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3 EMERGENCY PROCEDURES
3.3 GENERAL

This section provides the recommended procedures that should be followed during an emergency or a critical situation. It is divided into two parts. The first contains emergency procedure checklists. The second part amplifies the items listed in the checklists and includes information that is not readily adaptable to a checklist format or which the pilot could not be expected to refer to in an emergency situation. This information should be reviewed regularly.

Pilots must familiarize themselves with the procedures in this section and must be prepared to take appropriate action should an emergency arise. 

It is stressed that the procedures outlined in this section are recommendations only. They are not a substitute for sound judgment and common sense and may have to be adjusted, depending on the circumstances prevailing at the time of the emergency. It is important that the pilot be thoroughly familiar with the aircraft. The pilot must review and practice as many of these procedures as are safe to perform as part of his training.

Above all, in any emergency situation, MAINTAIN CONTROL OF THE AIRCRAFT.
3.4 EMERGENCY OPERATION AIRSPEEDS
STALL SPEEDS
Flaps up (VS1)
 ________ mph (IAS)

Flaps down (50°) (VS0)
________ mph (IAS)

OPERATING MANEUVERING SPEED (VA)

At ​​​​_______ lb (On Wheels or Skis).
________ mph (IAS)
At _______ lb (On Floats)
________ mph (IAS)
BEST GLIDE (VG)

Flaps up (______ lb)
________ mph (IAS)

Flaps down (50°, ______ lb)
_________mph (IAS)

3.5 EMERGENCY CHECKLIST

3.5.1 ENGINE FIRE DURING START

Starter
Crank engine

Continue to get a start that would suck the flames and accumulated fire into the engine.

If engine starts:
Power
________ RPM for a few minutes

Engine
Shut down by pulling mixture to idle cut-off

Have a qualified technician thoroughly inspect the engine and the airframe. 

If engine fails to start:
Mixture
Idle cut-off

Throttle
Open

Fuel selector
Off

Have a qualified technician thoroughly inspect the engine and the airframe. 

If fire persists:
Fire Extinguisher
If safe to do so, remove


extinguisher and attempt


to extinguish fire 

IF FIRE PERSISTS, ABANDON AIRCRAFT AND SUMMON HELP.
3.5.2 ENGINE FAILURE DURING TAKEOFF 

PRIOR TO LIFT-OFF

Maintain directional control

Throttle
Idle

Brakes
Apply as necessary

Wing flaps
Retract

Mixture
Idle cut-off

Electronic ignition switches
Off

Master switch
Off

AFTER LIFT-OFF

If sufficient runway remains for a normal landing, land straight ahead.

If insufficient runway remains:

Maintain a safe airspeed.

Use shallow turns to avoid obstructions.

Use of flaps depends on circumstances. Normally, flaps should be extended for touchdown. 

If you have gained sufficient altitude to attempt a restart, proceed as follows:

Maintain safe airspeed

Fuel selector
Both

Mixture
Check rich

Electronic ignition
Ensure both on
Ignition Backup Battery (if equipped)
Emergency
Starter
Engage

If restart is unsuccessful, when landing area is assured:
Electronic ignition
Off

Master switch
Off

Fuel selector
Off

ELT
Activated

Seat belts
Tight and secure

Door
Open

Touchdown
At the lowest possible airspeed
3.5.3 LOSS OF ENGINE POWER IN FLIGHT

If at low altitude:

Airspeed (best glide)
MAINTAIN _______ mph (IAS)

If altitude permits:
Airspeed
(best glide)
MAINTAIN _______ mph (IAS)

Fuel selector
Both

Mixture

Full rich

Carburetor heat
On (Hot)

Electronic ignition
Ensure both on
Ignition Backup Battery (if equipped) 
Emergency
Engine instruments
Check for indication of cause

of engine power loss

Starter
Engage

If power is not restored and is insufficient to sustain level flight, prepare for an emergency landing without engine power (Section 3.3.4).

3.5.4 EMERGENCY LANDING WITHOUT ENGINE POWER

Locate suitable field.

Airspeed
________ mph (IAS, flaps up)

Seat belts
Tight and secure

When landing area is assured:

Flaps
As required

Door
Open

Touchdown
At the lowest possible airspeed

ELT
Activate

If time permits, check GPS or charts for airports in the immediate vicinity. If possible, notify your difficulty and intentions by radio on frequency 121.50 and/or squawk 7700.

If practical, establish spiral pattern above the selected landing field. Fly a normal downwind approach, 1000’ AGL abeam the desired landing point, noting any obstacles. Plan your initial approach for the middle of the field.

When aircraft comes to a stop:

Electronic ignition
Off

Master switch
Off

Fuel selector
Off

3.5.5 PRECAUTIONARY LANDING WITH ENGINE POWER

Fuel selector
Both

Seat belts
Fastened

Mixture
Set

Flaps
Set

Maximum speed first notch flaps (15°)
_____ mph IAS

Maximum speed full flaps (>15°)
_____ mph IAS

Trim
As required

Speed
As required

(1.3 times full flaps stall speed at gross weight is _________ mph IAS)

If time permits, check GPS or charts for airports in the immediate vicinity. 

If possible and if you are in contact with Air Traffic Control or another aircraft notify your difficulty and intentions by radio on frequency 121.50 and/or squawk 7700, as appropriate.

Fly normal downwind approach 1000’ AGL abeam the desired landing field, noting obstacles.

3.5.6 FIRE IN FLIGHT

Source of fire
Locate

ELECTRICAL FIRE

Master switch
Off

Windows
Open

Cabin door
Open

If source of fire is located and it is safe and practical:

Fire extinguisher
Activate

Land as soon as possible
If fire has been extinguished and electrical power is essential for the continuation of the flight to the nearest suitable airport or landing area:

All electrical switches
Off

Avionics master switch and avionics 
Off

Circuit breakers
Check for faulty circuit

If any breakers are out, note the circuits and do not reset or use the equipment powered by these circuits

Master switch
On 

Avionics master switch
On

Avionics and electrical switches
On, one at a time, 


with a delay after each, to ensure 


that problem does not recur
	CAUTION
If the above procedures do no fully contain a smoke/fire, the Alternator circuit breaker may be pulled.  If this breaker is pulled and there has been an internal alternator failure, it is unlikely you will be able to recover any alternator use until alternator is replaced.


ENGINE FIRE

Fuel selector
Off

Throttle
Idle

Mixture
Idle cut-off

Cabin heater
Off

Airspeed
Maintain the highest possible,

within limitations

Proceed with emergency descent (Section 3.3.9) and emergency landing without engine power (Section 3.3.4).

3.5.7 LOSS OF OIL PRESSURE

Land as soon as practical and investigate cause.

Prepare for emergency landing without power (Section 3.3.4).

3.5.8 HIGH OIL TEMPERATURE

Airspeed
Increase

Power
Reduce as much as practical

Mixture
Enrich

Land as soon as practical and investigate cause.

Prepare for emergency landing without power (Section 3.3.4).

3.5.9 EMERGENCY DESCENT

	WARNING

DO NOT EXCEED _________ mph (IAS) IN SMOOTH AIR WITH FLAPS UP.

DO NOT EXCEED __________ mph (IAS) IN ROUGH AIR WITH FLAPS UP.

DO NOT EXCEED __________ MPH (mph) WITH FLAPS DOWN.


Throttle
Idle

Airspeed
Do not exceed limitations

3.5.10 ALTERNATOR FAILURE
Alternator output failure may be indicated by the low voltage annunciator illuminating. The alternator circuit breaker may trip. Output failure may be the result of a mechanical failure of the alternator or breaking of the alternator belt.  
Battery master switch 
Off

Circuit breakers 
Check, in

If the alternator drive-belt failure is NOT obvious and NO circuit breakers are out:

Battery master switch  
On

If the drive belt failure is obvious, the circuit breaker is out, or electrical power is NOT restored, determine what electrical equipment is essential to continue the flight and:

Battery master switch  
On

Electrical Load 
Reduce

	CAUTION
If the alternator has an internal failure, it may need to be manually disconnected by pulling the circuit breaker.  It is unlikely you will be able to recover any alternator use until alternator is replaced.


3.5.11 UNDERVOLTAGE

If the bus voltage drops to an unsatisfactorily low level, the under voltage annunciator will illuminate.  If this light is illuminated, you are supplementing electrical systems with battery power.  If the light is on for extended periods, correction action should be taken.  For a short period (low RPM, high electrical demand) this may not require immediate corrective action.  
Prolonged low engine RPM could be the cause of a low voltage situation.  Increase engine RPM if possible, and/or reduce electrical load by switching off non-essential systems.  
3.5.12 INADVERTENT SPIN

Aileron Control 
Neutral

Throttle 
Closed

Rudder 
Full opposite

(Opposite to direction of spin)

Elevator 
Control Forward

(To break stall)

Elevator and Throttle 
As required

(To resume level flight smoothly)

If flaps were down, retract once a safe flying speed has been attained. Ensure that the flap speed is not exceeded (____________ mph IAS).

	CAUTION

This recovery procedure is applicable only when the aircraft is in a spin. Application of controls as described above during a stall or after the aircraft has stopped gyrating may cause the aircraft to enter into a spin.


3.5.13 INADVERTENT ICING ENCOUNTER

	WARNING

THIS AIRCRAFT IS NOT APPROVED FOR FLIGHT INTO KNOWN ICING.

FLIGHT INTO KNOWN ICING CONDITIONS IS PROHIBITED.


	CAUTION

Ice accumulation on the wings and other airframe components will greatly increase the stall speed of the airplane and result in unpredictable flight characteristics.

Ice accumulation over engine induction air inlet can cause engine roughness and/or loss of power.

Ice formations on the propeller may cause severe propeller/engine vibrations.

Ice accumulation over the pitot tube may cause erroneous airspeed indications.

Ice build-up on the windshield will distort vision and probably obscure forward visibility.


At first indication of encountering icing conditions

Carburetor heat
On (Hot)

If ice continues to cause reduced power:

Throttle
Full

Climb at maximum rate to produce as much heat as possible to aid in clearing the ice.

Fly toward warmer air, clear of visible moisture and/or descend to lower altitude (if safe to do so).

If condition persists, proceed with emergency descent (Section 3.3.9) and prepare for an emergency landing without engine power (Section 3.3.4). 

3.6 AMPLIFIED EMERGENCY PROCEDURES
3.6.1 ENGINE FIRE DURING START

Engine fires during starting may be caused by excessive use of the engine fuel primer. The first attempt to extinguish the fire should be to draw the excess fuel into the engine. 

If the engine has not already started, the mixture must be moved to cut-off and the throttle opened fully before cranking the engine. 

If the engine starts, and fire goes out within a few seconds, run it at ____________ rpm for a few minutes.

If the fire continues for more than a few seconds, it should be extinguished by the best available external means.

	WARNING

IF A FIRE IS ON THE GROUND, UNDER THE AIRPLANE, DUE TO OVER-PRIMING, AND THE ENGINE HAS STARTED, TAXI AWAY FROM THE FIRE AS QUICKLY AS POSSIBLE. IF A FIRE IS ON THE GROUND BUT ENGINE HAS NOT STARTED, ABANDON THE AIRPLANE IMMEDIATELY.


In either case, have the aircraft inspected thoroughly by a qualified mechanic to ensure that it is airworthy prior to any further flights.

3.6.2 ENGINE FAILURE DURING TAKEOFF 

If an engine failure occurs prior to lifting off, the pilot must ensure he maintains control of the aircraft and comes to a stop on the remainder of the runway. The items in the checklist are listed to provide added safety after a failure of this type.

If engine power is lost after lift-off, the first response must be to lower the nose to maintain airspeed. In most cases, the landing should be straight ahead with only small changes in direction to avoid obstacles. There is seldom enough altitude and airspeed to execute a 180° gliding turn to the runway. In a turn the glide angle is considerably steeper and the stall speed is substantially higher (in a __________° bank the stall speed is _________ mph IAS, flaps up).

If the aircraft is high enough to attempt to re-start the engine, above all, maintain a safe airspeed. Ensure that the fuel selector is in the BOTH position, the mixture RICH.

If the engine failure was caused by fuel exhaustion due to the selector being on an empty tank, power will not be restored until the air in the fuel lines is flushed out, and this may take a few seconds.

3.6.3 TOTAL LOSS OF ENGINE POWER IN FLIGHT
If the engine loses power, whether this is a total or a partial loss of power or if the engine runs roughly, the most important thing to do is to continue flying the aircraft, maintaining a safe airspeed. Trim the aircraft as required. In case of a total loss of power, the best glide speed is ____________ mph (IAS) with flaps up.

The aircraft will glide _________ nautical miles for every 1000 feet of altitude loss. The rate of descent will be approximately ___________ feet per minute. Most GPS receivers have a “Direct To” (commonly D →   ) function that shows the closest airports. Use charts to assess the topography of airports in the immediate vicinity. 
If there is enough altitude, try to determine the cause of failure. In most cases the reason is fuel exhaustion due to the selector being on an empty tank. Switching to the BOTH position or to the opposite tank causes fuel to feed to the engine. However, power will not be restored until the air in the fuel lines is purged, and this may take a few seconds.

Another common cause of engine failure is carburetor ice.  Unfortunately, if this is the case, an excessively rich air/fuel mixture may have cooled the engine to the point where there may not be sufficient hot air in the engine compartment to melt the accumulation of carburetor ice, even when the carburetor heat control is in the full "hot" position. At this point the engine will not develop enough power to maintain airspeed and altitude. It is of the utmost importance that the guidelines concerning the use of the carburetor heat given in paragraph 7.5.7 (Air induction system) of this manual be followed closely.
A possible cause of engine failure for an electrically dependant engine is a failure of the power delivery system. In the remote event of engine driven alternator failure, and main battery power is exhausted, the pilot may switch the right ignition system to a backup battery (if installed) and continue to a safe place to land.  In test conditions the backup battery has been shown to last approximately 30 minutes.
3.6.4 EMERGENCY LANDING WITHOUT ENGINE POWER
When you have located a suitable field, establish a spiral pattern around this field.  Try to be at 1,000 feet above the field at the downwind position, to make a normal approach.  Plan your approach for landing at the midpoint of the runway; aim for the normal touchdown area only after gliding to the runway is assured.  

Excess altitude may be lost by widening your pattern, using flaps, slipping, or by using a combination of these techniques. 

If possible, transmit a MAYDAY message on 121.5 MHz stating location and intentions, and squawk 7700. Activate the ELT.

Once the landing site is secure and you are committed to land, apply flaps and reduce speed to __________ mph (IAS). Close the throttle, move the mixture control to idle cut-off, shut off the electronic ignition switches, turn the fuel selector to OFF and turn off the master switch.

	WARNING

BE EXTREMELY CAUTIOUS WHEN MANEUVERING FOR LANDING AT LOW ALTITUDES. MAINTAIN A SAFE MARGIN ABOVE STALL SPEED. 


	NOTE

With the master switch off, the instrument, landing, and navigation lights will not operate.


If the landing site is very rough, there is a possibility that the aircraft may come to rest inverted.  Should this occur, once the aircraft has come to a stop, open the cabin door (if you have not already done so). If the doors are jammed, or if there is no clear path to leave the aircraft on the right side, it is relatively easy to push out the windows on the left side. Next, protect your head with one arm and release the seat harness with the other. Exit the aircraft through the doors or the windows. 

Once the risk of fire has passed, ensure that the emergency locator transmitter (ELT) has been activated. If battery power is available, it may be possible to transmit to passing aircraft using the aircraft’s VHF radio.

3.6.5 PRECAUTIONARY LANDING WITH ENGINE POWER

A forced landing with engine power should be treated in the same way as described in the previous section. Bear in mind that if the engine is not running correctly, it may fail at any time. It is advisable to have a contingency plan in mind.

3.6.6 FIRE IN FLIGHT

The presence of fire is noted through smoke, smell, and heat in the cabin. Electrical fires are often accompanied by an acrid smell of burning insulation.

Engine fires are very rare. The procedures outlined in the checklist are very general and pilot judgment should be the determining factor in the action to be taken. The maximum rate of descent may be obtained by diving the aircraft to __________ mph (IAS) and adjusting the throttle so as not to exceed __________ rpm. Use extreme caution when flying at these limits, and do not perform abrupt maneuvers. (See section 3.3.9).

It may be advisable to side slip the aircraft in case of an engine fire. This will direct the flames away from the fuselage. If there is an option as to which way to side slip, it is preferable to have the right wing up, as the gascolator is on the lower, left side of the firewall.

If the fire persists, conduct an emergency descent, land immediately, and evacuate the aircraft.

3.6.7 LOSS OF OIL PRESSURE

More often than not, a loss of oil pressure will be gradual. If it is accompanied by an increase in oil temperature, it is a sign that there is a problem with the engine’s oil system and the aircraft should be landed as soon as practical, as the engine may stop suddenly. At reduced power maintain altitude and proceed to the nearest suitable landing site. Be prepared for a power-off, forced landing.

Low oil pressure can be the result of a faulty gauge or sending unit or a malfunction in the oil pressure regulating system. In any case, land as soon as practical and have the problem investigated.

3.6.8 HIGH OIL TEMPERATURE

Abnormally high oil temperature indications may be caused by a variety of reasons, among them: 

· Low oil level

· Obstruction in the air flow reaching the oil cooler

· Defective gauge

A rapid rise in oil temperature must be treated seriously. Monitor the oil pressure gauge. Reduce power, enrich the mixture and, if practical, maintain a high airspeed to ram cooling air through the oil cooler.

Land as soon as practical and investigate the cause, but be prepared for a power-off forced landing.
3.6.9 EMERGENCY DESCENT

An Emergency Descent should be initiated whenever a situation occurs at high altitude requiring a high rate of descent. This is done in order to minimize exposure of the crew and passengers to an uncontrolled fire or when smoke, toxic fumes, or other situation threatens control of the airplane through incapacitation or restricted visibility for the pilot (See paragraph, FIRE IN FLIGHT 3.4.6).

Retard throttle to IDLE. 

Trim airplane for maximum allowed indicated airspeed appropriate to the configuration selected and the atmospheric conditions. Advise the control center if flight path is in an airway.
	WARNING

IF DESCENT IS TO BE MADE USING FULL FLAPS, SLOW THE AIRPLANE TO __________ mph IAS PRIOR TO FLAP EXTENSION AND PRIOR TO STARTING THE DESCENT. EXCEEDING THE FLAP EXTENDED SPEED CAN CAUSE DAMAGE TO THE WING STRUCTURE AND POSSIBLE FAILURE OF THE FLAP ATTACHMENTS.

IF THE DESCENT IS TO BE MADE WITH THE FLAPS RETRACTED, DO NOT EXCEED __________ mph IAS (IN SMOOTH AIR) OR ___________ mph IAS (IN ROUGH AIR). DO NOT MAKE FULL ABRUPT CONTROL MOVEMENTS ABOVE ___________ mph IAS. EXCEEDING THE NEVER EXCEED SPEED OR THE DESIGN AND OPERATING SPEEDS CAN CAUSE SEVERE DAMAGE TO AND POSSIBLE FAILURE OF THE AIRPLANE STRUCTURE.


3.6.10 ALTERNATOR FAILURE

Alternator output failure can be caused by a mechanical failure of the alternator, a momentary over-voltage condition, or other reasons.

A zero or negative reading on the ammeter (if installed), or less than 12.0V on the voltmeter (if installed), can indicate alternator output failure. The alternator circuit breaker may trip. A mechanical failure of the alternator may be accompanied by unusual sounds coming from the engine compartment. The first step is to reduce the electrical load to a minimum.

	NOTE

Duration of the battery is dependent on the condition of the battery at the time of the failure and the electrical load being demanded.


Turn the master switch OFF for at least one second. Turn the master switch ON. Check that the ammeter shows a POSITIVE indication (if installed), or voltmeter shows greater than 12.0V (if installed).
If the alternator returns on line, continue flight, monitor the ammeter or voltmeter (if installed) and have the system checked after landing.

If the alternator does not return on line, reduce electrical load to the minimum required for safe flight by switching off all non-essential systems. Maintain only the equipment required to provide information for safe flight.

Land AS SOON AS IS PRACTICAL and conduct appropriate repairs.
3.6.11 UNDERVOLTAGE

If the bus voltage drops to an unsatisfactorily low level, the under voltage annunciator will illuminate.  If this light is illuminated, you are supplementing electrical systems with battery power.  If the light is on for extended periods, correction action should be taken.  For a short period (low RPM, high electrical demand) this may not require immediate corrective action.  
Prolonged low engine RPM could be the cause of a low voltage situation.  Increase engine RPM if possible, and/or reduce electrical load by switching off non-essential systems.  
3.6.12 INADVERTENT SPIN

If an inadvertent spin is entered, close the throttle, neutralize the ailerons and apply full rudder opposite to the direction of the spin.  Move the elevator control forward to break the stall after applying the rudder. When the rotation stops, neutralize the rudder, relax the forward pressure on the elevator control as required to smoothly regain level flight, and return to initial power setting. If the flaps were down, retract them once a safe speed has been attained. Ensure that the maximum flap speed is not exceeded.
CAUTION

This recovery procedure is applicable only when the aircraft is in a spin. Application of controls as described above during a stall or after the aircraft has stopped gyrating may cause the aircraft to enter into a spin.
3.6.13 INADVERTENT ICING ENCOUNTER

Icing conditions are very difficult to predict. Aviation weather services may predict light, moderate, or severe icing conditions at certain locations and altitudes and no icing will be encountered. At other times, icing conditions may not be forecast and any of the above levels of icing may occur.

When unexpected icing conditions are encountered, immediate action must be taken to divert from them. It may be possible to descend to a lower, warmer altitude, or it may be necessary to return to an area where no icing is present. 

	NOTE

Ice is especially prevalent if flying in clouds or visible moisture. This aircraft is approved for VFR flight only.


If ice build-up becomes evident on the windshield and/or the lift struts or if the engine operates rough, apply full carburetor heat.  

Carburetor ice may form in temperatures from 32° to 100°F when the relative humidity is greater than 50%. Be alert for this condition if flying when the difference between the temperature and dew point is less than 20° or when there is visible moisture in the air. If carb icing is suspected of causing a loss in power, apply full carburetor heat. If the engine operation remains rough, adjust the mixture control to obtain maximum smoothness. Leave the throttle setting the same and wait for the engine to run smoothly once again after the ice is cleared. If there is no improvement, gradually apply full throttle and initiate a maximum rate climb to produce as much heat as possible under the cowling.

If the engine continues to run rough, it may indicate that ice is accumulating on the propeller.

It is also good practice to apply carburetor heat prior to and during an extended descent as a preventive measure.

	CAUTION

Ice accumulation on the wings and other airframe components will greatly increase the stall speed of the airplane and result in unpredictable flight characteristics.

Ice accumulation over engine induction air inlet can cause engine roughness and/or loss of power.

Ice formations on the propeller may cause severe propeller/engine vibrations.

Ice accumulation over the pitot tube may cause erroneous airspeed indications.

Ice build-up on the windshield will distort vision and probably obscure forward visibility.


3.6.14 LOSS OF PRIMARY INSTRUMENTS 
In the event of instrument failure, it is recommended to return to the airfield and perform a normal landing, paying very close attention to keep the airspeed well above stall speed.  If the airspeed indicator is not functioning, the general feel and sound of the airplane should be used to ensure an adequate airspeed is maintained for safe flight and landing.
3.6.15 LOSS OF FLIGHT CONTROLS 
Aileron or Rudder Failure (cable driven) 
In the event of failure of the rudder or ailerons, control can still be approximately maintained with operation of the remaining control surface.  Plan a landing as soon as practicable on a runway or field that minimizes the crosswind component.  Make every effort to keep the aircraft in coordinate flight as much as possible.  A margin for safety should be added to the approach airspeed. 
Elevator Failure (cable driven)  
In the event of a failure of the elevator control system, the airplane could be controlled and landed using the stabilizer trim, power, and flaps.  The airplane should be landed as soon as possible with priority given to an airport with a long runway.  Establish horizontal flight.   Using the trim system, trim to make a shallow decent, adding flaps and re-trim as appropriate.  At touch down, reduce power and raise the flaps to prevent lifting back
off the runway.
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