CHAPTER 9

EMERGENCY PROCEDURES
SECTION I HELlCOPTER SYSTEMS

9-1. Helicopter Systems.

This section describes helicopter systems emergencies

which may reasonably be expected to occur and presents

the procedures to be followed. Emergency operation of

mission equipment is contained in this chapter, insofar

as its use affect safety of flight. Emergency procedures

are given in checklist form when applicable. A condensed

version of theses procedures is included in TM

55-1520-240-CL. Refer to figure 9-1 and 9-2 for emergency

equipment, exits, and entrance.

9-2. Immediate Action Emergency Checks.

NOTE

The urgency of certain emergencies requires

immediate and instinctive action by the pilot.

The most important single consideration is

helicopter control. All other procedures are

subordinate to this requirement. The MAS-TER

CAUTION should be reset after each

malfunction to allow systems to respond to

subsequent malfunctions. When appropriate,

a check of the affected PDP for open

circuit breakers should be accomplished, in

some cases this may minimize or eliminate

the emergency. An example of this would be

an apparent failure of an instrument, whereas

reseting the circuit breaker restores operation.

If time permits during a critical emergency,

jettison external loads, and lock shoulder

harnesses.

Those steps that must be Performed immediately in an

emergency procedure are underlined. These steps must

be performed without reference to the checklist (CL).

When the situation permits, non-underlined steps will

be accomplished with the use of the CL.

9-3. Definition of Emergency Terms.

For the purpose of standardization, the following definitions

shall apply:

a. The term LAND AS SOON AS POSSIBLE is

defined as executing a landing to the nearest suitable

landing area (e.g., open field) without delay. (The

primary consideration is to assure the surival of occupants.)

b. The term LAND AS SOON AS PRACTICABLE is

defined as executing a landing at the nearest suitable

airfield/heliport.
c. The term AUTOROTATE is defined as adjusting

the flight controls as necessary to establish an autorotational

descent and landing.

1. Thrust control – Adjust as required to main-tam

RRPM.

2. Pedals – Adjust as required.

3. Cyclie – Adjust as required.

d. The term EMER ENG SHUTDOWN is defined as

engine shutdown without delay. Engine shutdown in

flight is usually not an immediate-action item unless a

fire exists. Before executing an engine shutdown, identify

the affected engine by checking indications of

torque, RRPM, Nl, PTIT, and engine oil pressure.

When in-flight shutdown of a malfunctioning

engine is anticipated, positive identification

of the malfunctioning engine must be accomplished

to avoid shutting down the wrong

engine.

1. ENG COND lever – STOP.

2. FIRE PULL handle – Pull (engine fire only).

3. AGENT DISCH switch – As required (engine

fire only).

e. The term ABORT START is defined as engine

shutdown to prevent PTIT from exceeding limits or

whenever abnormal operation is indicated. If high PTIT

was indicated, the engine must be motored to decrease

PTIT below 260°C.

1. ENG COND lever – STOP.

2. ENG START switch – MTR (if high PTIT is

indicated).

NOTE

If a second engine start is to be attempted,

wait at least 15 seconds after the N1 tachom-eter

indicates zero before attempting start.

This will allow sufficient time for fuel to

drain from the combustion chamber.

9-4. Emergency Warning Signals and Exits.

The helicopter is equipped with an emergency troop

alarm and jump light system. The following standard

signals will be used to notify occupants of an emergency

situation:

1. Prepare for ditching, or crash landing – 3

short rings.

2. Water contact – Sustained ring.

Emergency equipment, exits, and entrance routes are

shown in figures 9-1 and 9-2. Emergency exit door

handles are yellow and black striped. Emergency equip-ment

consists of seven first aid kits, three hand fire

extinguishers, one emergency escape axe, and three

emergency exit lights.

9-5. After-Emergency Action.

After a malfunction of equipment has occurred, appro-priate

emergency actions have been taken, and the

helicopter is on the ground, an entry must be made in

the Remarks Section of DA Form 2408-13, describing

the malfunction.

9-6. ENGINE.

9-7. Flight Characteristics.

a. If an engine failure occurs, no control problems

exist unless power from the remaining engine is not

sufficient to maintain the selected RRPM. If sufficient

power is not available to maintain altitude, descend to

an altitude where single-engine (S/E) flight can be

accomplished (fig. 9-3 for S/E performance data). The

best indications of engine failure are decreased torque
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on the failed engine and a compensating increase in

torque on the remaining engine, accompanied by a

droop in RRPM, and a continuing decrease in N1 speed

below 60 percent. An engine failure will have no effect

on any of the helicopter systems as long as the RRPM is

maintained above the minimum speed.

b. When one engine fails, rotor speed can be ex-pected

to drop to as low as 93 percent. Safe RRPM can

usually be regained by using engine beep trim and

power available of the operating engine. If sufficient

power is not available, normal RRPM is regained by

lowering the thrust control. Procedures to be followed

after engine failure will be governed by the altitude and

airspeed available for helicopter control and for main-taining

sufficient RRPM for continued flight and land-ing.

The height-velocity diagram (fig. 9-4) presents the

airspeeds and wheel heights fom which a safe landing

can be made at various GW and temperatures following

a S/E failure.

c. Decrease in thrust after engine failure will vary

with altitude and airspeed at the time of occurrence.

For example, thrust must not be decreased when an

engine (or engines) fail at a hover in-ground-effect

(HIGE); whereas, during cruise flight conditions, alti-tude

and airspeed are sufficient for a significant reduc-tion

in thrust, thereby allowing rotor speed to be

maintained in the safe operating range. Following an

engine failure, cyclic control is adjusted as necessary to

remain in hover over the desired point or to control airspeed

and flight path in forward flight. Pedal pressure is applied as

necessary to control aircraft heading.

d. Airspeed should be maintained at the optimum for

existing conditions for continued flight (S/E failure) or for

autorotational descent (dual-engine failure). As airspeed

increases above 70 KIAS in autorotation, there is a corre-sponding

increase in rate of descent (R/D). Airspeed up to 100

KIAS or Vne, whichever is slower, will increase glide dis-tance

but should be avoided at low altitude because the time

available to decelerate is critical. At airspeeds below 70

KIAS. R./D in autorotation increases and glide distance

decreases. Gliding the helicopter in autorotation out-of-trim

will also increase R/D and decrease glide distance.

9-8. Minimum Rate of Descent - Power Off.

The power off minimum R/D is attained at an indicated air-speed

of approximately 70 knots and 100% RRPM (fig. 9-5).

9-9. Maximum Glide Distance - Power Off.

The maximum glide distance is attained at an indicated air-speed

of 100 knots or Vne, whichever is slower, and 100%

RRPM (fig. 9-5).

9-10. Dual Engine Failure.

CAUTION

Jettison external cargo as soon as possible after

engine failure. This will help to prevent dam-age

to the helicopter during touchdown and

will reduce weight and drag, thereby improv-ing

autorotational performance.

a. Low Altitude/Low Airspeed. When both engines fail

at low altitude and low airspeed, sufficient altitude is not

available to increase RRPM. Establish the best autorotational

airspeed, jettison external cargo (if applicable), and deceler-ate

effectively prior to touchdown. Initial thrust reduction

will vary from no reduction at zero airspeed below 20 feet to

full reduction at higher airspeeds and altitudes. Attempt to

maintain at least 96 percent.

CAUTION

The helicopter must be maneuvered into the

autorotation approach corridor prior to land-ing

to assure a safe outcome of the maneuver.

b. Cruise. In cruise flights up to Vne, reduce thrust

immediately to full down position to regain RRPM. Adjust

cyclic pressure as necessary to attain and maintain the

required airspeed. The Autorotation Approach Corridor, fig-ure

9-6, presents those combinations of airspeeds and wheel

heights from which a safe autorotative landing may be made

following a second engine failure. Autorotative approaches

are recommended in the caution area. At high gross weights,
the rotor may tend to overspeed and may require thrust

application to maintain RPM below the upper limit. Thrust

should never be applied to reduce RPM for extending glide

distance because this reduces RPM available for use during

touchdown. When both engines fail at low altitude/low air-speed

or cruise, proceed as follows:

1. AUTOROTATE.

2. External cargo - Jettison,

3. ALT switch - Disengage.

9-11. Single Engine Failure.

The action taken after one engine fails will depend on

altitude, airspeed, phase of flight, areas available for landing,

and S\E capability of the helicopter. Immediately after any

engine malfunction, the flight engineer should check the

engine for the possibility of fire. If required, external cargo

should be jettisoned as soon as possible after engine failure.

This will help to prevent damage to the helicopter during

touchdown and will reduce weight and drag, thereby improv-ing

S/E performance.

Thrust control adjustments will depend on altitude at the time

of the engine failure. For example, at (HIGE) below 20 feet,

maintain thrust control position as the operative engine beep

trim is increased. At a hover above 20 feet, thrust should be

lowered slightly to maintain at least 96 percent RRPM. If

altitude permits, thrust may be lowered sufficiently to main-tain

normal RRPM.

Cyclic inputs will depend on altitude and airspeed. At a

(HIGE), the helicopter should be maintained in a hovering

attitude. In forward flight, at low altitude (below 50 feet),

when S/E flight is not possible a decelerating attitude should

be assumed to dissipate airspeed and aid in cushioning the

helicopter. If airspeed is slow and altitude permits, the heli-copter

should be placed in an accelerating attitude of up to

30° nose-low to gain airspeed as the operative engine beep

trim is increased. This nose-low attitude should not be used

at an extremely low altitude because of reduced reaction time.

R/D, and the response of the helicopter. Any time the helicop-ter

assumes a decelerating attitude in close proximity to the

ground, avoid rotating the aft gear into the ground at touch-down.

9-12. Single Engine Failure - Low Altitude/Low

Airspeed and Cruise.

If an engine fails under conditions that will permit S/E

flight, thrust and engine beep trim must be adjusted as

required to maintain safe RRPM. Initial thrust reduction

will vary from no reduction at zero airspeed below 20

feet to a significant reduction at higher altitudes and

airspeeds. Attempt to maintain at least 96 percent

RRPM. If the helicopter is below the best S/E climb

airspeed, forward cyclic must be applied to attain that
speed. When (HOGE), forward cyclic pressure must be

applied to attain a nose-low attitude of up to 30° in

order to gain airspeed. As airspeed increases to 30

knots, adjust the pitch attitude of the aircraft to accel-erate

to the best S/E climb speed.

If an engine fails under conditions that will not permit

S/E flight, the procedures will be essentially the same as

for continued flight, except that cyclic pressures are

applied to decelerate the helicopter for touchdown,

rather than continued acceleration. During decelera-tion,

just prior to touchdown, avoid rotating the aft

landing gear into the ground.

Continued flight is possible:

Thrust control – Adjust as necessary to main-tain

RRPM.

ENGINE BEEP TRIM switch – RPM IN-CREASE

as required.

External cargo – Jettison (if required).

ALT switch – Disengage.

Land as soon as practicable. to a position between FLT and GND that will

EMER ENG SHUTDOWN (when conditions

permit).

NOTE

If S/E flight can be maintained, an attempt

to restart the inoperative engine may be

made if there is no evidence of fire or

obvious mechanical damage.

Continued flight is not possible:

Land as soon as possible.

9-13. Engine Restart During Flight.

Fire detector and extinguishing systems are

not provided for the APU. Crewman must

monitor APU area for fire.

If abnormal indications are present during

the restart, shut down the engine immedi-ately.

APU – Start.

ENG COND lever (inoperative engine) –

STOP.

FIRE PULL handle – In.

All FUEL PUMP switches – ON.

XFEED switch – As required.

Starting engine – Perform.

APU – OFF.

9-14. Normal Engine Beep Trim System Failure

(High Side) or N2 Governor Failure.

Failure of the normal engine beep trim system to the

high side may be recognized by increasing torque on the

affected engine, decreasing torque on the unaffected

engine, an increase in RRPM, and a lack of response of

normal engine beep trim. These indications should be

confirmed by observing all the engine instruments.

Controlling RRPM with the ECL must be done smoothly

and with care. Engine response is much faster and it is

possible to cause the RRPM to exceed limitations or

decrease to the point that the generators will be discon-nected

from the buses. If the thrust control is moved, it

is necessary to control RRPM with the engine condition

lever and the No.1 & 2 ENGINE BEEP TRIM switch.

If a malfunction to the high side occurs, perform the

following:

Thrust control – Adjust as required to main-tain

RRPM within limits.

ENG COND lever (affected engine) – Adjust

control RRPM.

ENGINE BEEP TRIM switch NO, 1 & 2 –

Adjust as required.

Land as soon as practicable,

9-15. Normal Engine Beep Trim System Failure

(Low Side or Static).

Failure of the normal engine beep trim system to the the

low side can be recognized by decreasing torque on the

affected engine, increasing torque on the unaffected

engine, a loss of RRPM, a lack of response to ENGINE

BEEP TRIM and N1 stabilized at or above ground idle

(60 to 63% Nl). These indications also accompany an

engine failure; therefore, engine instruments must be

monitored to determine which event has occurred. A

static failure may be recognized by failure of one or both

engines to respond to beep commands or may resemble

a high or low side failure when the thrust control is

lowered or raised.

If the thrust control is moved with either EMERG ENG

TRIM AUTO/MANUAL switch in MANUAL, it is

necessary to control RRPM and torque by use of the

appropriate EMERG ENG TRIM INC or DECR

switch. Perform the following:

1. EMERG ENG TRIM switch (affected engine)

– Adjust as required.

2. EMERG ENG TRIM AUTO/MANUAL switch

(affected engine) —MAUAL.

– Adjust in coordination with the ENGINE

3. EMERG ENG TRIM switch (affected engine

BEEP TRIM NO. 1 & 2 switch to normal

operating RRPM and match torque.

9-16. Engine Transmission Clutch Failure to En-gage.

An engine transmission clutch failing to engage is most

likely to occur when the engine condition lever is

advanced from GND to FLT or during engine start. The

indications of an engine transmission clutch failing to engage

are: a loss of torque indication for an engine or erratic torque

indications for an engine or failure of the N1 of an engine to

accelerate past 70 percent N1 when advancing the ENG

COND lever to FLT. A sudden high torque clutch-engage-ment

may cause severe engine and/or drive train damage. A

sudden engagement is indicated by a loud noise and/or a sud-den

large increase in engine torque. Should the engine trans-mission

fail to engage. perform the following:

Do not shut down both engines simultaneously.

Maintain RRPM with the engaged engine until

affected engine N1 reaches zero (0).

1. ENG COND lever (affected engine only) - STOP.

When N1 reaches zero (0):

2. ENG COND lever (engaged engine) - STOP.

9-17. Engine Shutdown - Complete Electrical

Failure.

F 1. FUEL VALVE #1 AND #2 ENGINE - CLOSE.

2. Normal shutdown - Perform.

9-18. Engine Shutdown - Condition Lever

Failure.

Should the engine condition lever fail to shut down or control

an engine, use the following procedure for engine shutdown.

1. FIRE PULL handle (affected engine) - Pull.

2. Normal shutdown - Perform.

9-19. Engine Shutdown with APU or APU

Generator Inoperative.

When the rotors stop turning, no hydraulic

pressure is available to motor the engines. In

the event of internal engine fire when engine

motoring cannot be accomplished, use fire

extinguishing equipment as necessary to extin-guish

the fire.

Apply external electrical and hydraulic power (if available)

and continue with a normal shutdown. If external electrical

and hydraulic power is not available, proceed as follows:

No. 2 Engine - Perform a normal shutdown.

All unnecessary electrical switches (except BATT

switch) - Off.

GEN 1 and 2 switches-OFF.

ENG COND 1 lever - GND. Wait until PTTT

decreases and then begins to increase; then, move

the ENG COND 1 lever to STOP.

ENG 1 START switch - MTR until rotors stop or

PTTT is below 260°C.

Normal shutdown - Perform.

Engine Oil - Low Quantity/High

Temperature/High or Low Pressure.

9-20.

A low engine oil quantity condition will be indicated by the

lighting of the No. 1 ENG OIL LOW or NO. 2 ENG OIL LOW
caution light. When either one or both of these caution lights

come on, about 2 quarts of usable oil remain in the respective

engine oil tank. If one or both of the caution lights come on,

check oil temperature and oil pressure indicators (affected

engine) for abnormal indications. If the indication on the oil

temperature indicator is high or the indication on the oil pres-sure

indicator exceeds limits. high or low. perform the follow-ing:

1. If engine power is required for flight.

Land as soon as possible.

2. If engine power is NOT required for flight:

a. ENGINE CONDITION lever (affected engine)

- STOP.

b. Land as soon as practicable.

9.20.1 Engine Chip Detector Caution Light ON.

If either NO. 1 or NO. 2 ENG CHIP DET caution light comes

on, perform the following:

1. If engine power is required for flight:

Land as soon as possible,

2. If engine power is NOT required for flight:

a. ENGINE CONDITION lever (affected engine)

- STOP.

b. Land as soon as practicable.

9-21. ROTOR, TRANSMISSION, AND DRIVE

SYSTEMS.

9-22. NO. 1 or NO. 2 ENG XMSN HOT Caution.

1. EMER ENG SHUTDOWN,

F 2. Affected engine transmission - Check.

3. Land as soon as possible.

9-23. Transmission Debris Screen Latches.

Trouble developing in any of the five transmissions may be

indicated by a tripped latch indicator. This information will

be presented on the flight engineers MAINTENANCE

PANEL but will not be shown in the cockpit. If an indicator

trips:

FWD, COMB, or AFT DEBRIS SCREEN indicator,

F RESET/GND/TEST switch - RESET.

If indicator does not reset:

Land as soon as possible.

LEFT or RIGHT DEBRIS SCREEN indicator:

F RESET/GND/TEST switch - RESET.

If indicator does not reset and engine power is not required

then:

1. EMER ENG SHUTDOWN.

2. Land as soon as practicable.

If engine power is required:

Land as soon as possible.

9-24. Transmission Low Oil Pressure or High

Temperature Indications.

Developing trouble in the transmissions can be identified

by high oil temperature or low oil pressure, as
indicated by transmission temperature, and pressure indica-tors

and cautions. If an abnormal temperature or pressure

indication develops, closely monitor the caution capsules.

The XMSN OIL PRESS (main or aux) and XMSN OIL HOT

caution capsules operate independently of the pressure and

temperature indicating system and come on when a low pres-sure

or high temperature condition occurs. Additional

information may be obtained by the flight engineer checking

the MAINTENANCE PANEL. The transmission temperature

and pressure selector switches shall be used to assist in deter-mining

the defective transmission.

9-25. XMSN OIL PRESS Caution. If the XMSN OIL

PRESS caution capsule comes on. the following actions

should be taken:

FWD or COMB (MIX):

1. Altitude - Descend to minimum safe altitude.

2. Airspeed - 100 KIAS or Vne whichever is slower.

3. Land as soon as practicable.

AFT or AFT SHAFT (confirm AFT SHAFT with flight

engineer):

Land as soon as possible.

LEFT or RIGHT

Engine power is not required.

1. EMER ENG SHUTDOWN.

2. Land as soon as practicable.

Engine power is required:

Land as soon as possible.

9-26. XMSN OIL PRESS and XMSN AUX OIL

PRESS or XMSN CHIP DET Caution.

Land as soon as possible.

9-27. XMSN AUX OIL PRESS Caution. If the

XMSN AUX OIL PRESS caution capsule comes on, the fol-lowing

actions should be taken:

MAIN XMSN (FWD, COMB (MM), or AFT)

Main transmission oil pressure and temperature are

abnormal:

Land as soon as possible.

Main transmission oil pressure and temperature are normal:

Land as soon as practicable.

9-28. XMSN OIL HOT Caution. If the XMSN OIL

HOT caution capsule comes on, the following actions should

be taken:

FWD or COMB (MIX):

Land as soon as possible.

AFT transmission is indicated:

1. Electrical load - Reduce as much as possible.

2. Land as soon as possible.

LEFT or RIGHT

Engine power is not required:

1. EMER ENG SHUTDOWN.

2. Land as soon as practicable.

Engine power is required:

Land as soon as possible.

9-28.1. Torque Measuring System Malfunctions.

Malfunctions in the torque measuring system can appear on

the torquemeter as fluctuations, zero torque indication. slug-gish

movement, indications that are out-of-phase. or a sta-tionary

indication. Fluctuations in torque at steady state are

indicative of an electrical malfunction within the system. If

this occurs. proceed as follows:

1. AC and DC TORQUE circuit breakers - In

2. N1s - Monitor when power changes are made,

insuring power outputs are matched.

3. Fuel flow indicator - Monitor for matched fuel

flows.

4. Land as soon as practicable.

9-29. FIRE.

The safety of helicopter occupants is the primary consider-ation

when fire occurs; therefore, it is imperative that every

effort be made by the flight crew to put out the tire. On the

ground, it is essential that engines be shut down. crew and

passengers be evacuated, and fire fighting begun immedi-ately.

If the helicopter is airborne when fire occurs. the most

important single action that can be taken by the pilot is to land

as soon as possible. Whether on the ground or inflight it is

mandatory that the cockpit windows, air control handles, and

cockpit air knobs be closed to prevent smoke entering the

cockpit, unless the smoke and fume elimination procedure

has been executed. In flight the pilot should execute the

smoke and fume elimination procedure as necessary to pre-vent

smoke and fumes from entering the cockpit. Fire extin-guishers

should be used to control or extinguish the fire.

Use fire extinguisher only in well-ventilated

areas because the toxic fumes of the extin-guisher

agent can cause injury.

9-30. ENGINE HOT START. A hot start will be

detected by a rapid and abnormal rise in PTTT and/or by

observing flames and black smoke coming from the engine

tail cone. Complete the following on the affected engine.

1 . ABORT START.

9-30.1. RESIDUAL FIRE DURING SHUTDOWN.

residual engine fire may occur during shutdown. It is cause by

residual fuel igniting in the combustion chamber.

1. ABORT START.

2. FIRE PULL handle (affected engine) -Pull.

9-31. Auxiliary Power Unit (APU) Fire. Normally

an overtemperature condition will cause the overtemperature

switch to stop APU operation: however. should a fire occur

in the APU, complete the following:

1. APU switch - OFF.

2. ABORT START.

NOTE

Immediately motor engines alternately, until

rotors are stopped. to reduce the possibility of

engine residual fire.

9-32. Engine or Fuselage Fire - Flight. Visible

flames, smoke coming from the engine or the lighting of the

respective FIRE PULL handle:

1. Land as soon as possible.

F 2. Engine fire confirm.

3. EMER ENG SHUTDOWN (affected engine)
After landing:

EMER ENG SHUTDOWN.

9-33. Engine Compartment, Fuselage, or Electri-cal

Fire - Ground.

1. EMER ENG SHUTDOWN.

2. APU switch - OFF (if operating).

3. BATT switch - OFF.

9-34. Electrical Fire - Flight. Before shutting off all

electrical power, the pilot must consider the equipment that

is essential to the current flight regime; e.g. flight instru-ments,

flight control systems, IMC etc. If a landing as soon

possible cannot be made, defective circuits may be

isolated by selectively turning off electrical equipment

and/or pulling out circuit breakers.

A dual engine flameout may occur if both

generator switches are turned off above 6,000

feet PA. All fuel boost pumps will be inop-erative.

1. Airspeed - 100 KIAS or Vne whichever is

slower.

NOTE

LCT and DASH actuators will remain pro-grammed

at the airspeed at which the generators

were turned off. Normal engine trim is disabled

when generators are turned off.

2. GEN 1 and 2 switches -OFF.

3. Land as soon as possible.

After landing:

4. EMER ENG SHUTDOWN.

5. BATT switch - OFF.

9-35. Smoke and Fume Elimination.

1. Airspeed - Above 60 KIAS.

2. Pilot’s sliding window - Open.

3. Helicopter attitude - Yaw left, one half to one

ball width on turn and slip indicator.
4. Upper half of main cabin door - Open.

The cargo ramp can be opened or closed

either manually by the flight engineer using

the lever on the ramp control valve or elec-trically

by the pilot using the RAMP EMER

control switch on the overhead HYD panel. If

the flight engineer is unable to manually

position the ramp, the pilot should attempt to

check that the ramp is clear of personnel and

equipment before opening or closing it. Un-announced

opening or closing of the ramp

may lead to injury to personnel, or damage to

equipment.

5 . RAMP EMER - As required.

NOTE

The combination of steps 2, 3, and 4 effectively

evacuates the cockpit and forward cabin of

smoke and fumes at airspeeds above 60 KIAS.

Opening the cargo loading ramp evacuates the

main cabin. With items in steps 2, 4, and 5

opened, intensification of a smoldering fire may

occur. If the source of the fire cannot be

determined, close the cargo loading ramp but

keep the pilots windows and the upper half of

the main cabin door open. This will allow the

pilots to see the instrument panels and outside

references for landing

6. Copilot’s sliding window - Closed.

7. NVG curtain - Open (if applicable).

9-36. FUEL SYSTEM.

9-37. Aux Fuel Pump Failure.

An auxiliary fuel pump failure will be indicated by an AUX

PRESS indicating light, on the FUEL CONTROL panel,

illuminating and/or the fuel quantity in the affected tank

remaining at the same level. Should this occur, proceed as

follows:

1. FUEL QUANTITY selector switch - Check.

If one or both auxiliary fuel tanks have fuel remaining:

2. AC-DC FUEL PUMP circuit breakers - Check

in.

3. FWD and AFT AUX FUEL PUMP switches

(affected side) - OFF.

4. AUX FUEL PUMP switch - ON (each aux tank

with fuel remaining).

If AUX PRESS indicating light remains on:

5. AUX FUEL PUMP switch(es) (inoperative

pump(s) ) - OFF. Monitor FUEL QUANTITY

indicator for the affected tank.

6. AUX FUEL PUMP switch(es) - ON for opera-tive

pumps or Off for inoperative pumps.

9-38. Fuel Venting.

Fuel venting from either main tank vent indicates a possi-bility

of fuel cell overpressurization. Should venting occur:

1. AUX FUEL PUMP switches (affected side) -OFF.

2. Main tank (affected side) - Monitor.

When 1,000 pounds of fuel remain:

3. AUX FUEL PUMP switches - ON (monitor fuel

quantity).

When tank quantity reaches 1,600 pounds:

4. AUX FUEL PUMP switches - OFF.

5. steps 2 through 4 - Repeat until auxiliary tanks

are empty.

9-39. L or R FUEL PRESS Caution.

If both main tank fuel pumps fail, fuel will be drawn from

from the main tanks as long as the helicopter is operated

below 6,000 feet pressure altitude. If the L or R FUEL

PRESS caution comes on, perform the following:

1. XFEED switch - OPEN (above 6000 feet PA).

2. FUEL PUMP(S) circuit breakers - Check in.

Pump(s) are operational-Proceed with step 3.

Pump(s) are not operational- Proceed with step 4.

3. XFEED switch -CLOSED.

4. FUEL PUMP switches - Off (inoperative

pump(s)).

9-40. Fuel Low Caution.

If a L FUEL LOW or R FUEL LOW caution comes on,

perform the following:

1. Fuel quantity -Check individual tanks.

2. XFEED switch - As required.

3. Land as soon as practicable.

9-41. FUEL LOW and FUEL PRESS Cautions.

If the FUEL LOW and FUEL PRESS cautions come on

perform the following:

Failure of main tank fuel boost pumps with

the crossfeed open and a fuel low condition

may result in a dual engine flameout. Nose

low attitude should be avoided.

1. XFEED - CLOSED.

2. Land as soon as possible.

9-42. ELECTRICAL SYSTEM.

9-43. NO. 1 or NO. 2 GEN OFF Caution.

NOTE

If either an AC or DC system fails with no bus

tie, the hydraulic oil cooler fans will not func-tion.

If only the NO. 1 or NO. 2 GEN Off caution is illuminated,

a bus tie exists.

1. GEN switch - OFF RESET, then ON.

If the caution remains on:

2. GEN switch - Off
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3. Land as soon as practicable.

If any other system caution comes on or a system is lost, a

bus tie does not exists. The primary caution segment lights

to look for in determining whether or not a bus tie exists are

L and R FUEL PRESS, NO. 1 and NO. 2 RECT OFF, and

NO. 1 and NO. 2 AFCS Off.

If no bus tie exists and a generator cannot be restored:

Land as soon as possible.

9-44. NO. 1 and NO. 2 GEN OFF Cautions.

Should both generators fail. both transformer-rectifiers will

also be disabled. This condition will be indicated by loss of

both AFCS (which can result in abrupt attitude changes) the

lighting of both AFCS OFF, GEN OFF, and RECT OFF

caution. Since there will be a loss of all primary attitude,

instrument, navigation. and stabilization systems, the pri-mary

concern is to restore electrical power. The only

electrical power available will be 24-volt DC from the

battery.

If both generators fall, the main tank boost

pumps will be inoperative. If flight is con-ducted

above 6,000 feet PA, descend be-low

6,000 feet PA as soon as possible to

avoid dual engine flameout. If applicable,

reduce airspeed to 100 KIAS or Vne, which-ever

is slower. Also all normal beep trim

functions will be inoperative. EMERG

ENG TRIM switch for both engines should

be placed to manual. The control of engine

RPM will be accomplished via the EMERG

ENG TRIM 1 and 2 switches. LCT and DASH

actuators will remain programmed at the

airspeed at which the generation failed

If both generators fail, perform the following:

1. AFCS SYSTEM SEL switch - OFF.

2. PDPs - Check circuit breakers and gang bar

down.

3. Each GEN switch - OFF RESET, then ON.

Electrical power is restored (from either generator):

1. PDP’s- Gang Bar Up

2. Land as soon as practicable.

Electrical power is not restored:

1. APU - Start.

2. APU GEN - ON.

3. Land as soon as possible.

NOTE

Regardless of which condition exists, (one or

both main generators inoperative) the defective

generator(s) must be left OFF. If the fault is

cleared and power is restored, and a generator

switch was unintentionally left ON. unantici-pated

transients in the helicopter may occur.

9-45. NO. 1 or NO. 2 RECT OFF Caution.

NOTE

If a DC bus-tie does not occur (No. 2 Rect Off),

power to open the cargo hooks in normal mode

is not available and the associated hydraulic

cooler fan will not function. Other cautions

will be on, such as L FUEL PRESS (if

crossfeed valves are closed).

DC bus tie has occured (only the RECT OFF caution will be

on).

1. PDPs - Check.

2. Land as soon as practicable.

DC bus tie has not occurred.

Land as soon as possible.

9-46. NO. 1 and NO. 2 RECT Off Cautions.

When both transformer-rectifiers (TR) fail. all equipment on

the No. I and No. 2 DC buses will be disabled. Equipment

which will be lost includes all fuel boost pumps. both AFCS.

accompanied by abrupt attitude change, both torque indica-tors.

and normal engine beep trim. Therefore. changes in

power settings should be minimized. The only source of DC

power IS the battery.

CAUTION

If both transformer rectifiers have failed, the

main tank boost pumps will be inoperative. If

flight is conducted above 6,000 feet PA, a

descent below 6,000 feet PA must be initiated

as soon as possible to avoid a dual engine

flameout. If applicable, airspeed should be

reduced to 100 KIAS or Vne, whichever is

slower. Also all normal engine beep trim func-tions

will be inoperative. The control of engine

RPM will be accomplished via the EMERG

ENG TRIM 1 and 2 switches once the EMERG

ENG TRIM guarded switch is at MANUAL.

LCT and DASH actuators will remain pro-gramed

at the airspeed at which the trans-former

rectifiers failed.

If both transformer rectifiers fail perform the following:

1. AFCS SYSTEMS SEL switch – OFF.

2. PDPS – Checks circuit breakers in.

3. DC equipment not required – OFF or pull out

circuit breakers.

4. Land as soon as possible.

9-47. BATT SYS MAL Caution.

1. BATT CHGR circuit breaker - Out, then in.

If the BATT SYS MAL caution remains on:

2. BATT switch - OFF.

9-48. HYDRAULIC SYSTEMS.

9-49. Hydraulic System.

WARNING

The power transfer pomps were designed for

ground checkout of the flight control system

and have the capacity to pressurize the system

in flight for normal maneuvers only. Use of the

power transfer pumps in flight is restricted to

these emergency conditions only.

9-50. NO. 1 and NO. 2 HYD FLT CONTR Caution.

Fluid loss is evident:

Land as soon as possible.

Fluid loss is not evident:

1. PWR XFER 1 or 2 switch (affected system) – ON.

F 2. MAINTENANCE PANEL – Monitor.

3. Land as soon as possible.

High fluid temperature is evident:

Land as soon as possible.

9-51. NO. 1 and NO. 2 HYD FLT CONTR Caution.

If both hydraulic systems fail. flight controls cannot be

moved. In addition. the NO. 1 and NO. 2 AFCS - OFF caution

will illuminate. Both AFCS systems must be turned OFF as

soon as possible.

1. PWR XFER 1 and 2 switches – ON.

2. Land as soon as possible.

9-52. UTIL HYD SYS Caution.

Depending upon the nature and location of the system failure.

it may not be possible to operate the following items of equip-ment:

APU, engine starters, ramp and cargo door. wheel

brakes, swivel locks, power steering, cargo hook. PTUs and

winch. Should a failure occur in any of these subsystems.

Fluid loss is evident:

1. Isolation switch – OFF.

2. Land as soon as possible

High fluid temperature is evident:

Land as soon as possible.

Fluid loss is not evident:

1. APU – Start.

2. Land as soon as practicable.

F 3. MAINTENANCE PANEL - Monitor

9-53. Emergency Descent.

CAUTION

In executing any emergency descent, regard-less

of engine power available, it is imperative

that the helicopter be maneuvered into a posi-tion

from which a survivable landing can be

accomplished. Transition from the following

descent techniques into an appropriate land-ing

attitude / airspeed / R/D should begin prior

to descending below 600 feet AGL. The emer-gency

descent procedures below will result in

R/D which exceed the rates displayed on the

VSI.

An emergency descent is a maximum performance

maneuver in which damage to the helicopter or power

plants must be considered secondary to getting the
helicopter on the ground. No one procedure can be

considered the best for all given situations. The pilot

must consider his flight profile in selecting the emer-gency

descent procedure he will execute. RRPM greater

than 102 percent significantly increases airframe vibra-tion

and should serve as a good RRPM cue during the

maneuver. The following techniques will produce the

greatest IUD from higher altitude.

High Speed Straight Ahead Descent: This procedure

produces the highest (R/D) but also produces high

airspeeds which must be dissipated prior to landing. The

actual touchdown area may vary from the apparent

touchdown point due to the glide angle change during

the initial deceleration to reduce high airspeed.

1. Thrust control - Lower. Adjust RRPM to

maintain approximately 104 percent.

2. Airspeed - Adjust (approximately 130 to 150

KIAS)

3. Recovery - Initiate at or above 600 feet AGL

and decelerate to 70-80 KIAS to enter the

autorotative corridor.

NOTE

Allowing the RRPM to increase during de-celeration

will reduce the floating effect

which will occur when the deceleration is

initiated.

Out-of-Trim Descent: This procedure places the helicop-ter

in a high R/D and allows simultaneous execution of

smoke and fume elimination procedure. In addition, it

allows good landing area predictability.

Thrust control - Lower. Adjust RRPM to

maintain approximately 104 percent.

Airspeed - Adjust to maintain approximately

100 KIAS.

Trim - Adjust cyclic and pedals to obtain a

minimum of one ball width out of trim to the

righ (left pedal forward) equivalent to a bank

angle of approximately 8 to 10 degrees right

and a zero turn rate.

Recovery - Initiate at or above 600 feet AGL.

retrim the ball to centered flight and adjust

airspeed to approximately 70 KIAS

Low Speed Maneuvering Descent. Maneuvering the heli-copter

in steep turns as described below should allow

the pilot to fly the helicopter over his intended area

during the descent, observe his area of intended touch-down,

and make adjustments as required.

Thrust control - Lower. Adjust RRPM to

maintain approximately 102 percent.

Airspeed - Adjust airspeed to maintain 70 to

90 KIAS.

Bank angle - Adjust as required. Bank angles

of up to 60 degrees will result in the desired

rates-of-descent.

4. Recovery - Initiate at or above 600 feet AGL.

Helicopter should be returned to wings level.

9-54. Autorotative Landing.

a. An autorotative landing will be accomplished after

failure of both engines. Maintain speed at or above the

minimum (R/D) airspeed in autorotation with CyCliC.

Maintain RRPM below 108 percent by adjusting thrust

as necessary. Do not allow RRPM to decay below 91

percent prior to deceleration for touchdown.

b. At approximately 50 to 75 feet above ground level.

apply aft cyclic control as necessary (not to exceed 20°

nose-high attitude) to initiate a smooth deceleration.

Maintain alinement of the helicopter with the landing

area by application of pedals and cyclic control. Position

thrust as required to prevent RRPM from increasing

above the maximum.

c. At approximately 15 feet aft gear height, apply

sufficient thrust to slow the R/D, assist deceleration,

and effect a smooth touchdown in ETL. The amount of

thrust applied and the rate at which it is applied will

vary depending upon the wind, load, and other influ-encing

factors. Maintain the landing attitude. If possi-ble,

with cyclic and thrust until forward speed has

ceased, then smoothly lower thrust until the forward

landing gear touches the ground. Apply brakes as

required.

d. Whenever a touchdown into the wind under fully

controlled conditions cannot be made, execute a cross-wind

landing. It is better to perform a crosswind land-ing,

which can be executed from sufficient altitude to

stop drift and reduce the R/D, than to continue a turn

into the wind with the great possibility of a hard landing

and damage to the helicopter. Decelerate the helicopter

at the same altitude as though the helicopter were

making the entire approach into the wind.

e. Stop all drift and perform the initial touchdown on

the upwind aft landing gear. In a strong wind it may be

necessary to hold the helicopter in what is, in effect. a

slip by cross control.

f. After touchdown, allow the helicopter to settle on,

the other landing gear. Perform the ground roll in the

same manner as a landing made into the wind.

9-55. Landing With One Engine Inoperative.

When committed to a S/E landing, it is sometimes

possible to terminate the approach at a hover; however

it is recommended that a running landing or an ap-proach

which terminates on the ground be used if

terrain conditions allow.

9-56. Landing in Trees.

External cargo must be jettisoned as soon as possible If

a landing in trees is imminent, it IS important to stop the

forward motion of the helicopter before entry into the

trees.

Power on:

1. Approach to a hover - 5 to 10 feet.

2. EMER ENG SHUTDOWN.

3. AUTOROTATE.

Power off

AUTOROTATE.

9-57. Emergency Entrance.

a. Access to the cockpit is through the pilot and

copilot jettisonable doors. (Figure 9-2.)

b. Entry to the cargo compartment can be accom-plished

by opening the cabin door, upper cabin door

escape hatch, cabin escape hatch, ramp escape hatch,

and cutout panels. All escape hatches can be opened by

pulling out the yellow tab and pushing out the panels.

c. Entry to the aft cargo compartment maybe made

by manually positioning the ramp control (exterior

access to the open position.

9-58. Ditching.

There is sufficient buoyancy and lateral righting mo-ment

to remain afloat and upright for a sufficient length

of time to permit the passengers and crew safe egress.

Refer to figure 9-7 for desired ditching exits for clearing

of passengers and crew.

9-59. Ditching - Power ON.

If ditching is to be accomplished while power is still

available, plan the approach so that the final descent is

made at 90° to the primary wave pattern and terminates

in a hover 5 to 10 feet above the water. When stabilized

in hover, discharge the passengers or wait until the

helicopter is in the water and the rotors have stopped

turning. If ditching becomes necessary, proceed as

follows:

1. Land away from personnel in the water.

2. EMER ENG SHUTDOWN.

9-60. Ditching - Power OFF.

a. Maintain the desired airspeed at or above the

minimum R/D airspeed and RRPM in the normal
operating range by adjusting the thrust as necessary. At

approximately 100 feet above the water, perform a

gradual longitudinal flare. Allow the RRPM to increase

to the upper limit so that maximum benefit can be

gained from the inertia to cushion the touchdown.

b. At approximately 30 feet above the water, the final

attitude should be adjusted, not to exceed 20° nose-up.

An excessive nose-up attitude will reduce the clearance

between the water and the aft rotor blades and concen-trate

impact forces on the aft fuselage.

c. R/D should be the minimum attainable at water

entry and must be considered regardless of water-entry

speed. The water entry speed should be as slow as

possible without sacrificing helicopter control.

d. Helicopter attitude at water entry is very important

and relates directly to water-entry speed. At zero and up

to 30 knots, the pitch attitude at water entry is dictated

primarily by the clearance between the water and the aft

rotor blades and should not exceed 20° nose-up. Entry

speeds up to approximately 40 knots require a pitch

attitude of approximately 15° to prevent high concen-trated

impact loads on the extreme aft bottom of the

fuselage. However, it is also important not to allow the

pitch attitude to become less than approximately 5° at

the higher water-entry speeds since there is a possibility

of breaking the lower nose enclosure plastic panels.

e. The actual touchdown on the water will probably

be governed by one of the following conditions.

High wind and rough water. Use thrust as

necessary to minimize R/D at water entry. Do

not hesitate to use the remaining thrust at

water entry if the R/D is judged to be exces-sive.

Low wind and calm water. Follow the proce-dure

above to the point of the deceleration.

Reduce speed to approximately 40 knots and

then establish a nose-up attitude of approxi-mately

5° to 10°. Just prior to water entry,

increase thrust to cushion the aft landing gear

contact with water. Attempt to have the R/D

as low as possible when using this technique.

As the helicopter decelerates, attempt to

hold the nose out of the water. As the speed

diminishes to 10 knots or less, lower the

thrust control smoothly and return the con-trols

to neutral. The helicopter does not

display any tendency to pitch down upon

water entry. Also, the aft landing gear acts to

create a decelerating force on the water. If

ditching becomes necessary:

AUTOROTATE.

9-61. FLIGHT CONTROLS.

9-62. Longitudinal Cyclic Trim (LCT) System Fail-ure.

Should the system fail during cruise, with the cyclic trim

system programed for maximum forward tilt of the

rotors, an abnormal nose-up attitude will result with

decreasing airspeed. Should one or both cyclic actuators

fail in full retract position, airspeed must be limited

according to Vne for retracted longitudinal cyclic trim.

With both LCTs partially or fully retracted, maintain

below Vne and if failure occurs extended, maintain

airspeed at or above 60 KIAS or until the approach to

landing. Should the longitudinal cyclic trim system fail,

perform the following:

CYCLIC TRIM circuit breakers – In. If cyclic trim

operation is not restored, proceed with the procedures

below for AUTO or MANUAL modes of operation.

If in AUTO mode:

1. Airspeed - Adjust.

2. CYCLIC TRIM switch – MANUAL.

3. FWD and AFT CYCLIC TRIM switches –

Adjust for airspeed.

If LCT operation is not indicated:

FWD and AFT CYCLIC TRIM switches –

RET for 30 seconds, before landing.

If in MANUAL mode:

1. Airspeed - Adjust.

2. CYCLIC TRIM switch – AUTO.

If normal LCT operation is not indicated:

1. CYCLIC TRIM switch – MANUAL.

2. FWD and AFT CYCLIC TRIM switches -RET

both LCTs for 30 seconds before landing.

If both actuators are retracted, the landing will be

normal. If one or both actuators fail in extended

position, the pitch attitude of the helicopter will be

higher than normal during the approach and will be

dependent upon the amount of actuator extension at

the time of the failure. Execute a shallow approach to a

hover or to the ground with a normal touchdown,

avoiding large cyclic changes. When the aft gear are on

the ground, apply brakes and lower the nose. As the
forward gear touch the ground, the aircraft will tend to

accelerate more than normal. Continue to apply brakes

as necessary to prevent forward movement. If the

helicopter is taxied with the actuators failed in the

extend position, use minimum control applications and

adjust the thrust control at the ground detent or higher.

There is an increased susceptibility to droop-stop pound-ing

with this condition.

9-63. Single AFCS Failure - Both Selected.

A malfunction of the AFCS can usually be detected by

an abrupt attitude change (hardover) or unusual oscil-lations

in one or more of the flight control axes or by

lighting of the NO. 1 or NO, 2 AFCS OFF caution. If

flight is conducted at low altitude such as contour or

NOE, a climb to higher altitude must be initiated before

the pilot attempts isolation of the defective system.

1. Airspeed – Reduce to 100 KIAS or Vne,

whichever is slower.

2. Altitude – Adjust as required.

NOTE

A hardover in the opposite direction may

occur when the malfunctioning AFCS is

turned off and the functioning AFCS reacts

on the flight controls.

3. AFCS SYSTEM SEL switch – Isolate defec-tive

system. Turn NO. 1 ON, if not isolated,

turn NO. 2 ON.

If system is not isolated:

AFCS SYS SEL switch – OFF.

9-64. Dual AFCS Failure.

AFCS SYSTEM SEL switch – OFF.

If IMC:

Land as soon as practicable.

9-65. Vertical Gyro (VGI) Malfunction.

A vertical gyro malfunction will be indicated by an

attitude indicator failure, an AFCS OFF caution, and

attitude transients. If a vertical gyro failure occurs,

proceed as follows:

Failure of the No. 1 vertical gyro with alti-tude

hold engaged may result in an altitude

runaway. If this occurs, disengage ALT

HOLD.

Failure of a vertical gyro results in loss of its

associated AFCS and should be treated as a

single AFCS failure.
1. Airspeed – 100 KIAS or Vne, whichever is 9-67. Cockpit-Control Driver Actuator (CCDA)

slower. Failure.

2. Affected VGI switch – EMER. 1. THRUST CONT lever – Slip as required.

– Select remaining system. 3. AFCS

2. RAD ALT//BARO ALT switch – DISEN-9-

66. Differential Airspeed Hold Failure (DASH). GAGED.

Differential airspeed hold failure will be recognized by

pitch attitude deviations. If DASH failure occurs, avoid

nose high attitudes.

SECTION II MISSION EQUIPMENT

9-68. ARMAMENT.

9-69. Armament Subsystems - M24 and M41. Primary Method.

Do not retract the bolt assembly immediately

when a hangfire or cook-off is suspected. A

hangfire will normally occur within 5 sec-onds

from the time the primer is struck. A

cook-off will normally occur after 10 seconds

of contact with the chamber of a hot barrel.

If 150 cartridges are fired in a 2-minute

period, the barrel will be hot enough to

produce a cook-off.

Misfire:

Weapon – Point at safe area.

Bolt – Retract, remove cartridge.

NOTE

Keep cartridge separate from other ammu-nition

until it has been determined whether

the catrridge or the firing mechanism was at

fault. If the cartridge was at fault, it will be

retained separate from other cartridges until

disposed of. If examination reveals that the

firing mechanism was at fault, the cartridge

may be reloaded and fired.

Runaway Gun:

F Break the ammunition feed belt.

9-70. CARGO.

9-71. Jettisoning External Cargo.

If a DUAL HOOK FAULT caution exists,

normal and emergency release capability for

the forward and aft hook may be lost. Use the

manual emergency release system only. Re-lease

the center hook first, (if the helicopter

is not equipped with triple release mecha-nism)

if it loaded or safety sling is attached.

CARGO HOOK EMERG switch – REL ALL.

DUAL HOOK FAULT

Alternate Method. Helicopter equipped with forward and

aft emergency release lever:

F 1. Mid hook emergency release handle (D ring)

– Pull.

F 2. Forward and aft hook release lever – Pull aft.

NOTE

If the forward and/or aft hooks did not open

because of sling slack, apply a slight amount

of thrust to load the hook(s) and force open.

DUAL HOOK FAULT

Alternate Method. Helicopters equipped with forward,

center and aft emergency release lever.

F Forward, center, and aft hook release lever –

Pull aft.

NOTE

If the forward and/or aft hooks did not open

because of sling slack, apply a slight amount

of thrust to load the hook(s) and force open.

9-72. Hoist.

Personnel must remain aft of the rescue

hatch and face away from the cable cutter.

The hoist cable may whip forward when it is

cut and particles may be ejected from the

cable cutter.

1. Personnel – Clear

2. CABLE CUTTER switch – ON.

