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EVENT: C4203
DISCUSS ITEMS:  Engine fire in flight, anti-icing system, and flight control system/malfunctions.
Engine fire in flight – Illumination of the FIRE warning light is usually the first indication of engine compartment fire. Confirm if possible the fire exists by checking engine instruments and nacelles. Sunlight can cause illumination of a warning light. Even if no secondary indications are observed, consideration should be given to shutdown of the affected engine. If fire is confirmed or no secondary indications are noted, perform the EMERGENCY SHUTDOWN CHECKLIST.


EMERGENCY SHUTDOWN CHECKLIST

†*1.  Power lever – IDLE †*
WARNING

If the autofeather system is being used, do not retard the failed engine power lever until the feathering sequence is completed. To do so will deactivate the autofeather circuit and prevent automatic feathering.

†*2.  Prop lever – FEATHER

†*3.  Condition lever – FUEL CUTOFF

In case of confirmed/suspected fire or fuel leak, continue checklist. If not, proceed to DEAD ENGINE CHECKLIST

†*4.  Firewall valve – CLOSED

†*5.  Fire extinguisher – As Required.

†*6.  Bleed air – CLOSED

WARNING

If the bleed air valve is left open, smoke or fumes may enter through the pressurization system.

7. Dead Engine Checklist – As required (P).

Anti-icing system – 
2.20.2 Windshield Anti-Ice

Windshield heat for both the pilot and copilot windshields is controlled by a toggle switch on the pilot subpanel placarded WSHLD ANTI-ICE BOTH, OFF, and PILOT. A controller with a temperature sensing unit maintains 95°F temperature at the windshield surface. An electric heater lockout is incorporated in the electrical system and prevents overload of the electrical system. This assures that the elements of the electric heater will be locked from functioning when windshield heat, propeller deice, or engine lip boot heat is in use.

CAUTION

· Unreliable operation of the magnetic compass will occur during the use windshield anti-ice

· During use of windshield anti-ice, objects viewed through the windshield may appear blurred.

2.20.3 Powerplant Ice Protection Systems

Anti-ice protection for each engine is provided by two systems, the mechanically activated engine ice vanes and the electrical lip boot heat. The mechanical system consists of an adjustable engine ice vane controlled by the pilot, using push-pull type handles. This system prevents supercooled water droplets and snow from collecting on the engine screen. Protection is based on the principle of intertial separation and is accomplished within the intake air duct by introducing a sudden turn in the airflow before it reaches the engine air intake screen which covers the inlet in the compressor section. The electrical anti-ice system is comprised of an electrothermal boot attached to the air intake lip of each engine and controlled by the pilot with the toggle-type switches on the left subpanel.
2.20.4 Fuel System Anti-Icing

An oil-to-fuel heat exchanger located on each engine accessory case operates continuously and automatically to heat the fuel to prevent freezing of any water in the fuel. No controls are involved. One external fuel vent serves both the nacelle and wing tanks and is protected against icing by externally attached electric heat elements that are controlled and protected by the circuit breaker function of two switch circuit breakers on the left subpanel placarded FUEL VENTS, LEFT, RIGHT.
2.20.4.1 Fuel Control Heat

Each fuel control unit pneumatic line is protected against ice by electrically heated jackets, controlled and protected by two circuit breaker toggle switches on the left subpanel.

CAUTION

· To prevent overheat damage to electrically heated anti-ice jacket, FUEL CONTROL HEAT switches should not be turned ON unless cooling air will soon pass over the jackets.

2.20.5 Propeller Electrothermal Deicer System

Electrothermal deicing boots are cemented to each propeller blade to remove ice from the propellers. Each thermal boot consists of one outboard and one inboard heating element and receives electrical power through the deicer timer, slip ring, and brush block. Current consumption is monitored by a propeller ammeter on the left subpanel.

CAUTION

· Operating the propeller deice system with the propellers stationary will cause arcing on the deice slip ring.
2.20.5.1 Propeller Deice Switches

Operation of the prop deicing system is controlled by the propeller heat switch and placarded PROP on the pilot’s subpanel that controls an inboard and outboard heating element in each prop boot. The timer cycles power to the heating element. There are two types of timers: the older mechanical type and the newer electronic type. Regardless of starting point, both types of timers follow a sequencing pattern as follows:


RH PROP, outboard


RH PROP, inboard


LH PROP, outboard


LH PROP, inboard

Each of the above segments is heated 34±6 seconds, normally requiring in excess of 2 minutes to complete a segment cycle. For ground test purposes, a minimum of 2 minutes is required to test the applied amperage of all four segments. 

With the older mechanical timer, the sequencing would advance to the next segment from where it was heating when last utilized. Also, the mechanical timer-type would show a fluctuation in prop-deice amperage every 34±6 seconds when the timer moved from one segment to the next.
For the newer electronic type timers, the timer always cycles to the RH propeller outboard segment when shut off and commences its next cycle of operation from that point when reactivated. With this type of timer, no fluctuation in amperage can be noted between segments.

Regardless of the type of timer, each prop blade draws approximately 5 to 6 amps and thus with three blades should read between 14 and 18 amps.

2.20.6 Surface Deicer System

Ice accumulation is removed from each outboard wing leading edge, both horizontal stabilizers, and the vertical stabilizer by the flexing of five deicer boots that are pneumatically actuated. Engine bleed air from the engine compressor is used to supply air pressure to inflate the deicer boots and to supply vacuum through the distribution valve for boot hold-down during flight. A pressure regulator protects the system from overinflation. When the system is not in operation, a distributor valve applies vacuum to the boots for the hold-down. When a solenoid in the distributor valve is energized by the pneumatic deicer timer or when the surface DEICE CYCLE switch is positioned to either SINGLE or MANUAL, a servo valve changes the inlet to the boots from the vacuum to pressure that allows the boots to inflate. When the solenoid valves is deenergized, the airflow through the valve is cut off. The air then discharges out of the boots through an integral check valve until the pressure reaches approximately 1 inch Hg, at which time the boots are ported to vacuum and the remaining air is evacuated. The boots are again held down by vacuum. Either engine is capable of providing sufficient bleed air for all requirements of the surface deicer system. Check calces in the bleed air lines prevent backflow through the system during single-engine operation. Bleed air passes through an 18-psi regulator and then enters the deicer and vacuum systems. Vacuum pressure is creted byt the distribution valve and is proportional to pneumatic pressure by the deicer pressure regulator valve. Regulated pressure is indicated on a gauge placarded PNEUMATIC PRESS and located on the right side panel.
WARNING

· Stall speeds will significantly increase with the wing deice boots inflated.

NOTE

· Never cycle the system rapidly since this may cause the ice to accumulate outside the contour of the inflated boots and prevent ice removal.

2.20.6 Surface Deice Switch

When the switch is moved to manual, the deicer boots actually inflate for 7 to 8 seconds, then deflate and return to the deflated position. When switched to MANUAL, all boots of the system inflate and stay inflated while the switch is held down. In either position, the boots cannot be overinflated.

2.20.7 Pitot and AOA Heat Systems

The pitot tubes and the AOA vane have electrical heating elements to prevent icing. On the ground, electrical power is limited to 14 VDC (low heat). At lift-off, a squat switch on the left main gear bypasses the current limiter and the heating element receives 28 VDC (high heat).

CAUTION

· Except during takeoff roll, PITOT heat should not be used while the aircraft is on the ground. Overheating because of lack of cooling airflow will damage the heating elements.

15.17 Electrothermal Propeller Deice Failure

Abnormal readings on propeller deice ammeter (normal: 14 to 18 amps)

1. Zero Amps

a. Propeller deice switch – Check position

b. If OFF, reposition ON

c. If ON, system is inop. Switch – OFF

2. Greater than zero, but less than 14 amps

a. Continue operation

b. If prop imbalance occurs, increase rpm briefly to aid in ice removal

3. Eighteen to 23 amps

a. Continue operation

b. If prop imbalance occurs, increase rpm briefly to aid in ice removal

4. More than 23 amps

a. Do not operate the system

15.18 Surface Deice

If boots fail to inflate: Operate manually

If boots fail to deflate: Pull SUR DE-ICE circuit breaker and reset as necessary to operate boots.

WARNING

· Stall speeds will significantly increase with the wing deice boots inflated.

Flight control system/malfunctions – The aircraft primary flight control system consists of conventional rudder, elevator, and aileron control surfaces. These surfaces are manually operated from the cockpit through mechanical linkage using control wheels for the ailerons and elevators and adjustable rudder/brake pedals for the rudder. The flight controls can also be operated by means of electrical servo motors via the automatic flight control system. Trim control for the rudder, elevator, and ailerons is accomplished through a manually actuated cable-drum system for each set of control surfaces.
2.12.1 Control Wheels

Elevator and aileron control surfaces are operated by manually actuating either the pilot or copilot control wheel. A microphone, AP/YD/trim disconnect, elevator trim, map light, and pitch sync switch is incorporated in each control wheel. A pitch sync control wheel steering switch is on the pilot control wheel only; a go-around switch is incorporated on the copilot control wheel only.
2.12.3 Trim tabs

Trim tabs are provided for all flight control surfaces. These tabs are manually actuated and are mechanically controlled by a cable0drum and jackscrew actuator system. The elevator trim tabs incorporates anti-servo action (i.e. as the elevators are displaced from the neutral position, the trim tab moves in the same direction as the applied control surface, thus increasing the effective control surface are and the annual force required to apply it). This action increases control pressure. The rudder and aileron trim tab are adjustable left or right as required and maintains an “as adjusted” position throughout the full range of rudder deflection.
2.12.3.2 Electric Elevator Trim

The electric elevator trim system is controlled by dual element thumb switches and a trim disconnect switch on the control wheels. The copilot electric trim switch takes priority over the pilot’s should both be actuated simultaneously. Electrical overload protection is provided by a circuit breaker placarded ELEC TRIM on the copilot subpanel. When activated, the electric elevator trim cannot be overridden by the manual elevator trim wheel. The trim system disconnect is a bilevel, momentary push-type switch button located on the outboard grip of each control wheel. Depressing the switch to the first of two levels disconnect the autopilot and yaw damp system; the second level disconnects the electric trim system.
2.12.3.3 Aileron Trim Tab Control

Full travel of the tab control moves the trim tab 15° ±1-1/2° up and down.

2.12.5 Wing Flaps

The all-metal slot-type wing flaps are electrically operated and consist of two sections for each wing. These sections extend from the inboard end of each aileron to the junction of the wing and fuselage. During extension or retraction, the flaps are operated as a single unit, each section being actuated by a separate jackscrew actuator. The actuators are driven through flexible shafts by a single, reversible electric motor mounted on the forward side of the rear spar. The flap motor incorporates a dynamic braking system through the use of two sets of motor windings that prevent overtravel of the flaps.

2.12.5.2 Wing Flap Position Indicator

The approach and full down or extended flap position is 15° and 43° respectively.

13.6 Jammed controls on deck

In the event that jamming or binding of flight or engine controls is experienced on the ground, check yaw damper and autopilot OFF, maintain the controls in the jammed or binding condition, and call for immediate inspection.

15.23 Autopilot Disengagement

The following conditions will cause the autopilot to disengage automatically: any interruption or failure of power, vertical gyro failure, activation of vertical gyro fast erect, a flight control system power or circuit failure, activation of electric elevator trim, or an autopilot trim failure. The autopilot may be intentionally disengaged by any of the following methods.

1. Actuation of AP/YD disconnect switch (either control wheel).

2. Movement of autopilot engage lever to DIS position.

3. Actuation of go-around button (left power lever) (yaw damper remains on).

4. Pulling flight director/autopilot circuit breaker.

5. Turning off BATT/GENS (gang bar) or avionic master switch.

If an engine fails, disengage autopilot, retrim aircraft, and reengage autopilot if desired. If autopilot is used in conjunction with an instrument approach, maintain 120 KIAS for single-engine approach speed until landing is assured.
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