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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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