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AIRPLANE,

The X-15 is a single-place research airplane, specifi-
cally désigned to obtain data on flight at extremely high
altitudes and speeds and on the physiological and psycho-
logical effects of such flight conditions on the pilot.
Built by North American Aviation, Inc, the airplane has
an inertial all-attitude (gyro-stabilized platform) flight
data system and is powered by one XLR99 liquid-
propellant rocket engine. The 25-1/2 degree swept-
back wing has hydraulically operated flaps on the inboard
trailing edge of each wing panel. All aerodynamic
control surfaces are actuated by irreversible hydraulic
systems. The horizontal stabilizer has a 15-degree
cathedral. The two sections move simultaneously for
pitch control, differentially for roll control, and in
compound for pitch-roll control. The upper and lower
vertical stabilizers are in two sections, a movable
outer span for yaw control and a fixed section adjacent
to the fuselage. The lower movable section (ventral)
is jettisonable for landing. Each fixed section in-
corporates a split-flap speed brake, For changes in
airplane attitude relative to flight trajectory at altitudes
where aerodynamic controls are relatively ineffective,
the airplane incorporates a ballistic control system,
wherein the metered release of gas through small
rockets in the nose and wing causes the airplane to
move about each axis as required. Two auxiliary
power units drive the airplane hydraulic pumps and ac
electrical generators. Fuel for the rocket engine is
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carried internally. The airplane is not designed for
normal ground take-off, but is air-launched by a B-52
Airplane. The landing gear consists of a dual-wheel
nose gear and two main landing skids. The gear is
lowered in flight by gravity and air loads.

AIRPLANE DIMENSIONS.
The over-all dimensions of the airplane (in-flight con-

figuration with gear up and ventral retained) are as
follows:

Length o o v woses o w ssas w06 49 feet 2 inches
SDAL: . civse & sams s O oo | . 22 feet 4 inches
Helght: cwn v vy sovn 5 090 9w was s 13 feet 1 inch

NOTE

In the landing configuration (landing gross
weight and gear down, with specified nose tire
and strut inflation and with ventral jettisoned),
height is 11 feet 6 inches.

AIRPLANE GROSS WEIGHT.

The approximate launch gross weight of the airplane
(including full internal load and pilot) is 32, 900 pounds.
However, this can vary a few hundred pounds, depending
on the type of instrumentation carried.
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AIRPLANE SERIAL NUMBERS.

The Air Force serial numbers for X-15 Airplanes
covered by this manual are AF56-6670, -6671, and
-6672.

ENGINE.

Thrust is provided by one XLR99 turborocket engine.
It has a single thrust chamber, a two-stage, continuous-
igniter starting system, a turbopump, and a gas gen-
erator. Propellants are liquid oxygen and anhydrous
ammonia, supplied from the airplane propellant system.
(See figure 1-6.) The engine is of variable-thrust
design, capable of operating over the range of 50 to
100 percent of full rated thrust. The gas generator
decomposes a monopropellant fuel, 90 percent hydrogen
peroxide (HyOg), to provide a high-pressure gas mix-
ture for driving the turbopump, which in turn drives
the two centrifugal pumps that supply the propellants to
the engine. Upon discharge from the pumps, the pro-
pellants are delivered to the two igniters and the thrust
chamber where they are burned. At the first-stage
igniter, the oxygen (in gaseous form) and ammonia are
mixed and then ignited by three spark plugs. Liquid
oxygen and ammonia, meanwhile, also are routed to the
second-stage igniter. When the pressure created by the
hot gases in the first-stage igniter actuates a pressure
switch, propellants are allowed to enter the second-
stage igniter. Here, the propellants are mixed and
ignited by the incoming first-stage gases at greatly
increased pressure. When a pressure switch in the
second-stage igniter is actuated, propellants are allowed
to enter the thrust chamber itself. They are again
mixed and ignited by the gases coming from the second-
stage igniter and build to the tremendous pressures
needed for required thrust. The thrust chamber is
an assembly of small welded, wire-wound tubes pre-
formed as segments of the chamber. Before injection
into the thrust chamber, the ammonia passes through
these tubes to cool the chamber., Exhaust gases are
discharged through a venturi-shaped sonic nozzle.

ENGINE COMPARTMENT.

The engine compartment, in the extreme aft end of the
fuselage, houses the tubular steel engine mount which
supports the engine and turbopump. The engine com-
partment is completely isolated from the airframe by
a mono-fire-wall, A large access door is provided in
the forward end of the engine compartment for access
to the engine compartment from the hydrogen peroxide
storage tank area. The engine compartment also
houses the instrumentation pick-offs, fire detection
system sensors, and helium release line. A fire seal
closes out the compartment and protects against the
entry of exhaust gases and expelled propellants into
the engine compartment. For engine compartment
purging, refer to "Engine Compartment Purging System"
in this section.

Engine Compartment Fire Detection System.

-

A detection circuit is provided to detect and indicate
a fire condition in the engine compartment. This
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circuit is of the continuous-element type, which detects
excessive temperatures anywhere along its length. The
system is powered by the battery bus and continuously
monitors the resistance of the circuit. The resistance
of the material used in the circuit varies inversely with
temperature and total length of the sensing circuit.
Whenever temperatures in the engine compartment
reach 1100°F (594°C) or higher, the resistance of the
sensing element falls below a preset value because of
the excessive temperature, and the warning system is
energized. A placard-type warning light, a system
selector switch, and a test switch are in the cockpit.
For emergency procedures in case of a fire-warning
indication, refer to "Fire or Explosion" in Section III.

Fire-warning Light. An abnormal rise in engine com-
partment temperature is shown by a placard-type
warning light (70, figure 1-2), on the instrument panel.
The light is powered by the primary dc bus and has a
red plastic cap which shows the word "FIRE' when the
light is on. The light may be tested by a push-to-test
switch on the instrument panel right wing.

Fire-warning Light Test Button. A fire-warning light
and detection circuit test button (30, figure 1-2) is on
the instrument panel right wing. The button is powered
by the primary dc bus. When the button is pressed, the
fire-warning light should come on, verifying the con-
tinuity of the detection circuit.

Engine Compartment Purging System.

The engine compartment can be purged by releasing an
inert gas (helium) under pressure into the area to
extinguish a fire or relieve an overheat condition,
Three cubic feet of helium is stored in two spherical
containers under 3600 psi pressure. The containers
are on either side of the engine compartment in the
left and right wing root fairing tunnels. Either auto-
matic or manual release of helium can be selected by
the pilot. Because of the location of the two containers
adjacent to the engine compartment, any high-
temperature condition in the compartment will affect
these containers and create a potential explosion hazard.
As the helium is released into the engine compartment,
it inhibits any fire condition and at the same time
eliminates the explosion hazard.

Helium Release Selector Switch. This three-position
switch (69, figure 1-2), labeled "HE REL SW, " is on
the left side of the instrument panel. It permits the
pilot to select the type of engine compartment purging
(either automatic or manual) in case of a fire indication.
The switch is powered by the battery bus. The AUTO
position sets up an entirely automatic sequence if a fire
occurs in the engine compartment, as indicated by
illumination of the fire-warning light. The engine is
shut down, and the helium from the two containers
outboard of the engine is jettisoned into the engine
compartment to inhibit the fire or overheat condition
and to prevent overpressurization of the containers by
extreme temperature increase. The OFF position sets
up the fire detection system for illuminating the fire-
warning light only, in case a fire occurs. It will then
be necessary either to move the switch to ON to release
the helium into the engine compartment without affecting
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Figure 1-2
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