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FOREWORD

- =(U) This report was prepared by the Tactical Combat Alrcraft Project of

the Boeing Aerospace Company, Seattle, ‘ashington under contract FP33615-73-C-
3012, Project 1431, "Aerodynamic Synthesis and Flight Research" Task 143101,
Inclusive dates of research were 15 November 1972 through 17 September 1971.

* The program was sponsored by the Air Force Flight Dynamics Laboratory. The

Alr Force Project Engineer for tais investigation was Mr. W. Dudley Fields,
AFFDL/FXS. The suthors expresa their appreciatiom to Mr. Alfred C. Draper,
AFFDL/FX, for his guidance throughout this effort.

w) Significant contributiona were made to the study by the following

personncl:

Nelson - Progrom Manager J. C. Goodboy - Qperationa Analvsis

Brennan - Flight Systems Design A. D. Commot - Opl:ltlonn Analysis

Root - Configuration Design J. B. Miller - Model Design
R

. A. Day - Model Design

ol A -

0'Neill - Configuration Design
Palmer - Aerodynamics
. B. Sutherland - Aerodynamics
L. Maanick - Weighte Analysis
. L. Brown - Structures Analysis

. McKinney - Structures Design

SEPFrRESp oW
e
-

. L. Letsinger - Configuration Analysis

(v Classified information has been extracted from (asterisked) documents

listed under references.

(o) This Technical Report has been reviewed and is approved.

-
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7~ PHILIP P. ANTONA
Chief, Flight Mechanics Livisicn
AF Flight Dynamfcs Laboratory
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UNCLASSIFIED ABSTRACT

(u) The report presentsa the reaults of an exploratory investigatrion to
determine the size, performance and feasibility of a Micro-fighter design such
that & number of vehicles could be transported or air launched and recovered
by a C-5 class carrier aircraft. Ewphasis was placed on; identification of
potential applications for a Micro-fighter airborne aircraft carrier system,
determination of tachnology requirements for airborme launch and recovery,
and the technology requirements for the Micro-fighter airborne aircraft
carrier system, deterwination of technology requirements for airborne launch
and recovery, and the technology requirements for the Micro-fighter. The
scope of investigatinn included evaluation of five fighter concepts and two
carrier aircraft, Trade studies were performed to assess launch and recovery
schemes and techmology applications. Evaluation led to the definition of
1980 IOC and 1985 IOC concepts for Micro-fighter Airborme Aircraft Carrier

Systems,
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1.0 INTRODUCTION

) This volume summarizes study results. Volume II contains the techni-
cal reporec.

(C) This concept feasibility study has provided the initial step toward
development of an advanced concept of operation - the'ﬂichQEigh:er/Airborne
Aircraft Carrier. The operational employment of strike fighters operating
from airborne aircraft carriers is indicated by this study to be technically
feasible. Furthermore, the system concept offers the potential of szrear
national benefit in a political world that leans toward a low profile
American exposure overseas while being responsive to diverse needs of our

arlies.

1
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Figure 1: Background (U)

1.1  BACKGROUND

(v) Past efforts to make operational use of airborme launch and recovery
systems are shown in Figure 1. The U.S. Navy made operational use of fighter
squadrons aboard the airships Akron and Macon (1935-1937). Vulnerability to
weather limited the operational concept. Subsequent attempts by the U.S.

Alr Force were the XF-85 and RP-84F to be carried by the B-36. Launch and
recovery proved to be major problems in these two programs while fighter

and carrier capability limited operational usefulness. In-flight refueling
of fighters and bombers became a competitive solution for extended range

and ultimately B-36 obsolescence terminated all effort. I

) It is with this background that the present study has focused on the
feasibility of small fighters sized to be carried internmally and configured

to be air launched and recovered.

[{1}) The modern concept for airborme launch and recovery (Figure 2) combines
new transport technology and emerging fighter technology to produce a system
concept that goes beyond in-flight refueling to add in-flight rearming and
imlti=-sorrie capabilicy for each fighter Understanding these capabilities

UNCLASSIED
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Af Boom Operator 10 Soars Engine

Forward Siesping Quarters 11 Asquisition/Refueling Boom
Fighter Transfer Reil Amsy 12 Forward Boom Oparator

Crow Lounge 13 Forward Leunch Bay & Alr Lock
Forwerd Crew Relief Swetion 14 Upper Pressure Door

~NE AW -

Figure 2: Modern Concept - Airborne Aircraft Carrier (U)

(6) early in the life of the 747 aud C-5A can preclude the problem of carrier

obsolescence - instead growth versions can be predicted that provide useful
life beyond the year 2000,

(C: This investigation has studied the feasihility snd usefulness of an
airborne airbase and has found ir to be technicully feasible and potentially
valuable to the nation as & rapid deployment multi-purpose strike system. It
has the potential for intercontinental response, with large combat forces,

before an aggressor can fully mobilize for invasion of neighborimg countries.

1:2 OBJECTIVES
(u) The study had three primary objectives:
(1) Investigate feasibility and potentisl opersticnal applications of

the carrier/Micro-fighter ccncecpt.
Develop a Micro-fighter peint design such that a number of airplanes

9]
can be transported {ntact with a 747/C-5 cluss carrier aircraft and
have a capability of being air launched aud recovered from the carrfer,
13) Design and construct a wind tunnel model of the selected Micro-fighter

design suitable for wind runncl testing.
3
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20 OPERATIONAL ANALYSIS
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é‘_- o 4 : _’D
— e
Refueling Boom
{Initial Recovery
Contact)

Figure 3: Baseline - Microfighter /Airborne Aircraft Carrier'{U)

(U) For carrier loading, on-board handling and operational analysis the
baseline system (Figure 3) represents 1875 technology. The 747 AAC has a
maximum weight of B83,000 pounds employing growth available in the cu?:ent
struecture. Fighters, fuel and air-to-ground weapons for three sortiailalch,
represent a carrier expendable load of approximately 200,000 pounds. )

()] Fighter designs employ 1975 technology. The subsystems are primarily
off the shelf. Geometry is constrained by carrier limits to a wing'nﬁ@n-of
17.5 feet. A Basic Launch Weight (internal fuel and internal arnaneut) of
10,000 pounds was determined from earlier design studies. An werloaﬂ-cupa-
bility of 40% was determined practical for air-to-ground applicationms.

() Operational deployment was investigated for scenarios in the European
"heater, the Middle East, Indian Ocean and CONUS Air Defense.
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(C) Figure 4: European Scenario (U)

(c) The high level conflicte possible in Europe (Figure 4) indicate a high
potential for a rapid deployment system. The MF/AAC force can be deployed in
1/10 the time with 1/3 the manpower required for a current CASF squadron.

(c) Launch stations located outside the ground radar coverage require fighter
interdiction radii of 100 to 300 n.mi. High intensity combat against many types

of Soviet aircraft would require air supériority roles for the fighter both as
CAP for interdiction missions and fleet air defense.

(C) Command and control by AWACS would allow mobility for the total strike
force while providing radar defense and MF interceptor control,

() Middle East deployment (Figure 5) represents a typical fast reaction
for show of force or real support through battlefield interdictionm.
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(C) Figure5: Middle East Deployment (U)

The presence of a MF/AAC strike force in the Middle East would best
be accomplished by basing in Great Britain. In a strike role the fighters
would encounter enemy aircraft with capability at least equal to MIG-21PF.
Self defense capability should include maneuver performance equal to MIG-21
without salvo of external stores. This requirement was found to be véry
sensitive to MF wing loading and thrust to weight ratio.

(C)  The Indian Ocean island of Diego Garcia provides an alternate base for
Middle Past deployment (Figure 6) and for protection of vital shipping lanes.
%orict presence at Socotra Base could be challenged by MF/AAC while pfo-
viding sea surveillance of the Indian Ocean and Persisn Gulf areas.

CONEJSENTIAL
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(C} Figure 6: Indian Ocean Scenario (U)

(C) Endurance of the carrier plus speed and endurance of MF patrols are

prime requirements for operating in the Indian Ocean.

(C) The Conus Air Defense deployment (Figure 7) employs Barrier patrol
operations In time of world tension. Deployment and patrol of AWACS and AAC
is from Z,1 staging bases. In one concept AAC's shuttle to AWACS line, launch
{lshters on alert patrol, refuel AWACS, continue fighter operations for 8
wours until replacement AAC ghows on line. The long range afforded by the

4AC allows the MF to go all out when required to intercept.

7
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(C) Figure 7:  Conus Air Defanse (U)

(c) The summary of requirements on %1gu:e-8 illustrates the need for a
versatile system with global range and supersonic performance. Rapid deploy-
ment of the system i: a combat status positions the fighters where their
performance capability can be used effectively to surprise or dater ﬁnstiln
action while providing ample protectioh for carriers and AWACS. These

requircments were used as goals for futther trade studies of carriers and
fFighturn.
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REQUIRLMENTS , TIONAL ERIOS
Western Indian Middle 0
Europe Ocean East oS
. Carrier Stand-off Range 200~300 300-400 200-300 N.A.
(5.81.)
. Fighter Combat Radfus (N.Mi.X 150-350 200 270
. Fighter Intercept Capa- 75 n.m@M=2 |MZ,0/1 MIn. |75n.m.0M=2|M2.0/10
bilfry Hin.
. Fighter Maneuver @ 25g0M=.9 25g@4=.9
20,000 Fr.-W/Overload
Clean >7g0M=.9 27g@M=.9
30,000 Fr.-A1 Load 22.56M=,8
. Carrler Self Defense }=2.0 M.F. >
Requirements
. Carrier Deployment Range L:soo-mou 1900-4700 | 1800~ 1000-1500(
. farrier T.0.5. Capability hrs.sax. |8 hrs=2 days| 3-4 hrs. | 8 hrs.
. Flghter Weapon/Equip. Mixed AIN & Al Mixed AIM & AL
Comp lements Radar Redar
. Flghter Launch Cycle Time 1 min/2 MF >
. Fighter Weather Capabiliry 11 Weather >

POTENTIAL APPLICATIONS

MF/AAC WEAPON SYSTEM

. Fast Deployment Strike Force @ o
. Convoy Escort 5
. Alr Defense [ ) e ®
. Barc Base Deployment &
. CASF Deployment P ®
MICRO-FIGHTER ROLES
. Initial Air SuvperioritLy & @
. Carrier Defense P P ® °
(Tntercept)
. Combat Alr Patrol [ IS ® @
. Intercept @ ® °
. Reconn P ° i
(C) Figure 8: Requirements Summary (U)
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3.0 FIGHTER DESIGN SELECTION

) Five fighter Jesigns were created for this study and are illustracted in
Figure 9. These designs were compared with each other and to operational
analysis requirements which we=-e generated In parallel with fighter config-
uration development. Concurrent Wind Tunnel tests were conducted by AFFDL/FXS
vn the MF-5 configuration shown in Figure 10. This dats assisted the selection

of the point design coafiguracion.

(v) This seccion describes characteristics of the five fighters and the
comparisons, leading to selection of two designs and the trade studies leadiug
to selection of characteristics for the 1980 Point Design.

(v) This study was direcied toward searching for potencial applications for
a Micro-fighter. Because no specific mission rules existed at the outset the
fighter~ were sized to the carrier aircraft dimensional limitations. Inicially
the C-5 afr cargo door opening was believed to be critical for span and fin

he: i. Subsequent study revealed chat: 1) C-5A aft cargo doors ¢-nnot be
fully opencd in flight, and 2) cargo lcading diagrams for C-5A ana ‘47 re-
vealed critical balance conditions with light cargo loads concentrut- 4ia the
aft body. Vehicles in the 7-10,000 lb. class must be on-loaded and off-loaded
close to the carrier center of gravity. The carrier cargo bay's dimensions
constrained the maximum fighter size. Ilmproved technology would serve to

minimize fighter size for resulting operational requiremencs.

(v) To better understand the feasibility of the concept, 1975 level tech-
nology was selected for all evaluation and trade studies. The technology in
1980 wus assessed (o provide a reduced weight fighter with equal or greater

performance.

() A basic weight of 10,000 lbs. was selected from previous studies, which
coverced a weight range from 4,000 lbs. to 20,000 lbs.

Design Lriteria and Characteristics
(L) Design development of the baseline Micro-fighters included the following

criteria:

I
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3

it

n

f

‘ Figure 10: AFFDL/MF-5 Mounted in AEDC Tunnel 4T (U]

5

[

;) o 1975 Technology

f o Wing Span = 17.5 ft. because of 747 launch by restraints.

Ei o Variable Ceometry - Vehicle designs that employ folding or sweeping

surfaces must be flyable at launch and recovery speeds in folded
configuration.

I o High-g cockpit design with ITPACS displays and controllers.

. Inlet design - fixed geometry, 1/2 round with fixed spike.

o

N
E

o Emergency earth landing gear-shock absorbing skid system and drag chute.
o TFlight control-zero static margin in pitch and neutral directional
stability.
o Basic armament - (2) M-39 cannons and 400 rounds of 20 mm ammo.
o Fuel volume for 2,5000 1lbs. internal.
o IFR receptacle located to focus boom loads for stable towing.
o A single YJ101-GE-100 engine will be used.
These ground rules were intended to provide minimum size vehiclas with fighter

performance. The resulting characteristics are summarized in Figure 1l.

12
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TYPE *DELTA” | “VITAC* | ~ARROW™
[ Mode! 985 . -1 -10 =20 =30 =40
Launch Wt (Lbs) [PX{1978 Technology)| 10,180 10,280 10,360 10,340 10,730
Overall Length (Ft) 300 300 30.0 30.0 30.0
Minimum Span (Ft i
Stowed 178 175 175 175 175
Flight 17.5 175 17.5 125 175
Maximum Span (Ft)
{in Fiight or Dogked) 17,6 12.5 115 17.6 275
[Wing Ares (F2) 200 100 200 10 "208
Flight Asoect Ratio Max/Min 1.53 3,06 153 2.784 5.05/1.44
Leading Edge Sweep (Deg) 64 45 80 50 40/70
Body Fineness Ratio 8.06 7.86 8.62 818 8.20
Internal Fuel (Lbs) 2500 2500 2600 2500 2500
Powerpiant YJ101 GE100[YJ101 GE100| YJ101 GE100|YJ101 GE100[YJ101 GE 100}
Overall Height (Ft) 6.4 6.86 6.0 85 5.85
Visibility Fector |2 245 2n 2637 2158 266/255.8

[T=> As drawn with full internal fuel + (2) M-39 20mm Cannons + 400 rds ammo + (2) AIM-BE missiles,

Avionics package = 100 Lbs

Z>F, - »T/A"‘mloﬂ_uzpm

side

Figure 11:

FIGHTER COMPARISON

(F4 has F, = 1200)

Baseline Configurations — Characteristics (U)

W) Studies were conducted with five baseline fighters to establish their

capability to meet the requirements identified in the operational amalysis.

Basic comparisons were made for intercept and strike performance.

cruise performance was sensitive to vehicle configuration.

Subsonic

Cruise specific

range for variable sweep is approximately 50X better than other designs but

supersonic and low altitude performances are essentially equal.
"arrow”" benefits from endplate fins to increase span loading.
provided simplicity and light weight.

The clipped
The Delta

The high aspect ratio wing selected

for “Canard" and VITAC concepts were penalized with high wing loading due to

w2 span limicacion.

CON
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Mission performance is compared on Figures 12, 13 and 14.
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Cruise Performance _
Optimum Spesd and Alifuce 2800

(2) A9
Iniisl Waight = Launch Grosa Weight

s' T sonic [ e 3

= b =i
Mech = 2.0 4t 40,000 F1
T W L - S—

tnitisl Waight = Launeh
; _ﬁJﬂlwd'“‘

’ s 1
Amow, Deits's
" Varisble H__'__! =
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R o o
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Inita) Weight = Launch Gross Weight

Mach = .90

Fuei-Lbs

0 50 100 180,
Dirance = N MI

(C) Figure 12: Fighter Performance (v

(V) Misslon performance evaluation shown in Figures 12, 13 and 14 resulted

in the initial selectlon of

two configurations, a Delta and a Tailess Variable

Sweep design, The Delta possessed design simplicity to favor its selection

and the Talless Varjable Sweep configuratien overall performance.

A4
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{C) Figure 13: Intercept Mission (U) B
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(9] A factor in deslgn selection was the ability of the Micro-

fighter to
defend itself against the many Mig 21's around

the world. “Badelifie configura~
tlons were compared for maneuver with and without air-to-groind Veapons in

Figure 15. Both configurations have more than sufficient cdpability ‘for self-
protection without external stores. - '

: Thrust and Wing Loading Required for Bg at m.ohon
Maximum Power, Mach = ;9
1.5 _ 10,000 Lb Lo
| N
1
1.4
b &)
13 : g‘ -
12 a =
Thryss @ Weight
S 1.1
1.0
= 18,000 Lb
P arsl el
8
b
@ Match Point @ Raal o
Basic W, = 40% FIF + 4000 Lb. Paylosd
{ Af=2.0 FtyFor 2 MK 84L Weapohi)
6F
f ! el s
Wing Loading — PSF
(C) Figure 15: Seif Defense (U)
16 .
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(u) Fighter selection benefired throughout Yy concurrent wind runnel teasting
conducted by tha Aercspace Vehicle Branch of the Air Force Flight Dynamics
Laboratory. Tests with outboard fins similar to those of the Lelta indicated
flow interference between the leading edge vortex and the wing mounted fins.

To minimize the interference, the fins were moved to the wing tips, essentially
resulting in the Delta becoming the Arrow, which was selected for the final
point design. The variable sweep configuration with the wing {n the maximum
swept position for launch and recovery hae aercdynamic and geometric -haracter-
1::1:5 similar co the Arrow. Figure 14 shows the selected configurations.

Figure 16: Selected Fighters (U]

17

I.'.(\! ACT1my—ny
IJ.-‘IF'\\.'. !

4
3
=
3
3

k..nd:.ni;aunuauimndmﬂnk )



http:11;1II1\.II

IFIAT AQQIT
Ln.uL.hDJh IED
AFFDL TR 73-93 (VOL.. I)

4.0 CARRIER SELECTION

L —— o —

2 S : (
-y : . S
e T —————— — .
"‘:' L::r-.f\\';:.-: i S - — - e
- A W el e T ;
\..:\,..._._._....’_. LRl el e ......_______f-_,..g._._

Initial C - SA Configuration’

Figure 17:  C-5A AAC Concepts (U}

CARRIER SELECTION

(V). 747 and C-5A transports were compared for use as airborne aircraft

carriers. Primary considerations were ease of modification, nirfru;; growth,

alternate applications and performance. The C-5A body structural arrangement

appears casiest to modify; however, when modified it loses much of :I.l'.s= cargo
capability, as shown in Figure 17.

(u) Carrier design criteria included:
o Dual launch and recovery bays
o In-Flight refueling booms for initial contact and refuel
o High speed - clear air launch and recovery
o Carrier versatility to operate in alternate roles, such as cargo
carrier, troop carrier, or tanker.
18
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1.00 Lbs
Figure 18:  Launch and Recovery Welght and Balsncs-C5A (U]
280 T47F
Corgo Load — = Ah End
1,000 Lbs % Com Poer
@
0 400 800 1200 m-w 2,000
Allowabls Cargo CG ~ B. St
— g T 2. g
Figure 19: Launch & Recovery Weight & Balance -747F (U)
CARGO LOADING :

(1)) On-board fighter handling is heavily influenced by carrier balance during
launch and recovery as shown in Figures 18 and 19. The C-5A aft location for
cargo off-loading is not usable with fighter size vehicles (without extensive
modification to airframe and flight control system). Bomb bay type arrange-
ments close to carrier center of gravity allow launch and recovery operatioms
for vehicles up to 15,000 lbs. Forward balance on-loading permits a fighter

in the nose position clear of normal movement during launch and recovery.
Degraded mode operations can be accomplished with only one launch and recovery
bay operable. 19
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10
. hi 7%
I'I /
C-5A
ar gfgé Endurance st 6r ;ff‘
Range at fzég Maximum /45
Mpumum o L F0 A Paylosd - Hn 4 |- /J/
Payload - //:" "-'/
1,000 NMI 1k ?'/ﬁ 2 l" %
V. /
e
1 12
Rangs/Enduranca/Paylosd
14 |
= C5-A (Growth]
12 T e 747 (Growth) -
Struct, Limit PL.
10 —
4 £
i s é 00
g : = 747 @ 883 0000
i ! C5-A @ B03000LL
w M E 100
2
0 0
0 2 4 [}
Range - 1000 NMI Renge - 1000 NMI

Figurs 20: Growth Carrier Performance (U]

CARR1ER SELECTION

(u) As shown In Figure 20, the 747 has a growth potential cto 883,000 pounds.
Growth of the C-5A was projected to 803,000 pounds based on Lockheed data.
With this capability rsnge, endurance and speed of the 747 exceed the C-5A.
installation of in=flight fueling boom on the C-5A also preseats difficule
problems. A single aft location is feasible, however it would not provide

assistance to the recovery operation.

20
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Growin Carrier Comparison C5A AAC WIFAAC |
PERFORMANCE
Crulsa Mach No, Je-m B4 - 85
Cruise Altitude 27,000 2,000
Max Rangs — 200,000 Lb Payload 3700 4,700
Endurence a1 3000 Mi Range, 200,000 Lb Paylosd 1.6 Hn (1) 38 M

| LAUNCH & RECOVERY OF MICROFIGHTERS
(DUAL LAUNCH & RECOVERY SYSTEM)

Moditication Waight Panaity (AOW Lbs} 34,154 44,763

Usa of Aerial Refusling Boom for Recovery of Microtighter ) @ Inharent in Design
' SPOTTING & EQUIPMENT CAPABILITY

Maximum No, of Microfightecs 0 10

Tows! Premurized Volume — Cu Ft 65,832 £9,000

Volume Useble for Fighier Carrisge 41,260 40,266

Usable Volume for Crew & Supt Equipment 3,786+ 4,600+

FLEXIBILITY

Microfighter Tramport Only 10 10

Outsize Cargo Capability Limited by Mod Limhed by Design

BF1x8FtCargo Requires Special Prov | Inherent in Design

Troop Transport Good Good

Tanker ® Inbareat in Design

Not Adequate for Applications Requirning Recycle of Microfighten
Awisl Refusling Boom and Operator’s Station Possible on G on Aft Body, Single Aft Body
Station Doas Not Provide Amsintance to Recovery Operation,

Figure 21. Carrier Selection Summary ()

(u) Figure 21 summarizes the primary charesteristics of the C-5A and 747F
when modifled tn the AAC configuration. The C-5A lacks endurauce for multiple
sorties from each fighter. Modification to the 747 requires more welight for
the desired arrangement for fighter handling. Both designs can ba made to
carry 10 fighters with spacc for on-board rearming but the C-5A loses some of
its capabllity to carry cutsize cargo. In-flight refueling at both launch
énd recovery Atatlons, a requireaent for rapid recovery, would require
cextensive modification to the C-5A. These considerations led to selection

of the 747F as the baseline for furcher studies.

21
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Figure 22:  Micro-Fighter Recovery (U]

(L) tighters are recovered by initial contact with the active in-flignt
refueling boom. Refueling is accomplished in approximately 30 seconcs while
the boom is mcved (o Lits index position. Retracting action of the telescop-
ing buvom then pulls the fighter into the trapeze index and lock fiteingeo.
Verification of lock-on brings umbilical power toc the fighter while cthe IFR
boom is completely retracted and moved aside to its park position. Engine

shut don follows and initiates the hoisting cycl: by the trapeze.

(L) Ts bring the fighter on beuard, the trapeze is powered and programmed to
move the fighter into the launch and recovery bay. Folleving pressurlzacion,
when hangar deck hacch is open and clear, the trapeze moves the fighter to the
overhead traveler support for hangar stowage. Operation is controlled by a
boos opvrator, trapcze operator and launch and recovery supervisor as

indicAatvd on Figure 22.
(L) [l selected arrungement for stowage, launch and recovery is ¥2.m on

Froure 23,

22
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Figure 23 : Stowage and Launch Arrangement Microfighter
Carrier 747 F  ( Modification)
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Figure 24: In-Flight Rearming (U)

UN=-BOARD HANDLING

) On board the carrier, fighters can be serviced, rearmed and turned
around. The bomb loading, illustrated on Figure 24, shows 1,750 1b. modular
munitions being raised from the ordnance locker to transfer position on the
weapon trolley. 1n the foreground, the weapon is translated on its carriage
for alignment to the fighter store statlion. Trolleys are held to the deck by
s zero-g rall and move to any airplane station. With this concept, turnaround

Including rearming, is estimated to require 10 minutes per airplane.

! ) Personnel requirements are 44 per airplane: an AAC crew of 12, MF

squadron of 14 and 18 supporting specialists.

(L) vperation of ten fighters in combat sltuations from a high altitude base
“vquires pressurized crew compartments and hongar decks. The launck and
rucevery bays become air-locks to transfer the fighters between environmental

“sLTEmes.,

25
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Retract Launcher & Boom
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70 80 90 00110120
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Dep+ maur 20
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Move MF
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(C) Figure 25: Launch & Recovery — Timeiine (U)

(L) Launch and recovery is expedited by dual systems and ampie power avail-

abie on-board the 747. (Launch and recovery requires power about equal to

landing gear retractioem.)

(€) The launch cycle shown or Figure 25 1s paced by alr defense reaction.
The flrst fighter must be launched 1.5 minutes after radar detection of a Mach
3.0 enemy, From an alert status (pilot in cockpit) two MF interceptors could be

launched in approximately 80 seconds. Following elements are launched at

80-sccond intervals. The interval for this concept includes an air-lock pres-

sure manifold to cycle pressurized air between bays. Concepts not using

manifold bays would reduce the launch cycle.
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Rsady

Launch

== 10 A/C Launched

I‘l Mision
|
[I
1
|: In Position
$
%t =+ —¥ T S
| Refus! & Recover Docked 1 |
L ) Il 2 1 L me ) = 1 I !J_ -
L] i_[ l:',' AN
P §8.8 Min .6 10 -]
]
- 1.16 Hr iNo. 1 Fr) i
F__. - e ——— — 1.27 Hr {No. 1 - No, i0 Firs) -4

(C) Figure 26: Mission Cycle Time (U)

CARRIER TIME ON STATION

(L) The fighter sortie time plus launch and recovery rate establish -_
station time required of the carrier. Carrier payloads near 200,000 lbs.
allov mulciple sorties by the Micro-fighters. The time line shown in Figure 26

adds a hominal strike mission time to the launch and recovery times.

(C) With this capability recovery operations for mission aborets could be
initiated as early as 7 minutes after initial launch. A wide range of wission
times are probable. Intercept missions range from 10 to 24 minutes. Lo-level
strike oissions range from 17 to 88 minutes and combat air pat.ol co:ld be up
to 2.4 hours. The carrier has payload capability for at least three sorties
per {ighter, Resulring time on station could range to B hours for all combat

air parrol.

(C) A more likely missfion plan would designate part of the force to fly
Unmbat Air Patrol (CAP) for strike missionS. One CAP sortie may support two

or more strike sorties in 2-3 hours. 37
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5.0 TRADE STUDIES
*imicn Carriar I ALAR va Eartn Technology
Performance Compatibility anr Aoplizations
G (1880 Tech
FIGHTER I i &
Frghter Sz 8 Yaight Jariation ® Gromsury ® Langing Synemi | @ Recuze Waight
Engine Size @ Sunvvatiagility o e APSIATEGG
‘ = - Engine
Fired vi Var, Georm, ® Perfurmanca & ® Geomatry ® Geomatry ® Adv, Tech Airfoil
Manguver -
Arrnamant ® Visaoun Carrage ® In=Fit Rearm @ Ay, Gun & Mimile
Attack Subsystem » Mimion Modula # On-Board Handiing o DAIS Modules
Urdercarriage o Awn g ® Skid, ACLS, Alrbag | =
Pod Gaar
Corw. Gmar
TARRIER .
C-5A v3 747 ® Rangs/wayiced ® Requirsd Mo & Air Launch vi o Growth Potential
o On-bosra Handling Air Tranmport
Launth Statinn & Redundancy & Waight & Balancs © Weight/Payloed
Loanon o Launch Cycla :
Carrier Size @ Fur/Carrier Matching | @ On-board Handling | ® Waight Variation | @ Reduced Fir Wt
® Fir Geamatry ® W1 Growth
Figure 27: Trade Studies Summary (U)
(L) Trade studies identified on Figure 27 were conducted for variations in

the fighter and carrier to determine major impact on system performancas,

carrier compatibility, airborne launch and recovery and technology applications
for the 1985 10C fighter design. Fighter trades employed the Delta & Variable

Sweep designs.

()

The resulting 1985 point design fighter characteristics.included the

following; Basic Launch Weight = 8,400 lbs., thrust to weight ratio = 1.35,

advanced technnlogy wing design, armament with 25 mm canncn and low cost

defense missile, modular munitions-air to ground, digital avionics and flight

ceptrnld, modular mission subsystems and high-g cockpit.

")

Advance Airborne Aircraft Carrier characteristics included, take off

s:fght = 1.2 million pounds and a fighter capacity of 14 for airborne launch

-11) cecovery.

28
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Fusslage Length — Ft

{C) Figure 28: Basic Weight Air to Air Configuration (U)

F1CHTER SIZE

) Size of the Micro-fighter is severely limited by carrier geomerry and
scructural constraints., Within these constraints the primary variarion
percitted is body length. The variatlons shown on Figure 28 are the result

of body length,

) Carrier tradcs for fighter size variation are shown on Figures 29 and
30. It was believed that significant weight savings could be realized in

body torsion material requircments by decreasing the width of the bndy cut-
outs, therefore providing a larger torsion box on the out-board sides of

tné cutouts. Sctress sizing wee accomplished to deternine the theoretical
material requirements in the cutour areas for the size variations, Weights
were computed using the results of the stress sizing combined with predetermin-
ed theoretical~to-actual facrors based on past Boeing experience. Figure 29

rPsents the results of the cutout size study.
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{C) Figure 31: Effact of Thrust and Sture Drag on Subsonic Accelerstion (U)

ENGINE SI2E ; .

(C) Holding the airplane fixed and increasing engine size increases the !
penetration Mach number at sea level. Desired speed from a survivability

atandpoint 18 M * .9, Engine size and external drag effects on low alrftude &
acceleracion are shown on Figure 31. A typical Mig-2l threat possesses a e
opecific excess thruat level of 600 fpw which cerreeponds tc approxinately
20 seconds for acceleration from 300 to 600 kts. The 60% fuel line at
intermediste thrust provides adequate scceleration up to u Af of 1.35 square
feet., With maximum augmentaticn the baseline thrust to weight ratio of 1.4

could vur sccelerate the Mig-21 without malve of wespons,
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Matal Yhaesis
Sxia o ACLS
Bausling Pod Internsl
e f
Operation EM-Ldg EM-Log TO & Ldg TO & Log TO & Ldg
Breking Methoo Hi LAh HE LAR | Brake Pach Disk Brokes | Disk Brakes
Drag Chute (45 Lb) v v v v v
Extension Sysiem Precharga AirBontis | TipFan+ Hyd System | Hyd System
Engine Blesd
Retract Syitem Hya Bungee Tip Fan + Hyd Hyd
Lanyard
Installed Volume FY | 172 3 % /) 4
Instailed Weight 30 30 590 740 680

Figurs 32: Landing Gsar Characteristics (U)

EMERCENCY LANDING SYSTFM TRADES

Ly Four alternate landing gear designs were cxamined in addition to the

base)ine skid concept. The characteristice and influence on fighters are

strmar b tn Figure 32 and illustrated in Figure 33. Two air curhion land-

in; systems were studied. The inf{lated skid employs technology now being

developed for air cushion landing systems. For emergency landing the meral

skid was rvetained for its minimum cost, weight, and volume.

32
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Integral Landing Gear (U]
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Figure 34: Technology Application (U)

TECHNOLOGY APPLICATIONS

(u) Technology projections for 1980 were examined to determine those high
leverage applications that would reduce fighter size and basic launch weight.
Weight reduction was identified as a primary goal because the carrier weight
limits are reached before volume limits. FPigure 34 summarizes the results
which include those high leverage technologies illustrated on Figures 35
through 40. Discussion of these technologies can be found in Volume 1I.

(v) Development programs in progress toward these projections can be identi-
fled for all areas except certain armament elements. Armament development

is required for a low cost defense missile, a light waight 25 mm gun, and
airframe weapons integration of modular sunitions to provide the maximunm
benefits in a minimum fighter.
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(U] Figure 37: Technology: Advenced Cockpit Design (U]
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6.0 POINT DESIGN MICRO-FIGHTER — 1880 TECHNOLOGY

) Requirements for the Advanced Technology Micrc-fighter evolved Erom
the operationsl snalysis and the trade studies. .

() For most engagements in remote areas normally denied to U.S. Forces, _
the enemy airborne threat will be comprised of many MIG-21's (even in 1983) . L
and advanced fighters with capabilities similar to the F-16. The presence ¥ o8 B3
of MIG-21's should not dagrade the MF strike force in any operation, air-to-
air or air-to-ground. Therefore, trade studies have examined the MF agility
in a heavy strike configuration to maneuver and accelerate with the MIG-21

in a GCI intercept configuration. This matching performance, plus inflight
thrust reveruing, will provide rapid positioning for conversion - particularly
during scissors and yo-yo maneuvers. The point design can vutrun the clean
MIC-21 at low level, loaded with 3,500 lbs. of bombs, using partisl after-
burner. Acceleration w/afterburner is possible from best sea level cruise

to VL (M = 1..0) in less than 15 seconds. This throttle rcsponse will

require an increase in VL for safety. For the Point Design, M = 1.2 1is
believed to be adeyuate.

6.1 AIR VEHICLE DESCRIPTION

(U) The advanced Micro-fighter, Model 985-121, Figures 41 and 42, was
developed by incorporating selected emerging technology itemas into the

current technology arrow wing Micro-fighter, Model 985-20. The major
configuration advancements are described below with subsystem descriptions

following.

Model 985-121 Features
() o Advanced technology "Arrow" wing planform with tip mounted vertical
surfaces for improved flow field over fins.
¢ Swooth variable cember leading edge (VCW) for improve. maneuverability.
o Direct side force contrel (DSFC) device for precision mansuvers.
o Body-ving blending for internal carriage of the gun and dogfight
miosiles with simpler structure.
o A¢vanced linesr array radar module for installstion in cwo
Jimensional horizontal ramp inlet.
0 Hi-accelerstion cockpit design with 50" inclined seat for tolerance

of higher sustained g levels.

CQuseTTE

ot bbb

[ L

e g i — i



http:IIOdu.le
http:capabUit.iu
http:filht.ln




R S

L

N T

UNCLASSIF!

AFFDL TR 73-93 (§

ArTe— - rET

n.n:_un i D (v daee) S,
5

VT T, A g L3 A




E"’g’—"""""‘ > gt e I I el e 2 =
E R
E> _ .
£ UNCLASSIFIED ”
? ATPDL TR 73-93 (VOL. I) _ =i SeRa —SLLIL T
': BRSO CRARAC FERISTICS
: S STi—"  S—T $
;h_. [ = =TT} P S, i
BB s
mIET) 3 i
By - b T :’ W - .
.E‘- -rﬁ:?"_: - _,— . !
CiHESEE
| = 1D 5 ;
TorE ‘
e T
— E‘E_’J—-ﬁ’%
e e
-.-;—--f__'fﬂi E, I': o]
= nd 150 —— =

-

T et ol T TR N A A WM

i

Em"__ ORI AP, dg T N
o B I b AP, ——
- W PR T IS— TP

= B (1] A Wi T g, SOuA TR §H G ¢ S
] AT | G B AW T
() D e (P EGal AR (o) P ey

Figure 41 : Gen. Arrangement 1985 Point Design (U)

UNCLASSIFIED IREVEISE::: BLANK)

L]
| NS P i A —



mETAL RavIGATOn SuRTy ——

WATEE LEMEAIGE ————— —-m

[t Tysang
—:\\__

OF actumy,aTOR

S100 A7Cn COmMTROLLEN \

CISPLAY TLICTAORIC )~
A TERCEPT RADAR — Ay

WPTICAL CORAELATOR — o oo,
N
OPIICAL wEADS - - o,
= :
LAMA 3ROT SEERCA - — Yy Moo
e
PRAAYY st . - =
OOvLEY R LLaOrmd £D0L a:lul':l“
~8CH Yt - sicion
WEADE UP DEPLAY —— = e

A st —

MEET Ay, Ay GaATiOw SYRTEM — =

OPTICA, CORRLLATOR -—

OF1ICAL MEADS == —,

LAME 3ROT SLINIA -
QAOumy aflace

oot

STIIEMs STty DAL -

COmTAOL PANEL —

i aa ol OBl
L u-m—/f
ELEC TRIC Ui IC Al
| &l OFP )

VARIABLY CAMBL® LLAGH

iSO —— -—
Ik(‘gﬂ“

A8 eOme [LEC T SOaiC §
* IArM wOCEC!
PEILIUSE COMTEMO waLwl N
maAT AVIO=CE DOV -—\
|

| MEADS-UP DA SFLAT & ———
Sraviseg STATUS DiyFLAY
ELECTEOmICY

Y
weF P MDD ._.\.&

FLIGmT CONTAQY

LT rowICS > %
1C) mOAT [RCmANGENS 7
1Y aCCusyL AtOS —

QOOUND MAPRNG BADA® A il M il / LLECIRgMC Y

3 BAND L'nEAD ammay - \
RANOIND MWIDR —: e TP
1| e L

__-.____.--—"—'--_‘l

Bl el . i somointt s el o il s sl




. e WL ks

W ¢ it e

AFFDL TR 73-93 (vOL. I) UNCLASS‘FIED

'I w — -
E ~ L .= SECONDaRY FCwiE GLatBos
3 s B T © - gap [WAM DULAY
\ ¥ o EE-- 1 210 o {,' o - . PrORALIC AR PR
b, - F E o A c— Bl W Muteal
, T ’ C e = EwGonl ACCL3SOMYS
N . s - EmOo ACTEYS EaviLDeY
R R
b 2 M
—_—— —_ - Eoy 4
>4 ¢ i
ro
«\1“
_7_.-'
E;
=L == -
z ) e TeauUs! VICOMEG AT UATR
e A L YO A TgarOR
5
-y o
’ o -
7 . ~.
DG Aluom —— ' N "‘* T
b= N JOmTAOL vaurt
.m“—/ el \ + RECTNTET
"‘“”_ c:;m - -

=

1
FuRL URILICAL
) ILEC T u-u:u..—/
Lol oo )

5

VARIABLE CAMBER LA (DL —

- napal Wi
e T

\_..nuu(l AC TUATOR

— WOII{ TWROAY aC TUAOR

—mOIILL e : s Teay3t AQvERSEA aC TLAOR
1
"2 e Ty 3 WEC JORVMG aC TuATOR
Lpurecrec W
L}
= — $£ aLED EnGind =
Mot m am st
:\\
{
-MCONDA®: POw (R GEAZBCH i
—damaly BELT B TuRN
s O cLt i fum Y /' . -d —. JOWTGEATID Puud mOLILE
maing {4t - o4 i == e Tuyd ] SOl RN Al TUATOR

#

S UL e ’
! - o
1

i

S B i e

¢
[

s —
s T St L

A
xS — ROITLE TWROAT ACTWATOR

% ~ o MOTOA O Wl SATOR {001 )
- nrS8AUL L]
’ n. . mYDEA Il SfMEvORIE

:«';"7\\ T GRAL asosus it 0N COmTAmEN

:—T_--—" N L EegeGIeeY LANDR D WD

~ - mLARGy CJECON Ul

Figure 42 : Inboard Profile 1985 Point Design (U)

41
' (REVERSE 1S BLAMK)

BAr posir

N

iyl M

|
i
ks

- Jll
w04

]
3
3
:
2
;

3

itk oot i bbbl i




YL el e
o a b eha e

TIPS T 7w —y
%

Ty gy -

W ———

e

A —

Y g v s —

— e — T Y —

ENTIAL

AFFDL TR 73-5%3 (VOL. I)

(U) o Extensive use of advanced composite and metallic structure,
o A smaller, advanced cycle engina resulting {rom paet aircraft
propulsicn subsystem integration (APSI) studies.
Gun
(V) A gun system using 25 ma caseless, GAU-7 type ammunition was chosen
for the 19580 Micro-fighter. Due to weight and volume comstraints, a two
barrel external drive gun concept by Hughes Tool Co., Alrcraft Division

was selected.

Advanced Short Range Missile
(U) Two intcrnally carried, tube launched, dog-fight ailasiles are

postulatad for the 1980 Micro-fighter. A wingless configuration with
vactored rocket thrusc for high mansuverability and a body diametar
gimilar to AIM-9 or Zuni is considered feasible. Misasile sxhaust gases
are ducted overboard (open tube launch). Look-before-lsunch capability
is provided by projecting the missiles guidance section through the wing
leading edge frangible ports.

Excernal Stores

a. Scraixke Hission

(U) Two 1765 1b. "Smart bombs"have been chosen for the primary air-to-ground
mission. A folding fin derivative of this modular weapon is showm
carried cangent at the wing-body {ntersection. Addicional weapon
carricge hard points are provided under each wing just inboard of
B.L.46.5 to accommodate a variety of weapons. Potential performance
gains repulting frow wing-body intersection stores carrisge should be
evaluated during external store development and/or selection for the

advanced technology Micro-fighter.

(U) Because of mothership launch bay and storage bay clearance restricticns,
lower body, corner mounted, finned weapons and lower body tamgent stores

have beer -xcluded.
b Air Inter.=pt Migsion

(') iwo AIM-7F Sparrow Missiles, carried on wing pylons were selected.
the performance characterist’ »f this developmental misaile are
compatible with those assumed ... the operational analysis of the
intercept mission. o3
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c. ECM & Reconnaissance Migsions

(C) Although detailed analyses of the equipment requirements for these
missions were not completed during this study, coordination with
suppliers in both fields indicates that their advanced ECM & RECON
Equipment will be pod mounted. The wing pylons will be used_to. carry
these pods. The selection of deception ECM is an exception to pod
carriage. Track breaking ECM electronics is packaged in the lower
body avionics bay of Model 985-121.

Mission Modules
(U) The 1980 technology Micro-fighter configuration allows two volumes to
be dedicated to modularized mission avionics:
1) Aircraft nose. Volume = 4 ft3.
2) Lower lip of engine inlet. Volume = 3.5 ft3.
With few exceptions, all avionic components of the mission system
modules are accommodated in these \folulel. In addition to necessary
cockpit volume for controls & displays, limited volume is available in
the wing leading edge between flap actuators and gun/missile bays for
component installation (e.g. antennas).

(U) Figure 42, Model 985-121 inboard profile, shows the installation concept
for major system components.

6.2 WEICHT AND BALANCE

(U) Mass properties are estimated on Table I, for the Point Design Micro-
fighter (Model 985-121). Weight and balance are predicted for the design as
drawn, Figure 41. 3 '

6.3 PERFORMANCE

(U) The 1980 version of the Arrow MF is similar to the 1975 version but
includes some configuration and structural changes that result in slightly
different aerodynamic characteristics and considerably less weight. The
changes which influence the aserodynamics were principly the thicker 'vﬁg"root
sections, the reduced volume and shortened fuselage and the internal carriage
of the two air defense missiles replacing the external AIM-9's of the 1975
version. At most operating regimes these changes tended to favor the -121.

() The advanced engine chosen for this future application was a turbofan
investigated during earlier APSI/ATEGG studies. The engine was sized to
provide a 1,4 thrust to weight at 8,000 lbs MF weight,
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ey Teble I: Group Weight Statement ' NESEE Ay
FL1. DES. WT. = 7920 L8S NEICHT HOR1ZONTAL i
n =550 FLT. DES. WT. (LBS) AN (BSTA)
—o e e—| WING 630 T 283 ]
- e MWORTZONTAL TAIL - -

x VERTICAL TAIL 180 I -
BODY & STRAKE 940 122 ) ) b
SIKGLE SK1D 190 %7 s L 1=8
NALFLLE OR ENC SECTION ‘0 283 i
AIR INDUCTIUN 120 193 :

STRUCTURE (2100) (267.4)
FNGINE ¢ A/B + NOZZLE 1240 297 !
FNGINE ACCESSURILS L0 267
FUEL SYSTEM 120 219
ENGINL CONTRCLS 50 178 :
S1ARTING SYSTEM 10 244

PROPULSION (1480) (286.4) v
AUXILIARY PUNEK UNIT - -

INSTRUMENTS & NAV EQUIP 70 120

SUAFACE CONTROLS 40 s :
MYDRAULIC /PHNEUMATIL 80 310 2
FLECTRICAL %0 210 !
AVIONICS i 280 100

ARMAMFNT 30 175 .
FURNISNHINGS & EQUIP 180 14) §
AIR CUND & ~NTI=LCINC 1J0 1685 ; '
AUXILIARY GEAR 20 230 :
RADAR REFLECTIVITY RED. - - %
GCUN AND PROVISIONS 150 153 1

FIXED EQUIPHENT (1620) (107.0)

WEIGHT EMPTY 5200 145.9
CREW 00 138
CKEW PROVISIONS 10 138
OIL & TRAPPED NIL 20 253
UNAVAILABLT FUEL 30 237
PATLOAD PROVISIONZ &0 235 E
WEAPON' BAY FUEL PRIV - - ’E

NuN-FXP USEFUL LUAD (320) (172.7)

OPERATING WEICHT $520 261.7 31.23 MAC
AMMO (300 RNDS, 25mm) 280 258
MLSSILE (LCDM){2) 200 m i -ad
PAYLOAD (INCL EXP FEN ALDS) - & k3
FUFL-WING 1200 162 ¥
FUEL-BDY 1200 12 ;

WROSS NEILHT #4400 240.7 30,52 MAC

| NOSE AT BS 40
LEMAC AT 3S 196.0

i ..mll
HWAL LENCTH = Jéb.& K. MICRO-FICHTER
VLN 7/197) ses-1n
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(C) Figure 4) ghows che T/W and W/S required for maneuver at .94 and 20,000

.:ft. The T/W is adequate to meet the requirements of the 5 G maneuver
condition, with the two 1,750 1b, strike weapons included. 1In che clean
configuration sustained maneuver is superior to advanced fighter thrests
capable of 7g's at the condition shown.

(C) The flight envelope for che 985-121 wich maximm thrust is shown on
‘Figure 44 and indicates that the aircraft can angage in air-to-air combat
up to an altitude of 50,000 feet and speeds up to Mach 2.0.

(C) ~ The intercept mission meen on Figure 45 etarts with the launch at
30,000 ft. and .8 Mach. The intercept radius of 150 nautical miles is
performed in approximately 10 minutes from launch.

(C) Sctrike mission performance carrying 2 advanced modularized weapons is
ahown on Figure 46. The drag of this weapon inscallation is about 75% of
that for 2 MKB4L's because they are well integrated into che airplane

configuration.

(C) The air-to-air mission has a subsonic outbound and ipbound cruise
with a combat segwent in the middle. Figure 47 shows the combat turns
available at several Mach-sltitude combinations ve. missions radius. The
combat turns available consider the fuel penalty of acceleratring from
cruise to the combat speed. At a mission radius of 350 miles approximately
10 full 360° turns ar maxfmum thrust at the transonic speeds typical of Che

air-to-air encounters eve achieved.

(C) Some of the changes incorporated in the -121, relative to the bassline
model -20, have a negative influence on the high speed performanca. The
shorter fuselage and the thicker wing root both result in addicional wave
drag. Mowever, the airplane can still achieve Mach 2.2 in the air-to-air
configuration, since tho air defense migsiles are carried intermally. The
dashed lines on Figure 44 show the speed penalty for carrying two AIM=7's

on underving pylons to be approximately .3 to .4 Mach. This penalty results
because the MF ls a very small airplane and even though the AIM=7 is rels-
tively clean aerodynamicaly, it is large and difficult to attach to the
virpiane in & low drag configuration. Much of this penalty could be avoided
“. tin weapon were designed with folding or retracting fins allowing the
+1.:1les to be carried tangentially.
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6.4 STABILITY AND CONTROL

(U) Predicted lift curve slope and serodynamic center are shown on

Figure 48, DATCOM methods were used, for the basic wing-body characteristics,
in conjunction with NACA TN 2229 for tip plate effects, The wost forward
aerodynamic center is at 421 MAC. Therefore, for zero static margins the

aft ¢.g. limit 48 at 421 MAC. At present the actual aft c.g. is alwost 11X
ahead of this point. The c.§. envelope requiremsnts will be firmed up after

wind tunnel testing.

(U) Directional stability is showm in Figure 49. The airplans vill de
«table throughout the Mach-angle of attack renge. At suparsonic speeds,

Tass ui 5tah111ty.due to angle of attack {s minimized because the vertical
t.a31ls dgre mounted on the wing tips and do not experience the dynamic pressure

,Ass typical of ceanter mounted tails.
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7.0 MF/AAC SYSTEM CONCEPTS — 1876 AND 1860 TECHNOLOGY

7.1 MULT1=-PLRPOSE STRIKE SYSTEM CONCEPT (MPSS)

(U) To project applications of the MF/AAC concept to operational employment
addictional system elements must be recognized. The AAC shows best capabilicy
if assigned to carry, recov ~ and turnaround its fightar elements. Comand
and control is best handled .y WACS. Global deployment will bmﬂt_ from
in-flight refueling of the Aa. and AWACS.

1975 Technology — System Concept

(C} A 1980 I0C Multi-Purpose Strike System (MPSS) would best employ 10 747
AAC + 1 747 AWACS. This complement provides 100 fighters (approximately &4
squadrons) for deployment to Europe in 8 hrs. from alert - on station and

ready for combat with fighter crews rested and briefed. Twenty percent of
the fighters would be configured for fleet air defense ageinst all threats
up to Mach 3.0. The remaining 8C percent could be configured for CAP, Recci,
Recci Strike or CAS from etores and provisions on each AAC.

(C) With 200,000 1bs. expendable load the 1980 IOC AAC could remaim om
station 4&-1/2 hrs. at 2,600 n.mi. radiua while each of the fighters operate
for 3 or 4 sorties over combat radii from 100 to 250 n.si, Global deployment
could be accomplished with 747 tankers for each AAC and AWAC. Clobal
coverage from !,5. Bases requires one refueling and 17 hrs. to reach the

farthest air launch station near confliccs.

(C) The 747 AWAC/Command Ship (AWAC/C) is envisioned as bast for the MPSS
because it has the range, endurance and payload capability. to best match the
747 AAC while performing the Racci task in addition to the AWACS task now

performed by the E-3A.

(C) The 747 AWAC/C would incorporate some of the modifications common to
the AAC. Two launch and recovery bays would carry two Micro-fighters config-
ured for veconnaissance. Other Recci-fighters from the AAC flaset could be
brought aboard for transfer of intelligence data. On-bosrd processing of
photo recon data would be included in the 747 AWAC/C. This would allow rapid
decision making and early briefing of all Micro-fighter crews by video,

32
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(C) This Multi=Purposs Strike System would {nclude a
men. Expendable weapons would smount to approximataly

complement of 525
1,200.000 lbe. for

each deployment. Table II shows the nominal breakout for the force if

20% of all fighters are dedicated to flest air defense.

Curreatly

progracmed systems do not have this salf contained force capability.

(C) Table ll: Expendables - Multipurpose Strike Syitem

(AIM=9E Type)

WEAFONS WEAPONS/FTR. * WPNS/AAC WPNS/MPSS FORCE
20 ¥ Ammo (Rounds) 1200 12,000 120,000
2,000 1b. Mod 6 48 480
Munitcion
Air Intercept 6 18 180
Migsiles (Aim-7F
Type)
Alr to Air Missile 6 60 600

* 3 Sorties per MF
801 Configured for Air/Ground
205 Configured for Air Intercept.
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1980 Technology System Concept

(C) The projected 1985 I0C gystem employs a growth 747 AAC with take off
wveight equal to 1,200,000 lbs. Each carrier is capable of carrying lé
Advanced Micro-fighters and weapon loada for three sorties each. Modular
punition development is projectad to provide guided bombs in che 1,500 1b.
class with lehtality equal to the 2,000 1b. bombs of today.

7.2  FIGHTER/CARRIER MATCHING

7.2.2.1 Fighter/Carrier Performance

(C) " The impact of che fighter on che carrier and the carrier on the fighter
:1s shown on Figure 50. With an expendable load of 200,000 lbs., tha 747
carrier can cruise outbound 4,000 n.mi., renain on combat stacion from 1 to
3.6 hours, depending on Micro-fighter co .emant, and return 1,000 n.mi.

The effect of Micro-fighter complement size on payload delivared to the
target is included on Figure 50. An optimum oumber of fighters for 2

glven misaion can be selected by trading the carriar on-staticn fuel against
the rate that payload is delivered, the rate Micro-fighters use fuel, and the
empry weight of the Micro-fighter complament. This Micro-fighter complement
trade indicates that the optimum number of fighters for the groumd attack
mission is between 6 and 8. With a hangar capacity of 10, at least two
Micro-fighters are available for carrier defemse.

7.2.2 Fighter Carrier Matching - 1980 Technology )

(r)  When the 1985 10C Micro-fighter is teamad with an advancad carrier of
increased capabilities, system performamce like that whown on Figure 51 can
be projected. In this case, 8 1.2 million 1b, growth version of the 747 is
shown deploying a varisble number of MF's at a distance of 4,000 n.mi. The
payload to the target provided by varylng numbers of MF's flying multiple
sorties is shown: At 4,000 n.mi. radius, over 100,000 lbs. of payload can
be delivered with 10 MF's flying 3 sorties each. The expended load at 4,000
n.mi. is approximately 300,000 lbs. A typical strike miseion of 40 n.mi.
sea level dash and 210 n.mi. cruise (see Figure 46) carrying (2) 1,750 1b,

veapons was the basis for the plots.
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80 CONCLUSIONS & RECOMMENDATIONS

{U)  This study has uncovered many questions, which require answers beyond

the scope of thim effort. Most of the conclusions are qualitative because
of the limited depth of the study. The real payoff relative to current
concepts needs co be explored. Any comparison study rapldly involves other
parts of the svatem and supporting systems - because the MF/AAC is parc of
totally new concept of operations, The system (refarred to here as the
Multi-Purpose Strikc System) is an airborne verasion of the U.S. Navy's
seaborne strike force. Self contained completely Eor the duration of

operations away from ita home base,

8.1 CONCLUSLONS

(U) The concept ol a Micro-fighter/Airborne Aircrafc Carrier {s technically
feasible and could be operational by 1980 with emerging techmology. Opera-
tional feasibility requires rechnology damonstrationa of air launch and

recovery and on-board handling of the fighrers.
(c) [he system concept offers the potential of great national benefit in

a policical world that leans towsrd a low profile American exposure overseas

while being responsive to diverse needs of our allies.

System lotential
(€} Nualitative evaluation of the syatem indicates the following potential.

1. Same day response to any part of the world, ready for combat,

2. Smaller lower cost ccmbat vehicles.

3. Deployment as an Airborne Strike Force or a CONUS Air Defense System.

. Reduced manpower requirements through avallable technology and reduction

of overscas bases. Less than 1/2 the manpower now required for a CASF
Squadrun.
5. A coacepe o operatlon that provides an alternative to V/STOL fighters

i the combat theatre.

b. A rapid deployment strike force that supports itself and protects
ttaclf in combat, without large stockpiles of prepositioned equipment
and manpowel .

& 1980 Inicial Operating Capabilicy f[rom emerging technoclogy (1975)
md current technology der.onstratar programs.
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© .
8. Deployment of a strike force by Airborne Aircraft Carrier is wmoras
effective than deployment by air cransport omly.
9. In-flight rearming and fighter turnaround to minimirze time soroute
to combat,

Atrbnrne Aircraft Carrier (AAC)
(U)  Airborne Aircraft Carriers can be developed from currant large aircraft,

either the C-5A or the 747F, The present fessibility study has identified

the following characteristics as desiresble for airborme aircraft carriers.

;5 Paylvad capsbility should allow a maximum nurber of Nicro-fighters
to be carried, cunsistent with spotting density and critical weight
and balarce.

2. Dual launch and recovery capablility for redundancy and winimum launch
cycle time.

3. Inflight refueling available at both launch and recovery statioms to
refuel fighters at recovery and to provide refue) ing for other aircraft.

4 Speed and altitude capability for recovery of overlosdes fighter,

M= .8 and 30,000 ft.

3. Performsnce versatility for launch and racovery in clear air without
contrails.

b. Carrier versatility to operate, in other roles. Alrernate applicacions
include: cargo carrier, tanker, troop transport, Micro-fighter
transporter.

7, On-board rearming snd turnaround servicing to allow multipla sortie

ilicy from each fighter|

8. Prussurized hanger and work areas with air-lock compartasnte for

launch and recovery.

(U)  No ur'que technology development has been identified for Airborme
Alr~raft Carrier. Demonstration of capability is possille within thes current
state-2f-the-art, The 747F bost meets thess requirements.
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8.2  RECOMMENDATIONS =
{U) Furcher research is Tecommended to develop a basis for developmental .
. . decisions regarding this concept of operatien. , 2
i Wind tunnel test of the Point Design model to better determine the o 5
" aerodynamic characteristics over the full flight eavelope and in the $
aerodynamic influence of the airborne aircraft carrier. Initial 1 =

testing should measure interference effects at each event during

the recovery.

2, - Research laurch and reccvery dynamics with pilot in the loop simulation

eaploying characteristics of the Foint Design Micro-fighter and 747,

3. Design scudies to identify more detsiled requirements for on-board -
hendling of fighters for rearming, servicing, and aircraft transfer , ‘_'-
within the carrier, $

& Preliminary design scudies of modificetions to 747 carrier airframe ‘

for demonstration of sirborme launch and recovery.
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