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Section 4

Normal Operating Procedures
Ground Pre-Flight Check

Ignition switch
Off (remove key)

Parking brake
Set

Canopy and windshield
Clean

Wing walk, L.H.
Check condition

Flap, L.H.
Check condition

Aileron, L.H.
Check condition

Wing tip nav and strobe light, L.H.
Check condition

Pitot tube
Remove cover

Front fuel tank
Check fuel level

Front fuel tank
Cap secure

Front fuel tank sump
Drain water

Landing gear, L.H.
Check tire pressure

Landing gear, L.H.
Check oleo strut pressure

Landing gear, L.H.
Check gear doors

Engine, left side.
Check condition, leaks, etc.

Brake reservoir
Check fluid level

Engine cowling, left side
Door closed

Nose gear
Check tire pressure

Nose gear
Check oleo strut pressure

Nose gear
Check doors

Oil cooler
Check condition

Propeller and spinner
Check condition

Alternator belt
Check condition and belt tension

Alternator wiring
Check condition

Engine, right side
Check condition, leaks, etc.

Oil level
Check

Induction filter and system
Check condition

Gascolator (if installed)
Drain water 

Engine cowling, right side
Door closed

Landing gear, R.H.
Check tire pressure

Landing gear, R.H.
Check oleo strut pressure

Landing gear, R.H.
Check gear doors

Wing tip nav and strobe light, R.H.
Check condition

Aileron, R.H.
Check condition

Flap, R.H.
Check condition

Wing walk, R.H.
Check condition

Static port, R.H.
Check condition

Elevator
Check condition

Elevator trim tab
Check condition

Rudder
Check condition

Tail position and strobe light
Check condition

Static port, L.H.
Check condition

Battery door
Closed

Aft fuel tank
Check fuel level

Aft fuel tank
Cap secure

Aft fuel tank sump
Drain water

If the engine has been inactive for several hours, especially in cold weather, rotate the propeller by hand for two or three complete turns.  During cold weather operation, make a thorough check of airplane for freedom from frost, snow and ice on exterior surfaces.  

Cockpit Pre-Flight Check, Before Starting Engine

Fuel/oil quantity
Checked

Load
Secured

Controls
Checked

Seats
Adjusted

Seat belts
Fastened

Parking brake
On

Canopy
Closed and locked

Landing gear switch
Down

Fuel selector
Front

Master switch
On (the green indicator light should come on)

Alternator switch
On

Landing gear down light (green)
Check

Avionics
Off

Voltmeter
Check battery voltage

Fuel quantity gauges
Check

Flight controls
Check for full movement

Engine Starting Procedure (Injected Engines), Normal Start (Cold Engine)

Alternate air
Off

Throttle
Advance 2" (?)

Propeller RPM
Full increase

Mixture
Rich

Auxiliary fuel pump
On until fuel pressure stabilizes (4-5 sec), then Off

Mixture
Lean

Throttle
Advanced 1/4" (?)

Ignition switch
Start (release when engine starts)

Mixture (after engine fires)
Rich 


(Advance mixture at moderate rate—about 1 second.  Too rapid enrichment can choke engine.)

Throttle (after engine starts)
Retard to 800 RPM

Minimum oil pressure must be indicated within 30 seconds

Engine Starting Procedure (Injected Engines)

Warm Start (Warm Engine, But Not Hot)


Note:  This starting procedure is controversial.  Use hot start procedure if this does not work consistently.  
Alternate air
Off

Throttle
Advance 2" (?)

Propeller RPM
Full increase

Mixture
Rich

Auxiliary fuel pump
On (2 seconds MAX), then Off

Mixture
Lean

Throttle
Advance 1/4" (?)

Ignition switch
Start (release when engine starts)


Engine will crank over 6 to 8 times before starting.

Mixture (after engine fires)
Rich


(Advance mixture at moderate rate—about 1 second.  Too rapid enrichment can choke engine.)

Throttle (after engine starts)
Retard to 800 RPM

Minimum oil pressure must be indicated within 30 seconds

Engine Starting Procedure (Injected Engines)

Hot Start (Hot Engine)

Alternate air
Off

Throttle
Half open (Parke says 1/4"-1/2")

Propeller RPM
Full increase

Mixture
Lean

Ignition switch
Start (release when engine starts)


Engine will crank over 6 to 8 times before starting.

Mixture (as soon as engine fires)
Rich


Advance mixture at moderate rate—about 1 second.  Too rapid enrichment can choke engine.

Throttle (after engine starts)
Retard quickly to 800 RPM

Minimum oil pressure must be indicated within 30 seconds

Engine Starting Procedure (Carbureted Engines)

Carburetor heat
Off

Propeller RPM
Full increase

Mixture
Rich

Auxiliary fuel pump
On

Throttle
Actuate fully 2-3 times, then open 1/2"

Auxiliary fuel pump
Off

Ignition switch
Start (release when engine starts)

Minimum oil pressure must be indicated within 30 seconds

Engine Starting Procedure, Carbureted or Injected Engines

(Flooded engine)

Carburetor heat (carbureted engines)
Off

—or—

Alternate air (injected engines)
Off

Propeller RPM
Full increase

Mixture
Lean

Throttle
Full open

Ignition switch
Start* (release when engine starts)

Mixture (as soon as engine fires)
Rich


(Advance mixture at moderate rate—about 1 second.  Too rapid enrichment can choke engine.)

Throttle (as soon as engine starts)
Retard quickly to 800 RPM

Minimum oil pressure must be indicated within 30 seconds

* 30 seconds maximum.  If engine does not start within 30 seconds, allow the starter to cool for several minutes for attempting to start again.  

Warm-Up and Taxi

Throttle
1000-1200 RPM

Ammeter
Indicating on + side

Oil pressure
Green sector

Fuel pressure*
Green sector

Parking brake
Release

Brakes 
Check

During low power warm-up and taxi, the mixture may be leaned approximately halfway.  The mixture must be full rich for takeoff.  

* During warm-up and taxi, the auxiliary fuel pump is off to check the operation of the engine-driven mechanical fuel pump.  

Run-Up Check

Mixture
Rich

Propeller RPM
Full increase

Throttle
1200 RPM, then:


Suction gauge
Green sector


Cylinder temperature gauge
Green sector*


Oil temperature gauge
Green sector


Oil pressure gauge
Green sector


Ammeter
Indicating on + side


Fuel gauges
Check


Fuel pressure gauge
Green sector


Voltmeter
14 volts

Throttle (after 5 minutes from starting)
1700 RPM, then:


Magneto check
Max drop 75-100 RPM


Propeller RPM
Check drop


Carburetor heat, check drop
Approx. 80 RPM

* If cooler than green sector, takeoff may be made if engine does not stumble when full throttle is applied.

Before Takeoff

Canopy
Closed & locked

Seat belts
Fastened

Flaps
15° (align with down aileron for 16°)

Flight controls
Final check

Elevator trim
Neutral (Or at setting normally used for level flight. ) 

Fuel selector
Front tank

Auxiliary fuel pump
On

Propeller RPM
Full increase

Mixture
Rich

Carburetor heat
Off

Annunciator warning light panel
Green light only

Normal Takeoff

Parking brake
Release

Throttle
Full open

Best rotation speed
63 kts

Climb

Landing gear switch
UP


(During retraction, red "gear in transit" light is on.  Red light goes off when gear is fully retracted.)

Airspeed
80 kts (80-85 kts?), then:

Flaps
Up

Auxiliary fuel pump
Off

Engine instruments
Check

Annunciator warning light panel
All lights off

Use the front fuel tank during takeoff and initial climb, then select the aft fuel tank.  When the aft fuel tank is exhausted or during approach, select the front fuel tank.  

 Warning
Failure to use aft fuel tank after intial climb can cause CG of aircraft to shift beyond aft limits, creating a dangerous situation.  When the aft CG limits are exceeded, the aircraft will become unstable and uncontrollable. 
Cruise

Trim
Set

Carburetor heat
On or Off as necessary

RPM/Manifold pressure
See engine operating manual

Mixture
Above 5000 ft MSL

Annunciator warning light panel
All lights off

Descent

Mixture
Rich, below 5000 ft MSL

Carburetor heat
Off (unless necessary)

Tachometer and airspeed
Frequent check

Annunciator warning light panel
All lights off

Landing Approach

Seat belts
Fastened

Carburetor heat
On

Mixture
Rich

Propeller RPM
Full increase

Landing gear
Down (below 108.5 kts)

Flaps
Down 20° (below 97.5 kts)

Fuel selector valve
Front tank

Auxiliary fuel pump
On

Annunciator warning light panel
Green "Gear Down" light only

Airspeed
85 kts

Go-Around

Throttle
Advance smoothly to full open

Carburetor heat
Off

Climb
80 kts

Landing gear
Up

Flaps
Up

Normal Landing

Airspeed
85 kts

Flaps (below 87 kts)
Full down

Landing gear
Check down!!!

Annunciator warning light panel
Green "Gear Down" light only

Airspeed ("over the fence")
70 kts

Touchdown
On main wheels

After Landing

Carburetor heat
Off

Auxiliary fuel pump
Off

Flaps (not the landing gear!)
Up

Parking

Parking brake
Set

Avionics
Off

Tachometer
1000 RPM

Mixture
Lean

Ignition switch (when engine stops)
Off

All switches
Off
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