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EXPERIMENTAL

POWER PLANT

Nr & Model . . . . . . . ... ..
. (1) YJI67-W-3/XRJ55-W-1
Mfr . e . Wright
Engine Spee Nr . . . .. . . . 922D
Type . . . . . Double-Cycle, Axial
Length . . .534.0"
Diameter . 56,0"
Weight(dry) e .7886 1b
Tail Pipe . . . Variable Area
Augmentation . *Afterburner

Afterburner is used independently
as a ram-jet when air is by-passed
around turbo-jet,

MWHisscon and Descrnittion

ENGINE RATINGS

Turbo-Jet
S. L. Static LB - RPM - MIN
Max: *22,100 - 6350/8170 - 5
Mil: 13,950 - 6350/8170 - 30
Nor: 12,150 - 6350/7925 - Cont

*With afterburner operating

Ram-Jet
Design Mach Nr . . . 2.24 - 3.0
Altitude (ft) . 35,000 - 75, 000
Thrust (Ib) . . . . .. 37,400

v

Navy Equivalent: None Mfr's Model: AP-57

The principal mission of the XF-103 is to serve as a prototype for an
interceptor weapons system. The primary purpose of the prototype is to

prove out the dual-cycle engine in flight; to explore the problems of systems

reliability at high Mach numbers and high altitudes; to evaluate the practic-
ability of a pilot's escape capsule as a means of emergency escape at high
Machnumbers; to ascertain the effectiveness of utilizing titanium as a pri-
mary material for aircraft and missile construction; to engage in flight
research on tactics for interceptor type aircraft at high Mach numbers.

Specialfeatures of this airplane are the delta-wing and tail, a submerged
pilot's compartment within the contours of the fuselage, pilot's downward
ejection capsule, a forward vision periscope, titanium structures capable
of resisting thermal heats encountered at supersonic speeds and a liquid
oxygen system,

The power plant consists of a double-cycle, turbojet-ramjet engine,
This engine incorporates an afterburner for use inconjunction with the turbo-
jet cycle, and also to operate as a ramjet engine in the alternate cycle,
The turbojet and afterburner are used for take-off and speeds below Mach
2.1. At this point the turbojet is bypassed and the afterburner operating
as a ramjet engine is utilized for higher flight performance. Aside from
the double-cycle engine, the propulsion system includes a variable area
ram air intake located in the belly of the fuselage, subsonic diffuser, ram-
jet by-pass valve and duct and a variable area exhaust nozzle,

: gr 50

. Sep 51

e Mar 53
. (est) Mar 59
(est) Nov 59

Design Initiated .

Contract Approved .. .. .
Mock-up . . . . .. ... ..
First Flight (Airplane #1) . . . .
First Flight (Airplane #2) . . . .

WEIGHTS

Loading Lb L.F.
Empty . . 32,575(C)

Basic . 32,970(C)

Design 035,260 . ... 17.33
Combat . . *38,200

Max T.O. .. f55,780. ... 2.00
Max Land .. 135,399 . ... 2.92

(C) Calculated
*  For Research Mission
t Limited by landing gear design

F U E L

Location Nr. Tanks Gal
Fus, fwd 3. L1530
Fus, ctr P . 790
Fus,aft | . o2 ... ... 310

Total 72730
Grade . .. ... ... ) 5

Specification . . , . . MIL-F-5624

OIL
Eng, intergral ., . . 1. . (tot) 5.0

Specification . MIL-L-7808

DIMENSIONS

B OMBS G U N S

ELECTRONICS

Wing
Span , ., .. ....... 5358
Incidence (root) _ . ., . . . .. 0°
(tip) . . . ... ... 0°
Dihedral . . .. .........0°
Sweepback (LE) . . . . . ... 55°
Length . . . . .. P - 3 - L
Height . . . . ... ... 18.3

Tread ., ... ........12.3"

NONE

NONE

ROCKETS

NONE

UHF Command . AN/ARC-34

Intercomm . . . . AN/AIC-10

Rescue Radio . . .. . . AN/URC-4
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EXPERIMENTAL

Zoading and Performance—Typieal Wissian

CONDITTIONS BASIC RESEARCH
MISSION MISSION
1 u

TAKE-OFF WEIGHT (1b) 51,267
Fuel at 6.5 1b/gal (grade JP-4) (1b) 17,745
Payload (1b) None
Wing loading (1b/sq ft) 127.8
Stall speed (power off) (kn) 175.1
Take-off ground run at SL @ (ft) 7140
Take-off ground run with ATO (ft) ~
Take-off to clear 50 ft 2 & (ft) 14, 200
Take-off to clear 50 ft with ATO (ft) -
Rate of climb at SL @ ® (fpm) 19, 150
Time: SL to 35, 000 ft @@ ® (min) 10. 64
Time: SL to 60, 000 ft DDE ® (min) = 21.40
Service ceiling (100 fpm) 2o (ft) a 50, 000

COMBAT RANGE (n mi) )

COMBAT RADIUS 3 (n mi) ul 200
Average cruise speed (kn) f 531
Return cruising altitude (ft) 5 30, 000
Total mission time (hr) Z 0.76

TOTAL TEST TIME @ (min) %) 2.5

)| Test aititude (ft) % 60, 000
2}

COMBAT WEIGHT (1b) % 38,200
Combat altitude (ft) A 60, 000
Combat speed (kn) 2} 1720/M = 3.0
Combat climb (fpm) = 16, 200
Combat ceiling (500 fpm) (ft) < 69,570
Service ceiling (100 fpm) (ft) = 69, 830
Max rate of climb at SL (fpm) 4 23,900
Max speed at 47,500 - 70, 000 ft (kn) S 1720/M = 3,0
Basic speed at 50, 000 ft (kn/ft) 3 1720/M = 3.0

LANDING WEIGHT (1b) = 35, 035
Ground roll at SL, (ft) 4130
Total from 50 ft (ft) 5410

(@ Ram-Jet power
(@ Turbo-Jet power

o
&

missions given on page 6.

~
®

to climb speed.

® Allows
S and ¢limb

Detailed descriptions of RADIUS and RANGE
Includes time for take-off and acceleration

E @) T'ime includes acceleration to transition speed.
for weight reduction during ground operation

@ At take-off weight

8 Take-off is computed at 2300 ft
altitude and a 59°F day.

@ Assisted take-off system currently
under development.

1"() 0.5 minutes of this time is in climb
from 55,000 to 60, 000 ft at mach 3.0.

PERFORMANCE BASIS:
(a) Data source: Contractor's estimated data
(Not substantiated by WADC)
(b) Performance is based on powers shown on
page 3.

XF-103
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FORMULA: BASIC MISSION I

MIL-€C-5011A mission is not feasibie.

FORMULA: RADIUS MISSION 11

Take-off with max turbojet power, climb to 35,000 feet with max turbo-
jetpower. Accelerate at 35, 000 feet to 1383 knots with max turbo-jet power,,
accelerate to 1467 knots at 35,000 feet with ramjet power, climb and ac-
celerate to 1720 knots to 60, 000 feet with ramjet power, Fly at 60, 000 feet
at 1720 knots for 2 minutes. Cruise back at 30, 000 feet at long range speeds.
Range free allowances include 5.5 minutes at normal power for warm-up
and taxiplus fuel for max power take-off and acceleration to max power climkb
speed, 2 minutes at ramjet power at 60,000 feet at 1.2 g, plus a reserve
of 1513 1b of fuel for loiter at sea level. Fuel consumption not increased by

5%.

PERFORMANCE REFERENCE:

Republic Aviation Specification, "Detail Specification XF-103 Interceptor
Prototype, Nr ES-361", dated 15 April 57,

REVISION BASIS:

To reflect latest characteristics and performance data.

(1 MAY 57)

XF-103
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