C4102 : Discuss Items
Porpoised Landing:
FTI (pg 1-20)
Warning: A porpoised landing may occur is the nose wheel touches down before the main mounts. The nose will generally bounce back up and induce an uncontrollable oscillation until airspeed decreases below 40-50 KIAS. If a porpoise landing is encountered, cross check your airspeed, reduce power levers to idle and apply back pressure to maintain a “flare attitude” until the oscillation stops. Accomplish a full stop landing. A waveoff is not recommended due to proximity to Vsse and Vso. It is better to accept a hard or rough landing rather than attempt a waveoff.

Aircraft Airframe Ops Limits: Ops limits sheet
Fuel System: 

Natops  2-13)

Wing and Nacelle Tanks:

195 gallons/ 193 gallons usable
(Main Nacelle only 57 gallons)
Auxiliary Tank



79.5 gallons/ 79 gallons usable

TOTAL



549 gallons/ 544 gallons

Engine Driven Fuel Pump: High pressure 850-1000 psi

(If it fails, then engine flames out)

Engine Driven Boost Pump: 30 psi

(If its pressure drops below 10 psi the pressure light comes on, it will turn back off when the standby boost pump is selected)

· provides pressure to the engine fuel pump

· provides motive flow for aux tank fuel transfer

Electric Boost Pump: (Stand-by Boost Pump)


- backs-up engine driven boost pump


- provides pressure for crossfeed


- must use when operating on Avgas above 20,000 feet

(It receives power from 2 independent sources. #1 source from either the No3 or No4 feeder buses. #2 source Hot battery bus)

No transfer light – illuminates when there is no transfer from aux to main tank and there is still fuel in the aux tank.

· if it illuminates, manually override by placing aux transfer switch to override

· aux tank is emptied first and filled last

· there is a 40 sec delay for motive flow when engines are started

Aux fuel transfer – Fuel is transferred by means of a jet pump in aux tank. The jet pump is operated by motive flow. Aux fuel transfer will be unavailable with total electrical failure. Motive flow valve is auto closed when crossfeeding.

Crossfeed-  It allows one engine to receive fuel from the opposite side

*Crossfeed is for extended se ops only

*Max fuel imbalance – 1000 lbs

*Fuel quantity indicator is DC powered

*Nacelle low light comes on @ 247 lbs (Yellow arc 0-265 lbs fuel)

*Max time on av gas – 150 hrs between engine overhauls

*If running on engine fuel pump only (suction lift) – max 10 hrs before engine overhauls

*Note: a 15 to 45 sec delay before engine flameout when using firewall shutoff valves.
*Know memory item

Fuel System Emergencies: (Natops 15-6)

Full Flap landings: (FTI pg1-19)

Same as approach flap except:

Select full flaps before rolling out on final and slow to 105 KIAS.

C4103 Discuss Items

Engine Failure During Takeoff: (Natops 15-1)

· Directional control is a function of airspeed and power, varying directly with airspeed and inversely with power. An increase in asymmetrical power at any given airspeed results in mild yaw, accompanied by a more pronounced roll into the dead engine.

· If full flaps are used in single engine waveoff  you will loose app. 200 feet before a positive rate of climb can be established.

*One or a combination of symptoms may indicate impending engine failure:


-Fluctuating turbine rpm, torque, and ITT


-Illumination of fuel system warning lights


-dropping oil pressure


-loss of thrust

*Airstart should be accomplished (providing time and alt) unless:


-mechanical malfunctjion


-explosion


-overheating


-vibration


-strong fuel fumes


-fire


-N1 tach indicating zero rpm

Note: If autofeather system is being used retarding either power lever below app 90% N1 before the feathering sequence is complete will deactivate the autofeather circuit and prevent automatic feathering.

Emergency Engine Shutdown:

-Runaway Torque

-Engine Fire In-Flight

-Engine Failure In-Flight

-Oil Leak

-Low Oil Pressure/High Oil Temp

-Chip Detect Light

*Know memory items

Warning: The landing gear warning system will not function if the power lever for the failed engine is placed forward of a position corresponding to 79+/- 2% N1 rpm.

Dynamic Engine Cut: (FTI 1-12)

Engine System:
*PT6A-41 Pratt and Whitney Turboprop engines (2)(850 hsp/2230 ftlbs/2000 rpm)


-1=N1 turbine


-2=N2 turbines


-4=Compressors (3 axial and 1 centrifugal) (compressor ratio 9:1)
· 3 stage axial and single-stage centrifugal compressor driven by a single stage reaction turbine. The power turbine, a two-stage reaction turbine counterrotating with the compressor turbine, drive the output shaft.

· Accesory Drive: Aft of the engine provides power to drive the fuel pumps, ful control, oil pumps, refrigerant compressor, starter-generator, and tach generator.

Generally How Engine Works:

1) Ram air enters the lower portion of nacelle (reverse flow)

2) Air then reverse routed to compressor through protective screens

3) Air is compressed

4) Then forced into the combustion chamber and mixed with fuel thour 14 nozzeles and ignited with 2 igniter plugs

5) The hot gases expand forward out of the chamber and moves through both stages of the turbine

6) Then out to the atmosphere through two exhaust ports

Engine reduction ratio: (15:1) power turbine to propeller gear, accomplished by the reduction gear box

Engine Oil: (Capacity 14 quarts/ 9 qts in oil tanks/ 5 qts shown on dipstick)

· Lubricated engine

· Provides propeller governing

· Heats fuel through oil-fuel heater

Oil to fuel heater: Oil pre-heats fuel before ignition. Oil starts to bypass @ 70 F and completely bypasses @ 90 F

Low Pressure Bleed Valve: starts closing @ 66% N1 and closes @ 71% N1

High Pressure Bleed Vave: starts closing @ 88% N1 and closes @ 92% N1

Co-pilot responsibilities During Right Hand paterns:  ??? Help the pilot out with clearing and spacing because the pilot can’t see as well.
Simulated Single Engine at altitude: (FTI pg 1-11)

C4104 Discuss Items

Engine Failure During Takeoff: (Natops 15-1)

· Directional control is a function of airspeed and power, varying directly with airspeed and inversely with power. An increase in asymmetrical power at any given airspeed results in mild yaw, accompanied by a more pronounced roll into the dead engine.

· If full flaps are used in single engine waveoff  you will loose app. 200 feet before a positive rate of climb can be established.

*One or a combination of symptoms may indicate impending engine failure:


-Fluctuating turbine rpm, torque, and ITT


-Illumination of fuel system warning lights


-dropping oil pressure


-loss of thrust

*Airstart should be accomplished (providing time and alt) unless: Moveoff


-Mechanical malfunctjion


-Overheating

-Vibration

-Explosion


- 0 - N1 tach indicating zero rpm


- Fuel fumes


-Fire

Note: If autofeather system is being used retarding either power lever below app 90% N1 before the feathering sequence is complete will deactivate the autofeather circuit and prevent automatic feathering.

Emergency Engine Shutdown:

-Runaway Torque

-Engine Fire In-Flight

-Engine Failure In-Flight

-Oil Leak

-Low Oil Pressure/High Oil Temp

-Chip Detect Light

*Know memory items

Warning: The landing gear warning system will not function if the power lever for the failed engine is placed forward of a position corresponding to 79+/- 2% N1 rpm.

Dynamic Engine Cut: (FTI 1-12)

Engine System:
*PT6A-41 Pratt and Whitney Turboprop engines (2)(850 hsp/2230 ftlbs/2000 rpm)


-1=N1 turbine


-2=N2 turbines


-4=Compressors (3 axial and 1 centrifugal) (compressor ratio 9:1)
· 3 stage axial and single-stage centrifugal compressor driven by a single stage reaction turbine. The power turbine, a two-stage reaction turbine counterrotating with the compressor turbine, drive the output shaft.

· Accesory Drive: Aft of the engine provides power to drive the fuel pumps, ful control, oil pumps, refrigerant compressor, starter-generator, and tach generator.

Generally How Engine Works:

7) Ram air enters the lower portion of nacelle (reverse flow)

8) Air then reverse routed to compressor through protective screens

9) Air is compressed

10) Then forced into the combustion chamber and mixed with fuel through 14 nozzels and ignited with 2 igniter plugs

11) The hot gases expand forward out of the chamber and moves through both stages of the turbine

12) Then out to the atmosphere through two exhaust ports

Engine reduction ratio: (15:1) power turbine to propeller gear, accomplished by the reduction gear box- Runs:

· Torque Transmitter

· Overspeed Governer

· Primary Governer

Engine Oil: (Capacity 14 quarts/ 9 qts in oil tanks/ 5 qts shown on dipstick)

· Lubricated engine

· Provides propeller governing

· Heats fuel through oil-fuel heater

Oil to fuel heater: Oil pre-heats fuel before ignition. Oil starts to bypass @ 70 F and completely bypasses @ 90 F

Low Pressure Bleed Valve: starts closing @ 66% N1 and closes @ 71% N1

High Pressure Bleed Vave: starts closing @ 88% N1 and closes @ 92% N1

-100 %rpm is 37,500 rpm compressor speed

-101.5% rpm is 38,100 rpm

-102.6 %rpm is 38,500 rpm

Co-pilot responsibilities During Right Hand paterns:  ??? Help the pilot out with clearing and spacing because the pilot can’t see as well.
Simulated Single Engine at altitude: (FTI pg 1-11)

C4105: Discuss Items

Engine Failure After Takeoff: (Natops page 15-1)  

Know Engine Failure characteristics and Memory Item

Single Engine Full Stop: (FTI 1-24) Read

After landing, reduce power to idle. Lift both power levers over the detent and slowly ease the operating engine into reverse. Scan toward the end of the runway for alignment. Counteract yaw with rudder and use brakes and power to maintain centerline. Push yoke full forward and aileron into the “dead engine”.

(FTI A-3)

SSE Full Stop Landing Brief:

“Once safely on the deck, I’ll bring both power levers over the ramp, reversing with the operation engine, maintaining centerline with the opposite rudder and aileron. If rudder effectiveness is lost, I’ll bring both power levers toward flight idle.”
Engine Secure and Restart: (Natops 15-3) 

Read About Restarts and know Memory Item

SSE Touch and Go Procedures: ?

Electrical System and Malfunctions: (Natops 1-2-18)

3 DC Power Sources:


-(2) Generators 28v/ 250amps


-(1) Battery       24vac/ 42amps



-3 uses for Battery




1) current for engine start




2) back-up DC power source




3) absorbs power surges

2 AC Power Source:


-(2) Inverters 600va (voltamps) 115/26vac  400Hz


-Use one at a time, each one can supply power for all AC equip


*AC Components: CNATRAWG



- Compasses



- Nav aids



- Attitude gyro



- Torque meter (req 26vac)



- Radar



- Auto Pilot



- Warning Relay



- GPS/GPWS

Buses: (11)

-4 Dual Fed Busses

-3 Single Fed Avionics Busses

-1 Main Aircraft Bus

-1 Hot Battery Bus

-Left Gen Bus and Right Gen Bus

-APU req 30 volts/300 amps (peak 1000 amps for .1 sec)

-(2) Isolation Limiters: (“Bowties or Busties” they tie the busses together)


-they protect the generator busses @ 325 amps

-(2) Voltage Regulators: 

· Reg voltage of generators to (27.5 to 29 volts)

· Maintains equal current output to within 10% of each generator

· Provides reverse current protection

· Provides under and over volt protection

-(2) Load Meters: (uneven read-out 20/40) means limiter failure or a paralleling problem

*If you have a Gen Failure > do a current limiter check


-Bump and a swing : only gen has failed


-No Bump and a swing: Good gen current limiter has failed


-No Bump and no swing: Bad gen current limiter has failed

Hot Battery Bus: (Items are hot wired to the battery so it dosent matter if Battery is on or if the circuit breakers are pulled)
-L&R fire ext



-L&R firewall valve (Dually Powered)

-External power sensing

-L&R stanby pumps (Dually Powered)

-Door latch inspection light

-Cabin door sensing

-Cargo door sensing

-Baggage compartment light

-entry lights

-FMS memory

-battery relay

-Do not reset dual fed busses circuit breakers

-to restore avionics materswitch pull circuit breaker

-APU/GPU to power main bus, batter must be on

-Battery caution light comes on after start and should extinguish in 2-5 min

*Engine N1, ITT, and Prop rpm (N2) – are self powered

*Starting: N1<12% abort start, 12%< N1<15% consider APU, 12<N1<17 expect hot start

Emergencies and Malfunctions: (Natops 15-7) Read
Complete Electrical Failure: Only have these flight instruments

Pilot vacuum driven gyro

Copilot turn-and-slip indicator

Copilot altimeter,

Pitot Static Instruments (VSI and Airspeed)

Engine N1, ITT and N2

Clocks

Standby Compass

SSE Waveoff at Altitude: (FTI 1-24) Read
Min alt for SSE waveoff is 200 feet

Power – Maximum

Prop Levers- Full Forward

Attitude- Establish a positive rate of climb

Gear – UP (Raise gear when you are sure you will not touch down)

Airspeed – As required. Acc to Vyse

Flaps – UP

Direct the CP to make a waveoff call to Tower. 

Ditching SSE: (FTI-13) Read

(100fpm descent, 105 Kias and Approach Flaps)
C4201:

PIC/Crew Resource management During SSE:  ?

PIC executes memory items and handles emergency

Copilot reads emergency checklists and response

Copilot checks concurrence items

Copilot back-ups Pilot and does what the pilot asks within reason

PIC transfer Comms to Copilot 

P-Factor :  (Aero Work book form Academics pg 2-5)
Asymmetric Propeller Loading (P-Factor)

P-Factor is asymmetric thrust produced by the ascending blades of a prop compared to its decending blades. At high angles of attack, the ascending blades of the prop encounter a different relative wind than the descending blades. For this reason the ascending and descending prop blades are at different angles of attack and produce different amounts of thrust. At these high angles of attack, the descending blades produce more thrust, thus the thrust centerline shifts to the right on eah engine. This shifting right of the thrust causes the aircraft to yaw to the left. The rudder is then used to counteract these yawing forces.

Landing Gear System and Malfucntions: (Natops 1-2-33)
· The landing gear is retractable, tricycle-typ system, electrically operated by a single split field 28 vdc motor located below the floor on the forward side of the center section main spar.

· A dynamic braking system and limit switches prevent coasting and overtravle to gear.

· Torque shafts drive the main gear actuators and duplex chains drive the nosegear actuators.

· The jackscrew in each actuator holds all three gears in the up position

· Spring loaded locks secure the main gear in the down position

· A jackscrew holds the nosegear in the center and down position

· Gear extention or retraction is app 6sec

*Lights in the Gear Handle will illuminate when:


- gear is unlocked 


- gear is in transit


- power is below 79%


-Flaps are below approach position and no gear (horn cannot be silenced)

* Landing Gear Horn will Sound if: (250 Hz warning signal)


- Both power levers are retarded below  79% w/ flaps @ approach or up


- flaps are fully extended and no gear (regardless of power setting)

-Landing Gear Handle Down Lock Release- down lock hook can be overriding if there is a malfunction  and you cant raise the gear by pressing the red down lock release switch (next to landing gear). Will not work on the ground, unless right squat switch failed.

-Landing Gear Alternate Extension: Can crank gear down manually (Read on pg 1-2-34 on how to extend it)

*Landing Gear Safety Switches (Weight-on-Wheels):

When Compressed, the witches perform the following functions:

Left squat switch:



Right squat switch:

H – minimizes heat to stall warning               G – disables landing gear motor cicuit

A – closes ambient air selonid

F – disables flight hour meter

P – disables pressure control

            H - activated downlock hook
S – disables stall warning on deck

S – opens safety valve
*Nosewheel steering 14 degrees left to right. When augmented by main wheel braking or differential power up to 48 degrees deflection

-retraction on landing gear automatically centers the nose wheel

Landing Gear Malfunctions: (V-16-6 Read)

Starter Assisted Airstartsl: (V-15-3 Read)

SSE Pattern/landings/Waveoffs/Touch and Go: (Read FTI pg1-22,23,24)

Case 1: Takeoff – Just like Dynamic engine cut, turn crosswind at or above 300’. Maintain 130 KIAS to the 90 must have landing checklist done by the 90
Case 2: Crosswind Turn – Immediately level wings and add power – clean up. Maintain Vyse minimum. After regaining control continue crosswind turn. Maintain 140 on downwind. Maintain 130 KIAS to the 90 must have landing checklist done by the 90
Case 3: Downwind – Add power, center ball, clean up as required. If you can maintain 140 Kias don’t clean up. Can do landing checklist just before the 180. Maintain 130 KIAS to the 90 must have landing checklist done by the 90
Case 4: Approach Turn – Any point after the 180 and before final. Maintain 120 Kias and complete first 3 steps of Emergency Engine Shutdown Checklist.
Case 5: Final – No time for checklist. If time permits feather prop.

SSE Landings: Lift both power lever over the detent and slowly ease the operating engine into reverse. Push the yoke full forward and the aileron into the dead engine.
C4202:

Propeller System: (NATOPS 1-2-9)

*3 Blade, aluminum propeller is Hydraulically controlled, constant speed, full-feathering and reversible.

*Each propeller is controlled by engine oil acting through an engine-driven propeller governer.

Propeller Governors:

 - Primary Governor: 1600 – 2000 rpm

- Overspeed Governor: 2080 (+/- 40) rpm

- Fuel topping Governor: 2120

*If the primary gov fails, the prop will either feather or overspeed

· The prop sync slaves the right prop to the left master prop +/- 30

· Prop sync on might prevent the right engine from feathering

· Prop sync light will illuminate if prop sync is on and the gear is down (because prop sync is only to be used in the air…not for landing)

· Prop Reverse not ready light illuminates if gear is down and props are not full forward.

Autofeather System: to work

· must be armed

· power levers must be above 90% N1 position

· @ 410 (+/-50) it dearms auto feather system for the opposite engine

· @ 260 (+/-50) activates autofeather solenoid for failed engine and feathers prop

-the autofeather test switch overrides the 90% N1 position so it can be tested on the ground.

Prop Malfunctions: (Natops V-15-9)

*Torques is limited to 1800 ftlbs with 2080 prop rpm

Propeller Failure or Overspeed

Prop lever – Adjust

Power lever –Idle

Prop lever – feather

With Prop linkage failure: the prop will reamin @ current rpm setting or increase to 2000 rpm (prop can be feathered by condition lever full down and hold test button)
C4203

Engine Fire in Flight: (Natops V-15-4)

Critical emergency- assess, diagnose and take prompt corrective action.

If fire is confirmed or secondary indications are noted, perform Emergency Engine Shutdown Checklist. (Even if no secondary indications are observed, consideration should be given to shutdown of the affected engine)

*Know Memory Items

Anti-Icing System: (Natops I-2-55)

· Windshield Defogging System: push-pull defrost air to defog windshield, hot air is blown behind the instrument panel from the environmental air mixing plenum.

· Windshield Wipers: on overhead lighting control panel

· Windshield Anti-ice System: The windshields are protected against icing by electro thermal heating elements incorporated into each windshield. Two modes, Normal and HI. In normal heat is applied to the entire windshield. In HI the heat is applied to a more concentrated but more essential viewing area at a more rapid rate. Thermistors sense the temp and control unit keeps windshield temp between 90F and 100F.

· Surface Deicer System:  The surface deicing systems remove ice from the leading edges of the wings and horizontal stabilizers. Ice is removed by alternately inflating and deflating the dice boots. 

· Pressure-regulated air from the engines supplies the pressure to inflate the boots.

· A century ejector operated by bleed air creates the vacuum to deflate and hold the deice boots down when not in use.

· When SINGLE switch is selected. The boots are inflated and about 6 sec later and electronic timer switches the distributor valve to vacuum to deflate the wing boots and initiates a 4-second inflation period of the horizontal stab boots. Then the stab boots will inflate and deflate.

· When Manual is selected all the boots will inflate simultaneously and remain inflated as long as the switch is held to MANUAL. When released the boots will deflate.

*Warning: Most effective deicing is accomplished by allowing at least ½ to 1 inch of ice to form before attempting removal.

· Pitot Heater: Dual pitot masts are both electrically heated to prevent the pitot openings form becoming obstructed with ice.

· Stall Warning Vane Heater: The stall warning vane and mounting plate on the left wing are heated to prevent icing. The heat level is minimal on the ground, but when the left main gear safety switch indicates the plane is in the air, the heat is increased.

· Fuel Ram Vent Heater: The Fuel systems are vented w/ two ram vents to prevent icing. One vents recessed into the wing, and the backup vent protrudes from the wing and contains and electrical heating element.  Controlled by FUEL VENT switches. 

· Propeller Electric Deice System:  Propellers have electrically heated boots with 2 elements (inner and outer). Sequence (R prop outer, R prop inner, L prop outer, L prop inner). Each phase lasts 30 seconds and a complete cycle lasts 2 minutes. When using AUTO mode, the ammeter will indicate 14 to 18 amperes). When using Manual (INNER-OUTER) the ammeter will not indicate anything but the volts will increase by .5 volts.

*Warning: Propeller de-ice should not be operated when propellers are not turning.  May damage the brushes and slipring.

Engine Ice Protection:

· Engine Air Inlet:  To prevent icing, engine exhaust is utilized for heating the engine air inlet lips.

· Inertial Separator System (Ice Vanes): Each engine is equipped with Ice Vanes so moisture and now do not collect on the engine inlet plenum. The vane deflects the ram air slightly downward to intro a sudden turn in the airflow to the engine, causing the moisture/snow particles to continue undetected by their own momentum. They are discharged through an open bypass duct to the rear of the intake air duct.

*Caution: Do not reset circuit breaker or use electrically ones you have used the manual system.

*Note: 160 knots for manual system

Oil to fuel heater: Oil pre-heats fuel before ignition. Oil starts to bypass @ 70 F and completely bypasses @ 90 F
Extreme Weather Operation: (Natops VI-19-1)

Preflight: remove frost or ice accumulations from aircraft by spraying diluted anti-icing, deicing, and defrosting fluid. Use antifogging compound.

In-Flight: Use the anti-icing and de-icing system to prevent the formation of ice on the pitot tubes, fuel vents, and propeller blades. Deicer boots are provided to remove ice from the wing and tail leading edges. Windshield anti-icing and defrosters are installed to alleviate frost or light ice. An internal separator is provided for removal of ice and rain from the engine intake air.


-Stalling Airspeed: Ice accumulations will increase aircraft weight and change aero characteristics. A min of 140 kias should be flown.


-Engine Ice Vanes: Shall be extended when indicated OAT is 5C (41F) or below in visible moisture. To avoid exceeding oil temp limits retract ice vanes when temp is above 15C (59F).

· Surface Deice: ½ to 1 inch thick ice to operate. Do not operate dicer boots continuously. Continuous ops tends to balloon ice over the boots. Ops of the deicer boots in OAT of -40C or less may crack the boots.

-   Windshield Anti-Ice:   do not go from off to Hi, may cause windshield to crack. Go to Normal for at least 2 min prior to selecting HI.

· Propeller Deice: switch to auto before flight into icing conditions.

· Alternate static air source: use when normal is blocked

· Wing Ice light: used to illuminate the outboard wing leading edges

*Read about Anti/De-icing equip Emergencies (natops V-15-12)

Copilot-Right Seat Responsibilities:
On Go-Around: Copilot re-sets trim and flaps 



  Calls go when the engines have spooled up



 Calls rotate @ Vr

Copilot Reads Landing Checklist and reviews it complete on final

Copilot reads emergency checklists and response

Copilot checks concurrence items and concurres

*Copilot back-up Pilot and does what the pilot asks (within reason)

PIC can transfer Comms to Copilot in an Emergency

C4204

Flight Control System: (Natops 1-2-28)

Flight Control Surfaces: (Ailerons, rudder, elevators) are mechanically operated from a conventional set of dual controls.

Trim: is accomplished through manually actuated cable-drum system for each set of control surfaces. (An electric trim system is incorporated in the elevator trim system and is actuated from either of the control wheels)

Rudder Boost: is provided to aid the pilot in maintaining directional control in the event of an engine failure or excessive power variations between engines.

Control Wheels: Pilot and co-pilots are identical except that the switches are on opposite sides. (The touch control steering, interphone-mic, electric trim, trim disconnect, autopilot/yaw damp disconnect switches are on the outboard side of the wheels.) Also, have a 8-day clock.

Rudder Pedals: interconnected rudder pedals control the rudder action through direct mechanical linkage. Brakes are actuated by pressure at the top of either rudder pedal.

(Can’t help each other use brakes)

Manual elevator Trim: manually control trim, gives position indication in numbers

Electric Elevator Trim: Must push both trim toggles to activate elec trim. Pilot’s elec trim overrides the co-pilots. Note: elec trim may not be adequate to relieve the high long control forces associated with landing transitions.

Rudder Boost System: Two pneumatic rudder boosting servos are incorporated into the ruder cable system to aid in compensating for asymmetrical thrust. The system is comprised of 2 pneumatic servos, 2 solenoid valves, a differential pressure valve, and a differential pressure switch. The differential pressure valve monitors the bleed air pressure of both engines.  If the bleed air pressure varies between engines, a shuttle in the diff valve moves toward the low-pressure side.  When the pressure diff exceeds app 60 psi, a switch on the low-pressure side closes, activating the system, and allows pressure to actuate the rudder servo. Each rudder servo is attached by cable to the primary rudder control cable. If one of the bleed air switches is places in INST & ENVIR OFF rudder boost is prevented by and elec ground.

Aileron Trim: lat trim is manually controlled, indicated with numbers.

Flight Control Lock: Locks the rudder, elevator, aileron control surfaces, and engine controls. It locks the aileron/elevator full forward and app 15 deg left. The rudder is locked neutral.

Caution: remove control locks before towing the aircraft or starting engines.

Malfunctions:  (Natops V-15-13)

Elevator Trim Controls Frozen in-flight: Moisture entering or condensing on the elevator trim control can freeze the trim in flight.  Above freezing temp during descent will normally clear the problem. If the elevator control is still frozen you must overcome the forces physically. Keep power low on descent. Consider using a no flap approach and landing to ease control back pressure if trim has not freed prior to landing.

Electric Elevator Trim Failure: Read EP procedures. Basically turn elec trim off and trim manually.

Rudder Boost Failure: For any unscheduled rudder boost activation follow natops procedures. Basically turn rudder boost off.

Forced Landing:  (Natops V-16-10)

 If sufficient alt remains when you reach your landing area, a circular pattern will provide best observation of the surface conditions and wind speed and direction. Fly a normal pattern and extend the gear when the landing is assured. Plan to overshoot rather than undershoot and use flaps as required. 

*Complete the Ditch/forced landing Checklist.

*Look at Dual-Engine Landing Pattern picture (V-16-11)
