DISCUSS

MAIN DRIVE SHAFT FAILURE
Barbell shaped driveshaft with flexible splined couplings at each end (K flex) is installed between free wheeling unit coupling on the engine and the xmission input adapter

Flexible to allow momentary misalignment due to movement of the xmission in flight

Indications: Nr decreasing, Nf/Ng rpm increasing, left yaw, loud bang/noise

Procedures:


*AUTOROTATE


*TWIST GRIP

ADJUST to maintain Nf/Ng in operating range


WARNING: engine must continue to operate to provide tail rotor drive. Nf>80



when on deck:


*EMERGENCY SHUTDOWN
COMPLETE
ENGINE RESTART IN FLIGHT

An engine flameout in flight most likely result from malfunction of FCU or Fuel system.

Decision to restart is pilot’s responsibility and dependant on experience and altitude.

Consider the cause of the failure prior to restart.

Procedures:


*AUTOROTATE


*FUEL VALVE
CHECK ON

*STARTER

ENGAGE


CAUTION:
if Ng goes below 15%, close twist grip and perform normal start

NOTE:
Ng will not decrease below minimum start speed within 10s due to ram air effect.  Twist grip can be left in full open since fuel flow during the start will be on normal schedule


if light off occurs:

*LAND AS SOON AS POSSIBLE

CAUTION:
Do not attempt to start above 12000 feet as TOT too fast to control
VIBRATION IDENTIFICATION

Low freq:  Either one or two per revolution, are originated by main rotor.


One per rev vibrations are of two basic types



Vertical: Caused by one blade developing more lift than the other

Lateral:  Caused by an unbalance of the main rotor because of a dif in weight (spanwise) or the misalignment of the blades (chordwise)


Rigidly controlled manufacturing processes eliminate all but minor dif in blades.

Theses minor differences may affect vibration level and are reduced by trim tabs, blade pitch settings, or small balance adjustments.

Sometimes during steep turn, one blade may pop out of track causing vertical 1per


This conditions indicates excessive trim tab setting differential.  Roll blade

Two per rev vibrations are inherent to all two bladed rotor systems.


Normal two per rev threshold is about 100-110 knots.  Faster=worse.

Med freq:  Occur at freq of 4 and 6 per rev.  Inherent with main rotor system.
An increase in the level of these caused by change in capability of fuselage to absorb vibrations or a loose airframe component, vibrating at same freq.

High freq:  Can be caused by anything in the A/C that rotates or vibrates at a speed equal to or greater than that of the tail rotor.  

Too fast to count.  Fell like a buzz. 

May come from the Engine, driveshaft, improperly functioning couplings, dry bearings, out of track tail rotor.

If they exist, it is recommended that land and a crewmember attempt to locate the source. (area where highest amplitude exists is usually location of source)

MAST BUMPING

Occurs when the rotor exceeds its critical flapping angle and the underside of the rotor hub contacts the rotor mast.  If contact is severe enough, mast structural failure can occur.  Excessive rotor flapping can also cause rotor blade contact with tail boom or cockpit
Generally occurs at the extremes of the operating envelope.

The most influential causes:


Low G Maneuvers (below 0.5)


Rapid, Large cyclic motion (Especially forward)


Flight near longitudinal/lateral CG limits


High slope landings

Less influential causes:


Max sideward/rearward flight


Sideslip


Blade stall conditions.

WARNING: Should it occur in flight, catastrophic results are highly probably. Since conditions are cumulative, improper correction techniques can aggravate situation.

INDICATIONS: Sharp, two rev knocking

PROCEDURES:


During Highspeed sideward or rearward flight:


*CYCLIC
IMMEDIATELY APPLY SMOOTHLY TOWARD CENTER

*PEDALS
IMMEDIATELY APPLY TO ALIGN NOSE


*LAND
IMMEDIATELY


During other flight conditions


*CYCLIC
IMMEDIATELY APPLY AFT FOR +G, THEN CENTER LAT.


*CONTROLS
AS REQUIRED TO REGAIN BALANCED FLIGHT


*LAND
IMMEDIATELY

START/SHUTDOWN:
Cyclic:
Move to stop bumping

REAR/SIDE FLIGHT

Cyclic:
Move slightly toward center





Pedals:
Align nose with direction of travel

SLOPE LANDING

Cyclic:
Move toward center to stop bumping; reestab hover

ENGINE FAILURE@HIGH
Cyclic:
Move aft to maintain +G, retain Nr, avoid it in auto

FORWARD AIRSPEED
Collective: As required to maintain Nr.

LOW G MANUEVERS
Cyclic:
Aft, then center laterally to regain +G on rotor, 

(other than nose high)


maintain Nr

NOSE HIGH, LOW A/S
Collective: Judiciously increase, if possible





Pedal:
As required





Cyclic: Neutral
DITCHING

POWER ON:


PASSANGERS AND CREW

ALERT


SHOLDER HARNESS

LOCK


MAYDAY/IFF


TRANSMIT/EMERGENCY


PERFORM NORMAL APPROACH TO HOVER 3 TO 5 FEET


DOORS



JETTISON


NONESSENTIAL PERSONEL
EXECUTE EMERGENCY EGRESS


HELECOPTER


MOVE, SAFE DISTANCE AWAY


VERTICAL LANDING

PERFORM


TWIST GRIP



CLOSE


COLLECTIVE


INCREASE SLOWLY TO MAX PITCH


CYCLIC



MAINTAIN HELO UPRIGHT ALAP


EMERGENCY EGRESS

EXECUTE


LIVEVEST



INFLATE (WHEN WELL CLEAR)

POWER OFF:


*AUTOROTATE


*SHOLDER HARNESS

LOCK


*CREW/PX



ALERT


*SQUAWK



EMERGENCY


*DOORS



JETTISON


WARNING: DO NOT EGRESS UNTIL  WELL CLEAR OF HELO


*UNDERWATER EGRESS

EXECUTE
INTRODUCE

ENGINE OVERSPEED (Nf) ROTOR RPM (Nr)

INDICATIONS:  Nr, Nf, Ng, TOT, Right Yaw, or Engine Noise increases.

PROCEDURES:


*COLLECTIVE
INCREASE (to maintain Nr in op range)


*TWIST GRIP
REDUCE (to maintain Nf in op range)


NOTE: Nf overspeed must be continually controlled by collective and twist grip


*COLLECTIVE/GRIP
READJUST


*LAND AS SOON AS POSSIBLE
UNDERSPEEDING Nf OR Ng (LOW Nr)

If Nr can be maintained at 90% or higher, it is safe to proceed to a suitable landing site.

Sliding landing offers lowest power required.

Do not decelerate below 50KIAS while executing the power check.

INDICATIONS: Low Nr, Low Nf

PROCEDURES:


*COLLECTIVE
ADJUST TO MAINTAIN Nr IN LIMITS


*TWIST GRIP
FULL OPEN


*GOV RPM

FULL INCREASE


*CHECK POWER AVAILABLE WITH Nr IN LIMITS



if power is not sufficient:


*AUTOROTATE



if power is sufficient:


*LAND AS SOON AS POSSIBLE
COMPRESSOR STALL

INDICATIONS: popping or rumbling noise, vibrations, rapid rise in TOT, Ng fluc.

WARNING: be prepared for complete power loss.

PROCEDURES:


*COLLECTIVE
REDUCE (maintain Nr within limts)


NOTE:
slight power reduction will often eliminate compressor stalls

*REDUCE SEVERITY OF MANEUVER



if TOT is within limits:


*LAND AS SOON AS POSSIBLE



if TOT not within limits:


*TWIST GRIP
REDUCE to maintain TOT within limits.


*CHECK POWER AVAILABLE with Nr in limits.



if power is not sufficient:


*AUTOROTATE


if power is sufficient:


*LAND AS SOON AS POSSIBLE


WARNING: when accel engine during engagement exceeding 40% may induce it


NOTE:
mild compressor stalls may occur that will allow powerd flight if TOT ok
ENGINE FAILURE

INDICATIONS: Nr decrease, Rapid settling, left yaw, low rotor rpm engine out lighthorn

HIGH AIRSPEED and LOW ALTITUDE


*CYCLIC
IMMEDIATELY APPLY AFT


*AUTOROTATE


WARNING:
rapid cyclic movement should be avoided to preclude mast bump

IN FLIGHT


*AUTOROTATE


*SHOLDER HARNESS
LOC


CREW/PAX


ALERT


MAYDAY


TRANSMIT


SQUAWK


EMERGENCY
ENGINE RESTART

SEE ABOVE
ELECTRICAL FIRE

INDICATIONS: loadmeter/DC voltmeter shows excessive loads, smoke, fumes, sparks

PROCEDURES: (prior to shutting all elec power off, consider equipment essential.


UNKOWN ORIGIN



*BAT SWITCH
OFF



*MAIN GEN

OFF




if fire persists:



*LAND IMMEDIATELY




if fire extinguishes:



*LAND AS SOON AS POSSIBLE




if restoration is required



ALL C/B

OUT



BAT SWITCH
ON



MAIN GEN FIELD, MAIN GEN C/B 
IN



MAIN GEN

RESET, THEN ON



C/B for essential equip
IN ONE AT A TIME IN ORDER OF IMP.


KNOWN ORIGIN



*AFFECTED EQUIP

SECURE



*AFFECTED C/Bs

PULL




if fire persists



*ELECTRICAL FIRE UNKOWN ORIGIN PROCEDURES EXECUTE




if fire extinguishes:



LAND AS SOON AS PRACTICABLE
MAIN DRIVE SHAFT FAILURE

SEE ABOVE

PRACTICE

ALL FAM STAGE CHECKLIST AND VOICE REPORTS

NORMAL STARTING/SHUTDOWN PROCEDURES

ABNORMAL STARTS

GENERATOR/ELECTRICAL MALFUNCTIONS

HYDRAULIC SYSTEM FAILURE
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POST SHUTDOWN FIRE/INTERNAL
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