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Symbols, Abbreviations and Terminology

A. General Airspeed Terminology and Symbols
	KCAS
	Knots Calibrated Airspeed - indicated airspeed corrected for position and instrument error and expressed in knots. Knots calibrated airspeed is equal to KTAS in standard atmosphere at sea level.



	KIAS
	Knots Indicated Airspeed – the speed shown on the airspeed indicator and expressed in knots.



	KTAS
	Knots True Airspeed – The airspeed expressed in knots relative to undistributed air which is KCAS corrected for altitude and temperature.



	VA
	Maneuvering Speed – The maximum speed at which you may use abrupt control travel.



	VFE
	Maximum Flap Extended Speed – The highest speed permissible with wing flaps in a prescribed extended position.



	VNO
	Maximum Structural Cruising Speed – The speed that should not be exceeded except in smooth air, then only with caution.



	VNE
	Never Exceed Speed – The speed limit that may not be exceeded at any time.



	VS
	Stalling Speed - The minimum steady flight speed at which the airplane is controllable.



	VSO
	Stalling Speed in Landing Configuration – The minimum steady flight speed at which the airplane is controllable in the landing configuration at the most forward center of gravity.



	VX
	Best Angle-of-Climb Speed – The speed which results in the greatest gain of altitude in a horizontal distance.



	VY
	Best Rate-of-Climb Speed – The speed which results in the greatest gain of altitude in a given time.
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B. Meteorological Terminology

	OAT
	Outside Air Temperature – The free air static temperature. It is expressed in either degrees Celsius or degrees Fahrenheit.



	Standard Temperature
	Standard Temperature – Is 15°C at sea level pressure altitude and decreases by 2°C for each 1000’ feet of altitude.



	Pressure Altitude
	Pressure Altitude – The altitude read from the altimeter when the altimeter’s barometric scale has been set to 29.92 inches of Mercury (1013mb).



	Density Altitude
	Density Altitude - The altitude in the International Standard Atmosphere that has the same air density as the air being evaluated.



C. Engine Power Terminology

	BHP
	Brake Horsepower – The power developed by the engine.


	RPM
	Revolutions Per Minute – Engine speed.


	MP
	Manifold Pressure – Air pressure measured in the engine’s induction system and expressed in inches of mercury (Hg).




D. Airplane performance and flight planning terminology

	Demonstrated Cross Wind Velocity
	Demonstrated Cross Wind Velocity – The velocity of the cross wind component for which adequate control of the airplane during take-off and landing was actually demonstrated during certification tests. The value shown is not considered to be limiting.



	Usable Fuel
	Usable Fuel – The fuel available for flight planning.



	Unusable Fuel
	Unusable Fuel – The quantity of fuel that can not be safely used in flight.



	GPH
	Gallon Per Hour – the amount of fuel (in gallons) consumed per hour.
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	NMPG
	Nautical Miles Per Gallon – The distance (in nautical miles) which can be expected per gallon of fuel consumed at a specific engine power setting and/or flight configuration.



	g
	G - The acceleration due to gravity.




E. Weight and balance terminology

	Reference Datum
	Reference Datum – An imaginary vertical plane from which all horizontal distances are measured for balance purposes.

 

	Station
	Station – A location along the airplane fuselage given in terms of the distance from the reference datum.



	Arm
	Arm – The horizontal distance from the reference datum to the centre of gravity (CG) of an item.



	Moment
	Moment – The product of the weight of an item multiplied by its arm.



	Centre of Gravity (CG)
	CG – The point at which an airplane, or equipment, would balance if suspended. Its distance from the reference datum is found by dividing the total moment by the total weight of the airplane.



	CG Arm
	Centre of Gravity Arm – The arm obtained by adding the airplane’s individual moments and dividing the sum by the total weight.



	CG Limits
	Centre of Gravity Limits – The extreme centre of gravity locations within the airplane must be operated at a given weight.



	Standard Empty Weight


	Standard Empty Weight – The weight of a standard airplane, including unusable fuel, full operating fluids and full engine oil.



	Basic Empty Weight


	Basic Empty Weight – The standard empty weight plus the weight of optional equipment.



	Useful Load
	Useful Load – The difference between the ramp weight and the basic empty weight.



	MRW
	Maximum Ramp Weight – The maximum weight approved for ground maneuver. (It includes weight of start, taxi and run-up fuel).
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	MTW
	Maximum Takeoff Weight – The Maximum weight approved for the start of the takeoff run.



	MLW
	Maximum Landing Weight – The maximum weight approved for the landing touchdown.



	Tare
	Tare – The weight of chokes, blocks, stands, etc. used when weighing an airplane, and is included in the scale readings. Tare is deducted from the scale reading to obtain the actual (net) airplane weight.
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Section 1 
SPECIFICATIONS
(All performance data is presented at typical Israeli Atmosphere - 28ºC and 70% RH)
	Dimensions
	
	

	
	Span
	24’ 0”       (7.32m)

	
	Length
	20’10”      (6.35m)

	
	Height
	7’ 4”         (2.24m)

	
	Wing Area
	116 sq ft   (10m2)

	SPEED:
	
	

	
	Maximum at Sea Level
	200 Kt IAS

	
	Cruise, 75% Power at 8,000 Ft
	163 Kt IAS

	
	
	

	RANGE
	(includes 3 gal. for taxi, takeoff & climb):
	

	
	75% @ 8000’ , no reserve
	608 nm  (1126 km)

	
	55% @ 8000’  no reserve
	739 nm  (1368 km)

	
	75% @ 8000’, one hour (8 gal) reserve
	446 nm  (825 km)

	
	55% @ 8000’, one hour (8 gal) reserve
	594 nm  (1100 km)

	
	
	

	RATE OF CLIMB
	AT SEA LEVEL
	1,800 FPM

	SERVICE CEILING
	
	24,500 FT

	TAKEOFF Distance
	
	535 Ft        (165m)

	LANDING Distance
	
	500 Ft         (153m)

	STALL SPEED (IAS):
	Flaps Up, Power Off
	60 Kt

	
	Flaps Down, Power Off
	55 Kt
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	WEIGHTS:
	MAXIMUM WEIGHT  (Normal Category & hard paved runways))
	1900 Lbs   (862kg)

	
	MAXIMUM WEIGHT  (Non paved runways)
	1800 Lbs   (816kg)

	
	EMPTY WEIGHT
	1138 Lbs    (516.2kg)

	
	MAXIMUM USEFUL LOAD
	762 Lbs       (346kg)

	
	BAGGAGE ALLOWANCE
	125 Lbs (56.7kg) per CG limits

	WING LOADING
	(gross weight / wings area)
	16.4 lb/ft2

	
	Positive G limit (See appendix 11.5)
	+ 6 g   (5g)

	
	Negative G limit  (See appendix 11.5)
	- 3 g  (2g)

	POWER LOADING
	(gross weight / engine HP)
	10.55 lb/hp

	
	
	

	FUEL:
	Capacity
	42 Gal Total    (159 lit)

	
	Unusable 
	1 Gal Total      (3.8 8lit)

	
	Type
	100LL Avgas or 95 Octane MoGas

	OIL
	Capacity
	Normal operating 7 Qts (8 Qts max for long range flights)

	
	Type
	SAE20W50 Mil-L-22851 or SAEJ1899 Ashless Dispersant

	ENGINE
	Lycoming 180HP model
	XIO-360-M1B

	
	Rated hors-power
	180     (134.2kW)

	
	Rated speed (RPM)
	2700

	
	Bore / Stroke, inches
	5.125 / 4.375

	
	Displacement, cubic inches
	361.0

	
	Compression ratio
	8.5:1
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	Firing order
	1-3-2-4

	PROPELLER
	Harzel
Model:
	72" dia. C/S
C2YR-1BF/F7496-2
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Section 2
Performance
Cruise Performance at 3,000’and below (OAT = 30°C, Mixture Adjusted(*)):
	IAS (/Kt)
	RPM
	MAP
	Fuel Flow (gph)
	% Power

	134
	2100
	20.7"
	7.4
	55 (99HP)


	138
	2200
	20.1”
	
	

	143
	2300
	19.6”
	
	

	T.B.D
	2100
	23.0"
	8.8
	65 (117HP)


	T.B.D
	2200
	22.4"
	
	

	T.B.D
	2300
	21.8"
	
	

	T.B.D
	2200
	24.8"
	10.0
	75 (135HP

	T.B.D
	2300
	24.2"
	
	

	T.B.D
	2400
	23.7"
	
	


Cruise Performance at 8,000’ (Israeli typical OAT, Mixture Adjusted(*)):

	IAS (/Kt)
	RPM
	MAP
	Fuel Flow (gph)
	% Power

	T.B.D
	2100
	19.5"
	7.4
	55 (99HP)


	T.B.D
	2200
	18.9"
	7.4
	

	T.B.D
	2300
	18.5"
	7.4
	

	T.B.D
	2100
	21.8"
	8.8
	65 (117HP)


	T.B.D
	2200
	22.2"
	8.8
	

	T.B.D
	2300
	20.7"
	8.8
	

	T.B.D
	2200
	---
	10.0
	75 (135HP

	T.B.D
	2300
	---
	10.0
	

	T.B.D
	2400
	22.5"
	10.0
	



(*) Fuel flow is based on Peak EGT enriched by 50 degrees down.

Range at 8,000’ , No Wind:

· All range calculations include 3 gal. for engine start, taxi, takeoff and climb.

	One hour (8 gal.) reserve:
	
	

	
	75% Power
	T.B.D

	
	65% Power
	T.B.D

	
	55% Power
	T.B.D
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Section 3
LIMITATIONS
	SPEED
	IAS (Kt) 
	REMARKS

	VNE
	Never Exceed Speed
	200 
	Do not exceed this speed in any operations.

	VNO
	Maximum Structural Cruising Speed
	170 
	Exceed this speed only in smooth air.

	VA
	Maneuvering Speed
	123 
	Do not make full control movements above this speed.  Full elevator deflection will result in a 6g load at this speed.

	VFE
	Maximum Flap Extended Speed
	95 
	Do not exceed this speed with flaps down

	Vy
	Best Rate of Climb
	85
	

	Vx
	Best Angle of Climb
	75
	

	Vs
	Stall Speed Clean
	54
	

	Vso
	Stall Speed Landing Configuration
	51
	


AIRSPEED INDICATOR MARKINGS

	MARKING
	IAS VALUE (Kt)
	SIGNIFICANCE

	White Arc


	50 – 87   
	Full Flap Operating Range.  Lower limit is Vso.  Upper limit is maximum speed with flaps extended

	Green Arc


	50 – 168  
	Normal Operating Range.  Lower limit is Vs.  Upper limit is maximum structural cruising speed

	Yellow Arc


	168 – 200 
	Caution range, to be flown only in calm or light turbulence condition.

	Red Line
	200     
	Maximum speed for all operations
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Aerobatic Entry Speeds
	Maneuvering
	Airspeed Entry

	Loops, Horizontal Eights
	122 – 165 Kt

	Immelman Turns
	130 – 165 Kt

	Ailerons Rolls, Barrel Rolls
	104 – 165 Kt

	Snap Rolls
	70 – 96 Kt

	Vertical Rolls
	156 – 165 Kt

	Split-S
	87 – 96 Kt

	Spin
	Low speed


"Know your airplane, know it well, know its limitations, and above all – know your own limitations" (Bob Hoover)
[image: image38.jpg]



Fig. 3.1 -Take-Off Distance & Rate of Climb Performance
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Section 4 - 3D ILLUSTRATION  
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Fig. 4.1 – 3D Views 
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Fig. 4.2 – Cockpit and luggage compartments dimensions
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Section 5 - WEIGHT AND BALANCE
	Maximum Weights:

	
	Aerobatic Category (See Appendix 11.5)
	1550 Lbs    (703kg)

	
	Normal Category (See Appendix 11.5)
	1900 Lbs     (816kg)

	Arms:
	
	

	
	Datum
	70 inches forward of wing leading edge (L.E.)

	
	Design C.G. Range
	15% to 29% of wing chord

	
	
	8.7” to 16.8” from L.E

	
	
	78.7” to 86.82” aft of Datum

	
	Aerobatic Aft. CG Limit
	26.5 % of wing cord

	
	
	15.3" from LE

	
	
	85.3" aft of Datum

	
	Wing L.E
	70 inches aft of datum

	
	Main wheel right
	94.06” aft of datum

	
	Main wheel left
	94.06” aft of datum

	
	Nose wheel
	34.55” aft of datum

	
	Fuel
	80.00” aft of datum

	
	Pilot
	91.78” aft of datum

	
	Passenger
	119.12” aft of datum

	
	Forward Baggage
	58.51” aft of datum

	
	Aft Baggage (Floor)
	138.00” aft of datum

	
	Aft Baggage (Shelf)
	152.91" aft of Datum
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Fig. 5.1 – Arms Stations for Empty W&B
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Aircraft weights empty in level flight attitude. (Includes 6 qts. of oil & unusable fuel)

	Location
	Weight
	Arm
	Moment

	Right Wheel
	408
	94.06
	38376

	Left Wheel
	438
	94.06
	41198

	Nose Wheel
	292
	34.55
	10089

	Total
	1138
	
	89663.36

	Empty CG
	
	78.79" aft of datum
	



Weight & Balance Data Calculation (Sample):
	#
	
	Weight
	Arm
	Moment 

(= Arm x Weight)

	1
	Aircraft
	1138
	78.79
	89663.36

	2
	Fuel (6lbs/gal)
	
	80.00
	

	3
	Pilot
	
	91.78
	

	4
	Passenger
	
	119.12
	

	5
	Fwd Baggage
	
	58.51
	

	6
	Aft Baggage
	
	138.00
	

	7
	Total
	= sum (Weight 1 to Weight 6)
	CG = Total Moment / Total Weight
	= sum (Moment 1 to Moment 6)


CG allowable range = 78.70 to 86.82 in aft of datum
Rev. B.2
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Fig. 5.2 - CG envelope
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Fig. 5.3 – CG Moment Envelope
Rev. B.1
WEIGHT AND BALANCE DATA (Samples)
	Table No. 1 - Pilot and Pax (Heavy)
	
	Table No. 2 - Full Baggage no Pax

	Empty Weight
	1138
	78.79
	89663
	
	Empty Weight
	1138
	78.79
	89663

	Fuel
	276
	80.00
	22080
	
	Fuel
	276
	80.00
	22080

	Pilot
	190
	91.78
	17438
	
	Pilot
	190
	91.78
	17438

	Passenger
	170
	119.12
	20250
	
	Passenger
	0
	119.12
	0

	FWD Baggage
	25
	58.51
	1463
	
	FWD Baggage
	90
	58.51
	5266

	AFT Baggage Floor
	0
	138.00
	0
	
	AFT Baggage Floor
	80
	138.00
	11040

	AFT Baggage Shelf
	0
	152.91
	0
	
	AFT Baggage Shelf
	25
	152.91
	3823

	Total
	1799
	 
	150894
	
	Total
	1799
	 
	149310

	CG Arm
	 
	83.88
	 
	
	CG Arm
	 
	83.00
	 

	
	
	 
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Table No. 3 - Same as Table No. 1 - end of Flight
	
	Tabel No. 4 - Same as Table No. 2 - end of Flight

	Empty Weight
	1138
	78.79
	89663
	
	Empty Weight
	1138
	78.79
	89663

	Fuel
	24
	80.00
	1920
	
	Fuel
	24
	80.00
	1920

	Pilot
	190
	91.78
	17438
	
	Pilot
	190
	91.78
	17438

	Passenger
	170
	119.12
	20250
	
	Passenger
	0
	119.12
	0

	FWD Baggage
	25
	58.51
	1463
	
	FWD Baggage
	90
	58.51
	5266

	AFT Baggage Floor
	0
	138.00
	0
	
	AFT Baggage Floor
	80
	138.00
	11040

	AFT Baggage Shelf
	0
	152.91
	0
	
	AFT Baggage Shelf
	25
	152.91
	3823

	Total
	1547
	 
	130734
	
	Total
	1547
	 
	129150

	CG Arm
	 
	84.51
	 
	
	CG Arm
	 
	83.48
	 

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Table No. 5 - Pilot and Pax (Light)
	
	Table No. 6 - Same as Table No. 5 - end of Flight

	Empty Weight
	1138
	78.79
	89663
	
	Empty Weight
	1138
	78.79
	89663

	Fuel
	276
	80.00
	22080
	
	Fuel
	24
	80.00
	1920

	Pilot
	120
	91.78
	11014
	
	Pilot
	120
	91.78
	11014

	Passenger
	170
	119.12
	20250
	
	Passenger
	170
	119.12
	20250

	FWD Baggage
	50
	58.51
	2926
	
	FWD Baggage
	50
	58.51
	2926

	AFT Baggage Floor
	45
	138.00
	6210
	
	AFT Baggage Floor
	45
	138.00
	6210

	AFT Baggage Shelf
	0
	152.91
	0
	
	AFT Baggage Shelf
	0
	152.91
	0

	Total
	1799
	 
	152143
	
	Total
	1547
	 
	131983

	CG Arm
	 
	84.57
	 
	
	CG Arm
	 
	85.32
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Section 6 - NORMAL PROCEDURES
PREFLIGHT INSPECTION
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Fig. 6.1 – Pre-Flight Inspection sequence
	[1] CABIN
	
	

	1
	Documentation
	Available In Airplane: 
Airworthiness Certificate 
Registration 
Radio Station.
Operating Limitations 
Weight and Balance information

	2
	Aeronautical Charts
	CURRENT AND APPROPRIATE TO FLIGHT

	3
	Seat Belt Securing Control Stick
	RELEASE

	4
	Ignition Switches
	OFF

	5
	Avionics Switch
	OFF

	6
	Master Switch
	ON

	7
	Fuel Quantity
	CHECK QUANTITY -- VERIFY ENGINE MONITOR RESET

	8
	Master Switch
	OFF
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WARNING

When turning ON the master switch, using an external power source, or pulling the propeller through by hand, treat the propeller as if the ignition switches were ON.  Do not stand, nor allow anyone else to stand, within the arc of the propeller, since a loose or broken wire, or a component malfunction, could cause the propeller to rotate.
	[2] STATIC PORT
	

	1
	Static inlet
	CHECK for blockage


	[3] EMPENNAGE
	

	1
	Tail Tie-Down
	DISCONNECT

	2
	Control Surfaces
	CHECK freedom of movement and Bearings


	[4] STATIC PORT
	

	1
	Static inlet
	CHECK for blockage


	[5, 6, 7 & 8] RIGHT WING

	1
	Flap
	CHECK security

	2
	Aileron
	CHECK freedom of movement and Bearings

	3
	Nav. and Strobe Light
	CHECK condition

	4
	Landing Light
	CHECK condition

	5
	Wing Tie-Down
	DISCONNECT

	6
	Fuel Quantity
	CHECK VISUALLY

	7
	Fuel Filler Cap
	SECURE!!!

	8
	Fuel Drain
	Drain and Check – NO WATER!

	9
	Main Wheel Tire
	CHECK for proper inflation

	10
	Chock
	REMOVE

	11
	Right Wing Tank
	Check General Status
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	[9] NOSE
	

	1
	Engine Oil Level
	CHECK, do not operate with less than 5 quarts. Check oil color. For local flights not more than 7 Qts.

	2
	Propeller and Spinner
	CHECK for nicks and security

	3
	Cowl Hinge Pins and Cam-locks
	CHECK for security

	4
	Air Inlet
	Remove two red plugs. CHECK for restrictions

	5
	Air Filter
	Clean and not blocked

	6
	Nose Wheel Tire
	CHECK for proper inflation

	7
	Fuel Tank Vents
	CHECK for blockage


	[10, 11, 12 & 13] LEFT WING

	1
	Main Wheel Tire
	CHECK for proper inflation

	2
	Chock
	REMOVE

	3
	Left Wing Tank
	Check General Status

	4
	Fuel Quantity
	CHECK VISUALLY

	5
	Fuel Filler Cap
	SECURE

	6
	Fuel Drain
	Drain and Check – NO WATER!

	7
	Pitot Tube Cover
	REMOVE and check for Pitot  blockage

	8
	Wing Tie-Down
	DISCONNECT

	9
	Taxi Light
	CHECK condition

	10
	Nav. and Strobe Lights
	CHECK condition

	11
	Aileron
	CHECK freedom of movement and Bearings

	12
	Flap
	CHECK security
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	BEFORE STARTING ENGINE

	1
	Preflight Inspection
	COMPLETE

	2
	Seat Belts and Shoulder Harnesses
	ADJUST and LOCK. Lock rear harness! Check back seat cushions and secure.

	3
	Canopy
	OPEN or Closed and secur. depending on weather

	4
	Fuel Selector Valve
	LEFT TANK

	5
	Avionics and Electrical
	Master Avionics Switch – OFF

	6
	Brakes
	Apply

	7
	Prop
	CLEAR


	
STARTING ENGINE

	1
	Master Switch
	ON

	2
	Strobe
	ON if required

	3
	Mixture
	Full forward

	4
	Prop
	Full forward

	5
	Throttle  
	Full forward

	6
	Boost Pump
	ON (2 to 3 seconds) then OFF

	7
	Throttle
	Full aft. then OPEN ¼ forwards

	8
	Propeller Area
	CLEAR

	9
	Ignition Switches
	ON (Both)

	10
	Starter Button
	PRESS

	11
	Mixture (Cold Engine)
	Leave OPEN

	11
	Mixture (Hot Engine)
	Close.   When engine starts, open slowly to Full Rich. 

	12
	Throttle
	ADJUST to 900 -1000 rpm

	13
	Oil Pressure
	CHECK   25+ psi at idle

	14
	Alternator
	ON

	15
	Avionics
	ON

	16
	Radio
	Control Tower


Note:


Any ground check that requires full throttle operation must be limited to three minutes, or less if the cylinder head temperature should be exceed the maximum as stated in the engine manual.
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	BEFORE TAKEOFF (Run-Up)

	1
	Brakes
	Apply

	2
	Flight Controls
	FREE and CORRECT

	3
	Dynon EFIS
	SET (ALT & Compass)

	4
	Altimeter (Mechanical)
	Airport Pressure

	5
	Fuel Selector Valve
	DESIRED TANK

	6
	Elevator and Aileron Trim
	Take-Off

	7
	Mixture
	Full forward

	8
	Prop
	Full forward

	9
	Throttle
	1800 rpm

	10
	Magnetos RPM Drop
	Check (Max 175, difference not more than 50 between them)

	11
	Prop
	Full Course (Max 500 RPM drop)

	12
	Engine Instruments
	CHECK (Green)

	13
	Throttle
	IDLE then 900 - 1000 rpm

	14
	Radios
	Request Clearance

	15
	Transponder
	ON - STBY

	16
	Check Flight Timer in EFIS
	

	17
	Canopy
	Latch & SECURE


	NORMAL TAKEOFF

	1
	Lights (Strobe, Position & Land)
	ON if required

	2
	Boost Pump
	ON

	3
	Wing Flaps
	Down 1 Green LED

	4
	Mixture
	Full forward

	5
	Prop
	Full forward

	6
	Throttle
	Full forwards (2700 rpm)

	7
	Elevator Control
	LIFT NOSE WHEEL (at 50 Kt IAS)

	8
	Climb Speed
	100 Kt IAS

	9
	Wing Flaps
	After reaching 300ft AGL - Up

	10
	Throttle & Prop
	Establish 22² to 23² Setting as required

	11
	Mixture
	After stable climbing speed achieved – lean to best power (Peak EGT minus 50 degrees F)

	12
	Boost Pump
	OFF
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	SHORT FIELD TAKEOFF (Not recommended)

	1
	Boost Pump
	ON

	2
	Wing Flaps
	8 Deg (2 Green LEDs)

	3
	Brakes
	APPLY

	4
	Mixture
	Full forward

	5
	Prop
	Full forward

	6
	Throttle
	Full forward

	7
	Stick
	BACK

	8
	Brakes
	RELEASE

	9
	Initial climb Speed
	70 Kt IAS (Vy)

	10
	After reaching 300ft AGL – speed 100 Kt, Flaps Up and fuel pump - OFF


	ENROUTE CLIMB

	1
	Airspeed
	100 – 115 Kt IAS

	2
	Throttle
	23 in Hg

	3
	Prop
	2300 RPM

	4
	Mixture
	lean to best power (Peak EGT minus 50 degrees F)

	5
	Transponder
	ALT


	CRUISE
	(3000ft @ 65% Power) » 140Kt IAS

	1
	Throttle
	22 in Hg

	2
	Prop
	2200 RPM

	3
	Mixture (!!!)
	lean to best power (Peak EGT minus 50 degrees F)


	LANDING
	
	

	1
	Fuel Selector
	To fullest tank

	2
	Boost pump
	On

	3
	Speed
	Slow to 80 Kt IAS, 70 at final

	4
	Flaps
	as needed

	5
	Mixture
	Full forward

	6
	Prop  
	Full forward

	7
	Landing Lights
	ON
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	AFTER LANDING

	1
	Boost pump
	OFF

	2
	Wing Flaps
	Full Down (used to break speed while taxing)

	3
	Transponder
	OFF


	ENGINE SHUTDOWN

	1
	Flaps
	UP

	2
	Master Switch (BAT)
	OFF

	3
	Throttle
	1000 RPM

	4
	Mixture
	Full Backwards

	5
	Ignition Switches
	OFF


	SECURING AIRCRAFT

	1
	Wheel Chocks
	INSTALL

	2
	Wing & Tail Tie-Down
	INSTALL AS REQUIRED

	3
	Pitot Tube Cover
	INSTALL AS REQUIRED

	4
	Cockpit
	CLEAN AND SECURE

	5
	Master and Electrical Switches
	Check - OFF

	6
	Canopy
	Close, Secured and lock.

	7
	Engine air intake
	Insert two red plugs

	8
	Aircraft
	Cover

	9
	Prop & Stick
	Chain, Lock
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Section 7 - EMERGENCY PROCEDURES
! Remember - Always continue to fly the aircraft !
	AIRSPEEDS FOR EMERGENCY OPERATIONS

	
	Maximum Glide Speed
(See Appendix 11.6 for glide performance)
	95 Kt IAS 

	
	Maneuvering Speed (Va)
	100 Kt IAS

	
	
	

	Engine Failure After Takeoff:
	

	
	Wing Flaps Up
	70 Kt IAS

	
	Wing Flaps Down
	61 Kt IAS

	
	
	


	ENGINE FAILURES

	ENGINE FAILURE DURING TAKEOFF RUN

	1
	Throttle
	IDLE

	2
	Brakes
	APPLY

	3
	Wing Flaps
	Down

	4
	Ignition Switches
	OFF

	5
	Master Switch
	OFF


	ENGINE FAILURE IMMEDIATELY AFTER TAKEOFF
Keep Flying!

	1
	Airspeed
	70 Kt IAS

	2
	Fuel Selector Valve
	OFF

	3
	Ignition Switches
	OFF

	4
	Wing Flaps
	AS REQUIRED

	5
	Master Switch
	OFF


	ENGINE FAILURE DURING FLIGHT
Keep Flying!

	1
	Airspeed
	95 Kt IAS

	2
	Landing Area
	Look for

	3
	Fuel Selector Valve
	SWITCH TANK

	4
	Boost pump
	ON

	5
	Mixture
	Full rich

	6
	Throttle 
	Full back then slowly forward for start engine

	If engine fails to start:
	

	7
	Fuel Valve
	Close!!!

	8
	Ignition Switches
	OFF

	10
	Landing
	Initiate and Perform forced landing:

	11
	Radio
	Report 

	12
	Flaps 
	As required

	13
	Master Switch
	OFF


	FIRES

	DURING START ON GROUND

	If engine starts:
	

	1
	Cranking
	CONTINUE, to get a start which would suck the flames and accumulated fuel through the servo and into the engine

	2
	Power
	1700 RPM for a few seconds

	3
	Engine
	SHUTDOWN and inspect for damage

	
	
	

	If engine fails to start:
	

	1
	Throttle
	FULL OPEN

	2
	Cranking
	CONTINUE

	3
	Fire Extinguisher
	OBTAIN

	4
	Engine
	SECURE


Rev. C.5
	ENGINE FIRE IN FLIGHT
Keep Flying!

	1
	Fuel Selector Valve
	OFF

	2
	Cabin Heat and Air
	OFF

	3
	Landing
	Initiate and Perform forced landing:

	4
	Radio
	Report 

	5
	Flaps 
	As required

	6
	Master Switch
	OFF


	ELECTRICAL FIRE IN FLIGHT
Keep Flying!

	1
	Master Switch
	OFF

	2
	All Other Switches (except magneto)
	OFF

	3
	Master Switch
	ON

	4
	Turn ON switches to find short  source
	Leave defected switch OFF

	5
	Vents/ Cabin Air/ Heat
	Open

	6
	Fire Extinguisher
	ACTIVATE (if available)


	CABIN FIRE

	1
	Master Switch
	OFF

	2
	Vents/ Cabin Air/ Heat
	Open

	3
	Fire Extinguisher
	ACTIVATE (if available)


	WING FIRE

	1
	Nav & Strobe Lights
	OFF

	2
	Landing Lights
	OFF

	3
	Pitot Heat
	OFF
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	ELECTRICAL / ALTERNATOR FAILURE

	1
	Electrical Equipment
	ON, as required

	2
	Flight
	TERMINATE as soon as practical, aircraft is on battery reserves only
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Section 8 - AIRPLANE & SYSTEMS DESCRIPTIONS


8.1 AIRFRAME

The airframe is aluminum alloy construction except for steel components comprising: engine mount, landing gear, landing gear mounts, elevator control horns and other miscellaneous items. Fiber-glass parts are used for the tips of wings and tail fairings as well as for cowls, wheel fairings, empennage fairings and canopy skirt. 
The aircraft's wings are conventionally configured with a NACA 23013.5 non laminar flow aerofoil.

8.2 COCKPIT LAYOUT

The aircraft's sitting arrangement is a "Tandem configuration" – Pilot at the front and Co-Pilot/Passenger at the rear.

The flight Data is all displayed by Dynon D-10 EFIS (Airspeed, AOA, Altimeter, VSI, Attitude (Artificial Horizon), Turn Indication, Ball and a Stable Magnetic Compass). Two conventional pneumatic instruments – ASI and a Sensitive Altimeter are located on both sides of the EFIS to serve as Back-Up.

The engine instruments are to the right side of flight instruments, and the avionics stack is to the left of the flight instruments (Figure 8.1a and 8.1b). 
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Fig. 8.1a – Flight Instruments                                 Fig. 8.1b – Engine Instruments
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Switches that are normally mainly used on the ground are on a right sub-panel on the right to the instrument panel (Figure 8.2). 
Switches that are normally used in flight are on the sub-panel to the left of the instrument panel (Figure 8.3). 
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Fig. 8.2 – Right side Sub-Panel
Fig. 8.3 – Left side Sub-Panel
The Throttle, Propeller control and Mixture are in a throttle quadrant mounted on the left cockpit wall below the instrument panel (Figure 8.4). 
The Fuel selector and Fuel gauges and Fuel Low Level Warning Lamps are located at the left lower console is on a horizontal shelf on the lower, left side of the cockpit (Figure 8.5).
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Fig. 8.5 – Fuel selector and Fuel Quantity Gauges
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Voltmeter, Voltage Measurement Selector and Hobbes Counter, are located at the right lower console below the Electric Circuit Breakers panel (Figure 8.6) and (Figure 8.7)
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Fig. 8.6 – Voltmeter and Selector                 Fig. 8.7 – Circuit-Breakers
The front stick grip contains controls for Pitch and Roll trim and PTT (Figure 8.8).
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Fig 8.8 – Trim and PTT
Two Auxiliary Power Sockets, Rear and Front cabin Light Switches and two pairs of Headsets' sockets are located on the right wall of the cockpit (Figure 8.9).
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Fig. 8.9 – Aux PWR sockets and Headsets and cabin light switches
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A Pitch and Roll trim switch and PTT are also located on the Control Stick of the rear cockpit. The rear stick can be removed, if necessary, by removing a safety pin and disconnection of a D-Sub connector.
The rear seat has Throttle and Propeller Control levers which mounted on the left side wall (Figure 8.10).
Two push-button switches to control the radio channels in use (one for the GNS-430 and the second for the ICOM-A200) are located aft the rear Throttle quadrant to the left side wall. A safety two-position locked switch is used to disconnect the two push-buttons from the radios (Figure 8.11).
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Fig 8.11 – Copilot's Avionics remote control panel
8.3 CANOPY
Canopy Latch - The canopy is latched by a handle and hook at the left front.

Although the handle may rotate and the hook may release if the handle is hit in flight, the air loads push the canopy forward, so there is no risk of it departing the aircraft.

8.4 ENGINE AND PROPELLER

The aircraft is powered by a Lycoming XI0-360-M1B four cylinder, direct drive, horizontally opposed engine rated at 180 HP at 2700 rpm. The engine is fitted with a 60 amp 14 volt main alternator, shielded magneto ignition, LASAR electronic ignition, Mechanical fuel pump, fuel injection and an alternate air induction system.
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The exhaust system is all stainless with a crossover configuration and no mufflers. 
One heat shroud provides cabin heat.

The propeller is a 74" Hartzell two-blade constant speed.
8.5 ENGINE CONTROLS

Engine controls consist of: Throttle, Propeller, Mixture, Alternate Air controls. 
The throttle, propeller and mixture controls are in a throttle quadrant mounted on the left side of the front cockpit (and Throttle + Propeller Control on the left side of the passenger seat). 
Alternate Air control is located on the left side above the Fuel gauges in adjacent to the Cabin Heat knob.
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8.6 ENGINE Performance
The following curve summarizes the Fuel consumption, engine percentage power and CHT/EGT as function of fuel/air mixture.
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Fig 8.11 Engine performances vs. fuel/air mixture setting
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8.6 LANDING GEAR

The landing gear is of conventional tri-gear configuration with steel landing gear legs. The front wheel is a free swivel, un-controllable. Ground Direction control is done by the rudder at high-speed and by breaks at low speeds. 
The main gear wheels are fitted with Cleveland 5:00 x 5 wheels and disk brakes. 
The Nose-Wheel is "Matco" wheel system, 11 x 4.0 – 5 tire. 

The braking system consists of two brakes attached to the rudder pedals operating individual Cleveland brake cylinders to each of the main landing wheels. The left and right brake cylinders share a common fluid reservoir installed on the top left front face of the fire wall. 
Care must be taken to avoid applying brake pressure when using rudder on the ground.
Air pressure for the main wheels is 25psi and the front wheel is 32psi.
8.7 FLIGHT CONTROLS

Dual controls are fitted. 
A pin at the base of the passenger control stick allows it to be removed without affecting the operation of the remaining controls. Elevator and ailerons are operated through a system of push rods. The rudder is operated by a cable system attached to the Pilot's adjustable rudder pedals and from the rear seat position by two pads connected to push rods that are connected to the rudder cables.

Pitch trim is by a tab on the right elevator actuated by an electric servo. Roll trim is by a spring system actuated by an electric servo. Pitch and roll trim are controlled by “Coolie Hat” switches on the pilot’s stick grip and on the rear stick. Trim positions are shown on LED indicators arranged in figure of "T" located on the upper left sub-panel (Figure 8.12). A "Two Place Trim Mixer" located under the pilot seat is used to enable control of the trim (both pitch and roll) from two "Coolie-hats" while preventing damage to the trim motors in case when two opposite inputs conflict between each other. The Trim Mixer gives priority to the firs input and ignores the other input. 
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Flaps are operated electrically and are continuously controlled by a switch mounted on the left sub-panel (Figure 8.13). LED's indicator indicates the Flap position.
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Figure 8.12 – General view of the 2 Place Trim Mixer
Figure 8.13 – Flaps control lever and position indicator
8.9 FUEL SYSTEM (see fig. 8.14)
Fuel is stored in two 21gallons tanks secured to the leading edge structure with screws and plate nuts. Fuel drains are fitted to the lowest point of each and should be opened prior to the first flight of the day to check for sediment and water.

The left tank is fitted with an inverted fuel "Flop-Pickup", which is a weighted length of flexible line, with a fuel pickup at the loose end. This introduces additional failure modes for the left tank - the fuel pickup could get hung up inside the tank, or it could become disconnected at the front end. These failures would increase the amount of unusable fuel in the left tank by several gallons.
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WARNING

Never assume that all fuel in the left tank is useable. There are 3/4 Gallon of un-used fuel in the right tank and 1 gallon in the left tank. The left tank must not be selected for take-off or landing unless there are at least 10 USG of fuel remaining. If it is planned to use most of the fuel on a flight, the left tank must be used to a low value first. 
The fuel selector valve is located to the left of the pilot’s seat on the lower console. 

An electric boost pump is fitted in case of failure of the engine-driven fuel pump and is also used during start, take off and landing, and when changing fuel tanks in flight. The boost pump is controlled by an ON/OFF toggle switch. The yellow boost pump lamp on the upper right instrument panel will illuminate when electrical power is applied to the boost pump.

The fuel filter is located on the left wall below the front baggage compartment. The electric boost pump is on the left side floor just after the fuel filter. 
Gascolator and its drain valve are located just in front of the firewall to the left side of the lower engine cowling.
A fuel flow transducer is mounted between the Injection Fuel Air servo and the fuel spider. The fuel pressure transducer is mounted on the firewall and fed from the engine driven fuel pump.
Rev. B.2
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Fig 8.14 – Fuel System Diagram
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8.10 ELECTRICAL  SYSTEM (see Appendix A – Electrical Wiring diagram)
The electrical system is of conventional design employing two (parallel connected) 12V 20AH Acid, Sealed, maintenance free Battery as the Main electric source and a 12V 2AH back-up battery for the Dynon D-10 EFIS.
All Power supply is activated Through a Battery Master Solenoid controlled by the "Master – Battery" Switch on the right sub-panel. 

All not essential electrical loads are fed from the Master Bus through circuit-breakers. A low voltage drop, Schottky diode feeds the Essential Equipment's Electric Bus. The Essential Bus might be fed through the "MLE (Minimum Load Essential Equipment) Switch" on the right sub-panel, in case of a total electrical power failure. The MLE switch is fed through an in-line fuse of 15A directly from the main battery. This fuse is located just to the right side of the battery tray behind the rear baggage compartment.

DC power to the Clock is fed through an in-line fuse of 1A connected directly to the main battery. This fuse is located in adjacent to the 15A MLE fuse.

The "Master – Alternator" switch, controls the output of the 60A rated alternator.  The alternator B-lead is routed thru a 70A in-line Fuse (located on the Engine side of the firewall) to the main Electric Bus.

A red Low Voltage warning lamp illuminate if the voltage drops below 12V.  
The circuit breakers panel is accessible to the pilot on the right shelf just below the right sub-panel. Each electrical circuit is protected by a circuit breaker rated in accordance with the wires associated with this circuit.
The back-up battery for the Dynon is charged from the main bus through an in-line fuse rated 7A Slow-Blow. This fuse is monitored by a red LED which lit when the fuse is blown. The back-up battery's fuse and monitor LED are located on the front side of the circuit-breakers shelf.
The battery charge/discharge current is monitored by an Ammeter (located on the right sub-panel) which senses the current by a serial shunt element.
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A Voltmeter (on the right lower console) enables voltage monitoring of several system junctions by a "Voltage Monitor Selector Switch".
The Starter Motor is activated by the "Starter" push-button, on the right sub-panel, which controls the starter solenoid located near the battery tray. Because of the huge amount of current required to crank the starter motor, there is no circuit protection for the 2AWG wire from the starter solenoid to the starter motor.

The negative pole of the battery (as well as all negative potential of the electrical system) is connected by a 2AWG wire to the aircrafts body in one point (under the floor at the left wall) as a "Star" configuration. 
Lights, Electric Fuel Pump, Flaps and Pitot-Heat are all controlled by toggle switches on the left sub-panel.
DC power to the avionics (for each equipment separately) is switched by an Avionics Electronic Switch (attached to the rear side of the forward baggage compartment). This electronic switch is controlled by the "Master Avionics" toggle switch on the instrument panel. A red lamp on the instrument panel is lit while the Master Avionic switch is OFF.
Notice

In case of failure to the Avionics Electronic Switch, one can disconnect the two plugs from the Electronic switch and connect them to each other.

A 7A capable always on Aux Outlet is provided under and behind the center control bracket.  A complete power wiring diagram is provided in this POH (see Appendix 11.2).  
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8.11 FLIGHT VACUUM SYSTEM 
The flight data is manipulated and displayed by the "Dynon D-10 EFIS". 

The D-10 is fed from three pressure sources: 

a. Static Pressure,

b. Dynamic (Pitot) Pressure and

c. AOA Pressure.

The Pitot pressure and the Static pressure are also fed to conventional High Sensitive Altimeter and ASI which used as back-up to the D-10.
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Fig 8.12 – Flight Vacuum System Diagram
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9. AIRPLANE HANDLING, SERVICE & MAINTENANCE  
9.1 Daily Inspection
	Location
	Item to be checked
	Condition / Operation
	remarks

	Cockpit
	
	
	

	1
	Control Lock
	Remove
	

	2
	Battery Switch
	ON
	

	3
	Fuel Quantity
	CHECK
	

	4
	Lights 
	CHECK
	

	5
	All Switches
	OFF
	

	6
	Flaps
	Extend
	Check Flaps Position Indicator

	7
	Trim
	Operate all directions
	Check Trim Position Indicators

	8 
	Canopy
	Smooth movement
	

	9
	Canopy Lock
	Condition
	

	Left Main Gear
	
	
	

	1
	Tire
	Condition / Tread
	

	2
	Chocks
	Remove
	

	3
	Brake Pads
	Condition
	

	4
	Brake Line
	No Chafing
	

	Left Wing
	
	
	

	1
	Leading Edge
	Smooth, No Damage, Clean
	

	2
	Upper / Lower surface
	Smooth, No buckling / distortion
	

	3
	Fuel Quantity
	Adequate For Flight, Cap Secured!!!
	

	4
	Tank Sump
	Drain, No leak
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	5
	Pitot
	Clean, no Damage and not Blocked
	

	6
	Wing Tip
	No Damage, No Cracks, Paint and Pos Light and Strobe
	

	7
	Left Aileron
	Condition, Free Movement
	Check that there are no any foreign Objects between aileron and wing

	8
	Left Flap
	Condition, Flap Actuator
	Check piano hinge 

	Left Fuselage
	
	
	

	1
	Static Port
	Clean and not blocked
	

	Tail Assembly
	
	
	

	1
	Horizontal Stabilizer
	Condition, No damage to leading edge
	

	2
	Vertical Stabilizer
	Condition, No damage to leading edge
	

	3
	Elevator/Rudder


	Free motion, No rubbing
	

	4
	Trim Tab
	Condition
	

	5
	Rudder Cable


	Secure, No Bending of cable to fitting
	

	Right Fuselage
	
	
	

	1
	Static Port
	Clean and not blocked
	

	Right Wing
	
	
	

	1
	Right Flap
	Condition, Flap Actuator
	Check piano hinge 
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	2
	Right Aileron
	Condition, Free Movement
	Check that there are no any foreign Objects between aileron and wing

	3
	Wing Tip
	No Damage, No Cracks, Paint and Pos Light and Strobe
	

	4
	Tank Sump
	Drain, No leak
	

	5
	Fuel Quantity
	Adequate For Flight, Cap Secured!!!
	

	6
	Upper / Lower surface
	Smooth, No buckling / distortion
	

	7
	Leading Edge
	Smooth, No Damage, Clean
	

	Right Main Gear
	
	
	

	1
	Tire
	Condition / Tread
	

	2
	Chocks
	Removed
	

	3
	Brake Pads
	Condition
	

	4
	Brake Line
	No Chafing
	

	Right Nose Area
	 
	
	

	1
	Oil Quantity
	7Quarts minimum
	

	2
	Dip Stick
	Secure Not too tight!
	

	3
	Inspection Door
	Close / secure
	

	Nose Front 
	
	
	

	
	Propeller
	Blades Smooth, No nicks
	

	
	Spinner
	Secure, no cracks at attach screws
	

	Left Nose Area
	
	
	

	
	Cowling
	Secure
	

	
	NACA Port
	No obstruction, No birds nests
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9.2 50 Hours Inspection
The following list shall be performed, in addition to the daily inspection list, every 50 hours or every six (6) months whichever comes first. 
1. Drain oil sump with oil hot. Send sample for analysis (see Lycoming Service Letter No. 171).
2. Replace oil filter. Cut open &inspect (The filter paper).

3. Add 7 to 8 Quarts of Aircraft grade oil according to Lycoming Service Instruction No.   1014M  
4. Inspect & clean suction oil screen.

5. Check & record brake fluid level.

6. Check condition and integrity of:

a. Fuel & oil hoses.

b. Spark Plugs and Ignition system.

c. Magneto P-lead & mounting bolts.

d. Exhaust system & attachment hardware.

e. Cylinders – check for oil leak at rocker box covers, and check for signs of overheating (burned paint).
f. Baffling / plenum.

g. Firewall forward wiring.

h. Engine mounting bolts.

i. Firewall seals.

j. Cowling hinge eyes.
7. Inspect & lubricate:

a. Throttle, Mixture & Prop linkages.

b. Alternate air door & control.

8. Check alternator belt condition & tension.

9. Check tires for wear and correct, rotate – replace as necessary.

10. On test flight, log engine data.
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9.3 100 Hours Inspection

A. Engine Section
1. Preparations
Remove and clean engine cowling and baffles: Inspect for cracks, wash engine.
2. Hot engine compression

perform a hot engine differential compression check: 
cylinder reading:
1.                2.               3.                4.  
3. Lubricating system
a. drain sump and change oil filter
b. remove pressure and suction screens, check for metal particles

c. clean and inspect screens, reinstall and safety screens
d. check engine for oil leaks (note and correct)
e. inspect condition of oil cooler
f. service engine with recommended lubricating oil (refer to Lycoming specification 301E and service instruction 1014 or T.C.M service manual
4. Ignition and Electrical Systems
a. inspect spark plugs, replace or clean, and Adjust gaps.
b. inspect ignition harness for general condition, free from fraying or chaffing.
c. Inspect magnetos and points: check magneto timing: check distributor block for erosion or cracks.
d. inspect ignition timing in accordance with Lycoming SI No.1437

5. Electrical system
a. inspect battery for security, and vent for obstruction.
b. inspect generator or alternator and accessories.
c. inspect electrical components and wiring.
d. inspect starter and starter drive: lubricate starter drive.
6. Fuel system
a. inspect fuel injection system, clean screens, and injector nozzles (refer to Bendix service manual or T.C.M. service manual).
b. check power boost system for proper operation and seal for leaks (M20E, F G J).
c. remove, clean and inspect dry-air filter.
d. inspect air induction system and alternate air valve 

e. inspect fuel selector valve for operation and proper pointer indication.
f. operate boost pump, check pressure and all lines for leaks.
g. Clean Gascolator screen.
h. Check fuel pressure.
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7. Exhaust System - remove heater jacket and inspect exhaust system for leaks and cracks. Remove exhaust cavities, inspect area.
8. Firewall - Inspect firewall for proper sealing and freedom form cracks.
10.  Engine Mount - Inspect tubular engine mount for cracks, bolts and rubber mounts for security.
11.  Engine Controls - Lubricate engine controls and inspect for security, full travel, free movement.
12. Spinner - Remove propeller's spinner and check for cracks and general condition.
13. Propeller - Inspect propeller's hub for grease leakage, check hub bolts and mounting bolts for proper torque, inspect blades for cracks nicks, and dents, lubricate as needed (refer to appropriate manufacturers, handbook.
14. Reinstall Spinner - Reinstall spinner, check for correct interference fit with prop. Cylinder – shim with Teflon tape a/r.
B. Airframe Section

1. General Condition - Inspect exterior and interior of aircraft for general condition, collision damage, dents and loose rivets.
2. Lower Longerons - Inspect tubular structure lower longerons.
3. Control surfaces - Inspect control surfaces for security of attachment, proper rigging, free movement, collision damage, dents.
4.  Flight Controls Lubrication Lubricate flight control system guide L hinge points, rod end bearing, and bell cranks.
5. Fuselage / Wings / Empennage - Inspect all wing, fuselage, and empennage during drain holes for obstruction.
6.  Trim - Inspect empennage trim system for proper operation and rigging.
7.  Flaps - Inspect flap system for proper operation and rigging, lubricate.
8. Flight Instruments (ASI, Altimeter & Dynon) - Inspect flight instruments, filters, and vacuum system for proper operation, marking, and condition, clean vacuum air filter.
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9. Electric - Cabin - Inspect cabin lights, circuit – breakers, and electrical components for proper operation.
10. Wings interior - Inspect wing interior in fuel tank area for fuel leaks, fuel tank vents for obstruction, and fuel filler caps for security and proper operation.
11.  Canopy - Inspect Canopy for condition (cracks, crazing scratches & distortion), proper operation and sealing.
12.  Seats & Harnesses - Inspect seats, seat belts and shoulder harnesses for security, proper operation, and condition
13.  Magnetic Compass - Inspect compass deviation card for proper indication and compensation.
14.  Avionics - Inspect Avionics equipment for proper installation and operation.
C. LANDING GEAR
Raise aircraft on jacks - 
1.  Breaks - Inspect breaks, hydraulic break cylinders, and hydraulic system for leaks and general condition.

2. Wheel Inspection - Remove wheels, inspect, repack, reinstall, and safety. Lubricate brake guide pins using silicone base lubricant. Check wheels for free rotation and proper brake action.
D. POST-INSPECTATION OPERATION CHECK
1.  Propeller Governor - Check propeller governor operation with engine running at 2000 rpm and pitch control at low pitch (high rpm) when propeller control is pulled out to high pitch (low rpm),  engine speed should decrease at least 500 rpm.
2.  Engine Controls - Check ease of operation for all engine controls with engine running.
3. Alternator Indications - Check alternator output indication.
4. Oil Pressure - Check oil pressure indication
5.  Fuel Pressure - Check fuel pressure indication
6. Fuel Quantity - Check fuel quantity gauges indication and warning light.
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7. Cylinder Head Temperature - Check cylinder head temperature indication.
8.  EGT Gauge - Check EGT gauge operation.

9.  Oil Temperature - Check oil temperature indication.
10. Engine Idle RPM - Check idle rpm idle mixture and idle cutoff.
11.  Propeller Pitch Control - Check propeller pitch through range.
13. Magnetos Drop - Check magneto drop and ground.
14.  Cabin Lights - Check cabin and panel lights.
15.  Avionics - Check radio and Avionics operation.
16.  Fuel Selector Valve - Check fuel selector valve operation.
17. Flap position Indicator - Check flap position indicator.
18.  Trim Pos. Indicator - Check trim position indicator.
19. Breaks Operation - Check brake operation.
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9.4 Annual condition inspection
This section describes the annual inspection requirements. The following list will be print out as a separate document to be performed by one of the Primary Builders of this aircraft, or by a licensed AP.

Each checked item should be recorded. 
After completion of the annual inspection this report should be kept in the maintenance file to be presented, if required, to the authorities.

Engine and Propeller should be overhauled based of "ON-Condition" basis.
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	Annual Condition Inspection
	

	MAKE:
	RV-8A
	
	

	REGISTRATION #:  
	4X-OAA
	SERIAL #:
	80295

	
	
	Date:
	

	
	
	Airframe Hours:
	

	
	
	Engine Hours:
	

	
	
	Propeller Hours:
	

	Performed By:
	Name:
	
	Signature:
	


Preperations - Periodical Replacement Consumables
	Item
	Mfr. P/N
	Activity
	Replace every: (Hours)
	Next Replacement (Hobbs)

	Oil
	
	
	50
	

	Oil Filter
	
	
	
	

	Spark Plugs
	
	
	
	

	ELT Batteries
	
	
	
	

	ELT Remote Batteries
	
	
	
	

	Air Filter
	
	
	
	

	Brakes
	
	
	
	

	Tires/Tubes
	
	
	
	

	Wheel Bearing Grease
	
	
	
	


Time Limited Items - Change per:
	Item
	Last Replaced
	Next Total Time to replace
	Next HOBBS to replace

	ELT Batteries (Replace every 1 year)
	
	
	

	ELT Remote Battery (Replace every 2 years)
	
	
	

	Transponder Inspection & Certification
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 A. PROPELLER GROUP

1. [....] Remove spinner, inspect it  and back plate for no cracks and corrosion....

2. [....] Inspect blades for nicks and cracks....

3. [....] Check for grease and oil leaks....

4. [....] Check spinner mounting brackets....
5. [....] Check propeller mounting bolts and safety....

6. [....] Inspect hub parts for cracks and corrosion....
7. [....] Reinstall Spinner...
B. ENGINE GROUP
1. [....] Remove engine cowls....

2. [....] Clean and check cowling for cracks, distortion and loose or missing fasteners....

3. [....] Drain engine  oil sump...

4. [....] Remove, inspect, and replace oil filter…
5. [....] Cut open oil filter, inspect for particles...

6.  [....] Check oil temp and oil pressure senders for leaks and security....

7. [....] Check oil lines and fittings for leaks, chafing security, dents and cracks....

8. [....] Clean and check oil cooler fins....
9. [....] Fill engine with oil per lubrication chart...

10. [....] Clean engine....

11. [....] Check condition of spark plugs, adjust gap (0.018" / 0.46mm)....

12. [....] Check ignition harness and insulators....

13. [....] Conduct a compression check: #1 ___/80,  #2 ___/80,  #3 ___/80,  #4  ___/80 

14. [....] Check magnetos timing…
15. [....] Reinstall Spark Plugs (Rotate position) apply anti-seize and torque to 35 ft/lbs....
16. [....] Remove air filter and clean....

17. [....] Check intake seal for leaks and clamps for tightness....
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18. [....] Inspect condition of fuel lines....

19. [....] Check fuel system for leaks.....

20. [....] Check engine controls – throttle and mixture…
21. [....] Inspect exhaust stacks, connections, gaskets and retorque mounting nuts....

22. [....] Inspect heat exchange and baffles....
23. [....] Check breather tube for obstructions and security....

24. [....] Check crankcase for cracks, leaks, security of bolts....

25. [....] Check engine mounts for cracks and loose mountings.......

26. [....] Check firewall seals....
27. [....] Remove Alternator’s drive belt and turn the alternator’s rotor to check    condition of bearings for abnormal noise or roughness...

28. [....] Check condition of the drive belt, replace if required, attach the drive belt and check for correct tension....
29. [....] 5 Year or 1000 hour intervals – Remove field brush assembly and inspect brushes for excess wear. Replace brush assembly if brushes extend less than ¼” from edge of brush holder case…
30. [....] Check condition of starter....

31. [....] Check fluid in brake reservoir....

32. [....] Lubricate all controls....

33. [....] Reinstall engine cowl....
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C. CABIN GROUP 

1. [....] Inspect canopy and windows....

2. [....] Check upholstery for tears....

3. [....] Check seats, seat belts, shoulder straps....

4. [....] Check trim operation...

5. [....] Check rudder pedals....

6. [....] Check electric fuel pump for operation.....

7. [....] Check fuel filter….

8. [....] Check control stick, systems and connection.....

9. [....] Check landing, Taxi, Strobe, NAV, cabin, and instrument lights...

10. [ ] Check Dimmers functioning…
11. [....] Recalibrate the Flap Position Indicator…
12. [....] Check instruments, lines and attachments....

13. [....] Check operation of fuel selector valve....
14. [....] Replace ELT batteries (Duracell MN1300 for the ELT unit and Duracell DL1/3NB for the Remote unit). Operate the ELT by the remote switch, for three seconds, and verify reception by the Control Tower 
(This test must be performed during the first 5 minutes of the round hour and for no longer then 3 seconds)
15. [....] Check condition of heater controls....

16. [....] Check condition and operation air vents....

17. [....] Check all placards condition….
D. FUSELAGE AND EMPENNAGE GROUP
1. [....] Remove inspection plates and panels...

2. [....] Check electronic installations....

3. [....] Check bulkheads and stringers for damage...

4. [....] Check antenna mounts and wiring....

5. [....] Check fuel lines and valves....
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6. [....] Check vertical fin and rudder surfaces....
7. [....] Check rudder horn and attachment....
8. [....] Check vertical fin attachments....

9. [....] Check rudder bolts for wear...

10. [....] Check horizontal stabilizer and elevators...

11. [....] Check horizontal stabilizer attachment...

12. [....] Check elevator trim servo for wear and operation…

13. [....] Check elevator horn...

14. [....] Check elevator bolts for wear...

15. [....] Check elevator bell cranks and controls....

16. [....] Lubricate all bearings as needed.....

17. [....] Reinstall inspection plates and panels....
18. [....] Check Radios and Avionics antennas condition…

19. [....] Check integrity of the 4X- *** letters….
E. WING GROUP

1. [....] Remove inspection plates...

2. [....] Check surfaces and tip for damage and loose rivets and condition of walkways....

3. [....] Check aileron mounts and attachments....

4. [....] Check aileron bell-crank and control tubes....

5. [....] Check flaps and attachment for damages....

6. [....] Check all wing attachment bolts....

7. [....] Check fuel tanks and lines for leaks...

8. [....] Check fuel tank vents....

9. [....] Reinstall inspection plates....
10. [....] Operate and check Landing and Taxi lights. Check lenses condition (no cracks no scratches) and transparency….
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11. [....] Operate and check Position lights (including the rudder's white light) condition. Check lenses condition (no cracks no scratches) and transparency….

12. [....] Operate and check Strobe-Lights condition. Check lenses condition (no cracks no scratches) and transparency….
F. LANDING GEAR GROUP

1. [....] Check nose gear travel and damper tightness....

2. [....] Check main gear attachments...

3. [....] Check tires for cuts and wear....

4. [....] Remove wheel, clean, and repack bearings...

5. [....] Check wheels for cracks, corrosion and broken bolts....

6. [....] Check tire pressure....

7. [....] Check brake lining and disc....

8. [....] Check brake lines....

G. OPERATIONAL INSPECTION

1. [....] Check fuel pump and fuel tank selector....

2. [....] Check fuel pressure....

3. [....] Check oil pressure and temperature....

4. [....] Check alternator output....

5. [....] Check manifold pressure....

6. [....] Check Cabin heat operation....

7. [....] Check throttle and mixture operation....

8. [....] Check propeller smoothness....

9. [....] Check electronic equipment operation....
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H. Documentation
1.  
[....] Perform Aircraft weighting, calculate and fill a W&B report....
2.  [....] Place entry of the Annual Inspection in the Aircraft's Log Book....
3.  [....] Place entry of the Annual Inspection in the engine's Log Book....

4.  [....] Place entry of the Annual Inspection in the propeller's Log Book....
I. Known problem areas – Must be checked carefully and fixed if and as required:

1. Smoking rivets on forward bottom skin

2. Chafing brake lines on gear leg fairing and beneath wheel pant

3. Chaffing of wheel on wheel pant

4. Fretting corrosion at gear leg fairing intersection

5. Corrosion of exposed rod end bearings

6. Rudder contacting elevator roots in flight (dynamic clearance less than static clearance!)

NOTES: ……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
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10. Reserved For Additional Data
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11. APPENDIXES
11.1 Flight and Power Plant Operations Data
A. Density Altitude vs. Temperature vs. Pressure Altitude


[image: image15.wmf]
B. Take-Off Cross-Wind Calculation
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C. Pre-Flight Passenger Briefing

(This paragraph is written in Hebrew for the convenience of the pilot. A copy of this text is printed and been carried in the passenger cabin)

תדריך לנוסע

(על הטייס חלה חובה לקרוא לנוסע לפני ביצוע כל טיסה עם נוסע ע"מ ליידעו על אופיו המיוחד של המטוס)

1. מטוס זה הוא מטוס ניסיוני שאינו בנוי ואינו נבדק עפ"י כללי התעופה המסחרית.

2. אין לעשן בתוך המטוס ובסביבתו.

3. הכניסה לתא המטוס מצד שמאל. אין לדרוך על משטחי המדפים אלא רק על הפסים השחורים בשורש הכנף.

4. יש לחגור חגורות בטיחות בכל מהלך הטיסה.

5. משדר מיקום בחירום נמצא בתא מטען אחורי.

6. (בטיסה מעל הים – ציוד הישרדות במים נמצא בתא מטען אחורי).

7. יש לוודא כי כל הציוד האישי המוחזק בידי הנוסע מאובטח במהלך כל הטיסה.
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D. POWER PLANT LIMITATIONS

The following limitations and gauges markings are for the Lycoming IO-360-M1B1
	Engine Speed (RPM)
	
	

	
	Max. - Red line
	2700

	
	Green arc
	500 to 2700

	Oil Temperature (Deg. F)
	
	

	
	Max.
	245

	
	Normal 
	180

	
	Green arc
	140 to 245

	
	Minimum for continuous operation - Red line
	140

	CHT - Cylinder Head Temperature (Deg. F)
	
	

	
	Max. - Red line
	500

	
	75% power cruise (Recommend max.)
	435

	
	Economy cruise (Recommended maximum)
	400

	
	Green arc
	150 to 500

	
	Recommended minimum for max. engine life
	150

	Oil pressure (psi)
	
	

	
	Maximum (start, warm-up, taxi and takeoff) – Red line
	115

	
	Maximum (normal operations)
	95

	
	Minimum (normal operations)
	55

	
	Green arc
	55 to 95

	
	Yellow arc
	25 to 55

	
	Minimum (idle) – Red line
	25
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	Oil sump capacity (US Qts)
	
	

	
	Maximum
	8

	
	Minimum safe quantity
	3

	Fuel pressure (at injector inlet) (psi)
	
	

	
	Maximum – red line
	45

	
	Green arc
	14 to 45

	
	Minimum – Red line
	14

	Fuel Level (gal.)
	
	

	
	Minimum per tank – Red line + Red Ind. Light
	5


Starter cranking is limited to six 10 second cranking cycles with 20 second cool down between cranking attempts, then 30 minutes cooling.
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E. Power Setting & Fuel Consumption Table

In order to get out of the engine the rated power and the fuel consumption as follow, manifold pressure should be set as per the table below:
	Press. Alt. (x1000 ft)
	Std. Alt. Temp. (( C)
	Rated Power =

99 HP (55%)
	117 HP (65%)
	135 HP (75%)

	
	
	Fuel consumption = 7.4 gph
	8.8
	10

	 
	 
	RPM  &  MAN. PRESS. For the above setting

	 
	 
	2100
	2200
	2300
	2400
	2100
	2200
	2300
	2400
	2200
	2300
	2400

	SL
	15
	20.9
	20.3
	19.8
	19.3
	23.3
	22.7
	22.1
	21.5
	25.1
	24.5
	23.9

	1
	13
	20.7
	20.1
	19.6
	19.1
	23.1
	22.4
	21.8
	21.3
	24.8
	24.2
	23.6

	2
	11
	20.4
	19.8
	19.3
	18.8
	22.8
	22.1
	21.6
	21.0
	24.6
	24.0
	23.4

	3
	9
	20.2
	19.6
	19.1
	18.6
	22.5
	21.9
	21.3
	20.8
	24.3
	23.7
	23.2

	4
	7
	19.9
	19.3
	18.9
	18.4
	22.3
	21.6
	21.1
	20.6
	24.0
	23.5
	22.9

	5
	5
	19.7
	19.1
	18.7
	18.2
	22.0
	21.4
	20.9
	20.3
	23.8
	23.2
	22.7

	6
	3
	19.5
	18.9
	18.4
	18.0
	21.8
	21.1
	20.6
	20.1
	---
	23.0
	22.5

	7
	1
	19.3
	18.7
	18.2
	17.8
	21.5
	20.9
	20.4
	19.9
	---
	---
	22.2

	8
	-1
	19.0
	18.4
	18.0
	17.6
	21.3
	20.7
	20.2
	19.7
	---
	---
	22.0

	9
	-3
	18.8
	18.2
	17.8
	17.4
	---
	20.4
	20.0
	19.5
	---
	---
	21.8

	10
	-5
	18.6
	18.0
	17.6
	17.2
	---
	---
	19.8
	19.3
	---
	---
	21.5

	11
	-7
	18.4
	17.8
	17.4
	17.0
	---
	---
	---
	19.1
	---
	---
	21.2

	12
	-9
	18.2
	17.6
	17.2
	16.8
	---
	---
	---
	18.9
	---
	---
	21.0

	13
	-11
	---
	17.4
	17.0
	16.7
	---
	---
	---
	18.7
	---
	---
	20.7

	14
	-13
	---
	---
	16.8
	16.5
	---
	---
	---
	18.5
	---
	---
	20.5

	15
	-15
	---
	---
	16.6
	16.3
	---
	---
	---
	18.3
	---
	---
	20.3


To maintain constant power, correct manifold pressure approximately 0.17" Hg for each 5.6( C. variation in air temperature from standard altitude temperature.  Add manifold pressure for air temperatures above standard; subtract for temperatures below standard.
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11.2 Electrical System Diagram                                                                                                          Rev B.2
A. Page 2 - Firewall forward
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11.4 Equipment List

	#
	Section
	Item
	Mfr.
	Mfr P/N / Model
	Qty.

	A
	Avionics & Flight Instruments
	 
	 
	 
	

	
	A1
	EFIS - Flight Data
	Dynon Avionics
	D-10
	1

	
	A2
	Remote Digital Compass
	Dynon Avionics
	EDC-D10
	1

	
	A3
	Pitot Probe
	Dynon Avionics
	100141-000
	1

	
	A4
	OAT Probe
	Dynon Avionics
	OAT
	1

	
	A5
	Radio
	Icom
	A-200
	1

	
	A6
	COM Antenna
	RAMI
	AV-17
	1

	
	A7
	Multisystem Avionics
	Garmin
	GNS-430
	1

	
	A8
	Transponder
	Narco Avionics
	AT-155
	1

	
	A9
	Transponder Antenna
	RAMI
	AV-22
	1

	
	A10
	ELT
	AMERI-KING
	AK-450
	1

	
	A11
	Audio Panel
	PS
	PS465
	1

	
	A12
	ASI
	UMA
	16-311-241D
	1

	
	A13
	Altimeter
	Van's
	IF BG-3E
	1

	
	A14
	Accelerometer
	Van's
	IF BJ10-2
	1

	
	A15
	Encoder (Blind)
	Ameri-King
	AK-350
	1

	
	A16
	Compass Panel Mount
	Van's
	IF CM-13L
	1

	
	A17
	GPS
	Garmin
	Area-500
	1

	 
	 
	 
	 
	 
	


Rev. B.2
	E
	Engine Gauges
	 
	 
	 
	

	
	E1
	RPM (Tachometer)
	Van's
	IE VTACH3500
	1

	
	E2
	Tachometer Transducer
	Van's
	IE VTACHGEN 2
	1

	
	E3
	Manifold Pressure
	Van's
	IE VMP35
	1

	
	E4
	Oil Temp
	Van's
	IE VOT250
	1

	
	E5
	Oil Temp Probe
	Van's
	IE P-120
	1

	
	E6
	Oil Pressure
	Van's
	IE VOP100
	1

	
	E7
	Oil Pressure Transducer
	Van's
	IE 411K
	1

	
	E8
	CHT
	Van's
	IE VCHT600
	1

	
	E9
	EGT
	Van's
	IE VEGT1600
	1

	
	E10
	Fuel Pressure
	UMA
	N04-262U-060P-000
	1

	
	E11
	Fuel Pressure Sender
	UMA
	N1EU70G
	1

	
	E12
	Fuel Level
	Van's
	IE VFL15
	2

	
	E13
	Fuel Level Sender Left
	Van's
	IE F-385B
	1

	
	E14
	Fuel Level Sender Right
	Van's
	IE F-385C
	1

	
	E15
	Ammeter
	Van's
	IE VAM40
	1

	
	E16
	Voltmeter
	Van's
	IE VV16
	1

	S
	Systems
	 
	 
	 
	

	
	S1
	Two Place trim Mixer
	ARIEL ATE
	307049-0100
	1

	
	S2
	Electronic Avionic Switch
	ARIEL ATE
	308049-0100
	1

	
	S3
	Flap Position Indicator
	ARIEL ATE
	181059-0100
	1

	
	S4
	Trim Position Indicator
	RAC
	RP3
	3

	
	S5
	Strobe Lights Power Supply
	WHELEN
	HDACF
	1

	
	S6
	Wing Tip Strobe/Pos RED
	WHELEN
	A600PR14
	1

	
	S7
	Wing Tip Strobe/Pos GRN
	WHELEN
	A600PG14
	1

	
	S8
	Tail Pos WHT
	WHELEN
	A500AH14
	1

	
	S9
	Leading Edge Lights (kit of two)
	Van's
	LL HID-DW50
	1
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11.5 Load Factor Limitations
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11.6 Engine out – Glide performance

The best L/D speed is 75 Kt.

The following graph illustrate distance vs. altitude no wind, performance.
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11.7 Nose Gear Maximum Loading   
Rev. C.3
In March, 2005, Van’s Aircraft issued a service letter describing the development and

revisions made to the nose gear legs used on all two place, tricycle RVs .

This service letter went on to describe the most recent revisions in the nose gear leg

design, a shortened gear leg axle and shorter fork. This version of the nose gear leg and

fork have been shipped as standard components in Van’s kits since February, 2005. As

of October, 2007, there have been no reported nose gear incidents involving this

combination of leg and fork.

On June 21, 2007, The NTSB released a Structures Study of the pre-shortened nose gear

leg/fork combination. This report concluded that, though the nose gear

strut has sufficient strength to perform its intended function, mechanical factors and

piloting technique that reduced the nose gear leg strut to ground clearance increased the

likelihood of an incident.

In light of the absence of incidents involving the current, shortened nose leg/fork

combination and the results of the NTSB Structures Study, Van’s Aircraft, Inc. issued

Mandatory Service Bulletin 07-11-09. This SB has been performed on RV8A S/N 80295 (4X-OAA). The upgraded leg/fork combination is notably lighter than the previous version and allows an additional inch of clearance between the fork/axle assembly and runway surface. 
The following graph illustrates the limits of nose gear loading as a function of A/C gross weight and Centre of Gravity location and it should be carefully maintained on unpaved runways. (On paved runways the gross weight limit is increased to 1900lb but the Weight on Nose Wheel (lb) should not be chainged)!  
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