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DISCUSS ITEMS

Simulated dual engine failure, ditching – power off, windmilling airstart, landing gear manual extension, and propeller system/malfunctions.
Simulated Dual Engine Failure
Attempt appropriate airstart procedure. If unsuccessful on one or both engines execute the Emergency Shutdown Checklist as necessary. Maintain 130 KTS, be prepared for significant altitude loss during airstart/shutdown procedures. If neither engine is recovered execute forced landing or power-off ditch as appropriate.
Ditching Power-Off
· Step-Down Gates

· Battery Considerations

· Checklist Management
Secure both engines and ensure props feathered.

Descend as required (recommend 130KTS)

130 KTS at 300’ AGL

120 KTS at 200’ AGL
—Flaps to Approach—

110 KTS at 100’ AGL

90KTS at Splashdown
500 fpm Max Descent Rate
104. HIGH WORK 8. Ditching

 Simulated ditching allows practice of procedures required to successfully complete a water landing. Waveoffs following a simulated ditch shall be initiated no lower than 4000 feet AGL utilizing both engines. The instructor shall fly all ditch recoveries. The maneuver is complete upon simulated water impact. “Sea Level” will be designated by the instructor (usually the bottom of the block). NATOPS discusses how to select an appropriate ditch heading. The weather information packet for operational flights usually contains recommended ditch headings for use when the crew cannot see the water surface. You should use all information available to select a ditch heading, but due to the limitations imposed by Seagull blocks, the IP may have to give you a ditch heading that will allow sufficient airspace to complete the maneuver. Ditching is most likely to be caused by an uncontrollable fire, fuel starvation, or dual engine failure. If ditching due to a low fuel state, complete the maneuver while power is still available on both engines. The following must be carefully managed for a successful ditch: 

Wings Level/Heading. It does not do any good to fly a perfect ditch if the airplane hits a wave head-on. Ensure wings are level prior to impact. A couple of degrees off heading will not make much difference, but cart wheeling on impact could prove fatal. 

Rate of descent. The airframe will absorb much of the impact, but not all of it. Excessive rates of descent greatly reduce the survivability of the ditch. The vertical deceleration will be almost instant on water impact. The greater the rate of descent, the higher the instantaneous G-load experienced by the crew. 

Airspeed. Do not get slow. The recommended airspeed provides a safety margin to ensure controllability of the aircraft. Since the aircraft decelerates in the horizontal over a longer period of time, slightly higher airspeeds are still survivable. 

NOTE
NATOPS provides an excellent discussion of ditching technique. The Ditching Checklist does not need to be memorized. General quizzing by instructors about checklist items is encouraged, but students are not expected to memorize these items.

c. Power Off. The first priority after a dual engine failure is to attempt to regain the use of one or both engines. The altitude and airspeed at the time of the power loss will determine if this is an option. Use pitch attitude to slow to Maximum Range Glide Speed 130 KIAS, while maintaining your present altitude as long as possible. 

NOTE
At low altitude consideration should be given for using max endurance glide speed 102 KIAS in order to minimize altitude loss during attempted restart. 

Attempt a restart with the appropriate checklist. If light-off does not occur within 10 seconds, call for the Emergency Engine Shutdown Checklist. Continue to use pitch attitude to maintain Maximum Range Glide Speed as you complete the Emergency Engine Shutdown (minimum first three items as altitude permits) and Ditching Checklists. The idea is to trade airspeed for rate of descent. 

d. Dual Engine Failure. A simulated dual engine failure allows practice of restart procedures and may be followed by a simulated ditch. Simulated ditches shall not be practiced with an engine actually secured or a prop feathered.

The maneuver may be initiated in any configuration above SSE by the IP reducing both power levers to idle. It may be commenced following a simulated engine shutdown by reducing the remaining power lever to idle. You will select an appropriate ditch heading unless instructed otherwise. 

The size of the working blocks (i.e., 2000 feet) generally do not allow sufficient time to complete a successful Starter-Assisted Airstart. Unless NATOPS recommends not attempting a restart (fire, etc.), or insufficient battery voltage exists, a simulated restart attempt should be made on both engines simultaneously. The following procedures should be utilized: 

i. Clean up if required and commence a turn toward the coastline, a desired heading, or IP assigned heading while transitioning to max range airspeed. Max endurance airspeed will allow you more time for restart if altitude is minimal. 

ii. Simultaneously commence the Windmilling Airstart Checklist. Simulate both condition levers at fuel cutoff by pointing at both levers. The autoignition may be armed, or the starters may be simulated on, at the student’s discretion. The IP will state “no lightoff” or “lightoff on the left/right/both.” If a restart is successful, add power and complete the checklist. If the restart fails, complete the Emergency Engine Shutdown Checklist (appropriate items as time permits) and follow ditching procedures. 

iii. Stop engine restart attempts at some point during the engine out ditch. The engines should be secured by doing at least the first three items of the Emergency Shutdown Checklist. Place emphasis on flying a proper ditch. Attempting engine relights all the way to the water is likely to deplete all battery power if using the starters. This would eliminate the possibility of a successful IFR ditch.

16.8 DITCHING

The following ditching procedures are based on the experiences of pilots who have successfully ditched other multiengine aircraft. The success of those ditchings was the result of all crewmembers carrying out the correct ditching procedures Ditching commenced from low altitudes do not always allow time for more than minimum preparation and planning and may not permit relying on checklists. Therefore, it is essential that each crewmember be thoroughly familiar with ditching procedures and assigned responsibilities. Further, the pilot in command must ensure that all passengers have been briefed on ditching procedures and that they understand how to use installed survival equipment.

If at all possible, ditching should be made while power is still available on both engines. However, if an engine has failed, the ditching should be accomplished in as near symmetrical condition as possible. An engine and/or wing fire is probably the most serious condition from the standpoint of structural integrity and lateral control. A fire concentrated within the wing or nacelle will be sustained by fuel or oil and will destroy effective use of flaps and ailerons in a very short time. With such a fire, immediate ditching or forced landing is essential.

16.9 DITCHING HEADING AND SEA EVALUATION

Except in extremely high wind conditions, the aircraft should be ditched parallel to the primary swell system. Model tests and actual ditchings of various aircraft indicate that ditchings into the wall of water created by the major swell is roughly analogous to flying into a mountain. Accordingly, a careful evaluation of sea condition is essential to successful ditching. While descending, begin analyzing the sea condition as soon as the surface can be seen clearly (2,000 feet or more if possible). The primary swell can readily be distinguished from high altitude and will be seen first. At lower altitude, it may be hidden beneath another system plus a surface chop, but from altitude the largest and most dangerous system will be the first one recognized. The wind-driven sea, if any, will be recognized by the appearance of whitecaps.

Where IMC conditions or night operations preclude visual determination of sea conditions, forecast data should be utilized, and the ditching must be made on instruments. With no surface reference, the aircraft must be flown into the water on heading and in a fixed attitude that combines safe control speed and rate of descent. Whenever possible, ditching should be made as close as safety permits to coastlines or in the vicinity of surface vessels to improve the rescue situation. If radios are still available, attempt to contact stations or surface vessels for current wind, sea swell, and altimeter setting.

Note

• Ditch parallel to and near the crest of the swell unless there is a strong crosswind of 20 knots or more. In strong winds, ditch heading should be more into the wind and slightly across the swell, planning to touch down on the upslope of the swell near the top. Refer to Figure 16-6.

• Wave motion is indicative of wind direction, but the swell does not necessarily move with the wind. Water surface conditions are indicative of windspeed, as related below.

Immediately prior to impact, proper aircraft attitude and rate of descent are more critical than airspeed. However, to optimize survivability, a proper attitude and appropriate airspeed are both needed.

Figure 16-6. Wind Swell Ditch Heading Evaluation
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SURFACE CONDITION WINDSPEED (KNOTS)

Few white crests


 10 to 15

Many white crests 

 15 to 25

Streaks of foam from crests
 25 to 35

Spray blown from tops of waves
 35 to 45

[image: image3.emf]16.10 DITCHING CHECKLIST

1. Announce intention to ditch and time to impact — Completed (PF).

2. Mayday report — Completed (PM).

3. Transponder — As required (PM).

4. Pressurization — DUMP (PM).

5. Life vests — On and Adjusted (PF, OBS, PM).

6. Seatbelts — Fastened (PF, OBS, PM).

7. Gear — UP (PM).

8. Flaps — As required (PM).

9. Passengers assume braced position.

It is essential that an attempt be made to control the attitude of the aircraft throughout the ditching until all motion stops.

WARNING

Do not unstrap from the seat until all motion stops. The possibility of injury and disorientation requires that evacuation not be attempted until the aircraft comes to a complete stop.

Evacuate the aircraft through the emergency exit or airstair door. Take the liferaft and first-aid kit. See paragraph 16.13 for information on raft inflation.

WARNING

Do not remove the raft from its carrying case inside the aircraft. Do not inflate raft before launching.

16.11 DITCHING TECHNIQUE

16.11.3 No Power Available

1. Gear — UP.

2. Flaps — UP.

3. Rate of descent should be such that airspeed be maintained at 130 knots (maximum glide KIAS) until approximately 200 feet AGL. At this time, transition should be made to approach flaps allowing airspeed to bleed off with a slight noseup attitude prior to impact by using radar altimeter or any visual reference to the water surface. Water entry should be at a minimum airspeed of 90 knots with a maximum rate of descent of 500 fpm.

Note

• Flaps and/or radar altimeter may be inoperative because of no generators and low battery voltage.

• If a no-flap ditch is performed, adjust airspeed to enter the water at approximately 100 KIAS with a maximum rate of descent of 500 feet per minute.

It is essential that an attempt be made to control the attitude of the aircraft throughout the ditching until all motion stops.

WARNING

Do not unstrap from the seat until all motion stops. The possibility of injury and disorientation requires that evacuation not be attempted until the aircraft comes to a complete stop.

Evacuate the aircraft through the emergency exit or airstair door. Take the liferaft and first-aid kit. See paragraph 16.13 for information on raft inflation.

WARNING

• Do not remove the raft from its carrying case inside the aircraft. Do not inflate raft before launching.

• Pull inflation ring to inflate the raft.

CAUTION

Keep liferaft away from any damaged surfaces which might tear it.

Tie down first-aid kit in the center of the raft to prevent it from being lost in case the raft capsizes. After all personnel have been evacuated, move raft out from under any part of the aircraft which might strike them as it sinks. Remain in the vicinity of the aircraft as long as it remains afloat.
Windmilling Airstart

· Procedure

15.4.2 Windmilling Airstart

The windmilling airstart procedure is an emergency relight for use when an engine has been inadvertently secured. This procedure will result in a loss of airspeed and/or altitude because of the windmilling prop and, therefore, requires immediate action for a successful restart.

†*1. Power lever (failed engine) — IDLE.

†*2. Prop lever (failed engine) — Full Forward.

†*3. Condition lever (failed engine) — FUEL CUTOFF.

*4. Firewall valve — OPEN.

*5. Autoignition — ARMED.
CAUTION
Windmilling airstarts above 20,000 feet or below 2,200 prop rpm may exceed ITT limitations.

*6. Condition lever — LOW IDLE.

WARNING

If engine was shut down by closing the firewall valve, time to light-off during restart may exceed 10 seconds.

Note

Indicated airspeed of 130 KIAS or greater would increase the airflow through the engine and decrease start time (for N1 to reach 50 percent) and the likelihood of an overtemp.

*7. Power — As required.

8. Generator — Reset/ON (PM).

9. Condition lever — HIGH IDLE (PF).

10. Prop levers — Match as required (PF).

Landing Gear Manual Extension

16.5.3 Landing Gear Emergency Extension

CAUTION

If a mechanical malfunction is known or suspected, do not attempt a manual gear extension.

The landing gear may be extended manually if the electrical portion of the extension mechanism should fail; however, the gear cannot be retracted manually, and no provision is made for gear extension with mechanical linkage failure. As airspeed is reduced, it is correspondingly easier to manually actuate the alternate extension handle. The propeller reverse not ready light will not be illuminated with the landing gear relay circuit breaker pulled. When making an emergency extension, proceed as follows:

1. Airspeed — 120 KIAS Recommended (155 KIAS maximum).

2. Autopilot — As required.

3. Landing gear relay circuit breaker (LDG GR) — Pull.

4. Landing Gear handle — DN.

5. Clutch disengage lever — Lift and Turn Clockwise.

6. Manual extension handle— PUMP until three green indicator lights illuminate. Approximately 50 strokes are required to fully extend the landing gear. 

CAUTION

• For a PRACTICE manual extension: Reduce handle stroke length when nosegear indicates safe. Do not pump handle after all gear down position lights (three) are illuminated. Further movement of the handle could damage the drive mechanism precluding normal retraction.

• For an EMERGENCY manual extension: Reduce handle stroke length when nosegear indicates safe. After all gear down position lights (three) are illuminated, pump the handle until significant resistance is encountered. Do not stow handle or move any landing gear controls, reset any landing gear controls, switches or circuit breakers until the aircraft is on the ground and the cause of the malfunction has been determined and corrected.

7. Gear position (visual) — Check (for Emergency Manual Extension).

16.5.4 Landing Gear Retraction After Practice Manual Extension

After a practice manual extension of the landing gear, the gear may be retracted electrically as follows:

1. Emergency engage handle — Rotate counterclockwise and push down.

2. Extension lever — STOW.

3. Landing gear relay circuit breaker (LDG GR) — Push in.

4. Landing gear handle — UP.

Propeller System/Malfunctions.
· Type
· Manual vs Autofeather

· Synchrophasers

· Governors
· Reversing

Blade Angle Ranges: 

Normal 
83* to 15*

Beta 
15* to -5*

Reverse 
-5* to -11*
2.8 PROPELLERS

A three-bladed aluminum propeller is installed on each engine. These propellers are hydraulically controlled, constant-speed, full-feathering, and reversible. Each propeller is controlled by engine oil acting through an engine-driven propeller governor (Figure 2-4). Feathering is accomplished by the feathering springs assisted by centrifugal force applied to the blade shank counterweights. Governor-boosted engine oil pressure moves the propeller blades to the high rpm (low-pitch) hydraulic stop and into reverse pitch. Low pitch propeller position is determined by a mechanically actuated hydraulic stop.
2.8.1 Feathering Provisions

The aircraft is equipped with both manual and automatic propeller feathering. Manual feathering is accomplished by pulling the corresponding propeller lever aft past a friction detent. To unfeather, the propeller lever is pushed forward into the governing range. Feather springs and counterweights will normally feather the propeller anytime there is loss of boosted propeller governor oil pressure, including engine shutdowns on the ground and during any situation in which the propeller is not turning. An automatic feathering system, if armed, will sense loss of torque oil pressure and will feather an unpowered propeller. Automatic feathering can occur only when the propeller AUTOFEATHER switch is in the ARM position, both power levers are at a position that would normally correspond to 90 ±2 percent N1 or greater, and the torque value of one engine drops below 260 ±50 ft/lb. The autofeather system has a cross-interlocking safety feature designed into the control circuit to prevent automatic feathering of both propellers. Before a propeller feathers automatically, the interlock disarms the autofeather circuit of the opposite propeller. After feathering has occurred for one propeller, the opposite propeller can be feathered only by the manual control.

Note

Right propeller may not fully feather with propeller sync on.

2.8.1.1 Propeller Autofeather Switch

Autofeathering is controlled by a propeller AUTOFEATHER switch on the left subpanel. The three-position switch is placardedARM,OFF, and TEST and is spring loaded fromTEST toOFF. The ARMposition is used during takeoff, landing, and at the discretion of the Aircraft Commander. If an engine loses power with the system armed and the power levers at or above a position corresponding to 90 ±2 percent N1, two torque-sensing switches 410 ±50 ft/lb and 260 ±50 ft/lb of the affected engine are actuated by loss of torque pressure. Switch actuation applies current through an autofeather relay to a corresponding dump valve, causing the release of oil pressure that holds an established pitch angle on the blades of the affected propeller. Following the release of oil pressure, feathering movement is accomplished by the feathering springs assisted by centrifugal force applied to the blade shank counterweights. The TEST position of the switch enables the pilot to check readiness of the autofeather systems below 90 ±2 percent N1 and is for ground checkout purposes only.

2.8.1.2 Autofeather Lights

Two green lights on the annunciator panel (Figure 12-1), placarded LH or RH AUTOFEATHER ARMED, when illuminated indicate that the autofeather system is armed. Complete arming of the system is accomplished when both power levers are advanced to or above a position corresponding to 90-percent N1 and the autofeather switch is in the ARMED position. Both lights will then illuminate indicating a fully armed system. Both lights will be extinguished if either propeller has been autofeathered or if the system is disarmed by retarding a power lever. 

2.8.2 Propeller Synchrophaser

The propeller synchrophaser system is designed for in-flight use only. When in use, the system will automatically “slave” the right propeller rpm to the left “master” propeller. This is accomplished via a magnetic speed pickup mounted in each propeller overspeed governor and magnetic phase pickups mounted on each propeller deice slip ring that transmits electronic pulses to a control unit. The control unit converts any pulse rate differences into correction commands and these correction commands are then transmitted to an actuator motor mounted on the right engine. The actuator motor then “trims” the right propeller governor assembly to exactly match the left propeller rpm while leaving the propeller control lever position constant. If the synchrophaser system is unable to adjust the right propeller to the left, the actuator has reached its travel limit. To recenter the actuator, use the following procedure.

1. PROP SYNC switch — OFF.

2. Synchronize the propellers manually.

3. PROP SYNC switch — ON.

Note

The recentering process will take approximately 6 seconds.

To prevent the right propeller from losing excessive rpm if the left propeller is feathered while the synchrophaser is in use, the system is limited to ±30 rpm from the governor setting. Adjustment of rpm with both propeller levers at the same time will retain the right propeller governor setting within the ±30 rpm range of the left propeller.

2.8.2.1 Propeller Synchronization Switch

One two-position switch located on the control quadrant is placarded PROP SYNC ON — OFF and completes the circuit for propeller synchronization. When the switch is placed in the OFF position, the actuator will automatically run to the center range before stopping. This assures the control will function normally when the ON position is next selected. System operation requires synchronization of the propellers in the normal manner and then selecting ON position of the PROP SYNC switch.

2.8.2.2 PROP SYNC on Light (Annunciator)

The propeller synchronization system is designed for in-flight use only; therefore, if the system is in use and the landing gear is extended (as in an approach for landing), a yellow annunciator light placarded PROP SYNC ON will illuminate.
2.8.3 Propeller Governors

Each propeller system utilizes two governors, one “primary” and one “backup,” to control propeller rpm. Each propeller lever establishes rpm for the respective propeller by altering the setting of a primary governor (Figure 2-4) attached to the propeller gear reduction housing. It is the primary governor that controls rpm through the entire range. Should a primary governor malfunction (exceeding 2,200 rpm by more than 4 percent), an overspeed governor cuts in (2,288 ±40 rpm), dumping oil from the propeller to prevent rpm from exceeding safe limits. If a propeller should stick or move too slowly during a transient condition, the corresponding governor would be unable to prevent an overspeed condition. To provide for this contingency, the pneumatic section of the primary governor acts as a fuel topping governor when the propeller rpm exceeds 2,332 rpm (2,200 rpm + 6 percent). This limits the fuel flow into the engine, thereby reducing the power driving the propeller. During propeller operation in the reverse range, the pneumatic section of the primary governor will be reset to allow a maximum of 2,100 rpm.

2.8.3.1 Propeller Governor Test (PROP GOV TEST) Switch

One two-position switch on the left subpanel (FO-1) is provided for operational test of the propeller systems. The switch is placarded PROP GOV TEST. A solenoid actuated by the PROP GOV TEST switch enables the overspeed governor to be reset for test purposes (1,900 to 2,100 rpm.) The propeller governor test circuit(s) are protected by a circuit breaker placarded PROP GOV located in the ENGINE group on the copilot outboard subpanel.

2.8.3.2 Propeller Levers

Two propeller levers on the control pedestal (Figure 1-4) placarded PROP are used to regulate propeller speeds. Each lever controls a primary governor that acts to regulate propeller speeds within the normal operating range of 1,800 to 2,200 rpm. The full forward position is placarded TAKEOFF, LANDING AND REVERSE, and also HIGH RPM. Full aft position is placarded FEATHER. When a lever is placed at HIGH RPM, the propeller may attain a static rpm of 2,200, depending upon power lever position. With the power levers at idle and the condition levers at low idle, propeller rpm should read between 900 and 1,100 rpm. As a lever is moved aft, passing through the propeller governing range but stopping at the feathering detent, propeller rpm will correspondingly decrease to the lowest limit. Moving a propeller lever aft past the detent into FEATHER will feather the propeller.

Note

If propeller rpm does not read between 900 and 1,100 rpm with the power levers at idle and condition levers at low idle, perform a low pitch torque check (checkflight item 5 in paragraph 10.6) to ensure propeller flight idle stops are correctly adjusted.

2.8.4 Propeller Reversing

CAUTION

• Moving the power levers aft of IDLE without the engine running will result in damage to the reverse linkage mechanism.

• To prevent damage to reversing linkage, propeller levers must be in HIGH RPM position prior to propeller reversing.

The propeller blade angle may be reversed to shorten landing roll. To reverse, propeller levers are positioned at HIGH RPM (full forward) and the power levers are lifted up to pass over the IDLE detent, then pulled aft into REVERSE setting.

2.8.4.1 Propeller Reverse Not-Ready Annunciator Light

One yellow caution light, placarded REV NOT READY, on the annunciator panel alerts the pilot not to reverse the propellers. It illuminates when the landing gear selector handle is down and the propeller levers are not at the HIGH RPM (full forward) position.
15.14 PROP FAILURE

15.14.1 Primary Governor Failure/Malfunction

Normally, the primary governor controls prop speeds within the range of 1,800 to 2,200 rpm. If the prop governor fails, the prop will either feather or overspeed. An uncommanded and uncontrollable prop overspeed greater than 2,200 rpm indicates failure of the primary governor. If the primary governor fails in the overspeed condition, the overspeed governor will maintain a maximum prop speed of 2,288 ±40 rpm, but may not control minimum blade angle. If the governor fails in the feather condition, thrust will be lost, torque will increase, prop rpm will decrease. The increase in torque and decrease in rpm is dependent upon the power setting at the time of failure. With climb power applied when the uncommanded feather occurs, the torque may exceed 2200 ft-lb and the prop may still be turning as high as 1100 rpm until power is reduced. Certain failures of the primary governor will cause the speed control as well as the minimum blade angle control (beta valve) to be inoperative. In this case, aircraft control will be marginal at lower airspeeds and lower engine power settings. Landing with an overspeeding prop is therefore strongly discouraged. However, if forced to land with an overspeeding prop, extra airspeed should be carried on final. This will increase rudder authority while reducing the probability of the prop going into beta in flight. Should the prop blades become jammed during engine power addition, the pneumatic section of the primary governor will act as a fuel topping governor as prop speeds exceed 2,332 rpm. If prop rpm is out of the normal governing range, proceed as follows:

*1. Attempt to adjust prop rpm to normal operating range by manipulating the prop lever. If normal rpm limits

are restored, continue operation. If normal governing range cannot be maintained, as soon as practicable

accomplish the following:

†*2. Power lever — IDLE.

†*3. Prop lever — FEATHER.

WARNING

Prop rpm exceeding 2,420 may result in reduction gearbox failure and/or NP turbine damage.

Note

• The engine with the disabled prop may be operated to provide electrical power.

• The right prop may not fully feather with the prop sync on.

• A fully feathered prop will still be turning at approximately 200 rpm with the engine running.

*4. Alternate Prop Feathering Checklist — As required.

15.14.2 Prop Linkage Failure

If the prop governor control linkage fails, the affected prop will go to 2,200 rpm or maintain the last rpm setting. If a prop linkage failure is suspected, proceed as follows:

1. Manipulate the prop lever to positively determine if the cockpit-prop control is lost.

2. If cockpit prop control is lost and rpm remains within safe limits, match the opposite prop's speed with the

uncontrolled one and land as soon as practicable.

CAUTION

Reversing without the props being in high rpm may damage the reversing linkage.

15.14.3 Alternate Prop Feathering

If the prop linkage or governor fails and when the prop has not feathered by itself or the normal feathering procedures are ineffective, the prop can be feathered utilizing the autofeather system. In this situation, should a need for feathering arise, proceed as follows:

†1. Condition lever (failed prop) — FUEL CUTOFF.

2. Autofeather — ARMED (LS).

3. Power levers — Above 90 percent N1 position (PF).

WARNING

A positive single-engine rate of climb will not be obtained in any configuration with the inoperative engine prop windmilling.

Note

Do not pull the power lever to idle during the autofeathering sequence as the autofeather system would be disarmed while feathering.

4. Emergency Shutdown Checklist — Execute (PF).
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