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FORMULA: DESIGN MISSION I

Launch of Missile-Booster Combination: Missile is launched vertically
from sea level with a predetermined attitude-time boost program. A forced
turn is initiated at approximately 25 seconds after launch. The forced turn
is completed at 40,000 feet (attitude = 27°) and a zero-lift ballistic tra-
jectory phase is entered. At approximately 58,900 feet (attitude = 15°)
rocket cut-off and ram-jet start is effected. The missile continues in a
zero-lift ballistic trajectory (M'= 3.25) until an altitude of 70, 000 feet is
reached, at which point the booster separates from the missile.

Transitionto Cruise: Mach number control is initiated, cruise mode of
lateral control is started ( + 250 seconds, range = 92 n. mi.) and the
missile brought to equilibrium at begin cruise attitude, altitude and cruise
Mach Number. ’

Cruise and Recovery: Missile cruise-climbs at M = 3.25 until a radius
of approximately 2440 nautical miles is attained. At this point, turn-around
is effected(51 n. mi. radius, 45°) and cruise continues to 122 nautical miles
from touchdown. Ramjets are shut off and approach phase is entered. The
vehicle approaches at IAS of 236 knots along a predetermined altitude-range
trajectory with use of speed brakes. The gear is lowered at 10, 000 feet,
automatic flare is entered at 700 feet tapeline altitude and missile is
brought to rest after touchdown by the use of a chain barrier.

FORMULA: DESIGN MISSION II

Launch of missile-booster combination is same as for Mission I, ex-
cept that rocket is cut-off at 58, 600 feet.

Transition to Cruise: Same as for Mission I.

Cruise and Dive-in: Missile cruise-climbs at M = 3.25 until altitude
or 82,300 feet is attained. At this point (approximately 37 n. mi. from
target) ramjets are cut-off, a pitch-up (+9°) to altitude of 89, 700 feet is
accomplished. Atthis peak altitude, the missile decelerates to Mach = 2.8
and the autonavigator range and rate signal initiates dive-in. The dive is
conducted in the power-off condition and the missile impacts at Mach = 1.46
(sea level).

GENERAL DATA:

(a) Ramjet engine ratings. shown on page 3 are engine manufacturer's
estimated design point performance ratings. Liquid rocket ratings are
engine manufacturer's guaranteed ratings. Power values used for perfor-
mance are as follows:

(2) XRJ47-W-T (MISSILE)
Flight Mach Nr NACA Pressure Net Thrust SFC
Altitude (ft) (2 engine) (1b) 1b/hr/1b thr|
3.25 55, 000 24,890 2.234
3.25 65, 000 15, 450 2,248
3.25 75, 000 9580 2.269
(1) XLR83-NA-1 (BOOSTER)
Rated S. L. Thrust 415,000 1b
Rated S. L. Specific Impulse 245 sec
Rocket burning time 110 sec

(b) All performance is based on NACA Standard Atmosphere with no
wind.

(c) The XSM-64A incorporates fuel dumping provisions which enable
missiles with ranges as short as 2500 nautical miles either to dive-in or
to be recovered without imposing structural penalties. Dumping may be
controlled by autonavigator or radio command.

REVISION BASIS:

To revise empty weight and engine data.

PERFORMANCE REFERENCE:

N.A.A. Report Nr AL-2294, dtd Jun 1956.
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