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Introduction

Forward and Acknowledgements

There are old pilots and bold pilots, but no old bold pilots.  In a flying career spanning 23 years in the Navy I have seen both, and become the old variety.  Flying is a serious business.  Flight testing is a more serious business when one is flying something that has never flown before and whose characteristics of flight can only be guessed at.  

This flight test program is borrowed heavily from Mr. Junkin (N415RJ, a KR-2S).  It is modified from its original form to accommodate my requirements flying from an airport at 4,000 feet and to reflect my own needs and desires for testing my own aircraft.  Do not use this as a “cookie-cutter” recipie!  If you do not understand something that this test plan calls for, you are better off not flying it from the safety perspective.

The urge in all of us at this point is likely the same.  “I have been building for (insert years here) and am more than ready to get in the air.”  This kind of thinking will kill you.  Approach testing your aircraft as seriously as you would a combat mission.  Once the testing is done, the reward will be worth a few more weeks of waiting.  It took you a long time to build your aircraft.  Expect it to take a bit longer to get to know it as a pilot and not a builder.  Safe flying!

WARNING:  It is the responsibility of the builder, test pilot, and his support team to determine the safety and applicability of the information contained in this plan.  Under no circumstances should the test program extend beyond the capabilities of the test pilot or the aircraft being tested.  These capabilities must be assessed by a qualified and disinterested third party.  ALL ELEMENTS OF THIS PLAN ARE TO BE EXECUTED AT THE SOLE RISK OF THE TEST PILOT AND AIRCRAFT BUILDER.
Objective of Test Plan

The objective of this test plan is to prepare N191PZ for safe operation and determine the aircraft’s controllability and performance throughout the flight envelope for which it was designed.  Data will be collected and recorded for all phases of the test program, particularly on any hazardous operating characteristics or design features.  This data will be used to develop a comprehensive Flight Manual that specifies the aircraft’s performance parameters and defines its operating envelope.

Test Plan Format

The plan for each phase of ground and flight test will consist of the following elements:  Title (Description), Objective, Data Points to be Collected, Test Procedure, and Risk Analysis.  Test cards, provided in Appendix 4, contain the test procedures in checklist format to be used by the test pilot and support team in conducting the tests and recording data.  The only thing missing from these cards are the operating limitations for each test, as I plan to post a separate card on my instrument panel with this information for each test.  This information is critical to the safe operation of the aircraft and needs to be visible in the cockpit during testing.

General Test Documentation Methods

All tests in this plan will be documented by the pilot in command (PIC) via kneeboard and relay as required to the support team for manual recording on the ground during early flights.

Aircraft Configuration

The Goliath KR-2S N191PZ is a tricycle gear aircraft with a 105 horsepower Corvair.  It was built from Rand Robinson plans and is of “stock” dimensions with the following modifications:

AS5046 airfoil with an incidence of 1.5 degrees.

NACA 63009 tail airfoils

Corvair 164 CID engine in place of VW 2180

Fuel cells changed to (aluminum) and moved to outer wings from fuselage

The throttle and mixture control quadrant is located on the left side of the fuselage.  The instrument panel is configured for day VFR plus flight, and includes a VOR/ILS, handheld GPS, transponder, and VHF radio.  Fuel is directly read from each tank via indicators embedded in each wing fuel cell.  All flight controls are actuated by cables.  
Electronic trim for elevators and ailerons will be added at a later date.
Preparation

Airport selection

The airport that will be used for flight testing is the Fallon Municipal Airport, located at Fallon, Nevada.  Airfield specifics:

Field elevation:  3963
Runway dimensions:  5703’ x 75’ asphalt, 4207’ x 100’ dirt
Runway direction:  3/21 asphalt, 13/31 dirt
CTAF frequency:  122.8  
Emergency divert field BRA:  KNFL 150/5 NM
Obstructions:  None
Traffic volume:  Light
Fire fighting equipment:  FBO fire extinguishers
Terrain around airfield:  Rattlesnake hill, .4 NM ESE of field
Estimated aircraft performance
The following parameters were extracted from AC 90-89A, Amateur-Built Aircraft and Ultralight Flight Testing Handbook dated 5/24/95, page 3.  An additional 10% has been added to these numbers to compensate for Fallon’s elevation.  The aircraft wing loading assumed for the flight test phase is 11.0 pounds per square foot, and yields the following required take-off distances.  Actual distances peculiar to N191PZ will be determined during testing.  

	Distance to take off at minimum smooth lift off speed, fly for 5 seconds without climbing, land and stop straight ahead 
	 2,800 feet.

	Distance to reach smooth lift off speed 
	 800 feet

	Distance covered in 5 seconds of flight at minimum lift off speed 
	 500 feet

	Distance to stop from minimum smooth lift off speed (including air and ground distance) 
	 1500 feet

	Distance to take off at slow approach speed and climb at 1 foot vertical per 20 feet lateral to an altitude of 50 feet 
	 1800 feet


The ideal runway at 4,000 MSL is 6,000 feet long and 100 feet wide. 

Emergency Plans and Equipment

Ground Crew.  

The ground crew should consist of  a minimum of 2 experienced individuals with the following responsibilities:

Assist the test pilot in ensuring that the aircraft is in airworthy condition for safe operation

Provide assistance to the test pilot in an emergency or any other situation in which assistance is required.

The ground crew should have a 4-wheel drive vehicle equipped with a VHF radio, cellular telephone, hand held GPS, sectional chart and road map, fire extinguisher(s), cutting equipment, and a first aid kit.  All members of the ground crew must be capable and qualified to operate the emergency equipment.

Ground emergency plans

Provide a copy of this plan to the ground support crew, the FBO, and emergency response team at the field.  
Emergency procedures tailored to the specific operation of N191PZ and its aircraft systems.

Canopy latching/removal

The canopy on 191PZ cannot be activated except from the interior of the aircraft.  If the pilot is incapacitated and must be removed from the aircraft by emergency means, the method for this removal should be to cut through the Plexiglas of the canopy, then full canopy latching bolts on left side of canopy bow. 

Safety harness release procedures 

The safety harness is a standard Simpson 5-point racing model.  The single latch release will release all points of the harness simultaneously.

Location and operation of the fuel shut off valve(s)
There are two fuel shut off valves, one for each wing tank.  Both are located in front of the pilot’s seat on the forward side of the main spar directly under the pilot’s legs.  The valves are a positive open/closed type.  In the open position the valve handle is parallel to the wing spar.  To cutoff the fuel supply the handles should be turned perpendicular to the wing spar.  

Coil switch locations/OFF positions

Each coil has a switch in the panel controlling the exciter voltage to it.  These switches are on the far right side of the instrument panel.  The off position is the up position.  To move either switch it must be pulled out over its safety spine and positioned as desired.  Setting  the switches to the off position removes electricity from the associated coil, preventing ignition. 

Cowling removal procedures

To remove the cowling, the upper cowling must first be detached from the firewall by unscrewing the flush screws that attach it.  

The upper and lower cowlings are mated by two piano hinges, one on each side.  To separate the halves each piano hinge must be pulled forward and out from the outer side of the cooling air intake.  Additionally, there are centering bolts just outboard of the prop hub that must be removed (3/8” nuts).
Once the cowlings have been separated, the lower cowling may be removed by pulling the piano hinges that attach it to the firewall.

Battery location/access/disconnect procedures  

The battery is located directly behind the firewall on the right side of the fuselage under the front deck.  To access the battery it is necessary to remove the front deck.  This may be accomplished by  unscrewing the flush screws that attach it to the firewall and removing the piano hinges where the front deck meets the fuselage.  The piano hinge ends are located under the front deck and forward of the instrument panel.

Fire extinguisher location and use
A halon fire extinguisher is located on the right side of the cargo deck.  It is a standard point and shoot device.  WARNING:  It should not be used inside a closed canopy due to the risk of suffocation/poisoning to occupants.

Ground Emergencies

Engine Failure - Ground

1. Throttle - idle

2. Mixture – Cuttoff / fwd
3. Coils – Off

Determine cause of failure before resuming operation.

Runaway Throttle - Ground

1. Throttle - idle

2. Mixture – Cuttoff / fwd
3. Coils – Off

Determine cause of failure before resuming operation.

Engine Fire - Ground

1. Throttle - idle

2. Mixture – Cuttoff / fwd
3. Coils – Off
4. Fuel valves – Off

5. Extinguisher – Use as required
Smoke / Fire in Cockpit - Electrical
1. Electrical system – Off

2. Outside air vent – Open

3. Heater Air – Open as required

4. If fire continues to burn – Extinguisher Actuate

Smoke in Cockpit - Engine
1. heater Air - Closed

2. Outside air vent – Open

3. If smoke continues – Execute Engine Fire procedures

Brake Failure/Stuck Brake
1. Maintain control of aircraft using working brake and rudder

2. Throttle – idle

3. Once aircraft is stopped, secure engine and examine the failed brake to determine cause.  In no circumstance should the aircraft be taxied without both brakes operating correctly.
If on the runway, make call on appropriate frequency to notify tower/aircraft of problem and location on the field.
Wheel/Tire Failure
1. Maintain control of aircraft using working wheel brake and rudder.

2. Throttle – idle

3. Once aircraft is stopped, secure engine and determine the extent of the damage/failure.  In no circumstance should the aircraft be taxied.

If on the runway, make call on appropriate frequency to notify tower/aircraft of problem and location on the field.

In-Flight Emergency Plan

N191PZ will assume formation lead of flights involving a chase aircraft unless the lead is passed to the chase aircraft.  Situations that would make this necessary are any emergencies that obscure forward vision (oil on the canopy, smoke in the cockpit, canopy bird strike, etc.)  The first action of any airborne emergency will be to turn directly to the closest airfield or emergency landing field.  Emergency procedures will be executed by the test pilot, and the chase or ground crew will back up and confirm his actions.  The test pilot will be the final authority for all decisions, but all members of the support and chase team are encouraged to offer their assessment of the situation and recommended action.

Engine failure on take off
1. Throttle – Idle

2. Brakes – Apply

Engine failure in flight
1. Convert excess airspeed to altitude

2. Set glide speed – 80 KIAS, pick point for emergency landing, if applicable
3. Coils – Both on

4. Mixture – Full Rich

5. Throttle – Mid range

6. Fuel cutoff valves – Confirm both open

7. Starter switch – Engage
8. Execute emergency landing, if applicable
Disregard relight attempts if ground is too close and priority must be given to forced landing.

Flight control malfunction/out of rig

1. Reduce airspeed to below 100 KIAS

2. Avoid excessive control movements

3. Determine controlibility

4. Execute forced landing if unable to reach airfield due to deteriorating flight control characteristics

Engine fire - Airborne
1. Heat air vent – Close

2. Throttle – Idle

3. Mixture - Cutoff

4. Coils - Off
5. Land - ASAP

Engine Overheat
1. Mixture – Rich

2. Throttle - Minimum required

3. If climbing, reduce climb rate and increase airspeed

4. If overheat indications remain – land as soon as practicable

Structural Failure (signified by bangs, cracks, changes in flight characteristics)

1. Reduce airspeed below 100 KIAS

2. Land - ASAP
Excessive Engine/Prop Vibration
1. Throttle – Set to minimize vibration

2. Reduce airspeed below 100 KIAS

3. Land - ASAP
Airport.

Brief Ground Crew on the above procedures.  Advise the FBO personnel that an experimental aircraft test is being conducted.  These briefings should be conducted the day prior to the test flight so that all questions can be answered and additional resources, if required, can be obtained.

Hospital phone numbers


911


1-800-869-1002 (Direct)


423-3151 (Ambulance)

Canopy Breaker Tool

The test pilot must have the ability to break through the canopy if necessary.  The fire extinguisher located on the right side of the cockpit may be used for this purpose.  The extinguisher should be held in one hand, bottom up and the other hand positioned on the top of the extinguisher to direct the striking motion.  Several blows may be required to create a hole large enough for egress from the cockpit.

Fire/Pilot Protection

The test pilot will wear a nomex flight suit and gloves, high leather flight boots, and a leather flyer’s helmet.  The helmet will have a chin strap that can be securely fastened.  The five point lap belt/shoulder harness will also be securely fastened.

Test Pilot Qualification Criteria

Objective

To establish the minimum qualification and proficiency requirements for the test pilot.

Test Pilot requirements

· Physically fit

· No alcohol or drugs (prescription or non-prescription) within the 24 hours prior to the test

· Rated, current, and competent as assessed by a flight advisor and instructor.

· Current medical

· Flight time requirements
· At least 100 hours solo time

· At least 50 hours and 50 take-offs and landings in a conventional gear airplane, 10 in the last 30 days

· Familiar with airport and emergency fields

· Has flown in similar/same type

· Has had recent instruction or experience in same/ like-type

· Has studied and practiced all in-flight and ground emergencies with ground crew, and has spent a minimum of 2 hours “chair flying” emergency procedures.

· Has reviewed expected performance characteristics and studied all available material on the aircraft

· Has reviewed NTSB reports on past accidents in same type aircraft

· Has become completely familiar with the cockpit and can locate all cockpit switches while blindfolded.

Airworthiness Inspection

Objective

Assure aircraft is in condition to pass the FAA airworthiness inspection

See Appendix 1 for checklist

Weight and Balance
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	Datum is lower front of Cowling
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Empty weight (includes 4 qts oil in engine)
	
	
	
	

	Weigh point
	
	Weight
	Moment
	Moment weight (in/lbs)
	
	
	

	Nose gear
	
	237.00
	18.63
	4415.31
	
	
	

	Main gear
	
	461.00
	59.88
	27602.38
	
	
	

	Totals
	
	698.00
	N/A
	32017.69
	
	
	

	
	
	
	
	
	
	
	
	

	C/G empty
	
	45.87
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Goliath, Crew, full Fuel, and Cargo
	
	
	
	Pilot only (170lbs)

	Weigh point
	
	Weight
	Moment
	Moment weight (in/lbs)
	
	Weight
	Moment weight

	Goliath
	
	698.00
	
	32017.69
	
	698.00
	32017.69

	Crew
	
	352.00
	67.70
	23830.40
	
	170.00
	11509.00

	Fuel (full)
	
	150.00
	60.50
	9075.00
	
	150.00
	9075.00

	Cargo
	
	30.00
	97.00
	2910.00
	
	30.00
	2910.00

	Total
	
	1230.00
	
	67833.09
	
	1048.00
	55511.69

	
	
	
	
	
	
	
	
	

	CG
	
	55.15
	
	
	
	CG
	52.97
	

	
	
	
	
	
	
	
	
	

	Goliath, Crew, no Fuel, and Cargo
	
	
	
	Pilot only (170lbs) / no cargo

	Weigh point
	
	Weight
	Moment
	Moment weight (in/lbs)
	
	Weight
	Moment weight

	Goliath
	
	698.00
	
	32017.69
	
	698.00
	32017.69

	Crew
	
	352.00
	67.70
	23830.40
	
	170.00
	11509.00

	Fuel (full)
	
	0.00
	60.50
	0.00
	
	0.00
	0.00

	Cargo
	
	30.00
	97.00
	2910.00
	
	0.00
	0.00

	Total
	
	1080.00
	
	58758.09
	
	868.00
	43526.69

	
	
	
	
	
	
	
	
	

	CG
	
	54.41
	
	
	
	CG
	50.15
	


Paperwork Required

Objective

Ensure all paperwork is completed for FAA approval for flight testing.

Required Documents:
· Registration

· Weight & Balance

· Airworthiness Application

· Airman Rating Application for Mechanic’s Certificate (will probably be mailed to the FAA separately)

· Signed notarized affidavit stating that the aircraft was homebuilt from parts.  This must be on file with the FAA before they can process the Mechanic’s Certificate

· Cutaway drawing and/or pictures of the aircraft to go to the FAA

· Placards

· Operating Limits (projected) marked on instruments

· “EXPERIMENTAL”

· Passenger Advisory

· Aircraft ID Plate
· Builder’s Log (include pictures and tech counselor inspection forms)

· Aircraft Log (This is the only required log for the airplane; engine, avionics, and prop logs are optional)

Checklists:
Detailed checklists are a must for the first few flights.  Expect many distractions on these flights.  Detailed checklists will force good habit patterns that will keep you safely flying your aircraft for as long as you own it.  Here is a list of checklists to prepare:

· Preflight Inspection

· Before Engine Start

· Engine Start

· 15 Minute Checklist (for testing purposes)

· Before Taxi

· Taxi

· Before Take Off

· Take Off/Climb/Cruise

· Descent/Before Landing

· After Landing

· Before Engine Shut Down

· Engine Shut Down

· Securing Aircraft

· Emergency Procedures

Electromagnetic Interference (EMI) Testing

Objective

Ensure that all aircraft systems will operate normally with any combination of on board electrical equipment operating.

Data Points to be Collected:
See table in procedures and on test card.
Procedure

All electronic systems on board must be operable in combination with any and all other systems on board the aircraft.  These tests must be conducted with the engine running, and can be conducted in conjunction with the engine run-in tests.  Use the following matrix to test systems operation.  The matrix is filled from left to right, top to bottom, turning all systems off each time the right side of the matrix is reached.  Monitor all systems for normal operation, and note any discrepancies by position on the matrix with a description of the abnormally operating system/systems malfunction.

	EMI test matrix
	Engine
	Trim
	Comm transmit
	Transponder
	GPS
	Encoder

	Engine
	 
	 
	 
	 
	 
	 

	Trim
	 
	 
	 
	 
	 
	 

	Comm transmit
	 
	 
	 
	 
	 
	 

	Transponder
	 
	 
	 
	 
	 
	 

	GPS
	 
	 
	 
	 
	 
	 

	Encoder
	 
	 
	 
	 
	 
	 


Power Plant Tests

Objective

· Ensure engine has been properly run-in in accordance with William Wynne and William Clapp’s recommendations and is safe to operate in all RPM ranges.  

· Ensure an adequate fuel supply and flow rate at all angles of attack.

Data Points to be Collected:
Usable fuel quantity

Fuel flow rate

Engine compression baseline

Ignition system performance

EGT/CHT parameters

Mixture control

Idle speed

Evidence of leaks

Test Procedures

Pre-oil and cold compression test

Run-in procedures

Tools Required

Pre-run-in checks
Confirm all fuel and oil connections are tight.

Confirm all tools, rags, hardware, or other foreign objects have been removed from the engine and engine compartment.

Confirm 4.0 quarts of oil are in the engine.

Test and support equipment

Inventory a “pack-up” kit prior to beginning testing.  The kit will include the following:

At least 50 feet of tiedown rope

Two chocks for each wheel

Fire extinguisher

Assorted hand tools

Safety wire

Cotter pins

Ear and eye protection

Grease pencils

Logbooks

Clip board

Pen and paper

Watch to time tests

Rags

Engine manufacturer’s instructions

Test Plan and Test Cards

Safety Precautions

· Ensure aircraft is tied down, brakes on, and wheels chocked

· All test personnel must wear eye and ear protection

· Establish a “Hazard Zone” beside the engine, in line with and near the prop, and do not allow anyone in this zone while the engine is running.  

Mixture & Idle speed check
After completing the initial run-in tests, determine if the mixture and idle settings are correct by performing the following procedures.  Note the engine will perform differently after the cowling is placed on the front of the aircraft.  This is due to the operating characteristics of the Aerocarb carbeurator and the higher temperature of air entering the engine from inside the cowl.

· After the engine has run satisfactorily prior to the cowling being placed on the aircraft, install the cowling.

· Run the engine.  After the engine has warmed up, it may surge or try to die due to vapor lock.  Adjust the carbeurator 1/8 turn rich.  Reinstall the cowling and repeat the ground run of the engine until the engine runs smoothly after warm with the cowling installed.

· At this point the carbeurator is adjusted for proper operation.

· To adjust the idle, start engine and let it warm to operating speed.  With the mixture set to rich, place the throttle to idle.  Idle RPM should be 650-750 RPM.  Adjust the idle stop to reach this speed on the engine and turn locknut on the Aerocarb to prevent throttle movement below this setting.

Ignition check
When coil checks are performed, the engine should continue running smoothly.  The ignition system should be run on only one coil at a time.  The ignition system may run on both coils at the same time, but this should be considered outside the normal parameters.  The procedure for checking both coils is:

· Start engine on a single coil.  Default is the left coil in use.

· While the engine is running at 1,000 RPM, turn on the second coil.

· Turn the first coil off.  There should be no appreciable change in RPM.  A drop of less than 50 RPM is acceptable.
If the engine fails this check, Investigate fully and do not proceed further until this discrepancy is fixed.

Cold cylinder check
If the engine is running rough and ignition is believed to be the problem, perform a cold cylinder check.

Run the engine on the suspect coil for about 30 seconds at 1200 RPM.  Leave the coil switch on this coil and shut the engine down with the mixture control.  Have a member or members of your test crew immediately make marks with grease pencils about one inch from the cylinder heads on the exhaust stacks.  The marks should turn gray-white in color.  If the marks don’t burn on one or more cylinders, these cylinders are cold.  This can be caused by bad spark plugs, bad ignition wires, or a cracked distributor.  To determine if the spark plugs are the problem:

Trade the spark plugs from a known cold cylinder with a known good cylinder.  Run the test again, and if the previously good cylinder is now cold, and the other cylinder is good, the spark plugs are the problem.

Carburetor heat check
The Aerocarb carbeurator does not utilize carb heat due to its design.  Use of carb heat on this carbeurator will lean the mixture out beyond safe limits for the design of the intake system.

Fuel flow and usable fuel check
Perform this check to make sure the aircraft will receive an adequate fuel supply at extreme angles of attack.

Raise the aircraft’s nose to an angle 5 degrees higher than the highest anticipated climb angle.    For a tri-gear aircraft, make a ramp for the nose gear.  Ensure the aircraft is securely chocked and tied down.

With a minimum known quantity of fuel in the aircraft, disconnect the fuel line from the carburetor, start a stop watch, and allow the fuel to drain into a container.  For a pressurized system, it should be at least 125%.  When the fuel stops flowing, stop the watch and determine how much fuel drained out and how much fuel is left in the airplane (the “unusable fuel”).  Calculate the fuel flow rate.

The formula for estimating the required fuel flow rate (pounds per hour)is .55 X engine horsepower X 1.50.  Divide this by 60 to get pounds per minute, then divide this by 6 to get gallons per minute.  For a pressurized system use 1.25.
Ensure the contaminated fuel is disposed of properly.

Post run-in compression check 

Perform a differential compression check on all cylinders after the run-in is completed.  Any cylinder yielding less than 60/80 when hot needs to be investigated further.  Have an assistant hold the propeller at top dead center for the suspect cylinder, apply compressed air to the cylinder, and listen for escaping air.  If air escapes through the exhaust system, the exhaust valve seat is bad.  If air escapes through the air cleaner or carburator heat box, the intake valve seat is bad.  If air escapes through the oil dip stick tube, the piton rings are bad.

Last check (before taxi tests)
After all the run-in checks and post-run-in checks are completed, change the oil and oil filter again.  Check the old oil and filter for signs of metal, visually inspect the engine and perform a run-up check, then inspect for leaks.  THERE IS NO SUCH THINGS AS A MINOR PROBLEM AT THIS POINT.  Do not continue with taxi testing until all engine discrepancies are fixed.

Propeller Inspection

Objective

Develop and implement an ongoing inspection and maintenance process for the propeller. 

Procedure

Inspect propeller for nicks and scratches.  Blend/profile leading edge nicks to relieve stress concentrations, and refinish prop as necessary.

Inspect the prop hub bolts for security.  Ensure that the nuts have not backed off and still have their associated cotter pins.
Taxi Tests

Objectives

Confirm that the pilot has access to and can operate all cockpit equipment with seat belt and shoulder harness properly fitted.

Ensure the aircraft tracks straight and there is adequate directional control at 80% of the anticipated take off speed.

Determine that the aircraft’s engine cooling and brake systems are adequate for extended ground operation.

Predict the flight trim of the aircraft and it’s handling characteristics during take off and landing.

Determine the aircraft’s high speed handling and braking parameters

Allow the pilot to become proficient with the ground handling and braking characteristics of the aircraft.

Data to be Collected:
Nose lift speed (estimated at 80% of expected stall speed)

Take off speed

Engine performance/temps

Required control inputs (control stick movement as a percent of total range)

Proper instrument function

Braking performance

Ground handling characteristics

Evidence of leaks

Test Procedure

Preparation

Review brake failure emergency procedures.

Low Speed Taxi Tests

· Execute Preflight, Before Engine start, Engine Start, and Before Taxi checklists.
· Begin taxi testing in an open area away from hangars and obstructions.  The initial taxi tests should be done at a speed no faster than a man can walk.  Taxi straight ahead and assess brake effectiveness, landing gear alignment, drift, and ground handling qualities.

· Execute 90, 180, and 360 degree turns, with and without brakes, to establish the turn radius capabilities.  Continue these exercises until the aircraft can be competently controlled.

· Closely monitor engine instruments to maintain all operating parameters within limits.

· Ground crew will monitor the aircraft for signs of smoke, fire, fluid leaks, or other anomalies.  Use prebriefed signals to indicate problems.

· Confirm proper operation of flight instruments and avionics during taxi (compass, turn coordinator, VVI, radios, IFF, GPS).

· Execute Before Engine Shut Down and Engine Shut Down checklists.

· Carefully inspect the aircraft for oil and brake fluid leaks.  ALL LEAKS ARE TO BE CONSIDERED MAJOR PROBLEMS AND THE TEST PROGRAM DISCONTINUED UNTIL THEY ARE FIXED!

High Speed Taxi Tests

· Ensure the test pilot and the test aircraft are prepared to become airborne during high speed taxi testing.  It has happened before, and with a little preparation an accidental excursion into the surlies can be handled as a non-event.  

· Thoroughly review the test plan for the first flight before beginning the high speed taxi tests, and ensure the aircraft is in a flyable configuration.  

· Be sure to conduct the taxi tests with the appropriate amount of fuel (the same amount you will use for your first flight).   

· Confirm that the CG is accurately calculated and falls within the design limits.  Approach this phase of testing as if you were going to fly the airplane, and accomplish all the applicable preflight inspections and planning.

· Left rudder at high power will be required due to counterclockwise rotation of propeller.

· Increase taxi speed by no more than 5 knots/mph on each run.  Do not increase the speed until everyone on the test team is satisfied with the aircraft and test pilot performance at the speed of the previous run.

· At 80% of the predicted stall speed, the test pilot should be able to raise the nose.  If unable, research the CG and landing gear location, there is a problem.  

· With the nose raised, adjust the stab trim to zero stick pitch forces.  This will be the initial “Take Off Trim” position.  After stopping the run determine the trim setting from the full-up position.  To do this, count the number of seconds it takes trim to move from the takeoff position to the upper limit of the trim servo.  This will be the corresponding DOWN trim needed from full up to set the aircraft up for takeoff in the future.

· As 80% of the stall speed is approached, the test pilot will test the effectiveness of the ailerons by attempting to rock the wings SLIGHTLY!  Be aware that a misrigged aileron could cause the test pilot to drag a wing with a relatively small control input.

· Determine the approximate point on the runway where lift off will occur and mark it with a green flag at the edge of the runway.  Coordinate the use of runway markers with the FBO/airport authority.

· Determine how much runway will be required to stop in the event of a high speed abort.  This distance is determined by accelerating to 80% of stall speed, then at a preplanned execution point at least 1500 feet from the end of the runway, pulling the throttle to idle and applying maximum braking to bring the aircraft to a complete stop.  (The 1500 foot minimum is the estimated stopping distance required from smooth lift-off speed as extracted from AC 90-89A)  Measure the distance from the preplanned execution point to the point where the aircraft came to a complete stop.  Once this distance is determined (after multiple test runs), add 30% and measure this distance back from the departure end of the runway.  (Just so there is no confusion, the departure end is the end you will be stopping at or flying over, NOT the end you begin the take-off roll from.)  Mark it with a red flag -- this is your “go - no go” decision point for the flight tests.

· Performs “skips” or “land-backs” to explore the ground effect handling characteristics.  The purpose of this procedure is to familiarize the test pilot with the landing characteristics of the aircraft (ground effect handling, float, effects of power modulation, etc.)  Extreme caution must be exercised to apply only the amount of power required to lift the plane off in ground effect and then land again before the “go - no go” point on the runway is reached.  Applying and maintaining full power till lift off will cause you to make an unintentional first flight.  Retard the throttle to maintain no more than 5 knots above the anticipated stall speed of the aircraft during the skips.  This phase of testing must be approached with a great deal of discipline as the temptation to perform a premature first flight will be high.  This is your opportunity to learn how to land the airplane without having to worry about getting it slowed down to landing speeds.

· Measure the stick travel required to get the airplane airborne.  Again, stick travel should not exceed 25% of the total range of travel from center.

· Taxi testing is complete when everyone on the test team is satisfied with the performance of the aircraft and the test pilot.

· Inspect the aircraft thoroughly with special attention to the landing gear, brake system, engine and propeller.  ALL DISCREPANCIES MUST BE FIXED BEFORE MOVING TO THE FLIGHT PHASE OF TESTING.  Examine all fuel system filters and screens for metal, and change the oil and oil filter, again inspecting for metal.  After this procedure is complete, perform a leak check on the engine and fuel system by performing a run-up check and then inspecting the engine for leaks.

Flight Tests

Chase Plane Procedures

If you can’t find anyone with formation flying or chase experience, DO NOT USE A CHASE PLANE.  The increased risk is not worth the benefit the chase plane provides.  
A chase plane will be used for the first flight and any following flights at the discretion of the test pilot.  The chase plane will serve the following functions:

· Observe the aircraft for indications of problems not visible to the test pilot

· Clear for other traffic in the test area

· Assist in an emergency situation

· Maintain situational awareness on the closest emergency landing field at all times and be ready to direct the test pilot to this field.

· The chase position will be 100 to 200 feet at either the 4 o’clock or 8 o’clock position and slightly below the test aircraft.  This position affords the chase aircraft the best vantage point for observing the test aircraft and clearing ahead for traffic while maintaining a position so as not to distract the test pilot.  The low 6 o’clock position should be avoided as anything falling or breaking off the test aircraft is likely to hit an aircraft in this position.

· The chase aircraft will have a minimum crew of two.  The primary pilot will be responsible for flying the aircraft and maintaining a safe distance from the test aircraft, and the second pilot will be responsible for all other duties listed above.  The chase plane crew will be thoroughly briefed on the test profile to be flown and will fully understand their responsibilities and expected communications.

Chase Plane Briefing

Pilot qualification requirements

Crew composition

Crew responsibilities

Formation positions

Hand signals

Emergency procedures

Test profile
Emergency Procedures

Objective

Develop a complete set of in-flight emergency procedures while calm and on the ground at zero knots that are designed to make unmanageable 100+ knot airborne situations manageable

Specific EP’s to be addressed:

Brake Failure – Pg 8
Wheel/Tire Failure -  Pg 9
Engine Failure on Take Off – Pg 9

Engine failure in Flight – Pg 9

Excessive Engine / Prop Vibration

Smoke in cockpit – Electrical – Pg 8

Smoke in Cockpit – Engine – Pg 8
Engine Fire – Airborne – Pg 9
Flight Controls Malfunction / Out of Rig – Pg 9

Canopy open in flight

Loss of canopy in flight may cause damage to the empenagge that will result in loss of control of the aircraft.

1. Airspeed – reduce

2. With left hand attempt to pull canopy closed or hold it down

3. Land – ASAP

Unusual Attitude Recovery

1. Determine nose high / low attitude by reference to horizon, airspeed, and altimeter

Nose high

2. Throttle – max thrust

3. Stick – forward to less than one g

When nose is below the horizon and airspeed in greater than 80 KIAS

4. Wings - level with horizon

5. Pull to horizon

Nose low

2. Throttle – idle if airspeed rapidly increasing

3. Wings - level with horizon

4. Pull to horizon

Spin Recovery

1. Throttle – max thrust

2. Rudder full opposite until rotation stops

3. Stick forward of neutral
4. Return aircraft to level flight once spin has broken and airpeed in above 80 KIAS
Electrical System Failure

1. Switches – check, reset

2. If reset stitches fail again, do not reset a second time

3. If generator light is on – secure unnessesary electrical loads

4. Land as soon praticable


Lost communication

Lost communications in itself is not an emergency in VFR conditions.  Do not make it one.

1. Comms switch – check, reset

If communications are not required for continuation of flight

2. Land as soon as practicable

If communications are required for continuation of flight

3. Remain VMC.  Squawk 7600 and fly last cleared, expected or filed

Throttle stuck/unresponsive

1. Maintain control of aircraft

2. Attempt to regain control of throttle.  If unsuccessful, accept throttle setting available and fly aircraft with that setting.

3. If power is insufficient to maintain straight and level flight and an airfield is not available, see EMERGENCY LANDING checklist.

4. If power is sufficient to maintain straight and level flight to an airfield, proceed to suitable airfield and set up for an engine out landing.  Secure engine when assured of making the landing threshold.
Emergency landing

Select suitable landing area.  If a field or road, extreme vigilance should be exercised looking for wires or other obstructions.  Land into the wind if possible.

1. Emergency call – make

2. Squawk - 7700

3. Throttle – idle

4. Mixture – off

5. Coils off

6. Fuel cutoff valves – both off

7. Electrical – off after aircraft comes to a stop

Oil on windshield

Oil appearing on the windshield is an indication of impending problems with the engine.  If oil appears suddenly or in large quantity on the windshield a precautionary landing should be made and the source of the oil leak determined.

Oil System Malfunction

Loss of oil pressure indicated by less than 20 PSI during normal operation is an indicator of impending engine failure.

1. Land ASAP
Propeller throws a blade

1. Throttle - idle

2. Mixture – Cuttoff
3. Land - ASAP

Engine Overheat
1. Mixture – rich

2. Throttle - minimum required

3. If climbing, reduce climb rate and increase airspeed

4. If overheat indications remain – land as soon as practicable

Structural Failure (signified by bangs, cracks, changes in flight characteristics)

1. Reduce airspeed below 100 KIAS

2. Land - ASAP
Flight Procedures

General
Maintain a disciplined and professional approach to testing the aircraft at all times.  All discrepancies discovered during flight testing will be fixed before the next flight is conducted – NO EXCEPTIONS!

Clearing turns will be accomplished before the start of in-flight maneuvering.  On the first flight, the chase plane will be responsible for clearing the area for traffic.

First Flight

Objective

Determine engine reliability and flight control characteristics, particularly in the landing regime of flight.  Test Duration - One sortie, 1 hour long.

Data Points to be Collected:

· Engine performance

· Oil pressure within limits

· Oil temperature within limits

· Fuel pressure within limits

· EGT within limits

· CHT within limits

· Flight Control Effectiveness and Handling Qualities

· Yaw characteristics

· Roll characteristics

· Pitch characteristics

· Landing regime parameters

· Approximate stall speed

· Low speed stability and handling characteristics

Procedures

Thorough review of all emergency procedures with the support crew and chase aircraft crew

· Thorough preflight according to preflight checklist

· Preflight data collection equipment

· Perform all checklist items through Engine Start, and allow the engine to warm up to operating temperature.

· Perform a complete check of all aircraft systems

· Engine operation and engine instruments

· Flight controls - free and clear, proper movement

· Brakes

· Flight instruments

· Avionics

Advise Unicom that an experimental aircraft is on it’s first test flight, taxi to the active runway.

Once cleared for take off, release the brakes and slowly advance the throttle to full power, listening for any abnormal sounds or other indications of engine trouble.  Confirm that the tach, manifold pressure and oil pressure are “in the green”.  If any abnormality is noted on engine performance, ABORT THE TAKE OFF.

As the aircraft approaches the expected lift off speed (should be at the green flag you positioned during taxi tests), gently ease the stick back.  Strive to make the first take off gentle and well-controlled, allowing the aircraft to fly itself off the runway.

If the aircraft does not want to rotate, unusual stick forces are encountered, you reach the “go/no-go” red flag, or any other unusual or unexpected event occurs, ABORT THE TAKE OFF.  Do not attempt to “pull” the aircraft into the air.  If you DO become airborne after this maneuver, the flight will very likely terminate with a crash landing precipitated from a stall or pilot-induced oscillation (PIO) immediately after the pitch-up.

Once airborne and a safe climb angle is established, do not make any throttle changes or excessive control inputs until above 1,000 feet.  Trim to maintain climb angle as required.

Climb to 3,000 feet AGL (7,000 MSL) and level off.

Execute Cruise checklist.

Reduce power slowly to maintain no more than 80 mph (approximately 1.5 the anticipated stall speed).  This speed will reduce the chance of control surface flutter.  Reference Flight Testing Homebuilt Aircraft for a more detailed discussion of flutter.

Monitor engine performance

If the engine is not operating smoothly or parameters are out of limits, land immediately and trouble shoot.

If the engine is operating smoothly and within ops limits, continue with flight control tests.

Execute flight control tests

All initial flight control inputs will be smooth and small.  Any abrupt or abnormal response to initial control inputs may indicate a rigging problem.  Control pressures should increase in proportion to control deflection.  If control pressures do not change or stick forces lighten as deflection increases, the aircraft may have a stability problem.  If the aircraft is unstable at any point in the test sequence, set up for a straight-in landing as soon as possible, avoiding large control inputs.  The tests executed during this flight are primarily designed to prepare the test pilot to land the aircraft by identifying any control problems in the approach to landing flight regime.

Neutral Stick Stability - stabilize the aircraft in unaccelerated level flight and release the stick, noting aircraft response.

Rudder - yaw the aircraft 5 degrees to the left and right and release rudder pressure.  Note rudder pedal deflection required and aircraft handling qualities.  Yaw should dampen out within 5 oscillations.  Arrest oscillations if necessary by resting feet on rudder pedals to maintain neutral rudder.

Elevator - raise the nose 3 degrees, stabilize the climb.  Note stick deflection.  Level off.  Lower the nose 3 degrees and note stick deflection.  Level off.

Ailerons - bank 5 degrees to the left and then to the right. If the aircraft is operating smoothly, perform several 90 degree clearing turns at no more than 10 degrees of bank.  Follow this with two 360 degree turns at 10 degrees of bank, one to the left and one to the right.  Increase the bank angle for succeeding turns to 20 degrees.

Execute Climb Checklist and climb to 5,000 feet AGL (9,000 MSL).  Closely monitor engine instruments during the climb.

Simulate a traffic pattern at 5,000 feet AGL (9,000 MSL).  Note changes in trim/attitude/power required to maintain level flight.  Confirm at least 25% of aft stick travel remains.

Execute the Descent and Before Landing Checklists, and practice an approach to landing at 4,000 feet AGL (8,000 MSL), and then again at 3,000 feet AGL (7,000 MSL).  Use an approach speed of 65 mph (approximately 1.3 times the expected stall speed).

Execute the Climb Checklist, and climb back to 5,000 feet AGL (9,000 MSL).

Fly straight and level at 80 mph for about 10 minutes.  Note stick position and use it as your new take off trim position.  Use this time to rest a bit, collect and record your thoughts, and observe the level flying characteristics of your aircraft.  Note any required changes to rudder and aileron rigging.  The stick should be slightly forward of the mid position in level flight.

Execute an approach to stall maneuver.  The purpose of this maneuver is to further demonstrate the low speed handling characteristics of the aircraft, and to determine a reference speed to be used as the preliminary stall speed to calculate the approach speed for the first approach to landing.

Execute clearing turns.

Stabilize airspeed, heading, and altitude.

Establish landing configuration 

Reduce power to about 1000 RPM.

When the airspeed reaches 70 mph (1.4 times predicted stall speed), raise the nose slowly so as to maintain altitude, and keep the ball/turn coordinator centered.  Note the rate of deceleration, which should be approximately 1/2 mph per second, and observe the changes in attitude, stick forces, and rudder required.

Make small control inputs during the deceleration at about 5 mph intervals to confirm proper aircraft response, particularly in negative pitch, as the aircraft slows down.  Discontinue the test if elevator authority decreases to an unacceptable level (i.e. you exceed 75% of the total stick travel range or your ability to recover from the nose-up attitude becomes questionable).

At the onset of pre-stall indications (i.e. buffet, loss of aileron effectiveness, nose rise, etc.) or upon reaching 50 mph, discontinue the test, recover the aircraft, and record the indicated air speed at which the buffet occurred.  This is the reference stall speed for the first landing.

Recovery from the stall onset should be a smooth and quick forward stick movement.

Be prepared to counter any wing drop with rudder, not aileron.  In a near-stalled condition, aileron input may induce a stall or sudden entry into a spin.

Practice recoveries from pre-stall buffet until the test pilot is comfortable with his ability to recognize the pre-stall characteristics and recover the aircraft in the landing configuration.

Execute the Descent and Before Landing Checklists, and enter the traffic pattern for several low approaches to familiarize the test pilot with the aircraft’s handling characteristics in ground effect.

Use a final approach speed between 1.3 and 1.4 times the reference pre-stall speed.  Using 50 mph as a reference speed, this would be between 65 and 70 mph (nominally 70 mph).  Have your chase plane crew back up your calculations.  You DO NOT want to be too slow on final approach!

Land the aircraft

Plan a touchdown point within the first 1,000 feet of the runway.

Plan to go around.  If the landing conditions are not ideal, or you reach the red flag (go/no-go) before you are able to apply the brakes, or you don’t like the situation for ANY reason, GO AROUND.

After landing, fly the aircraft all the way to the chocks, and be sure to execute the After Landing, Before Engine Shut Down, and Engine Shut Down Checklists.

Secure the aircraft, perform a detailed post-flight inspection, and debrief the flight with the ground and chase plane crews. Note any squawks, no matter how minor, and ensure they are all fixed prior to the next flight.  Get a clean flight suit!

Use the rest of the day to analyze the data you collected, make any necessary adjustments or repairs, assess the aircraft performance and make any necessary adjustments to your flight testing approach.  Prepare yourself and the aircraft for the second flight.

Second Flight

Objective

Reaffirm the first flight findings and verify adjustments and corrections made as a result of first flight data analysis..  Test Duration - Minimum of one sortie, one hour long.

Data Points to be Collected

Same as first flight

Test Procedure

Confirm all squawks from the first flight are fixed

Perform a complete engine run-up series if adjustments/alterations were made to the engine, propeller, baffling, or fuel system.

Perform low/high speed taxi tests if adjustments/alterations were made to the engine, propeller, landing gear, brakes, flight controls, flight control rigging, canopy latching mechanism, cowling, or anything else that may affect ground handling or in-flight control.

Execute first flight procedures, concentrating on areas where discrepancies were noted on the first flight.  If discrepancies are repeated, halt further testing until a solution can be found.

Perform a detailed post flight inspection, and correct ALL squawks before proceeding to the next fight test.

Confirm or reject the data collected on the first flight.  Evaluate the need to gather more data on the “first flight” parameters before progressing further in the flight test plan.  Repeat the “first flight” procedures on the next flight and subsequent flights if required to collect all the necessary data points..

Third Flight - Engine Performance Validation Tests

Objective

To validate engine performance paramaeters and reliability.  Test Duration - Minimum of 1 sortie, one hour long.

Data Points to be Collected

· Oil pressure

· Oil temperature

· Fuel pressure

· CHT

· EGT

· Fuel flow

Test Procedure

Confirm all squawks from the previous flight are fixed.

Do not exceed 80% of max cruise speed (nominally .8 x 180 = 146 mph) to avoid control surface flutter.

Collect data on the following parameters in 5% increments from 55% to 75% RPM, not to exceed 80% of cruise speed, with the mixture full rich.  Stabilize for a minimum of 2 minutes at each increment before recording data, and also record the airspeed and pressure altitude (or outside air temperature and indicated altitude to calculate pressure altitude during post flight analysis).

(see “Data Points to be Collected” section above)

Repeat the above procedure with the mixture leaned to max EGT.

Conduct a thorough post flight inspection, and record fuel and oil consumption.

Make adjustments as needed.  The test pilot should make an initial determination on the aircraft stability and engine reliability.

Fix all squawks before the next flight.  Evaluate the progress of the flight test program and make any necessary modifications.

Flights 4 – 9 - Engine Reliability Validation

Objective

To build on the data established in previous tests and start expanding on the flight test envelope in a thorough and cautious manner.  This operational data will be added to the Flight Manual.  Duration - Minimum of six sorties, one hour per sortie.

Data Points to be Collected

Climb and descent from and to a preselected altitude (monitor engine parameters)

Test Procedure

General

These tests are focussed on engine performance.  It is not intended to gather reliable aircraft performance data (best rate of climb, best angle of climb, etc.) at this time.  These tests will be conducted using a stair step method of climbs and descents from a baseline altitude.  The climb and decent procedures are described separately below, but will be performed in an alternating manner in flight.

Climb Tests

Climb to 1,500 feet AGL (5,500 MSL), reduce power, trim for and maintain straight and level flight so as to maintain 80% of max cruise speed, for a minimum of 10 minutes to stabilize oil pressure and temperature.

Apply full power, raise the nose 5 degrees, trim and maintain climb for 1 minute.  Record airspeed and all engine temperatures and pressures.  DO NOT EXCEED RECOMMENDED MAXIMUM TEMPERATURE/PRESSURE

Reduce power, trim for level flight, and allow temperatures and pressures to stabilize.

Repeat climb test at 5 degrees, this time for 2 minutes.  Record temperature and pressure data.

Repeat test, increasing climb time by 1 minute each time until temperatures and pressures reach a maximum value (i.e. stop increasing) or 5 minutes of climb time at full power is reached.

Increase climb angle to 10 degrees and incrementally increase climb times until temperatures and pressures reach a maximum value or 5 minutes climb time at full throttle is reached.

Increase climb angle to 15 degrees and repeat procedure.

Descent Tests

Stabilize the aircraft at 4,000 feet AGL (8,000 MSL).  Clear the airspace below the aircraft, execute the Descent Checklist, and set power so as to descend at a maximum airspeed of 1.5 times the expected stall speed (nominally 75 MPH) at a shallow (< 5 degrees) descent angle.  Continue for 30 seconds and record engine data.

Repeat as in the climb test, incrementally increasing the descent duration in 30 second increments and the descent angle as appropriate.

NOTE:  If a significant drop in CHT occurs (>30 F degrees), increase RPM and decrease descent angle to avoid shock cooling the cylinder heads.

Record all temps, pressures, altitudes and airspeeds for inclusion in the Flight Manual. 

Perform a “Condition Annual Inspection” using the following checklist after all flights in this phase have been completed.

· Check torque on engine mount, prop, and landing gear bolts

· Check hinges and rod end bearings for attachment and play

· Check cable installations and tension, as well as control travel

· Check oil and fuel systems for metal or other contaminants

· Perform a CO inspection to ensure operational vibration has not opened any leaks

Flights 10-24 Stability Tests and Control Checks

Objective

To determine the aircraft’s stability limits and range of control.  Test Duration - Minimum of fifteen sorties, one hour each.

Data Points to be Collected (to be expanded on)
Test Procedure

General

All tests will commence from a state of equilibrium (straight and level, unaccelerated flight)

Test for Static Longitudinal Stability

Trim for zero stick forces with the aircraft in equilibrium at a low cruise speed (100 mph would work well).

Without trimming again, pull slightly on the stick and stabilize at a speed 10% lower than starting speed (90 mph).  Back pressure should be required to maintain this speed.  If it is, apply further back pressure and stabilize at 20% below starting speed (80 mph).

If back pressure is still required, the aircraft exhibits positive static longitudinal stability (GOOD).  If no force is required, static longitudinal stability is neutral (MARGINAL).  If a push on the stick is required, static longitudinal stability is negative (BAD), and you must stop the test program and correct this condition (i.e. IT'S DANGEROUS!)

Test for Dynamic Longitudinal Stability 

Short Period Test

Trim for zero stick forces with the aircraft in equilibrium at a normal cruise speed.

Without trimming again, push the nose down about 3 degrees with a smooth but fairly rapid motion.

Quickly pull on the stick to bring the pitch attitude to 3 degrees above the original trimmed attitude.

Push the stick forward toward the original trimmed attitude.

As the attitude approaches the trim attitude, release the stick (but continue to guard it).

Observe and record the pitch oscillation.  An aircraft with positive dynamic longitudinal stability will dampen the pitch oscillation and return to the originally trimmed attitude.  

Look for this to happen in less than 10 oscillations.

Long Period Test

Trim for zero stick forces with the aircraft in equilibrium at a normal cruise speed.

Without trimming again, push the nose down until a speed about 5 mph above the trimmed speed is reached, then release the stick (again guard it).

Positive stability will dampen the oscillations to the trimmed airspeed, neutral stability will continue to oscillate with constant magnitude, and negative stability will continue to oscillate with increasing magnitude (diverging oscillation).  None of these conditions are dangerous, but an aircraft with divergent dynamic longitudinal stability will require constant attention and will be difficult to trim.

Test for Lateral-Directional Stability 

Lateral Stability Test

Climb to 5000 feet AGL (9,000 MSL) and trim for low cruise in straight and level flight.

Slowly enter a side slip.  The aircraft should be able to hold heading with rudder at a minimum bank angle of 10 degrees.  Control forces and deflections should increase steadily, but not necessarily in proportion with one another, until either the rudder or ailerons reach full deflection or the maximum side slip angle is reached.

Release the ailerons while still holding full deflection on the rudder.  The aircraft should roll towards wings level.

Record lateral stability observations.

Repeat process for side slips in both directions.

Directional Stability Test.

Climb to 5000 feet AGL (9,000 MSL) and trim for low cruise in straight and level flight.

Slowly yaw the aircraft using the rudder, keeping the wings level with aileron.

Release the rudder.  The aircraft should tend to return to straight flight.

Record directional stability observations.

Repeat process for both left and right yaw.

Test for Spiral Stability 

Climb to 5000 feet AGL (9,000 MSL)  and trim for low cruise in straight and level flight.

Enter a 15 to 20 degree banked turn in either direction and release the controls.

Bank angle decreases - positive spiral stability

Bank angle constant - neutral spiral stability

Bank angle increases - negative spiral stability

As with negative dynamic longitudinal stability, negative spiral stability is not necessarily dangerous, but the aircraft will require constant attention and will be more difficult to fly.

Flights 25-34 - Airspeed Indicator In-Flight Accuracy, “V” Speed Determination and Slow Flight Tests

Objective

To determine airspeed indicator accuracy, and determine/validate Best Rate of Climb, Best Angle of Climb, and explore slow flight handling characteristics.  Test Duration:  Minimum of ten sorties, one hour per sortie.

Data Points to be Collected

· Airspeed indicator in-flight accuracy

· Stall speed

· Best rate of climb

· Best angle of climb

· Slow flight handling and performance

Test Procedure

Airspeed In-flight Accuracy Test

The most accurate way to measure the airspeed indicating system accuracy is to time how long it takes to fly a triangular course of equal legs at a constant altitude and indicated airspeed.  Use an E6B or other computer to convert this ground speed to true indicated speed (you will also need to know the altitude and OAT to perform this calculation.)  The difference between the calculated airspeed and the indicated airspeed is the installation and indicator error.

Start the test at the lowest safe airspeed and repeat it in increases of 10 mph increments until reaching cruise speed.  Errors will be greatest at low speeds due to the angle of attack of the pitot mast.

GPS may be used to validate the data collected while flying the course.

Record all of the data and prepare an airspeed calibration table for the Flight Manual.

Conduct a thorough post flight inspection and assure all squawks are fixed before the next flight.

Best Rate of Climb/Best Angle of Climb Tests (need to expand this section, state separate objectives, data to be collected, and procedures)
Perform a series of vertical “S” maneuvers before beginning these tests to get a feel for maintaining airspeeds in climbs and descents.  This will aid in hitting and holding accurate test points.

Stabilize the aircraft in straight and level flight at 1000 feet AGL  (5,000 MSL) , 90 degrees to the wind, at a speed 15 mph faster than the predicted best rate of climb speed.

Apply full power and begin a climb at an attitude that will maintain your starting airspeed.

Passing through 1100 feet AGL (5,100 MSL) (or any other convenient reference altitude), hack a stopwatch and time your climb for one minute.

Level off and record the altitude gained in one minute at the target airspeed.

Descend to 1000 AGL (5,000 MSL), stabilize at a speed 5 mph slower than the first test, and repeat the procedure.

Repeat this process, decreasing the speed by 5 mph each time, until the rate of climb shows a decreasing trend.

Plot this data on a graph of Rate of Climb vs. Airspeed to determine the best rate of climb airspeed.

Best Angle of Climb is determined using the same graph from the best rate of climb test.  Draw a line from the origin (zero point) of the graph tangent to the best rate of climb curve.  The point of intersection is the best angle of climb speed.

Slow Flight Tests (to be expanded on)
The primary purpose for these tests at this point in the test program is for the test pilot to become familiar with the aircraft’s handling qualities at minimum airspeeds and power settings.  The “real” slow flight and stall speeds will be determined later in the test program at full gross weight.

Climb to 6000 feet AGL (10,000 MSL) and set the speed at 1.3 times the stall speed.  

Once stabilized, reduce the airspeed  5 mph increments until you are 5 MPH above the predetermined stall speed.

Observe, qualitatively evaluate, and record the slow flight characteristics.  Maneuver as required, keeping bank angles at 5 degrees or less to avoid unplanned stalls.

Perform a “Condition Annual Inspection” in accordance with the following checklist.

· Check torque on engine mount, prop, and landing gear bolts.

· Check hinges and rod end bearings for attachment and play.

· Check cable installations and tension, as well as control travel.

· Check oil and fuel systems for metal or other contaminants

· Perform a CO inspection to ensure operational vibration has not opened any leaks.

Flights 35-40 - Envelope Expansion

Objective

To develop aircraft performance data across the weight and CG ranges.  Test Duration - Minimum of six sorties, one hour each.

Data Points to be Collected (to be expanded on)
Airspeed indicator accuracy

· Determine all of the following at full gross weight:

· CG range

· All “V” speeds

· Stability characteristics

· Slow flight characteristics

Test Procedures

General

Repeat the applicable test procedures defined in earlier phases of the test plan at increasing gross weight until full gross weight is achieved.  All ballast must be attached securely to the airframe (define specific points where ballast will be loaded).  If using bags of shot or sand, secure each bag individually and then cover all the ballast with a cargo net.  Once maximum gross weight is achieved, explore the CG envelope by incrementally moving the CG back and repeating the tests again.  DO NOT EXCEED THE ADVERTISED CG RANGE OR CONTINUE PAST A STOP POINT.  FAILURE TO HEED THIS WARNING MAY LEAD TO AN UNRECOVERABLE FLIGHT CONDITION.

Maximum Gross Weight Tests

Increase weight in 20% increments for each flight.

Change CG to aft by 20% of CG range for each flight after reaching full gross weight.

STOP POINTS

Neutral or negative stability develops

Unsatisfactory stall characteristics develop

Exceed 75% stick travel range deflection non-manuevering

Service Ceiling Tests

Coordinate with the local Flight Standards District Office to amend the Operating Limitations to permit a climb above 18,000 feet MSL if you think you can get that high.  Also get a waiver if you don’t have a transponder.

Coordinate with the local Flight Service Station or ATC facility to schedule airspace to make the test.

Install a portable oxygen system if you plan to go above 12,000 feet MSL

Conduct the test

Climb in a series of 1000 foot steps until you can no longer maintain a 100 foot per minute climb rate.

At each altitude step, thoroughly examine the engine instruments and evaluate aircraft control capability.  Stop the test if either becomes suspect.

Stall Tests (define stall, departure, go into excrutiating detail about methodology to use and procedures to follow.)

The first series of stall tests should be started with the aircraft in a forward CG condition to reduce the potential for spins.  Successive testing will be done at full gross weight with the CG moved progressively further aft until the entire CG range has been tested or you reach a safety of flight stop point.  Begin the tests at a minimum of 6,000 feet AGL (9,000 MSL) to allow ample room for recovery from inadvertent spin entry or unusual attitudes.  While performing the stall tests, look for the ideal of a “warning buffet” 5 -10 knots above stall speed, and then a clean break with the nose falling straight forward with no tendencies for pitch up or wing drop during the departure.  Any deviation from the ideal should be noted for inclusion in the Flight Manual.

Execute the power on stall tests with an incremental approach, starting at low power settings and incrementally increasing the power for each successive stall until full power is reached.  Remember to keep the ball centered, and be prepared to counter wing drop WITH RUDDER during the stall recovery as it is more likely for this condition to occur during power on stalls.  WARNING:  USING AILERON TO COUNTER WING DROP IN A POWER ON STALLED CONDITION MAY LEAD TO SPIN ENTRY!  KEEP THE STICK CENTERED LATERALLY UNTIL FLYING AIRSPEED IS REGAINED.

Review out of control flight and recovery procedures.  (Detail expected recovery procedures)

Power off stalls

Stabilize the aircraft in level flight.

Reduce speed to 1.3 times the expected stall speed, trim, and look for indications of the approaching stall (buffet, loss of aileron effectiveness, nose rise, nose slice, wing drop, etc.).  CAUTION:  IT IS VERY IMPORTANT NOT TO TRIM INTO THE STALL.  LEAVE THE AIRCRAFT TRIMMED TO 1.3 VS TO AID IN RECOVERY AFTER THE STALL.

Pull the throttle to idle and apply back pressure to the stick so as to maintain altitude as the speed bleeds off at about ½ mph/knot per second.  If the aircraft is slowing too quickly for accurate observation of speeds and handling characteristics, allow the aircraft to descend while slowing at a more controlled rate.  Expect things to happen very quickly, especially the first time this procedure is executed.

Confirm that the turn and bank indicator is centered (needle and ball).

Observe and record the power off stall warning indications and the speed at which they start.

Observe and record the aircraft stall characteristics and the speed at which the stall occurs.

Recover from the stall by relaxing stick back pressure, apply power, and execute a dive recovery once the aircraft has flying airspeed.

Observe and record recovery characteristics and altitude lost during the recovery.

Record all observations for inclusion in the Flight Manual.

Repeat the above test procedures for all possible configurations and gross weights and record stall speed data.

Power on stalls

Stabilize the aircraft in level flight at a low cruise power setting.

Increase the pitch attitude at this power setting until the stall buffet is reached, then hold the pitch attitude with the ball centered.

Observe the speed at which the stall occurs and the power on stall characteristics.

Recover from the stall by relaxing back pressure, reduce power, stop any rotation WITH 
RUDDER ONLY, and recover from the dive.

Record observations for inclusion in the Flight Manual..

Spins - NOT PLANNED AT THIS TIME

Accelerated Stalls - NOT PLANNED AT THIS TIME
Data Analysis (to be expanded on)

The data you are planning to painstakingly collect is of little value unless you take the time and make the effort to thoroughly analyze it and draw conclusions about your aircraft’s performance.  Here are some of the parameters you will be analyzing and some suggestions on how to perform that analysis.

· Engine performance parameters vs RPM and Altitude - tabulate and graph data points

· Fuel flow vs RPM and Altitude - tabulate and graph data points, include in Flight Manual

· Airspeed vs RPM and Altitude - tabulate and graph data points, include in Flight Manual

· Climb Rate vs Airspeed and Altitude - tabulate and graph data points, include in Flight Manual

· Other “V” speeds - tabulate data points, determine average nominal values, include in Flight Manual

· Airspeed Calibration - tabulate and graph data, include in Flight Manual

· Stability Parameters - Tabulate quantitative and qualitative data points, save for comparison with future modifications and the performance of other aircraft

All of the above data lends itself to analysis with a computer spreadsheet.  Remember to hang on to all of the data cards you use during your test program so that you can refer to the original test data if the need ever arises.

Appendix 1.  Aircraft Condition Inspection Checklist (Airworthiness Inspection)
	AIRCRAFT IDENTIFICATION

	Type/serial number.
	Goliath KR-2S
	Engine model/ser #
	Corvair 164 CID

	N number
	N191PZ
	Engine total time 
	

	Airframe  total time
	
	Propeller model/ser #
	Price P-Tip

	Owner 
	David A. Goodman
	Propeller total time
	

	GENERAL

	S = SATISFACTORY, U = UNSATISFACTORY
	Builder
	Inspector

	Correct all unsatisfactory items prior to flight
	S
	U
	S
	U

	Registration/airworthiness/operation limitations
	
	
	
	

	Aircraft identification plates installed
	
	
	
	

	Experimental placard installed
	
	
	
	

	Weight and balance/equipment list (updated for each flight)
	
	
	
	

	WINGS

	General inspection of the exterior/ interior wing
	
	
	
	

	Flight controls balance weights for security
	
	
	
	

	Flight controls proper attachment (no slop)
	
	
	
	

	Flight control hinges/rod end bearings serviceability
	
	
	
	

	Flight controls properly rigged/proper tension
	
	
	
	

	Inspect all control stops for security 
	
	
	
	

	Trim control properly rigged 
	
	
	
	

	Trim control surfaces/hinges/rod end bearings servicing
	
	
	
	

	Frayed cables or cracked/frozen pulleys
	
	
	
	

	Skin panels delaminate/voids (coin test) 
	
	
	
	

	Popped cracked/deformed skin
	
	
	
	

	Fabric/rib stitching/tape condition
	
	
	
	

	Lubrication
	
	
	
	

	Wing attach points 
	
	
	
	

	Corrosion
	
	
	
	

	FUEL SYSTEM

	Corrosion
	
	
	
	

	Fuel lines for chafing/leaks/security/condition
	
	
	
	

	Sump all fuel tanks for water or debris
	
	
	
	

	Fuel caps for security 
	
	
	
	

	Fuel placard 
	
	
	
	

	Fuel valve/cross feed/for operation and security
	
	
	
	

	Clean fuel filters/gasolator
	
	
	
	

	Inspect fuel tank vent system
	
	
	
	

	LANDING GEAR

	Inspect struts for attachment
	
	
	
	

	Check all bushings for wear/free play
	
	
	
	

	Check lubrication
	
	
	
	

	Inspect wheels for alignment 
	
	
	
	

	Wheel/tires for cracks and serviceability
	
	
	
	

	Wheel bearings for lubrication 
	
	
	
	

	Inspect for corrosion
	
	
	
	

	Inspect nose gear for cracks and travel
	
	
	
	

	Check tire pressure
	
	
	
	

	Brake lining within limits 
	
	
	
	

	Brake disks for cracks, wear, and deformity
	
	
	
	

	Brake hydraulic lines for leaks and security
	
	
	
	

	FUSELAGE

	Remove inspection plates and panels
	
	
	
	

	Inspect bulkheads and stringers for failed glue points and cracked skin
	
	
	
	

	Inspect for delaminated skin/voids (coin test)
	
	
	
	

	Inspect the security of all internal lines
	
	
	
	

	Inspect windows/canopy for cracks and fit
	
	
	
	

	Inspect door or canopy latching mechanism
	
	
	
	

	Inspect fire wall for distortion and cracks
	
	
	
	

	Inspect rudder pedals and brakes for operation and security
	
	
	
	

	Inspect behind firewall for loose wires and chafing lines
	
	
	
	

	Check control stick for freedom of movement
	
	
	
	

	Check cable and pulleys for attachment and operation
	
	
	
	

	Perform flood-light carbon monoxide test 
	
	
	
	

	Ensure the cockpit instruments are properly marked
	
	
	
	

	Inspect instruments, lines, for security 
	
	
	
	

	Inspect cockpit fresh air vents/heater 
	
	
	
	

	Vents for operation and security 
	
	
	
	

	Inspect seats, seat belts/shoulder 
	
	
	
	

	Harness for security and attachment
	
	
	
	

	Corrosion
	
	
	
	

	EMPENNAGE/CANARD

	Remove inspection fairings
	
	
	
	

	Inspect vertical fin attach points 
	
	
	
	

	Inspect elevator/stabilizer attach points
	
	
	
	

	Inspect hinges/trim tabs/rod ends for attachment and free play (slop)
	
	
	
	

	Inspect empennage skin for damage/corrosion
	
	
	
	

	Inspect all control cables, hinges and pulleys
	
	
	
	

	Inspect all control stops
	
	
	
	

	ENGINE

	Perform compression test #1______ #2______ #3_______#4_______#5_______#6_______
	
	
	
	

	Change oil and filter (check for metal)
	
	
	
	

	Inspect ignition harness for condition and continuity
	
	
	
	

	Check ignition lead cigarettes for condition/cracks
	
	
	
	

	Clean and gap spark plugs
	
	
	
	

	Check distributor
	
	
	
	

	Inspect engine mount/bushings
	
	
	
	

	Inspect engine mount attachment bolt torque
	
	
	
	

	Inspect alternator/generator attachment
	
	
	
	

	Check alternator/generator belt condition
	
	
	
	

	Inspect cylinders for cracks/broken fins/exhaust stains
	
	
	
	

	Inspect engine baffles for cracks/condition
	
	
	
	

	Check for oil leaks
	
	
	
	

	Inspect oil vent lines 
	
	
	
	

	Inspect all cabin heat ducts for condition
	
	
	
	

	Inspect carburetor for security & clean inlet screen
	
	
	
	

	Inspect intake hoses/seals for security/leaks
	
	
	
	

	Inspect throttle/mixture/controls for proper travel and security
	
	
	
	

	Inspect condition of flexible fuel and oil lines
	
	
	
	

	Inspect oil cooler for leaks and condition
	
	
	
	

	Check exhaust system for attachment and condition
	
	
	
	

	Check muffler/internal baffle/for security
	
	
	
	

	Check exhaust pipes/flanges for security & attachment
	
	
	
	

	Repack exhaust gaskets as required 
	
	
	
	

	Check cowling for cracks and security
	
	
	
	

	PROPELLER

	Check spinner and back plate for cracks
	
	
	
	

	Inspect for cracks/stone damage/nicks
	
	
	
	

	Check for delamination (wood/composite blades)
	
	
	
	

	Check prop bolts torque/cotter pins
	
	
	
	

	Check for oil leaks (crankcase nose seal)
	
	
	
	

	Check prop track 
	
	
	
	

	Check prop balance (wood prop) 
	
	
	
	

	ELECTRICAL

	Battery serviced and free from corrosion 
	
	
	
	

	Battery box free from corrosion
	
	
	
	

	ELT battery free from corrosion and
	
	
	
	

	Current battery
	
	
	
	

	Check landing light operation
	
	
	
	

	Check position lights operation
	
	
	
	

	Check anti collision light for operation 
	
	
	
	

	Inspect all antenna mounts and wiring for security
	
	
	
	

	Check all grounding wires (engine to airframe, wing to aileron/flap, etc.)
	
	
	
	

	Inspect radios/leads/wires for attachment & security
	
	
	
	

	Inspect switches for condition
	
	
	
	

	OPERATIONAL INSPECTION

	Visual inspection of the engine/ propeller
	
	
	
	

	All inspection panels and fairings secure
	
	
	
	

	Personnel with fire bottles standing by
	
	
	
	

	Brake system check
	
	
	
	

	Proper fuel in tanks
	
	
	
	

	Engine start procedures
	
	
	
	

	Oil pressure/temperature within limits
	
	
	
	

	Vacuum gauge check
	
	
	
	

	Coil checks
	
	
	
	

	Idle rpm/mixture check
	
	
	
	

	Static rpm check
	
	
	
	

	Electrical system check
	
	
	
	

	Cool down period/engine shut down
	
	
	
	

	Perform oil, hydraulic, and fuel leak check
	
	
	
	

	PAPERWORK

	Airworthiness directives
	
	
	
	

	Record findings and sign off inspection and maintenance in aircraft log books
	
	
	
	


Appendix 2. Aircraft Normal Procedures Checklists

Checklists 

PREFLIGHT

The aircraft should be given a thorough visual inspection prior to each flight.

1.
Open canopy.

2.
Check canopy for cracks and nicks 

3.
CHECK: 
a. Coil Switches - OFF.




b. Start Switch   - OFF. 




c. Fuel quantity - As required.

4.
Check left aileron for freedom of movement.

Check lateral free play (3/32" Max.)

5.
Inspect left wheel pant and tire for general 


condition (wear, cuts, abrasions, and proper

inflation).

6.
Check left wing surface for damage, fuel cap 


secure

7.
Drain fuel sample from left wing tank sump.

8.
Check oil level . DO NOT OPERATE ENGINE 


WITH LOW OIL LEVEL.
CAUTION     Overfilling the sump may lead to 

high oil temperature.

9.
Check propeller for cracks, nicks, and security. 


Check cowling for damage and security. 

10
Check air inlets and outlet for obstructions.

11.
Check right wing surface for damage, fuel cap 


secure.

12.
Check pitot tube for obstructions.

13.
Drain fuel sample from right wing tank sump.

14.
Inspect right wheel pant and tire for general 


condition (wear, cuts, abrasions, and proper 


inflation).

15.
Check right aileron for freedom of movement.

Check lateral free play (3/32" Max.).

16.
Inspect fuselage for damage.

17.
Check right horizontal stabilizer for damage.

Check elevator for freedom of movement. 

Check 
lateral free play (3/32" Max.)

18.
Check vertical stabilizer surface for damage. 

Check rudder for freedom of movement. Check rudder 
vertical free play (3/32" Max.)

19.
Inspect rudder/tailwheel cables and attachments for security and 
damage. Inspect  tailwheel and weldments for general condition (wear, cuts, abrasions).

20.
Check left horizontal stabilizer for damage. Check elevator for freedom of movement. Check 
lateral free play (3/32" Max.)

21.
Inspect fuselage for damage.

BEFORE STARTING ENGINE
1.
Seat Belts and Shoulder Harnesses - buckled and adjusted

2.
Check all controls for operation

3.
Check heel brakes - ON

4.
Mixture - IDLE CUTOFF

5.
Fuel Valve - ON

NORMAL ENGINE START
1.
Battery switch – ON

2.
Warning switch – ON

3.
Generator switch – ON

4.
Throttle - Cracked 1"

5.
Left Coil switch - ON

6.
Mixture - FULL RICH

7.
Starter key – Turn to Start

8.
Throttle to Idle after Start (1,000 RPM)

9.
After engine is running, check to verify oil pressure within 20 seconds, and fuel pressure of 5 PSI

FLOODED ENGINE START
1.
Mixture - IDLE CUTOFF

2.
Throttle - FULL ON

3.
Starter key - Turn to Start

4.
Mixture - HALF when engine catches

5. 
Throttle to Idle after Start (1,000 RPM)

6.
After engine is running, check to verify oil pressure within 20 seconds, and fuel pressure of 5 PSI

BEFORE TAXI

1. 
Seat belts and shoulder harnesses - Checked

2. 
Avionics Master Switch - On

3. 
Radios - Set and Checked

TAXI
1.    Check steering and brakes.

2. 
Check ammeter.

3. 
Verify correct operation and settings of all instruments and gauges.

BEFORE TAKEOFF


1. 
Seat belts - checked


2. 
Canopy - Locked, pins in place and saftied

3. 
Altimeter - set

4. 
Controls - free, with control surface movement in the proper directions with no binding

5. 
Trim - set for takeoff

6. 
Fuel valves - ON

7. 
Mixture – FULL RICH

8. 
Engine runup - 1700 RPM

a. 
Check left and right coils – Check for RPM change (less than 50 RPM)

9. 
Engine - check idle

TAKEOFF - NORMAL

1.
Throttle: Full open

2.
Controls: Ease stick aft, rotate and  lift off at 

65 mph

3.
Climb speed 90 mph

CLIMB

1.
Engine instruments - NORMAL

A.
Normal - 100 mph

B.
Best Rate - 85 mph at S.L. full throttle

C.
Best Angle - 70 mph at S.L. full throttle

CRUISE

1.
Power setting: 2700 to 3200 RPM

2.
Trim - As required

3.
Mixture - Lean to peak RPM/EGT

DESCENT CHECK
1.
 
Mixture – FULL RICH

2. 

Airspeed - as required

3.

Select both fuel tanks

BEFORE LANDING
1
Fuel selector valve - ON

1.
Mixture – FULL RICH

2.
Airspeed: 80 mph

SHUT-DOWN

1.
Switches - OFF

2.
IFF - OFF

3.
Mixture - IDLE CUTOFF

4.
Coil Switches - OFF

5.
Key - OFF

6.
Fuel Valves - CLOSED.

7.
Chock wheels and tie down aircraft

POST-FLIGHT INSPECTION
Same as preflight except for draining fuel sumps and with the additional step of securing the aircraft.

Appendix 3.  Aircraft Emergency Procedures Checklist (to be expanded on)

Ground Emergencies

Provide a copy of this plan to the ground support crew, the FBO/tower, and emergency response team at the field.  The ground emergency procedures should be tailored to the specific operation of N415RJ and its aircraft systems.

Canopy latching/removal

The canopy on 191PZ cannot be activated except from the interior of the aircraft.  If the pilot is incapacitated and must be removed from the aircraft by emergency means, the method for this removal should be to cut through the Plexiglas of the canopy, then full canopy latching bolts on left side of canopy bow. 

Safety harness release procedures 

The safety harness is a standard Simpson 5-point racing model.  The single latch release will release all points of the harness simultaneously.

Location and operation of the fuel shut off valve(s)
There are two fuel shut off valves, one for each wing tank.  Both are located in front of the pilot’s seat on the forward side of the main spar directly under the pilot’s legs.  The valves are a positive open/closed type.  In the open position the valve handle is parallel to the wing spar.  To cutoff the fuel supply the handles should be turned perpendicular to the wing spar.  

Coil switch locations/OFF positions

Each coil has a switch in the panel controlling the exciter voltage to it.  These switches are on the far right side of the instrument panel.  The off position is the up position.  To move either switch it must be pulled out over its safety spine and positioned as desired.  Setting  the switches to the off position removes electricity from the associated coil, preventing ignition. 

Cowling removal procedures

To remove the cowling, the upper cowling must first be detached from the firewall by unscrewing the flush screws that attach it.  

The upper and lower cowlings are mated by two piano hinges, one on each side.  To separate the halves each piano hinge must be pulled forward and out from the outer side of the cooling air intake.  Additionally, there are centering bolts just outboard of the prop hub that must be removed (3/8” nuts).
Once the cowlings have been separated, the lower cowling may be removed by pulling the piano hinges that attach it to the firewall.

Battery location/access/disconnect procedures  

The battery is located directly behind the firewall on the right side of the fuselage under the front deck.  To access the battery it is necessary to remove the front deck.  This may be accomplished by  unscrewing the flush screws that attach it to the firewall and removing the piano hinges where the front deck meets the fuselage.  The piano hinge ends are located under the front deck and forward of the instrument panel.

Fire extinguisher location and use
A halon fire extinguisher is located on the right side of the cargo deck.  It is a standard point and shoot device.  WARNING:  It should not be used inside a closed canopy due to the risk of suffocation/poisoning to occupants.

Ground Emergencies

Engine Failure - Ground

1. Throttle - idle

2. Mixture – Cuttoff / fwd
3. Coils – Off

Determine cause of failure before resuming operation.
Runaway Throttle - Ground

1. Throttle - idle

2. Mixture – Cuttoff / fwd
3. Coils – Off

Determine cause of failure before resuming operation.

Engine Fire - Ground

1. Throttle - idle
2. Mixture – Cuttoff / fwd

3. Coils – Off
4. Fuel valves – Off

5. Extinguisher – Use as required

Smoke in Cockpit - Engine

1. heater Air - Closed

2. Outside air vent – Open

3. If smoke continues – Execute Engine Fire procedures

Smoke / Fire in Cockpit - Electrical
1. Electrical system – Off

2. Outside air vent – Open

3. Heater Air – Open as required

4. If fire continues – Extinguisher Actuate

Brake Failure/Stuck Brake
1. Maintain control of aircraft using working brake and rudder

2. Throttle – idle

3. Once aircraft is stopped, secure engine and examine the failed brake to determine cause.  In no circumstance should the aircraft be taxied without both brakes operating correctly.
If on the runway, make call on appropriate frequency to notify tower/aircraft of problem and location on the field.
Wheel/Tire Failure
1. Maintain control of aircraft using working wheel brake and rudder.

2. Throttle – idle

3. Once aircraft is stopped, secure engine and determine extent of damage/failure.

If on runway, make call to tower/aircraft and give location on field.

In-Flight Emergencies

Engine failure on take off

1. Throttle – Idle

2. Brakes – Apply

Engine failure in flight

1. Convert excess airspeed to altitude

2. Set glide speed – 80 KIAS, pick point for emergency landing, if applicable
3. Coils – Both on

4. Mixture – Full Rich

5. Throttle – Mid range

6. Fuel cutoff valves – Confirm both open

7. Starter switch – Engage
8. Execute emergency landing, if applicable
Disregard relight attempts if ground is too close and priority must be given to forced landing.

Flight control malfunction/out of rig

1. Reduce airspeed to below 100 KIAS

2. Avoid excessive control movements

3. Determine controlibility

4. Execute forced landing if unable to reach airfield due to deteriorating flight control characteristics

Excessive Engine/Prop Vibration
1. Throttle – Set to minimize vibration

2. Reduce airspeed below 100 KIAS

3. Land - ASAP
Engine fire - Airborne
1. Heat air vent – Close

2. Throttle – Idle

3. Mixture - Cutoff

4. Coils - Off
5. Land - ASAP

Engine Overheat
1. Mixture – Rich

2. Throttle - Minimum required

3. If climbing, reduce climb rate and increase airspeed

4. If overheat indications remain – land as soon as practicable

Structural Failure (signified by bangs, cracks, changes in flight characteristics)

1. Reduce airspeed below 100 KIAS

2. Land - ASAP
Unusual Attitude Recovery

1. Determine nose high / low attitude by reference to horizon, airspeed, and altimeter

Nose high

2. Throttle – max thrust

3. Stick – forward to less than one g

When nose is below the horizon and airspeed in greater than 80 KIAS

4. Wings - level with horizon

5. Pull to horizon

Nose low

2. Throttle – idle if airspeed rapidly increasing

3. Wings - level with horizon

4. Pull to horizon

Spin Recovery

1. Throttle – max thrust

2. Rudder full opposite until rotation stops

3. Stick forward of neutral
4. Return aircraft to level flight once spin has broken and airpeed in above 80 KIAS
Canopy open in flight

Loss of canopy may cause damage to  empenagge resulting in loss of control of the aircraft.

1. Airspeed – reduce

2. With left hand attempt to pull canopy closed or hold it down

3. Land – ASAP

Electrical System Failure

1. Switches – check, reset

1. If reset stitches fail again, do not reset a second time

2. If generator light is on – secure unnessesary electrical loads

3. Land as soon praticable


Lost communication

Lost communications in itself is not an emergency in VFR conditions.  Do not make it one.

1. Comms switch – check, reset

If communications are not required for continuation of flight

2. Land as soon as practicable

If communications are required for continuation of flight

3. Remain VMC.  Squawk 7600 and fly last cleared, expected or filed

Throttle stuck/unresponsive

1. Maintain control of aircraft

2. Attempt to regain control of throttle.  If unsuccessful, accept throttle setting available and fly aircraft with that setting.

3. If power is insufficient to maintain straight and level flight and an airfield is not available, see EMERGENCY LANDING checklist.

4. If power is sufficient to maintain straight and level flight to an airfield, proceed to suitable airfield and set up for an engine out landing.  Secure engine when assured of making the landing threshold.
Structural Failure (signified by bangs, cracks, changes in flight characteristics)

1. Reduce airspeed below 100 KIAS

2. Land – ASAP

Oil on windshield

Oil appearing on the windshield is an indication of impending problems with the engine.  If oil appears suddenly or in large quantity on the windshield a precautionary landing should be made and the source of the oil leak determined.

Propeller throws a blade

1. Throttle - idle

2. Mixture – Cuttoff
3. Land - ASAP

Emergency landing

Select suitable landing area.  If a field or road, extreme vigilance should be exercised looking for wires or other obstructions.  Land into the wind if possible.

1. Emergency call – make

2. Squawk - 7700

3. Throttle – idle

4. Mixture – off

5. Coils off

6. Fuel cutoff valves – both off

7. Electrical – off after aircraft comes to a stop

Oil System Malfunction

Loss of oil pressure indicated by less than 20 PSI during normal operation is an indicator of impending engine failure.

1. Land ASAP
Engine Overheat
1. Mixture – rich

2. Throttle - minimum required

3. If climbing, reduce climb rate and increase airspeed

4. If overheat indications remain – land as soon as practicable

Appendix 4.  Test Cards (to be expanded on)

Test cards are nothing more than the test procedures in checklist format.  They help the test pilot keep organized in his airborne operations, and allow the chase aircraft and ground support team to stay with and anticipate the needs of the test pilot.  The ground support team should do all the manual recording of data so that the test pilot can concentrate on flying the airplane without having to go “head down” to write data points.

	Distance to take off at minimum smooth lift off speed, fly for 5 seconds without climbing, land and stop straight ahead 
	 2,800 feet.

	Distance to reach smooth lift off speed 
	 700 feet

	Distance covered in 5 seconds of flight at minimum lift off speed 
	 550 feet

	Distance to stop from minimum smooth lift off speed (including air and ground distance) 
	 1600 feet

	Distance to take off at slow approach speed and climb at 1 foot per 20 feet lateral to 50 feet 
	 1900 feet


	Required Documents

	
	Registration 
	
	     “EXPERIMENTAL”

	
	Weight & Balance
	
	     Passenger Advisory

	
	Airworthiness Application
	
	     Aircraft ID Plate

	
	Airman Rating Application
	
	Builder’s/Aircraft Log

	
	Notarized Affidavit
	
	Engine Log

	
	3-D Cutaway Drawing/Pics
	
	Prop Log

	
	Placards
	
	Avionics Log

	
	     Ops Limits (on instruments)
	
	Flight Manual





	Engine Tests

	
	Pre-oil and cold compression test

	
	Run-in procedures

	
	Pre-run-in checks

	
	Confirm all fuel and oil connections are tight.

	
	Confirm adequate torque on engine mount bolts.

	
	Confirm all tools, rags, hardware, or other foreign objects have been removed from the engine and engine compartment.

	
	Confirm the correct amount of oil is in the engine.

	
	Test and support equipment

	
	Operating CHT gauge to confirm proper flow of cooling air.

	
	At least 50 feet of tiedown rope

	
	Tiedown stakes

	
	Two chocks for each wheel

	
	Fire extinguisher

	
	Assorted hand tools

	
	Safety wire

	
	Cotter pins

Ear and eye protection

	
	Grease pencils

	
	Logbooks

	
	Clip board

	
	Pen and paper

	
	Watch to time tests

	
	Rags

	
	Engine manufacturer’s instructions

	
	Safety Precautions

	
	Ensure aircraft is tied down, brakes on, and wheels chocked

	
	All test personnel must wear eye and ear protection

	
	All personnel must be checked out on the operation of the fire extinguisher(s)

	
	Establish a “Hazard Zone” beside the engine, in line with and near the prop, and do not allow anyone in this zone while the engine is running

	
	The first engine run (engine manufacturer’s recommendations)

	
	Engine cool down (engine manufacturer’s recommendations)

	
	After shut down (engine manufacturer’s recommendations)

	
	Record engine run data

	
	Mixture & Idle speed check

	
	Warm up engine until all readings are normal

	
	Adjust engine RPM to the recommended idle RPM

	
	Slowly pull the mixture control to idle cut-off

	
	Observe 50 RPM increase just before the engine quits


No increase in RPM – idle mixture is too lean


More than 50 RPM increase – idle mixture is too rich

	
	Ignition check

	
	Select single COIL – observe <50 RPM drop

	
	Select other COIL – observe <50 RPM CHANGE

	
	Turn both COILS off – engine should quit



	
	Fuel flow and usable fuel check

	
	Ensure minimum known quantity of fuel in the tanks and raise the nose 5 degrees higher than highest anticipated climb angle

	
	Disconnect fuel line from carburetor

	
	Time how long it takes for fuel to drain from tanks

	
	Calculate flow rate and remaining unusable fuel

	
	Post run-in compression check

	
	Perform a differential compression check on each cylinder

	
	Verify all cylinders have better than a 60/80 compression

	
	For any cylinder with less than 60/80:


Have someone hold the prop at TDC for the weak cylinder


Apply compressed air to cylinder and listen for leaks


Air coming out of exhaust indicates a bad exhaust valve seat


Air coming out of air cleaner indicates a bad intake valve seat


Air coming out the dip stick hole indicates bad piston rings

	
	Last check (before taxi tests)

	
	Change oil and oil filter, check old oil and filter for metal

	
	Visually inspect engine and perform a run up check


	Slow Speed Taxi Test Card

	
	Confirm weight and balance calculations, CG within limits

	
	Confirm 18 gallons of fuel on board

	
	Execute Preflight Inspection Checklist

	
	Execute Before Engine Start Checklist

	
	Execute Engine Start Checklist

	
	Execute Before Taxi Checklist

	
	Record engine parameters at idle power 10 minutes after start

	
	Taxi straight ahead, verify neutral taxi 

	
	Smoothly apply brakes, verify even braking action

	
	Execute 180 degree left turn with brakes, record radius

	
	Execute 180 degree right turn with brakes, record radius

	
	Record engine parameters at idle

	
	Execute slow speed S-turns, verify smooth and even steering

	
	Practice slow speed taxi maneuvers until comfortable

	
	Execute After Landing, Before Engine Shut Down, and Engine

 Shut Down Checklists.

	
	Execute Post Flight Inspection Checklist

	
	Thoroughly inspect engine plumbing for leaks

	
	Thoroughly inspect hydraulic plumbing for leaks

	
	Thoroughly inspect landing gear

	
	Thoroughly inspect propeller

	
	Examine fuel system screens and filters for metal

	
	Examine oil system screens and filters for metal

	
	Fix all squawks before continuing test program.


	High Speed Taxi Test Card

	
	Confirm weight and balance calculations, CG within limits

	
	Confirm 18 gallons of fuel on board

	
	Confirm “First Flight Test Card” is available in cockpit

	
	Execute Preflight Inspection Checklist

	
	Execute Before Engine Start Checklist

	
	Execute Engine Start Checklist

	
	Record engine parameters at idle power 1 minute after start

	
	Execute Before Taxi Checklist

	
	Record engine parameters at idle power 10 minutes after start

	
	Perform slow speed taxi maneuvers to reaffirm operation of steering and brakes

	
	Increase speed in 5 mph increments and perform S-turns, observing controllability

	
	Record speed at which nose can be lifted ________

	
	
Mark trim control with “Take Off Trim” as appropriate

	
	Attempt to rock the wings SLIGHTLY starting at 35 mph with the nose on the ground

	
	Execute heavy braking (incrementally increased), note any propensity to nose over

	
	Record engine parameters at idle power

	
	Determine distance required for high speed abort

	
	
Accelerate to nose wheel lift off speed and maintain till preplanned execution point

	
	
Chop throttle to idle and apply heavy braking to bring aircraft to a complete stop

	
	
Mark distance from execution point to stop point

	
	
Repeat test at least 3 times and measure worst case (longest) distance  ________

	
	Execute After Landing, Before Engine Shut Down, and Engine Shut Down Checklists.

	
	Execute Post Flight Inspection Checklist

	
	Thoroughly inspect engine plumbing for leaks

	
	Thoroughly inspect hydraulic plumbing for leaks

	
	Thoroughly inspect landing gear

	
	Thoroughly inspect propeller

	
	Examine fuel system screens and filters for metal

	
	Perform run-up check and inspect for leaks

	
	Calculate takeoff speed - Nose lift speed X 1.25 = _________

	
	Calculate High Speed Abort Distance

	
	
Max stop distance X 1.3 = ____________

	
	Measure this distance back from departure end of runway and mark with a red flag – This is your “Go/No-Go” decision point

	
	Fix all squawks before continuing test program


	First Flight Test Card

	
	Confirm 18 gallons of fuel on board (4 times hourly consumption rate)

	
	Confirm CG will remain in the forward half of the CG range for the entire flight

	
	Execute Preflight Inspection Checklist

	
	Execute Before Engine Start Checklist

	
	Execute Engine Start Checklist

	
	Record engine parameters 1 minute after engine start

	
	Execute Before Taxi Checklist

	
	Verify operation of all aircraft systems:

	
	
Engine instruments and engine operation

	
	
Flight controls

	
	
Brakes

	
	
Flight instruments

	
	
Avionics

	
	Record engine parameters at hold short

	
	Execute Before Take Off Checklist

	
	Record run-up engine parameters

	
	Make UNICOM call, line up on runway centerline, and execute first flight take off procedure

	
	Climb to 3000 feet AGL and trim for level flight

	
	Slowly reduce power to maintain airspeed at 75 mph

	Flight Control Checks

	
	Yaw aircraft 5 degrees left and right and observe aircraft response

	
	Raise nose 3 degrees, stabilize and trim, and observe aircraft response

	
	Level off and trim

	
	Lower nose 3 degrees, stabilize and trim, and observe aircraft response

	
	Level off and trim

	
	Bank aircraft 5 degrees left, then 5 degrees right, observe aircraft response

	
	Execute clearing turns at no more than 10 degrees of bank

	
	Execute two 360 degree turns at 20 degrees of bank, one in each direction, and observe aircraft response

	
	Execute Cruise Climb Checklist, level at 5000 feet AGL and trim for level flight

	Simulate Traffic Pattern 

	
	Establish pattern airspeed (75 mph)

	
	Extend speed brake and observe effectiveness

	
	Execute Descent and Before Landing Checklists

	
	Establish an approach speed of 65 mph

	
	Practice an approach to landing at 4000 feet AGL

	
	Practice an approach to landing at 3000 feet AGL

	
	Clean up aircraft, execute Cruise Climb Checklist, and climb back to 5000 feet AGL

	
	Execute an approach to stall maneuver

	
	
Execute clearing turns


Stabilize altitude, airspeed, and heading


Establish landing configuration


Reduce power to 1000 RPM and trim


Raise nose as required to maintain altitude, note control inputs required to maintain level coordinated flight


Discontinue maneuver at onset of buffet, recover and record the reference pre-stall speed  _________

	
	Practice recoveries from approach to stall until comfortable

	
	Establish and maintain level flight and trim

	
	Calculate final approach speed – ref speed X 1.3 = ________

	
	Execute Descent and Before Landing Checklists

	
	Execute low approaches as required

	
	Land with a planned touchdown point within the first 1000 feet of the runway

	
	Fly the airplane all the way to the chocks

	
	Execute After Landing, Before Engine Shut Down, and Engine Shut Down Checklists

	
	Execute Post Flight Inspection Checklist

	Post Flight Data Collection

	
	Record engine performance parameters during take off roll

	
	Record engine performance parameters during climb

	
	Record engine performance parameters during cruise at 3000’

	
	Record engine performance parameters during cruise at 5000’

	
	Record engine performance parameters during descent

	
	Record reference stall speed in Flight Manual

	
	Record any pertinent comments (notes, cautions, warnings) regarding aircraft handling in the Flight Manual

	Post Flight Actions

	
	Engine cooling changes

	
	Flight control rigging changes

	
	Aileron trim changes

	
	Rudder trim changes

	
	Evaluate propeller performance/suitability, change if required

	
	Repair/Replace any damaged components

	
	Perform thorough Airworthiness Inspection, concentrating on:

	
	
Engine/fuel plumbing leaks

	
	
Hydraulic plumbing leaks

	
	
Landing gear and brakes

	
	
Flight control cables and attach points

	
	
Propeller bolt torque

	
	
Engine mount bolt torque

	
	Pitot-Static system modifications


	Flight 3 Test Card

Limitations:  Max speed -  140 MPH (.8*175)

	
	Confirm 18 gallons of fuel on board

	
	Confirm CG will remain in the forward half of the CG range for the entire flight

	
	Execute Preflight Inspection Checklist

	
	Execute Before Engine Start Checklist

	
	Execute Engine Start Checklist

	
	Record engine parameters 1 minute after engine start

	
	Execute Before Taxi Checklist

	
	Verify operation of all aircraft systems:

	
	
Engine instruments and engine operation

	
	
Flight controls

	
	
Brakes

	
	
Flight instruments

	
	
Avionics

	
	Execute Before Take Off Checklist

	
	Make UNICOM call, line up on runway centerline, and execute first flight take off procedure

	
	Climb to 2500 feet AGL and trim for level flight

	Data collection

	
	55%
	60%
	65%
	70%
	75%
	80%
	

	Altitude
	
	
	
	
	
	
	

	Airspeed
	95
	105
	115
	125
	135
	140
	

	RPM
	
	
	
	
	
	
	

	Fuel Pres
	
	
	
	
	
	
	

	Oil Pres
	
	
	
	
	
	
	

	Oil Temp
	
	
	
	
	
	
	

	CHT
	
	
	
	
	
	
	

	EGT
	
	
	
	
	
	
	

	

	Post Flight Actions

	
	Engine cooling changes

	
	Flight control rigging changes

	
	Aileron trim changes

	
	Rudder trim changes

	
	Evaluate propeller performance/suitability, change if required

	
	Repair/Replace any damaged components

	
	Perform thorough Airworthiness Inspection, concentrating on:

	
	
Engine/fuel plumbing leaks

	
	
Hydraulic plumbing leaks

	
	
Landing gear and brakes

	
	
Flight control cables and attach points

	
	
Propeller bolt torque

	
	
Engine mount bolt torque

	
	


	Flight 4-9 Test Card

Limitations:  Max speed -  140 MPH (.8*175)

	
	Confirm 18 gallons of fuel on board

	
	Confirm CG will remain in the forward half of the CG range for the entire flight

	
	Execute Preflight/B4 Engine Start/B4 Taxi/ B4 Takeoff Inspection Checklist

	
	Execute B4 Engine Start / B4 Taxi / B4 Takeoff Checklists

	
	Climb to 1500 feet AGL and trim for level flight

	
	Set 75% power (2500 RPM) at maintain altitude for 10 minutes

	
	Raise nose 5 degrees at full power and climb for 1 minute.  Record temps.

	
	Decsend to original altitude using the following procedure:  Set power to descend at 1.5 times stall (90 MPH)  Continue for 30 seconds.  Record data.  IF CHT DROPS MORE THAN 30 DEGREES FROM LEVEL FLIGHT TEMPS INCREASE RPM AND DECREASE DESCENT ANGLE. 

	
	Repeat climb for 2 minutes.  Continue addind one minute to climbs until reaching 5 minutes or temps stabilize.  Subsequent descents should be incrased by 30 seconds per and increasing descent angles.

	
	Repeat procedure for 10 and then 15 degree climbs.  Descents should also increase in angle.  

	Data collection - Climb

	
	5/1
	5/2
	5/3
	5/4
	5/5
	

	Altitude
	
	
	
	
	
	

	Airspeed
	
	
	
	
	
	

	RPM
	
	
	
	
	
	

	Fuel Pres
	
	
	
	
	
	

	Oil Pres
	
	
	
	
	
	

	Oil Temp
	
	
	
	
	
	

	CHT
	
	
	
	
	
	

	EGT
	
	
	
	
	
	

	Descent

	Airspeed
	
	
	
	
	
	

	RPM
	
	
	
	
	
	

	Fuel Pres
	
	
	
	
	
	

	Oil Pres
	
	
	
	
	
	

	Oil Temp
	
	
	
	
	
	

	CHT
	
	
	
	
	
	

	EGT
	
	
	
	
	
	

	Data collection - Climb

	
	10/1
	10/2
	10/3
	10/4
	10/5
	

	Altitude
	
	
	
	
	
	

	Airspeed
	
	
	
	
	
	

	RPM
	
	
	
	
	
	

	Fuel Pres
	
	
	
	
	
	

	Oil Pres
	
	
	
	
	
	

	Oil Temp
	
	
	
	
	
	

	CHT
	
	
	
	
	
	

	EGT
	
	
	
	
	
	

	Descent

	Airspeed
	
	
	
	
	
	

	RPM
	
	
	
	
	
	

	Fuel Pres
	
	
	
	
	
	

	Oil Pres
	
	
	
	
	
	

	Oil Temp
	
	
	
	
	
	

	CHT
	
	
	
	
	
	

	EGT
	
	
	
	
	
	

	Data collection - Climb

	
	15/1
	15/2
	15/3
	15/4
	15/5
	

	Altitude
	
	
	
	
	
	

	Airspeed
	
	
	
	
	
	

	RPM
	
	
	
	
	
	

	Fuel Pres
	
	
	
	
	
	

	Oil Pres
	
	
	
	
	
	

	Oil Temp
	
	
	
	
	
	

	CHT
	
	
	
	
	
	

	EGT
	
	
	
	
	
	

	Descent

	Airspeed
	
	
	
	
	
	

	RPM
	
	
	
	
	
	

	Fuel Pres
	
	
	
	
	
	

	Oil Pres
	
	
	
	
	
	

	Oil Temp
	
	
	
	
	
	

	CHT
	
	
	
	
	
	

	EGT
	
	
	
	
	
	


	Flight 10-24 Test Card

Stability Tests and Control Checks

	Static Longitudinal Stability

	
	Fly to as close to zero stick forces as possible

	
	Pull to a speed 10% lower than zero

	
	Back pressure required to hold?     Yes     No     If Yes, continue

	
	Pull to a speed 20% lower than zero

	
	Back pressure required to hold?     Yes     No     If Yes, continue

	Dynamic Longitudinal Stability – Short Period Test

	
	Fly to as close to zero stick forces as possible

	
	Quickly pull to 3 degrees above zero, then push stick forward to original attitude

	
	At trim attitude release stick (but guard).

	
	Observe and record pitch oscillation.  Should return to originally trimmed attitude in 10 oscillations.



	Dynamic Longitudinal Stability – Short Period Test

	
	Altitude 6,000 ft and trim for straight and level cruise

	
	Slip aircraft.  Should be able to hold heading with minimum bank angle of 10 degrees     Yes     No

	
	Continue to slip aircraft until full deflection of either rudder or ailerons.  Release ailerons with rudder still in.  Aircraft should roll towards wings level.     Yes     No

	
	Repeat in opposite direction

	
	Altitude 6,000 ft and trim for straight and level cruise

	
	Slip aircraft.  Should be able to hold heading with minimum bank angle of 10 degrees     Yes     No

	
	Continue to slip aircraft until full deflection of either rudder or ailerons.  Release ailerons with rudder still in.  Aircraft should roll towards wings level.     Yes     No

Record observations



	Directional Stability Test

	
	Altitude 6,000 ft and trim for straight and level cruise

	
	Slowly yaw aircraft, keeping wings level with aileron

	
	Release rudder.  Aircraft should tend to return to straight flight

Yes     No     Record observations



	Spiral Stability

	
	Altitude 6,000 ft and trim for straight and level cruise

	
	Enter a 15-20 degree banked turn and release controls

Bank angle increases – Negative spiral stability

Bank angle constant – Neutral spiral stability

Bank angle decreases – Positive spiral stability

	


	Flight 25-34 Test Card

Vx, Vy, Airspeed indicator accuracy, Stall speed, Slow flight handling and testing

	Vy test

	
	Set base altitude as 6,000 MSL

	
	Begin full throttle climb WELL BELOW BASE ALTITUDE (5300 feet).  Stabilize speed at preslected speed at least 15 knots faster than predicted best rate of climb speed (115 MPH) prior to reaching base altitude.

	
	As aircraft passes through BASE altitude, begin a 1 minute time check.  Record altitude gained.

	
	Descend below base altitude and repeat procedure GOING 180 degrees out from previous test run.

	
	Decrease speed in 5 MPH increments and repeat.

	Data collection – Vy and x

	Airspeed
	115
	110
	105
	100
	95
	90
	85

	Gained Altitude
	
	
	
	
	
	
	

	EGT
	
	
	
	
	
	
	

	

	Power off Stall series

	
	Set base altitude as 8,000 MSL

	
	
Execute clearing turns


Stabilize altitude, airspeed, and heading


Establish landing configuration


Reduce power to 1000 RPM and trim


Raise nose as required to maintain altitude, note control inputs required to maintain level coordinated flight


Discontinue maneuver at onset of buffet, recover and record the reference pre-stall speed  _________

	
	Practice recoveries from approach to stall until comfortable

	
	Make turns to left and right at Vs + 5 MPH to become familiar with characteristics of the aircraft in this environment.  RUDDER MUST BE USED TO MAINTAIN BALANCED FLIGHT!

	Airspeed Indicator Accuracy

	
	Select FLX in GPS.  On RT 95, fly away from FLX at set airspeeds and altitudes and begin timing.  Record data for 10 mile runs.  Fly five miles beyond point to start return leg, turn and set same airspeed and altitude to record the return trip.

	

	TEMP at T/O
	
	
	

	Elevation
	
	
	

	IAS
	90
	100
	110

	Timed 10 mile run
	
	
	

	Return trip
	
	
	


Fuel consumption

Service Ceiling

Gross weight testing

Appendix 5.  Airc

Appendix 5.  Aircraft Squawk Record 

A very important part of any test program is disciplined documentation.  It is just as important to document what DIDN’T work, and how it was fixed, as it is to document what DOES work.  Here is a format, patterned after the format the US Air Force uses, for you to use to keep track of all of your squawks during your flight test program and beyond.

As an aside, I had a Beech Super Musketeer for a few years.  I used a squawk record like this one from the day I bought the airplane until the day I sold it.  It was interesting to me to see how the potential purchasers of my airplane regarded my record.  Every one of them reviewed it, smiled, asked about some of the things that hadn’t been fixed (I logged everything, like loose carpet, scratch in paint, etc.), and asked if they could take a copy of a blank form with them.  I’m convinced the squawk record helped sell my airplane.  Just something to think about.

	Discrepancy #
	Date
	Disposition

	Description
	Corrective Action

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	Actual Cost

	Estimated Cost
	Signature
	Date

	Discrepancy #
	Date
	Disposition

	Description
	Corrective Action

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	Actual Cost

	Estimated Cost
	Signature
	Date

	Discrepancy #
	Date
	Disposition

	Description
	Corrective Action

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	Actual Cost


Appendix 5.  Weather minimums

The weather will be VFR with winds <10 knots within 30 degrees of the runway, no gusts.  The ceiling will be 1000’ above the highest planned altitude, and visibility will be >5 miles.

Add a detailed list of weather minimums for each test flight.

Appendix 6.  Flight Manual Preparation and Publication

Do you need a flight manual for the airplane you built and tested yourself?  You may feel like it’s a lot of extra effort for nothing.  After all, you put every piece of the airplane together, installed all the systems to operate just as you want them to, and flew off every hour of the flight test requirements.  However, it is in your best interest to do a professional job of preparing the Flight Manual for your aircraft for several reasons.  First, it will make it easier for you to find all the information you have amassed on your aircraft if it is in one well organized document.  Second, a well thought out Flight Manual draft will go a long way in convincing a hard nose FAA inspector that you did a conscientious job of building and your aircraft deserves to be certificated.  And third, if anyone has detailed questions about your airplane and it’s performance, you have a document that contains all the information needed to answer any question.  The basic outline of the manual should follow the standard convention used for production aircraft.  The manuals are organized as follows:

Section 1 - General

Introduction

Descriptive Data

Engine

Propeller

Fuel

Oil

Maximum Certified Weight

Cockpit and Entry Dimensions

Baggage Compartment Dimensions and Capacity

Specific Loadings

Symbols, Abbreviations and Terminology

Section 2 - Limitations

Airspeed Limitations

Airspeed Indicator Markings

Power Plant Limitations

Power Plant Instrument Markings

Weight Limits

Center of Gravity Limits

Maneuver Limits

Flight Load Factor Limits

Fuel Limitations

Noise Levels

Placards

Section 3 - Emergency Procedures

Section 4 - Normal Procedures

Section 5 - Performance

Performance Graphs

Airspeed Calibration

Stall Speeds

Takeoff Distance

Rate of Climb

Time, Fuel, Distance to climb

Cruise Performance

Range Profile

Endurance Profile

Landing Distance

Section 6 - Weight and Balance/Equipment List

Section 7 - Description and Operation of the Airplane and It’s Systems

Detailed operating instructions for all aircraft systems

Section 8 - Airplane Handling, Servicing and Maintenance

Airplane Inspection Periods

Ground Handling

Servicing

Cleaning and Care

Section 9 - Supplements (probably not applicable)

Section 10 - Operating Tips

Obviously, your manual can be as detailed or as brief as you would like, and doesn’t need all the information above, but again, it is in your best interest to have some sort of flight manual for your creation.
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