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F-4X
SCOPE OF STUDIES

® AIRFRAME :
MINIMUM CHANGE F-4J+
DESIGN CRITERIA

INCREASED WING AREA F-4(FVIL | 5 1o cap
HIGH FIXED WING F-4(FV)H «125 KT. V4 pp
VARIABLE SWEEP F-4(FV)S

e WEAPON CONTROL SYSTEM
IMPROVED AWG-10

MODIFIED AWG-9
IMPROVED SPARROW (AIM-7F)
PHOENIX

® ENGINES
J79-GE-10

ADVANCED TECHNOLOGY

GA67-00474

MCDONNELL

CONFIDENTIAL



CONFIDENTIAL REPORT NO. F333
F@X FOR U.S. NAVY : JANUARY 1967

F-4J+
MINIMUM CHANGE F-4J

® INPROVE C| ,,
WING AND HIGH LIFT DEVICE MODIFICATION

® IMPROVE CRUISE AND CAP TIME
IMPROVED WING CONFIGURATION
INCREASE INTERNAL FUEL

® I[MPROVE CATAPULT PERFORMANCE
NOSE GEAR TOW
EXTENDIBLE NOSE STRUT

® MULTISHOT AWG-10

e ADVANCED SPARROW - AIM-7F (MOD)

GA67-00475

MCDONNELL
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F-4X
WING MODIFICATION
F-4)+
N - _ _ — _ _ i

F-4)+— C_ MAx = 152
L/D MAX = 10.4

F-4) — ¢ MAX = 1.38
L/D MAX = 10.25

MCDONNELL

CONFIDENTIAL
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F-4J+
LOW FIXED WING “

565 SQ.FT. _
INTERNAL FUEL=2463 GAL T 39.6"

=00 19.2’

i

15.2°

GA67-00477

MCDONNELL
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F-4(FV)L
LOW FIXED WING

595 SQ. FT.

e BASED ON NAVY FUNDED F-4(FV) STUDY CONFIGURATION
® DECREASED WING AREA (WAS 640 SQ.FT.)

® IMPROVED HIGH LIFT

FLAP AND AILERON AREA
L.E. SLATS

T.E. BLC
BETTER TRADE-OFF CARRIER SUIT, RANGE, AND WEIGHT

® NOSE GEAR TOW

® GROWTH FACTOR ON LANDING GROSS WEIGHT

GA67-00478

MCDONNELL
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F-4 (FV) L
LOW FIXED WING

595 SQ. FT.

INTERNAL FUEL=2535 GAL.
GROWTH VOLUME=222 GAL.
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F-4(FV)H
HIGH FIXED WING

560 SQ. FT.

® HIGH WING VARIATION OF F-4(FV)L
e REDUCED WING THICKNESS (A=0.7%)

® MORE GROWTH POTENTIAL - INTERNAL VOLUME

e NOSE GEAR TOW

MCDONNELL

CONFIDENTIAL
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F-4 (FV)H
HIGH FIXED WING

560 SQ.FT.

INTERNAL FUEL=2570 GAL.
GROWTH VOLUME=275 GAL.

- 59.1 -

MCDONNELL
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»

F-4 (FV)S
VARIABLE SWEEP WING

500 SQ.FT.

e REVISION TO F-4(FVS) PROPOSAL

e INCREASED WING AREA (FVS=420 SQ.FT.)

IMPROVED MANEUVERABILITY
LOWER APPROACH SPEED

.

e BLC TRAILING EDGE FLAP SYSTEM
IMPROVED LIFT vs LATERAL CONTROL TRADE-OFF

® LARGER HORIZONTAL TAIL
IMPROVED LOW SPEED TRIM

e LARGER VERTICAL TAIL
IMPROVED DIRECTIONAL STABILITY

GA67-00482

MCDONNELL
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F-4 (FV) S ~
HIGH VARIABLE SWEEP WING / |

500 SQ. FT.

INTERNAL FUEL=2180 GAL.
GROWTH VOLUME=421 GAL.

60.7°
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F-4(FV)S

GROWTH VERSION - ADVANCED ENGINE

e COMBINE SWING WING, F-4K INLET, AND GE-1 ENGINE

e ENGINE

0.9 BPR, AMSA AND LIFT/CRUISE CORE, GE-1 AIRFLOW
MATCHED TO F-4K INLET SIZE
o AIRFRAME

CHANGE INLET AND ENGINE ONLY

GA67-00484
MCDONNELL
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F-4(FV)S
ADVANCED

ENGINES

48,970

500

—28

122

(3)
2.53

61,950

2.28

GA67-00485

F-4X
PERFORMANCE SUMMARY

F-4) F-4J+  F-4(FV)L F-4(FV)H F-4(FV)s
TAKEOEE
GROSS WEIGHT 46,049 49,630 50,800 50,420 50,910
WING AREA 530 565 595 560 500
WIND OVER DECK 1 -8 —13 16 —23

(C-7 CATAPULT)
APPROACH SPEED 136" 1287 125 124 125
Myiax 2.25 219 213 2.20 2.27
CEILING 58,300 56,100 54,600 55,950 58,000
(MAXIMUM POWER)
ACCELERATION TIME 2.46 2.97 3.04 2.83 2.87
(0.8 - 1.8M AT 36,089 FT))
(]) FLIGHT TEST (2) VPA/VPAMlN SAME AS F-4) (3) STRUCTURAL LIMITM = 2.4
MCDONNELL

CONFIDENTIAL
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F-4X
CAP TIME vs WOD
C-7 CATAPULT 59°F STANDARD DAY
7 P o INTERNAL FUEL
PR ® EXTERNAL FUEL
6 e MILITARY THRUST RATING
N — — — — MAXIMUM THRUST RATING
P\;@/ —— — ——  TAKE-OFF THRUST RATING
5 p.O\" /.
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WIND OVER DECK - KNOTS |

GA67-00487
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WOD REQUIRED C-7 CATAPULT - KTS.
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CATAPULT REQUIREMENTS
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3 HOUR CAP

F-4)+

MCDONNELL
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FLEET DEFENSE IMPROVEMENT
10 KNOTS WOD LAUNCH
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300

250

200

150

100

CAP TIME INCREASE-%

50

(FV)L

(FV)H

MCDONNELL
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(FV)s
ADVANCED
ENGINES

GA67-00488
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FLEET DEFENSE

CONFIDENTIAL

F-4) [] INTERNAL FUEL (OFF LOADED)
] EXTERNAL FUEL
FULL INTERNAL
F-4J)+
F-4(FV)L
F-4(FV)H
F-4(FV)S
_ F-4(FV)S
. ADVANCED
| ENGINES
. 0 1 2 3 4 5 6 7 8 9
| CAP TIME - HR.
. GA67-00490
MCDONNELL
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CAP TIME INCREASES-%

280
260

240+—

220
200
180
160
140
120
100
80
60
40
20

FLEET DEFENSE IMPROVEMENT
INTERNAL FUEL

CONFIDENTIAL

FULL

OFF LOADED

F-4)+

(FV)L

(FV)H
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(FV)S

V)

ADVANCED
ENGINES
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AIR-TO-GROUND
HI-LO-HI, (6) MK-82 S.E.
F-4)
F-4J +
ONE HOUR LOITER, 5000 FT.
/ EXPEND WEAPONS
F-4(FV)L
INTERNAL FUEL
] (OFF LOADED)
- F-4(FV)H EXTERNAL FUEL
FULL INTERNAL
F-4(FV)S
F-4(FV)S
ADVANCED -
ENGINES

0 200 400 600 800 1000 1200 1400 1600
RADIUS - NA. ML \

GA67-00493

MCDONNELL
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-T F-4(FV)S
F-4) F-4)+ F-4(FV)L F-4(FV)H F-4(FV)S  ADVANCED
. ENGINES
INTERNAL FUEL GAL. 1998 2463 2535 2570 2180 2180
o CAP TIME (CLEAN) HR. 132 164 1.88 1.97 2.00 3.1
‘ QRI RADIUS (CLEAN) NA. MI. 246 319 309 338 284 305
- CAP TIME HR. 270 317 3.94 4.00 5.00 6.86
- EXTERNAL FUEL GAL 1340 1340 1800 1800 1800 1800
. HI-LO-HI RADIUS NA. MIl. 343 584 746 762 822 naz
o EXTERNAL FUEL GAL 740 1340 1800 1800 1800 1800

HI-LO-LO-HI NA.MI. 387 496 658 696 669 942
(MK-28)
EXTERNAL FUEL GAL. 740 740 1200 1200 1200 1200
FERRY (RETAIN TANKS) NA. MI. 1791 2003 2298 2333 2390 3123
DROP TANKS NA. MI. 1977 2343 2564 2607 2638 3482
GA67-00494
MCDONNELL
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CARRIER APPROACH

F-4(FV)S F-4(FV)L F-4(FV)H F-4J+

151¢
.'51.'” ]4’ 511
140" khL
"

12° T

MIRROR

4° GLIDE PATH

GA67-

MCDONNELL
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VPA (115 Vgpa CRITERION)
VPA (NASC CRITERION)

VPA (NATC RECOMMENDED)

ARRESTING BULLETIN

CONFIDENTIAL REPORT NO. F333
JANUARY 1967

APPROACH SPEEDS

F-4B F-4J
34,000 LB. 36,500 LB.
KTS. v VPA KTS. VPA
PA MIN.(NASC) VPA MIN. (NASC)

136 1.03 141 1.02
145 1.10 152 1.10
140 1.06 136 0.98
140 1.06 N.A. —

MCDONNELL

CONFIDENTIAL
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‘ COMBAT MANEUVERABILITY

! 0.85M AT 35,000 FT.

BUFFET ONSET MAXIMUM USABLE

n, n,

| F-4) 1.62 2.43

A F-4J+ 1.65 2.48
F-4(FV)L 1.96 2.94
F-4(FV)H 1.86 2.79
F-4(FV)S A = a5°/70° 1.88 /2.06 2.83/3.38
F-4(FV)S A = 45°/70° 1.96/2.14 2.94/3.51

ADVANCED ENGINES
MCDONNELL

CONFIDENTIAL
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N SUMMARY
E LOITER PERFORMANCE
| LOITER
N TOS ALTITUDE LOITER BUFFET ONSET
(HR.) (FT.) M (Nz)
: F-4) 1.32 36,700 0.83 1.49
! F-4J+ 1.64 36,100 0.82 1.55
m F-4(FV)L 1.88 35,570 0.78 1.70
F-4(FV)H 1.97 35,800 0.80 1.65
F-4(FV)S 2.00 32,800 0.61 1.30
F-4(FV)S 3.1 34,100 0.61 1.24

ADVANCED ENGINES

GA67-00496

MCDONNELL

CONFIDENTIAL
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WING LOADING
BASED ON TOTAL PLANFORM AREA

TAKEOFF COMBAT

A LE. W/Sw A L.E. W/Sw
F-4) 51° 85.7 51° 75.8
F-4J+ 47° 87.8 47° 76.0
F-4 (FV)L 47° 85.4 47° 73.8
F-4 (FV)H 47° 90.0 47° 77.6
F-4 (FV)S 19° 74.9 70° 72.9
F-4 (FV) s 19° 71.9 70° 69.8

ADVANCED ENGINES

GA67-00497
MCDONNELL

CONFIDENTIAL
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BUFFET ONSET LOAD FACTOR, N, - ¢g’s

N
»

N
N

g
o

1.4

1.2

1.0

MANEUVERABILITY vs LOITER TIME
LOITER AT MACH = 0.85 AT 35,000 FT.
CAP MISSION (150 NA. MI. RADIUS)

REPORT NO. F333
JANUARY 1967

-9~ OFF LOADED
—% FULL INTERNAL

0 1.0

2.0

REMAINING TIME ON STATION - HR.

MCDONNELL

CONFIDENTIAL
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BUFFET ONSET LOAD FACTOR - Nz - g’s

CONFIDENTIAL

REPORT NO. F333

JANUARY 1967
F-4(FV)S
MANEUVERABILITY vs CAP TIME
COMBAT GROSS WEIGHT NO EXTERNAL FUEL 35,000 FT.
2.4
g | M=0.95 4 0.
AXIMUM N, BY SWEEPING TO 70°
20 Sa0F—,
A= 45°
1.8
0.70 7
'_’/ 0.70
1.6 75
=
a M=0.85 (‘/0.80 0.754; "\&A 0.65
. = 31° +0.65 N\ )‘ro.éo
/ 0.65
1.2 £
'}"0.60 0.60
1.0 < _
1.0 1.2 1.4 1.6 1.8 2.0 2.2

TIME ON STATION - HR.

MCDONNELL

CONFIDENTIAL
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MANEUVERABILITY vs CAP TIME
COMBAT GROSS WEIGHT NO EXTERNAL FUEL 35,000 FT.

.,Ah o " -
ferre b 8 .

24

N
N

95 40.90
0.9 0.95
U.85 TN 0.90
——_0.85
0.80
. <
: 0.90
\Q‘s
1.6

1.4 / 0.75 ]~0 75 0.70¢

DA R g £

0.65
1.2 —

F-4(FV)L | / F-4(FV)H

Nl
1.2 1.4 1.6 1.8 20 - 2.2
TIME ON STATION - HR.

PR

BUFFET ONSET LOAD FACTOR - N, - g’s
— N
o0 o
/
7

B WERHSL e ey

!«W T

F-4(FV)S

1.0

o

GA67-00500
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F-4X
TEST PROGRAM

® 1966 WIND TUNNEL WORK 4700 HOURS

® FUTURE INVESTIGATIONS - WIND TUNNEL AND FLIGHT TESTING

CRUISE IMPROVEMENTS
e VARIABLE AFT FUSELAGE GEOMETRY
e ENGINE NOZZLE CHANGES
e IMPROVED ENGINE COMPARTMENT SEALING
e INLET BOUNDARY LAYER BLEED SYSTEM

HIGH LIFT SYSTEM IMPROVEMENTS
*VARIABLE GLOVE GEOMETRY

MANEUVERABILITY IMPROVEMENTS
*LEADING EDGE MODIFICATIONS
e MANEUVERING SLATS AND FLAPS

® 1967 WIND TUNNEL PROGRAMS - 4800+HOURS

GA67-00501
MCDONNELL

CONFIDENTIAL 29
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N SPOTTING SUMMARY
CVA 59

F-4J+ F-4(FV)L  F-4(FV)H  F-4(FV)S

NUMBER A/C FLIGHT DECK 67 61 64 58
NUMBER A/C HANGAR DECK 49 43 46 40
TOTAL 116 104 110 98
GA67-00502
MCDONNELL

CONFIDENTIAL 30
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TRANSMIT POWER
(KW)

ANTENNA DIAMETER
(IN.)

MISSILES

AMCS WEIGHT (LB.)

AMCS VOLUME
(cu. FT.)

COST ESTIMATE
NON RECURRING $M

RECURRING $M

CONFIDENTIAL REPORT NO. F333
JANUARY 1967
AMCS COMPARISON
AWG-10 AWG-10 AWG-10 AWG-10 AWG-9
(SINGLE- (TRACK-  \\;| TISHOT) (MULTISHOT) (MODIFIED)
SHOT) WHILE-SCAN)
| | | 1 3
32 32 32 X 26 32 X 26 34
AIM-7F AIM-7F(MOD.) AIM-7F(MOD.) AIM-7E(MOD.)  AIM-54A
AIM-54A AIM-7F(MOD.)
Nno7 Nn35 1221 1408 1692
34.6 34.6 37.5 40.5 50.2
— 15.4 90.8 110.6 521
0.42 0.50 0.86 0.94 1.7
MCDONNELL -
CONFIDENTIAL 31
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TRACK-WHILE-SCAN CONCEPT

(D VECTOR - A/A SEARCH -
DETECTION

@ TWS

(3) LAUNCH - TWS

(4) TERMINAL NO. 1 - 100% ILLUMINATION
FOR APPROXIMATELY 10 SECONDS

(5 ACQUIRE NO. 2 AND LAUNCH
(IN EITHER TWS OR 100% ILLUMINATION)

GA67-00504
MCDONNELL

CONFIDENTIAL
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F-4X
AMCS COMPARISON

RADAR DETECTION RANGE (P, =0.85)
NAUTICAL MILES

TARGET ASPECT ANGLE
NOSE-ON NEAR BEAM TAIL-ON

SINGLE-SHOT AWG-10 43.5 53.0 37.8
TRACK-WHILE-SCAN AWG-10 43.5 53.0 37.8
MULTISHOT AWG-10:
AIM-7F 40.2 49.0 35.0
AIM-54A 37.4 45.6 32.8
MULTISHOT AWG-9 m.3 129.0 88.5
VI=VI=M15

ALTITUDE: 40,000 FT.
TARGET SIZE: 5M2
WIDE SCAN

GA67-00505

o § o] & i o] |2aecesmne] e oo —

MCDONNELL
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AVERAGE NUMBER OF MISSILES LAUNCHED

TARGET SPACING NA. Ml.
SINGLE-SHOT AWG-10
TRACK-WHILE-SCAN AWG-10

MULTISHOT AWG-10:
AIM-7F

AIM-54A/AIM-7F

MULTISHOT AWG-9

AIM-54A/AIM-7F

Vi =Vi=M15

ALTITUDE: 40,000 FT.

TARGET SIZE: 5m2

CONFIDENTIAL

F-4X
AMCS COMPARISON

TRACK CROSSING ANGLE

CONFIDENTIAL

50°
2 S

1.7 23

57 54

60 58

60 60

60 60
TARGET

e

PO —

e

0° 30°
2 5 2 5
10 1.0 12 17
35 10 48 2.0
3.5 35 53 5.0
50 5.0 60 6.0
50 5.0 60 60
“\_INTERCEPTOR
TRACK N
CROSSING [\\
ANGLE RN
________ D ——
MCDONNELL

REPORT NO. F333
JANUARY 1967
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F-4X
AMCS INSTALLATION COMPARISON

AWG-10 AWG-9
AWG-10 AWG-10 AWG-10 MULTISHOT MULTISHOT
T.W.S. SINGLE-SHOT MULTISHOT  (4) SPARROW  (4) SPARROW

(6) SPARROW  (6) SPARROW  (6) SPARROW  (2) PHOENIX  (2) PHOENIX

A TOGW LB. - -80 +90 +960 -640

A EQUIPMENT CU. FT. - 0] +3.5 +7 +23.2
VOLUME

A FUEL GAL. - 0 0 -104 -412

A COST $M - -0.12 +0.39 +0.48 +1.43

(RECURRING)

A COST (NON $M - 15 +91 +112 +74
RECURRING)
A TOS HR. - NEG. NEG. -0.16 © .0.93
A RANGE NA. MI. - +6 -5 -81 -296
| GA67-00507
MCDONNELL

CONFIDENTIAL 35
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F-4X

NON-RECURRING PRICE SUMMARY

AIRFRAME AND ENGINE VARIATIONS
AN/AWG-10 SINGLE SHOT WITH TRACK WHILE SCAN

440 TOTAL
ENGINES 408.7
400 GFAE B
AIRFRAME
360
v 320
< 2197 |
- 280 “
g TOTAL
n 240 TOTAL 222.1
w 200
5
= 160
=
2 120
80
40
0 \
F-4J+ F-4(FV)L F-4(FV)H F-4(FV)S F-4(FV)S
ADVANCED
ENGINES

GA67-00508

MCDONNELL
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MILLIONS OF DOLLARS

400

360

320

280

240

200

160

120

80

40

F-4X
NON-RECURRING PRICE SUMMARY
AMCS VARIATIONS

REPORT NO. F333
JANUARY 1967

F-4(FV)S
GFAE
TOTAL
TOTAL 334.5

AN/AWG-10 AN/AWG-10 AN/AWG-9
MULTISHOT MULTISHOT  PHOENIX PLUS
PLUS PHOENIX SPARROW

MCDORNNELL

CONFIDENTIAL

GA67-00509
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h F-4X
N TOTAL RECURRING AND NONRECURRING COST
| AIRFRAME AND ENGINE VARIATIONS
N 300 AIRCRAFT AN/AWG-10 TRACK WHILE SCAN
-‘ 2000 | RECURRING r__- TOTALT
| 1800 - = | 1992.4
. ____ |NON-RECURRING
A TOTAL |
| 1600 TOTAL 1454.8
n :‘5 TOTAL 1378 1 ML kit
| < 1400 | 13458 p=re -
N Q 1200 . e
G 1000 |-
| 2
) S 800
N 2 600
| 400
. 200 ﬁ,
. |
F-4J+ F-4(FV)L F-4(FV)H F-4(FV)S F-4(FV)s
ADVANCED
ENGINES

GA67-00510
MCDONNELL
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MILLIONS OF DOLLARS

CONFIDENTIAL

F-4X

TOTAL RECURRING AND NONRECURRING COST

2000

1800

1600

AMCS VARIATIONS
300 F-4(FV)S AIRCRAFT

1400

1200

1000

800

TOTAL

11958.6

- e A
1662.6 _

- RECURRING RECURRING
1349.4 1977.6

RECURRING
1662.3

600

400

200

AN/AWG-9

SPARROW

AN/AWG-10 AN/AWG-10
MULTISHOT  MULTISHOT PLUS PHOENIX PLUS
PHOENIX
MCDONNELL

CONFIDENTIAL
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NON-RECURRING COST - MILLIONS OF DOLLARS
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F-4X
AWCS AND ENGINE COST vs TIME
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SYSTEM EQUIPMENT SUMMARY
OTHER THAN AMCS

F-4)+ F-4(FV)L, (FV)H & (FV)S
IMPROVED CNI IMPROVED CNI
RADAR WARNING & HOMING RADAR WARNING & HOMING

F-4) BOMBING SYSTEM
INERTIAL DIGITAL BOMB

F-4) NAVIGATION SYSTEM /NAVIGATION SYSTEM
F-4] OPTICAL SIGHT LEAD COMPUTING SIGHT SYSTEM
AIR-TO-AIR IFF AIR-TO-AIR IFF
CADC CADC
AUTOPILOT AUTOPILOT
GA67-00514
MCDONNELL
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MILLIONS OF DOLLARS

F-8X ror u.s. naAvY
F-4(FV)S WITH AWG-10 SINGLE SHOT

CONFIDENTIAL

TOTAL RECURRING & NONRECURRING COST

1600
1400
1200
1000
800
600
400

200

ALTERNATE SYSTEMS EQUIPMENT
INERTIAL DIGITAL F-4J BOMBING & NAV. SYSTEM

BOK SYSTEM F-4) OPTICAL SIGHT
LEAD ITING SIGHT VED
INPROVED CNi MING
RADA ING
TWO ¢
TOTAL 1430.4 }
| -$797M T1OTAL 1350.7
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