. AMBIGUOUS OR CHAOTIC.



ﬁ
p-T-p ¢ A-To- G *

OBSERVATIONS

. Quick/CLEAR ScANNING SENSORS
. SUPPRESSED/DISTORTED SIGRATURES

AcTvITY

. Quick AMD PrecisE PERFORMANCE

SUPERCRUISE
Rap1p Engrsy Gain and Rapip Emercy Loss Coupren wiTh Hi Turn RATES
aNp Lo Tusn Ranit

o Hi Pitce Rates/Hi Rowl RaTes/Hi Yaw RATES COUPLED WITH EASE OF
CONTROL

" KL Me 15M
. ﬁm WeapeNs AND Fire ConmTroL SySTEMS

. Crr BomESIGHT



HE wHO CAM HAMDLE THE €LICKEST RATE OF CHAMGE

SURVIVES.




