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ENGINE FAILURE.

Failure of rocket engines is, as a rule, the result of
thrust chamber burnout. Specific information on this
type engine failure is given in '"Thrust Chamber Burn-
out" in this section. If engine failure is due to mal-
function of the fuel control system or improper operating
technique, a start can usually be made to restore engine
operation, provided time and altitude permit. However,
if the failure is an obvious failure within the engine,
a start should not be attempted.

MALFUNCTION SHUTDOWNS.

Automatic malfunction shutdowns can occur during the
engine start phase or during actual engine operation.
The design of the malfunction shutdown circuits is such
that restart attempts can safely be made after a mal-
function shutdown. This is because a restart will not be
successful if the malfunction which caused the original
shutdown has not been corrected. Malfunction shutdowns
which can occur during the start phase are those due to
main or first stage propellant valve malfunction, stage 2
ignition malfunction, or engine turbopump overspeed.
Malfunction shutdowns which can occur during engine
operation are those caused by engine turbopump over-
speed or excessive engine vibration. If a malfunction
shutdown occurs, attempt a restart. Refer to "Engine
Restart" in this section.

Causes of Pump Cavitation.

Failure to sufficiently prime the liquid oxygen pump
discharge line to the engine, excessive heat absorption
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by the liquid oxygen together with excessive vapor pres-
sure (normal liquid oxygen tank vapor pressure after
tank has been filled is 20 to 24 psia), or insufficient
liquid oxygen tank pressure can cause pump cavitation.
When liquid oxygen pump cavitation occurs, the over-
speeding turbopump is stopped by the overspeed pro-
tection system. When an engine is shut down by the
turbopump overspeed protection system, the turbopump
overspeed caution light is illuminated.

Indications of Pump Cavitation.

Cavitation is accompanied by the following indications:
e Increase of pitch in whine of turbine.

e No ignition.

e No flame from chamber.

e No noise from chamber.

e No thrust chamber pressure.

e Very high momentary fuel manifold pressure.
e Very low liquid oxygen manifold pressure.

e Turbopump stops and overspeed indicator light,
in cockpit, comes on.

*At the time of publication of this flight manual, information for various specific procedures was not available.

These will be supplied as soon as available,
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ENGINE RESTART.

If the engine has failed or has been shut down auto-

matically and it is determined that a restart is feasible,

proceed as follows:

1. Throttle - OFF.

2. Engine reset button - Push (one second).

3. Engine prime switch - PRIME,
Move engine prime switch to PRIME for one second
and check ignition-ready light ON. Approximately
30 seconds is required to prime, with prime valve
at high-flow orifice position.

4, Throttle - As desired.

THRUST CHAMBER BURNOUT.

Thrust chamber burnout can be determined by various
engine indications which can be verified by the pilot or
the chase pilot., These indications are as follows:

a. Fuel manifold pressure drops below oxygen mani-
fold pressure, accompanying cylinder "groaning."

b. Engine emits loud scream or howl.

c. Yellow streak of flame or yellow bushy flame is
evident.

d. Chamber pressure drops while manifold pressures
are within specified range.

CAPTIVE OPERATION EMERGENCIES.

BEFORE TAKE-OFF.

In case a "FIRE" warning, "APU COMPT HOT, " or
""HoOg HOT'" light comes on before take-off, notify the
carrier pilot that an X-15 emergency is in progress
(refer to ""Fire or Explosion' in this section), and pre-
pare to abandon the airplane.

IN-FLIGHT.

In case of an emergency during captive flight, the
carrier pilot must verify the emergency and ascertain
the danger to the crew. It will be the carrier pilot's
responsibility to initiate one or more of the following
emergency procedures:

a. X-15 emergency launch. (Refer to "Emergency
Launch" in this section.)

b. X-15 pilot ejection. (Refer to "Ejection' in this
section. )

¢. Abort mission or launch. (Refer to "Aborted
Launch" in Section II.)

The five basic rules covering selection of the proper
procedure are as follows:

3-2

T.0. 1X-15-1

a. X-15 hazardous to B-52 - Launch X-15. (This
may be preceded by X-15 pilot ejection if the X-15
is hazardous to the X-15 pilot.)

b. B-52 hazardous to X-15 below critical altitude -
Eject X-15 pilot and B-52 crew.

c. B-52 hazardous to X-15 above critical altitude -
Launch X-15 and eject B-52 crew.

d. X-15 emergency not immediately hazardous -
Return to base for landing.

e. B-52 emergency not immediately hazardous -
Return to base for landing.

EMERGENCY LAUNCH.

In case of an emergency aboard the B-52 which en-
dangers theX-150r in case of an emergency in the X-15
which would endanger the B-52, it is possible to
emergency-launch the X-15. If time and altitude per-
mit a launching of this type, proceed as follows:

1. Oxygen system - Switch from carrier supply to
X-15 Airplane supply.

2. Ventral arming switch - ARM.

3. Emergency battery - ON,
If APU's are not operating at the time of emergency
launch, the emergency battery must be on to enable
APU start.

4. No. 1 and No. 2 APU switches - ON.

Monitor hydraulic gages for both systems as APU's
come up to speed.

5. No. 1 and No. 2 generator switches - To RESET
momentarily, then to ON.

6. Ram-air lever - Recheck CLOSED.
7. Cockpit helium switch - ON,

8. Pressure-cooling lever - ON.

9. Blower switches - ON.

10. Launch light - On.

11. SAS function switches - ENGAGE.
12. Ventral jettison button - Push.

13. Instrumentation master switch - ON.
14, Data switch - ON.

15. Vent, pressurization, and jettison lever -
JETTISON.
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MAXIMUM GLIDE.

Glide distance may be varied with Mach to achieve the
desired distance. During gliding flight, high rates of
descent will be experienced; speed brakes will increase
the rate of descent considerably and should only be used
at speeds above Mach 1.5. Speeds above Mach 1.5 will
usually occur at high altitude and will allow sufficient
time to reduce the rate of descent before entering the
landing phase. See figure 3-1 for maximum glide for
given initial Mach numbers.

FORCED LANDING.

In case of either inability to retract the speed brakes
or inadvertent extension of the landing gear before
entering the landing pattern, certain precautions must
be observed. (See figure 3-2.)

FIRE OR EXPLOSION.

In case of a fire or explosion, the procedures given in
the following paragraphs should be accomplished.
However, an important factor in determining the course
of action to be taken depends on the effect the fire or
explosion has on the flight control systems. Since a
failure of the aerodynamic flight control system could
occur as a result of the fire or explosion, a careful
check of the aerodynamic system should be made to
determine whether a safe landing can be made.

ENGINE FIRE,

If a fire-warning light comes on or if there are other
indications of fire, proceed as follows:

1. Nitrogen or helium release selector switch - Check
AUTO.

With the nitrogen or helium release selector switch
at AUTO when the fire-warning system is activated,
the engine is automatically shut down and the engine
compartment purged., If automatic shutdown is
successful, proceed to step 3. However, if the
engine fails to shut down, proceed to step 2.

2. Shut down engine.
a. Engine master switch - OFF.
Moving the engine master switch to OFF purges
the engine with helium for approximately 17
seconds.

b. Tank shutoff and Ng bleed switch - OFF.

c. Nitrogen or helium release selector switch -
ON.

3. Throttle - OFF.
4, Igniter idle switch - OFF.
5. I fire cannot be confirmed, land as soon as possible.

If fire cannot be confirmed or if it goes out, estab-
lish controllability and jettison propellants en route
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to the nearest available base where a landing can be
made. Obtain assistance from chase pilot if pos-
sible. Reconfirm controllability before descent
below safe ejection altitude.

6. If fire is confirmed or if aerodynamic control is
lost - Eject.

ELECTRICAL FIRE.

In case of an electrical fire, attempt to isolate fire by
moving circuit breakers off one at a time. Allow suf-
ficient time for the indication of fire to cease. When
source of fire is found, leave the affected circuit de-
energized, and restore power to remaining circuits.

Hg09 COMPARTMENT OVERHEAT.

If the "HpO9 COMP HOT" light comes on, immediately
notify the carrier pilot that an X-15 emergency is in
progress. Then prepare for an emergency launch
(refer to "Emergency Launch' in this section), in case
an emergency launch becomes necessary.

H9Og9 OVERHEAT (APU).

If the APU ""H202 HOT'" light comes on, immediately
notify the carrier pilot that an X-15 emergency is in
progress. Determine which APU system is overheated
and proceed as follows:
1. APU switch - OFF.

The APU system that is overheated must be shut
down.

2. APU switch - JETT.
Maximum time for jettison is approximately 27
seconds. Launch operator and chase pilot will
monitor jettison pattern.

3. Prepare for emergency launch.

(Refer to "Emergency Launch" in this section.)

HgOs LOW CAUTION.

If the "HpOg LOW™ caution light comes on, notify the
carrier pilot that an X-15 emergency is in progress.
Shut down affected APU and prepare for an aborted
launch.

APU COMPARTMENT OVERHEAT.

If the "APU COMP HOT'"' light comes on, immediately
notify the carrier pilot that an X-15 emergency is in
progress. Determine which APU system is overheated
and proceed as follows:

1. APU switch - OFF.

The APU system that is overheated must be shut
down.
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INITIAL ALTITUDE

:
:

1000 FEET
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MAXIMUM GLIDE DISTANCE AND TIME

(TO 20,000 FEET)

TIME TO DESCEND—SECONDS

DISTANCE TRAVELED—NAUT MI

EXAMPLE: From 80,000 feet at Mach 2, 465 seconds will be required to descend to
20,000 feet and 68 nautical miles will be traveled.

15-1-00-124

Figure 3-1
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