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Introduction

This Pilot's Operating Handbook and Airplane Flight Manual are generally in the format and contain most data recommended in the GAMA (General Aviation Manufacturing Association) Handbook Specification Number 1. 

NOTE

The original Lancair POH was substantially modified to reflect the Lancair ES aircraft registered as N58WP. Material that did not pertain to flying operations, aircraft systems, operating procedures or specifications was deleted. 

Use of the Terms Warning, Caution and Note

The following conventions will be used for the terms, Warning, Caution, and Note.

WARNING

The use of a Warning symbol means that information which follows is of critical importance and concerns procedures and techniques which could cause or result in personal injury or death if not carefully followed.

CAUTION

The use of a Caution symbol means that information which follows is of significant importance and concerns procedures and techniques which could cause or result in damage to the airplane and/or its equipment if not carefully followed.

NOTE

The use of the term “NOTE” means the information that follows is essential to emphasize.
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Important Notice

In order to become familiar with this aircraft’s operation and to obtain all it has to offer in terms of both safety, speed and reliability, this handbook must be read carefully and applied by the owner or operator(s) of this Lancair. The aircraft must be operated in accordance with, and within the limits identified in, this Pilot's Operating Handbook as well as any placards located in the airplane.

The operator should be familiar with the Federal Aviation Regulations as applicable to the operation and maintenance of experimental airplane and FAR Part 91 General Operating and Flight Rules. The aircraft must be operated and maintained in accordance with any FAA Airworthiness Directives which may be issued against it. It is also prudent and mandatory to operate within any estab​lished limits or Service Bulletins.

The FARs place the responsibility for the maintenance of this airplane on the owner and the operator who must ensure that all maintenance is accomplished by the owner or qualified mechanics in conformity with all airworthiness requirements established for this airplane.

All limits, procedures, safety practices, time limits, servicing, and maintenance requirements contained in this handbook are consid​ered mandatory for the continued airworthiness of this airplane, in a condition equal to that of its original manufacture.

NOTE

Except as noted, all airspeeds quoted in this handbook are Indicated Airspeeds (IAS) in Knots and assume zero instru​ment error.

In the interest of simplicity, other materials included by the factory in the original POH/Manual have been deleted. This material pertained to equipment or capabilities not installed in N58WP.

The following information may be provided to the holder of this manual:

1. Original issues and revisions of Service Bulletins.

2. Original issues and revisions of Lancair Approved Airplane Flight Manual Supplements.

To the extent that they are applicable to this aircraft, appropriate revisions to this manual will be published. 

Revising This Handbook

NOTE

When this handbook is used for airplane operational purposes, it is the pilot's responsibility to maintain it in current status.

NOTE

Upon receipt of a new or revised supplement, compare the "Log of Revisions" page just received with the existing Log page in the manual. Retain only the new page with the latest date on the bottom of the page and discard the old one.

Aircraft Descriptive Data

Engine

This Lancair ES is equipped with the following engine:

Continental IO-550N2B

See Section VII for engine specifications.

Propeller

This aircraft is equipped with a HARTZELL 3 blade propeller, model: PHC-J3YF-1RF/F769DF.  The propeller governor is made by McCauley, Lancair PN. D20309-39.

Fuels

100 or 100LL (Minimum grade Aviation Gasoline conforming to ASTM D910-76 & MIL-G-5572, latest revision).

Oils:

The preferred oil for this engine is Exxon Elite 20W-50
Standard Systems Capacities

Standard fuel capacity
96 US Gal.

Oil Capacity
8 Qts.


Sump: 
8 Qts.


Total:
10 Qts.


Drain and Refill Quantity: 
8 Qts.


Oil Quantity Operating Range:
6 to 8 Qts.

NOTE

The first time the airplane is filled with oil, additional oil is required for the filter, oil cooler, and propeller dome. At subsequent oil changes, this additional oil is not drainable from the system, and the added oil is mixed with a few quarts of older oil in the oil system.
Weights

Max gross take-off
3400 lbs.

Max landing weight
3000 lbs.

Max weight in baggage compartment
150 lbs.



(depending on load condition)

Cabin and Entry Dimensions

Length

126 inches

Height (max)
48 inches

Width


Front seat
46 inches


Rear seat
43 inches

Baggage Compartment:

Volume

   Approx. 23.00 cu. ft

Specific Loading (@ max take-off weight):

Wing Loading
22.85 lb/sq ft

Power Loading (310 hp)
9.67 lb./h.p.

Basic Airframe Dimensions:

[image: image1.png]



General Airspeed Terminology and Symbols

1. CAS
Calibrated Airspeed is the indicated speed of an airplane, corrected for "position error" and instrument error. Cali​brated Airspeed is equal to true airspeed in standard atmosphere at sea level.

2. GS

Ground Speed is the speed of an airplane relative to the ground.

3. IAS

Indicated Air Speed is the speed of an airplane as shown on the airspeed indicator when corrected for instrument error. IAS values published in this handbook assume zero instru​ment error.

4. KCAS
Calibrated Airspeed expressed in knots." 

5. KIAS 
Indicated Airspeed expressed in "knots"

6. TAS
True Airspeed is the airspeed of an airplane relative to undisturbed air which is the CAS corrected for altitude, temperature and compressibility.

7. VA

Maneuvering Speed is the maximum speed at which appli​cation of full available aerodynamic control will not over stress the airplane.

8. VFE

Maximum Flap Extend Speed is the highest speed permis​sible with wing flaps in a prescribed extended position.

9. VN
Maximum Level Speed at full power.

10. VNE

Never Exceed Speed is the speed limit that may not be exceeded at any time.

11. VNO/Vc
Maximum Structural Cruising Speed is the speed that should not exceeded except in smooth air, and then only with caution.

12. Vs

Stalling Speed or the minimum steady flight speed at which the airplane is controllable.

13. VSO

Stalling Speed or the minimum steady flight speed at which the airplane is controllable in the landing configuration.

14. Vx

Best Angle-of-Climb Speed is the airspeed which delivers the greatest gain of altitude in the shortest possible horizontal distance.

15. VY

Best Rate-of-Climb Speed is the airspeed which delivers the greatest gain in altitude in the shortest possible time.

16. MMO
Maximum Mach number.

Meteorological Terminology

ISA (International Standard Atmosphere) in which:
1. The air is a dry perfect gas.

2. The pressure at sea level is 29.92 in. Hg. (1013.2 millibars).

3. The temperature gradient from sea level to the altitude at which the outside air temperature is -56.5°C (-69.7°F) is- 0.00198°C (-0.003566°F) per foot and zero above that altitude.

OAT (Outside Air Temperature):  The free air static tempera​ture, obtained either from in-flight temperature indicators adjusted for instrument error and compressibility effects, or ground meteoro​logical sources. 

Indicated Pressure Altitude:  is the number actually read from an altimeter when the barometric subscale has been set to 29.92 in Hg or 1013.2 millibars.

Pressure Altitude:  Altitude measured from standard sea-level pressure (29.92 in Hg) by a pressure or barometric altimeter. It is the indicated pressure altitude corrected for position and instrument error. In this handbook, altimeter instrument errors are assumed to be zero. Position errors may be obtained from the Altimeter Correc​tion Graph.

Station Pressure:  is the actual atmospheric pressure at field eleva​tion.

Wind:  The wind velocities recorded as variables on the charts of this handbook are to be understood as the headwind or tailwind components of the reported winds.

Power Terminology

Takeoff /Maximum Continuous: The highest power rating not limited by time.

Cruise Climb: The power recommended for cruise climb.

Engine Controls & Instruments

Throttle Control: Used to control power by introducing fuel-air mixture into the intake passages of the engine. Settings are reflected by readings on the manifold pressure gauge.

Propeller Control: This control requests the propeller to maintain engine/propeller rpm at a selected value by controlling blade angle.

Mixture Control: This control is used to set fuel flow in all modes of operation and cuts off fuel completely for engine shut-down.

EGT (Exhaust Gas Temperature): This indicator is used to identify the lean and best power fuel flow for various power set​tings.

CHT (Cylinder Head Temperature): The indicator used to identify the operating temperature of the engines' cylinder(s).

TIT: The temperature of the exhaust gases as they enter the respective turbocharger.

Tachometer: Indicates the rpm of the engine/propeller.

Propeller Governor: Regulates the rpm of the engine/propeller by increasing or decreasing the propeller pitch through a pitch change mechanism in the propeller hub.

Performance and  Flight Planning Terminology

Climb Gradient: The ratio of the change in height during a portion of a climb, to the horizontal distance traversed in the same time interval.

Demonstrated Crosswind Velocity: The demonstrated cross-wind velocity is the velocity of the crosswind component for which adequate control of the airplane during take-off and landing was actually demonstrated. The value shown is considered to be limiting. The value in this handbook is that demonstrated by Lancair test pilots and considered safe.

MEA: Minimum enroute IFR altitude.

Route Segment: A part of a route. Each end of that part is identified by:

1. a geographical location, or

2. a point at which a definite radio fix can be established.

GPH: Gallons per hour fuel flow. 

PPH: Pounds per hour fuel flow.

Weight and Balance Terminology

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

Station: A location along the airplane fuselage usually given in terms of distance from the reference plane.

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

Moment:  The product of the weight of an item multiplied by its arm. (Moment divided by a constant may be used to simplify balance calculations by reducing the number of digits).

Airplane Center of Gravity (CG):  The point at which an airplane 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: The arm obtained by adding the airplane's individual moments and dividing the sum by the total weight.

CG Limits: The extreme center of gravity locations within which the airplane must he operated at a given weight.

Usable Fuel: The fuel available for flight planning purposes.

Unusable Fuel: Fuel remaining after a runout test has been completed in accordance with governmental regulations.

Standard Empty Weight: Weight of a standard airplane includ​ing unusable fuel, full operating fluids and full oil.

Basic Empty Weight: Standard empty weight plus any optional equipment.

Payload Weight: Weight of occupants, cargo and baggage.

Useful Load: Difference between take-off weight or ramp weight if applicable and basic empty weight.

Maximum Ramp Weight: Maximum weight approved for ground maneuvering. (It includes weight of start, taxi and run-up fuel).

Maximum Take-Off Weight: Maximum weight approved for the start of the take-off run.

Maximum Landing Weight: Maximum weight approved for the landing touchdown.

Zero Fuel Weight: Weight exclusive of usable fuel.

Tare: The weight of chocks, blocks, stand, etc. used on the scales when weighing an airplane.

Jack Points: Points on the airplane identified by the manufac​turer as suitable for supporting the airplane for weighing or other purposes
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General Data & Limitations

The data approved by Lancair and the limitations presented herein are those established by Lancair, or by actual flight test,  as applicable to this Lancair ES model aircraft.

The airspeeds quoted are shown in knots, calibrated airspeed, and assumes zero instrument error.

NOTE

It is imperative that you calibrate your airspeed system (static and pitot) to provide the corrections to the values shown below in KCAS. There is instrument (gauge) error that needs to be factored in to reach KIAS.

Weight Limits (lbs)

Maximum Take-Off Weight
3400

Maximum Landing Weight
3000

Maximum Baggage Weight
150

Tire Pressures

Nose:

32-35 psig 

Mains: 

55-65 psig

Oxygen Pressure: 

Maximum

2000psi

Center Of Gravity Limits

Allowable Center of Gravity (CG) range is from Fuselage Station (FS) 95.4 to (FS) 105 or 6.6% to 26% MAC.

Aft CG limit is at FS 105 inches and must be considered a firm limit. Loads which place the CG further aft are dangerous and must not be accepted. A "Weight and Balance" sheet must be completed and carried in the aircraft at all times.

 Reference Datum is located at FS “0”: This can be located by measuring 51.25" forward from the bottom forward face of the firewall.

Mean Aerodynamic Chord (MAC) corresponding to the CG limits of 95.4 and 105 are 6.6% and 26% respectfully.

Flight Load Factor Limits:

Flaps Up
+4.4 to - 2.2 g’s

Flaps Down
+2.2 to – 0 g's

Fuel Quantities (U.S. Gal.)

Standard Fuel: 
96 gallons

CAUTION

Do not take off with less than 10 gallons in each tank. There is no interconnection between the wing tanks.

Seating

The aircraft accommodates 4 adult occupants. Fully functional controls allow the aircraft to be flown from either front seat.

Winter Operations

Winter Operations are acceptable with proper oil grades for the operating temperatures. Engine pre-heating is recommended when the ambient temperature is below freezing. Specific procedures are in Section V of this manual

Types of Operations & Limits

This Lancair ES is approved for the following types of flight when the required equipment is installed and operations are conducted as defined in the LIMITATIONS section.

VFR, day and night

IFR, day and night.

The following are prohibited in the Lancair ES:

Flight operations with passengers for hire.

Flight into known icing is prohibited.

Intentional Spins are prohibited.

	Aircraft Operating Speeds

	SPEED
	MARKING
	KCAS

	Never exceed speed
	Vne Red Line
	220

	Caution, smooth air only
	Yellow Arc
	174- 200

	Maneuvering Speed
	VA
	143@3000#

	
	
	117 @ 2000#

	Normal Operating range
	VNO Green Arc
	74-174

	Flap Operating range,
	0-10 Deg
	122

	Flap Operating range,
	VFE  White Arc
	61-122

	Best Angle of climb speed
	Vx
	85

	Best Rate of climb speed
	Vy
	105

	Stall Speed clean
	Vs
	72

	Stall Speed landing config.
	Vso
	62

	Max. demonstrated x-wind component
	15


Powerplant Limitations

This Lancair Super ES is powered by the Continental IO-550N 310 hp, six-cylinder, horizontally opposed, fuel injected, air-cooled, normally aspirated engine.

Engine Manufacturer: Teledyne Continental Motors

Engine Model Number: IO-550-N

Engine Type: Normally aspirated, direct drive, air-cooled, horizontally opposed, fuel-injected,  six-cylinder engine with 550 cubic inch displacement

Takeoff Power: 310 BHP at 2700 RPM

Maximum Continuous Power: 310 BHP at 2700 RPM

Maximum Normal Operating Power: Same as maximum continuous power.

Maximum Climb Power: Same as maximum continuous power.

Maximum Cruise Power: Same as maximum continuous power.

Operating Limitations

Operating limitations for the IO-550N engine are listed below. In addition, the data and limits shown are for new specification engines and do not reflect any degradation due to age or number and quality of overhauls.

Max continuous BHP:
 310 (-0.+5) RPM= 2700

Max continuous Manifold Pressure:
Full throttle @ sea level

Idle Manifold Pressure:
18.5 max

Cylinder Head Temperatures - Deg. F.

Maximum:

460

Min. - Max. Limit at Max Cruise:
380-420

Oil Temperatures - Deg. F

Maximum
240

Take-off Minimum
75

Recommended Run-up Minimum
75

Recommended Range
170 – 220



160-180

Oil Pressure - PSI

Normal operation
30-60

Idle, Min.

10

Max Allowable (cold oil)
100

Fuel Flow vs. Horsepower

See Spec sheets

Fuel Flow @ 2700 RPM  
25.6 – 27.3 (GPH)

Fuel Pressure

@600 RPM

Metered 3.9 - 4.5 /



 Unmetered 8.0 -10.0

@2700 RPM
Metered 19.0 - 21.3 / 



Unmetered 28.0 – 32.0

Fuel Grades

Aviation Gasoline
100 or 100LL

Vacuum Pressure

No vacuum pump or equipment installed on this aircraft.

Oil Specification

Oil used must conform to Teledyne Continental Motors' specifica​tion MHS-24 latest revision.

NOTE

The preferred oil for this engine is Exxon Elite 20W-50
Powerplant Instrument Markings

It is recommended that the following markings be made on the engine instrument gauges to conform to convention.

	Oil Temperature (Deg. F.)

	Caution (Yellow radial)
	180-240

	Normal Operating Range (Green arc)
	160-180

	Maximum (Redline)
	240

	Take-off Minimum
	75

	Oil Pressure (psi)

	Minimum (Idle, Red line)
	10

	Caution Range (Yellow arc)
	10-30

	Operating Range (Green arc)
	30-60

	Maximum (Red Line)
	100

	Tachometer (RPM)

	Operating Range (Green Arc)
	600-2700

	Maximum (Red Line)
	2700

	Fuel Pressure (Unmetered PSI)

	Operating Range
	8-28

	Maximum (Red Line)
	32

	Fuel Flow (GPH)

	Maximum
	27.3


Maneuver Entry Speeds

Chandelles: 
150 KIAS

Lazy Eights: 
150 KIAS

Steep Turns:
150 KIAS

Stalls:

Slow Deceleration*

* Ensure that maximum fuel imbalance does not exceed 10 gallons 

SPINS:

PROHIBITED
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NOTE

All airspeeds quoted in this section are indicated airspeeds (KIAS) and assume zero instrument error. Each aircraft should he calibrated to determine its specific error for various configurations. A Pacer method is suggested, flying against a "known" aircraft.

Emergency Airspeeds

Best Glide

100 Kts.



AOA:                                             MAX L/D

Landing Approach (w/o Power)
85 Kts.

WARNING

In all emergencies, the cardinal rule is to maintain control of the aircraft and fly the airplane. Loss of control of the aircraft means that all other emergency procedures are not likely to be available.

NOTE

The following check-lists are presented to capture in a compact format those pilot tasks requiring rapid action. These checklists should be kept handy for ready access by the pilots, and they should be familiar with them before flying the aircraft. Knowledge of the switches, controls, gauges, etc. is necessary. Location quickly, even blindfolded, is highly desirable. "Cockpit time" prior to first flight, or after an ab​sence, is time prudently spent. Where more time would likely be available, rationale will be added and alternative choices offered. It must he remembered, however, that each situa​tion will be unique in some manner and must be treated accordingly.

Engine Malfunctions

Engine Power Loss During Take-Off (Not Airborne)

Sufficient runway remaining:

Throttle

CLOSED

Brakes

APPLY as necessary

Stop straight ahead

Insufficient runway remaining:

Throttle

CLOSED

Brakes

APPLY as necessary

Mixture

IDLE CUT_OFF

Fuel Selector
OFF

Master Switch
OFF

Magneto's

OFF

Door Seal

DEFLATE

Maintain directional control and maneuver to avoid obstacles.

Engine Power Loss During Take-Off (If Airborne)

Sufficient runway remaining:

Airspeed

85 kts.







AOA



Max L/D

Maintain directional control and land straight ahead

Insufficient runway remaining:

Airspeed

100 kts.

Throttle

CLOSED

Mixture

IDLE-CUTOFF

Fuel Selector
OFF

Prop

Low RPM

Master Switch
OFF

Magnetos

OFF

Flaps

AS REQUIRED

Door Seal

DEFLATE

Maintain directional control and make only shallow turns to avoid obstacles.

If sufficient altitude has been gained to attempt a restart:

Airspeed

100 kts.

Fuel Selector
FULLEST TANK

Mixture

RICH

Throttle

INTERMEDIATE SETTING

Magnetos: cycle, then
BOTH

Boost Pump
HIGH (momentarily

(Check for engine driven pump failure)

Flaps (on final)
AS REQUIRED

In Flight

Establish 100 KIAS glide. AOA should be Max L/D (2 green and 1 yellow) Climb to reduce airspeed if practical, pick landing site. Attempt AIR START. If restart fails, prop lever all the way back to increase glide.

Check Fuel Selector to fullest tank
SET

Mixture

RICH

Boost Pump
HIGH (Momentarily)



(Check for engine driven pump failure)

Throttle

INTERMEDIATE SETTING

Magnetos, cycle, then
BOTH

Declare (121.5 if necessary)
EMERGENCY

Transponder
7700

NOTE

If power is restored and there is any doubt as to the cause of the engine stoppage, land at the nearest airport and determine the cause.

Rough Running Engine

Observe engine for visible damage or evidence of smoke or flame. Extreme roughness may be indicative of propeller blade problem. If any of these characteristics are noted, follow aircraft manufacturer's instruc​tions.

Mixture

RICH

NOTE

Mixture -Adjust as appropriate to power setting being used. Do not arbitrarily go to Full Rich as the roughness may be caused by an overly rich mixture and super cool cylinder.

Boost Pump (if above 10,000')
LOW

RAM air:

PULL ON

Magnetos:

BOTH

Magnetos:

Turn OFF, then ON



one at a time.

CAUTION

If engine smoothes out while running on a single magneto, adjust power as necessary and continue. If no improvement in engine operation is noted while operating on either magneto alone, return both magneto switches to ON.

Do not operate the engine in this manner any longer than absolutely necessary. The airplane should be landed as soon as practical for engine repairs.

If engine roughness does not disappear after the above, the following steps should be taken to evaluate the ignition system.

Throttle:

REDUCE POWER



until roughness becomes minimal.

CAUTION

The engine may quit completely when one magneto is switched off, if the other magneto is faulty. If this happens, close throttle to idle and move mixture to idle cutoff before turning magnetos on. This will prevent a severe backfire. When magnetos have been turned back on, advance mixture and throttle to previous setting.

WARNING

If roughness is severe or if the cause cannot be determined, engine failure may be imminent. In this case, it is recommended that the aircraft manufacturer's emergency procedure be em​ployed. In any event, further damage maybe minimized by operating at a reduced power setting.

CAUTION

The air induction filter must be checked every 25 hours and replaced if necessary. A clogged or partially blocked filter could reduce the engine power substantially. If the pilot is using filtered air and encounters a rough running engine, the RAM air knob should be pulled out to feed ram air to the engine.

High Cylinder Head Temperature

Mixture 

ADJUST



to proper fuel flow for



 power being used.

Airspeed

INCREASE

If temperature cannot be maintained within limits, reduce power, land as soon as practical and have the malfunction evaluated or repaired (if required) before further flight.

High Oil Temperature

NOTE

Prolonged high oil temperature indications will usually be accompanied by a drop in oil pressure. If oil pressure remains normal, a high temperature indication may be caused by a faulty gauge or thermocouple. If the oil pressure drops as tempera​ture increases, proceed as follows:

Airspeed 

INCREASE

Power

REDUCE



 if step 1 does not lower oil temperature.

CAUTION

If these steps do not restore oil temperature to normal, an engine failure or severe damage can result. In this case it is recommended that the aircraft manufacturer's emergency instructions be followed.

Low Oil Pressure

If the oil pressure drops without apparent reason from normal indication of 30 to 60 psi, monitor temperature and pressure closely. If oil pressure drops below 30 psi, an engine failure should be anticipated.

Land a soon as possible and prepare for an off airport landing if necessary.

In-Flight Restarting

CAUTION

Actual shutdown of an engine for practice or training purposes should not be done. When ever engine failure is to be simulated, it should be done by reducing power.

The following procedure is recommended for in-flight restarting.

Mixture:

CUTOFF

Fuel Selector Valve
ON.

Fuel Boost Pump
HIGH – 10 seconds

Magneto Switches
ON BOTH.

Throttle

NORMAL START POSITION

 

(open 1 in.)

Mixture:

Slowly Advance to 3/4 FULL RICH.

Start Switch
START if propeller is not turning

Oil Pressure 
CHECK

Throttle

ADJUST



to 15-20 inches manifold pressure until



engine temperature reaches operat​ing



range. Adjust mixture as required.

Oil Pressure 
STABILIZED.

Mixture

3/4 FULL RICH.

Throttle
AS NECESSARY TO PREVENT OVERSPEED



Warm up at 15-20" Hg. manifold pressure.



Adjust mixture as required for smoothness.

Oil Pressure
NORMAL INDICATION

Oil Temperature
NORMAL INDICATION

Cylinder Head Temperature
NORMAL INDICATION.

Alternator Switch
ON.

Power

AS REQUIRED.

Engine Fire

During Start

Starter

CONTINUE CRANKING

Mixture

IDLE CUT-OFF

Throttle

FULL OPEN

Boost Pump
OFF

Fuel Selector
OFF

In Flight

Determine if fire is electrical (acrid smell) if so:

Main Master Switch
OFF

Aux Master Switch
OFF

All Electrical Equipment
OFF

Door Seal

DEFLATE

If fire/smell clears, turn Master switch ON then each item of equip​ment one at a time, waiting long enough to isolate the cause. If no smell, assume smoke is from an unknown source and LAND AS SOON AS POSSIBLE AND CORRECT THE PROBLEM.

If fire continues:

Throttle

IDLE

Mixture

CUT-OFF

Fuel Selector
OFF

Boost Pump
OFF

WARNING

Land immediately and exit the aircraft

Emergency Descent

Throttle

IDLE

Propeller

HIGH RPM

Airspeed

DO NOT EXCEED Vne

Landing Emergencies

Maximum Glide Configuration

Flaps

UP

Propeller

LOW RPM

Airspeed

85

The best glide speed tested to date is 100 KIAS, 500 FPM resulting in a 15:1 glide ratio. AOA should be Max L/D (2 green and one yellow)

Glide distance is approximately 2.0 NM per 1000 feet of altitude loss, however this may vary significantly. It is suggested that it be established for your individual aircraft.

Off Field

When landing site is selected and you are committed to landing off field, the following checklist should be completed.

Seat Belts/Harness
TIGHT

Door seal

DEFLATE

Boost Pump
OFF

Fuel Selector
OFF

Magnetos

OFF

Flaps

DOWN

Master

OFF

Airspeed

DECREASE TO TOUCHDOWN

Attempt to fly the aircraft and keep the wings level through the approach and landing until the aircraft comes to rest. Exit the aircraft and remain clear until assured there is no possibility of fire.

Systems Emergencies

Propeller Overspeed

The controllable pitch propellers (with McCauley governors) used on the Lancair ES utilize oil pressure from the governor to increase pitch (low RPM). Therefore, it is the responsibility of the pilot to know his aircraft and its system. It is, however, dangerous to run any engine over its rated rpm and thus the method to reduce any over speed is:

Throttle

IDLE 

Airspeed

REDUCE



to the point where RPM



 control is regained.

Throttle

slowly ADD



and hold airspeed well below



that at which the overspeed occurred.

Mixture

ADJUST for smooth operation.

If the over speed was significant, an engine inspection is called for upon landing. Engine operation for the balance of the flight must be monitored closely.

Propeller Damage

As with any major component of an aircraft, the propeller de​mands proper care. Nicks, scratches and other types of damage require care. While the construction varies, all are highly stressed and these nicks cause stress concentrations to a greater or lesser degree which are dangerous. Refer to the manual for your propeller for the proper limits of damage, and the proper "care and feeding" of your propeller. Preflight your aircraft accordingly. The loss of any portion of a blade can be catastrophic.

Electrical System Failure

NOTE

Detailed descriptions of the electrical systems are located in Section VII of the manual. They must be studied and understood before attempting to fly this aircraft.

This aircraft has two independent electrical systems with a cross-feed /cross-tie capability. Each system consists of an alternator, a battery, a battery buss and a main buss. 

Failures in the systems are indicated by an annunciator light for each alternator/voltage regulator, a field circuit breaker, an ammeter and a voltmeter for each.

The lights are located in the annunciator panel at the top of the avionics stack. The circuit breaker is located to the right of its respective switch on the pilot’s main switch panel. The voltage and ammeters are located in the engine instruments screen of the Blue Mountain EFIS/One. This screen is located in front of the pilot on the main panel. It will pop up immediately and show the loss of voltage as a flashing volt meter

 Failure of an alternator will also normally be indicated by a “Low Voltage” light on the annunciator panel.

A fully charged battery will read approximately 13.4 volts on a full charge, 14.0 to 14.4 on the alternator. If you experience alternator failure:

Circuit Breakers
CHECK

If popped, 

Battery/Generator Switch:
TO BATTERY ONLY

Circuit Breaker
RESET

Battery/Generator Switch:
BATTERY & ALTERNATOR

NOTE

If the breaker re-sets OK, or pops again later in the flight, several resets may be done until the aircraft can be landed. These are “nuisance trips” but the cause should be determined prior to the next flight.

If circuit breaker is not popped

Battery/Generator Switch:
RECYCLE

If the light remains on

Battery/Generator Switch:
BATTERY ONLY POSITION

Crossfeed Switch:
ON

Electrical Load:
REDUCE

EFIS

RE-SET if necessary

CAUTION

The backup EFIS (a Dynon D-10A) is fed directly from the Aux Battery Buss, and should remain operative. It must be used for aircraft control until the EFIS/ONE can be re-set.

If a particular electrical device ceases to function, in all likelihood, a fuse is blown. Spare fuses are available, but it is unlikely that a replacement will fare any better. If conditions permit, the fuse may be removed and visually checked. A spare fuse may be installed. 

Unlatched Door in Flight

If the door becomes unlatched or opens in flight the first priority is to "FLY THE AIRPLANE". If the door is still hooked, have a passen​ger hold the handle to prevent further opening. If the door has completely opened, do not attempt to close it. Slow the airplane down to approach speed, extend the flaps, and return to the nearest airport and land.

Spins

SPINS ARE PROHIBITED. If a spin is entered inadvertently or intentionally, the stick should be neutralized or placed slightly forward of neutral. The rudder should be held full against the direc​tion of the spin until rotation is stopped. At this point, the recovery should be flown with a smooth, positive pullout of no more than 4 G's, taking particular care not to enter an accelerated stall or re-enter another spin.

WARNING

The Lancairs are aerodynamically very clean and can lose a lot of altitude in this maneuver.

Emergency Speed Reduction

The nature of this emergency must be considered before action is taken, but in general the power should be reduced to idle, nose up, and the most critical would be the extension of the wing flaps after reaching 122 KIAS (VFE).
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Preflight Inspection

1. Cabin

17. Control Lock — REMOVE.

18. Ignition Switches — OFF.

19. Battery Switches — BATTERY.

20. EFIS/One — ON

21. EFIS — CHECK & SET FUEL ON BOARD

22. EFIS/One — OFF

23. Lights — CHECK for night operations.

24. Battery Switches — OFF

25. Oxygen Regulator Pressure — 2000 psi max.

CAUTION

Oxygen pressure should be high enough to supply anticipated requirements for the crew & passengers at the planned flight altitudes.

26. Door Seal — CHECK CONDITION.

2. Empennage

27. Baggage Door — LOCKED.

28. Left Static Port — CLEAR.

29. Tail Tie-Down — DISCONNECT, REMOVE & STOW FITTING.

30. Control Surfaces — CHECK freedom of movement and security.

31. Trim tabs - CHECK VISUALLY  FOR SECURITY.

32. Right Static Port — CHECK CLEAR

3. Right Wing Trailing Edge

33. Flap — CHECK for movement and security.

34. Aileron — CHECK freedom of movement and security.

35. Position & Strobe Lights — CHECK security and condition.

36. Fuel Tank Vent — CLEAR / NO obstructions.

37. AOA Ports — CLEAR and Air/Water Separator DRAINED

4. Right Wing

38. Wing Tie-Down — DISCONNECT, REMOVE & STOW FITTING

39. Fuel Quantity — CHECK VISUALLY for desired level

40. Fuel Filler Cap — SECURE.

41. Main Gear and Tire - CHECK for proper inflation and general condition.

42. Fuel Tank Sump: Before first flight of the day and after each refueling, sample fuel from. Check for water, sediment and proper fuel grade.

43. GASCOLATOR: Before first flight of the day and after each refueling, sample fuel from drain. Check for water, sediment and proper fuel grade.

5. Nose

44. Propeller and Spinner — CHECK for nicks, security and oil leaks.

WARNING

Make certain that the battery and magnetos are OFF and that no one is in or near the cockpit while perform​ing this check. Hands pass through the prop arc, thus, if the prop turns, severe injury or amputation will occur.

45. Landing Lights — CHECK for condition and cleanliness.

46. Air Inlets — CHECK for restrictions or other foreign matter.

47. Nose Gear and Tire — CHECK for proper inflation and security.

48. Nose Wheel Fairings — CHECK general condition

49. Engine Oil Level — CHECK.

6. Left Wing

50. Main Gear and Tire — CHECK for proper inflation and general condition.

51. Fuel Tank Sump: Before first flight of the day and after each refueling, sample fuel from. Check for water, sediment and proper fuel grade.

52. Fuel Quantity — CHECK VISUALLY for desired level.

53. Fuel Filler Cap — SECURE.

54. Wing Tie-Down — DISCONNECT, REMOVE & STOW FITTING

55. Pitot Tube — REMOVE cover, check for obstructions.

56. Position Lights — CHECK security and condition.

57. Fuel Tank Vent — CLEAR / NO obstructions.

7. Left Wing Trailing Edge

58. Aileron — CHECK for freedom of movement and security.

59. Trim Tab— CHECK Attachment & security.

60. Flap — CHECK for movement and security.

Before Starting

61. Preflight Inspection — COMPLETE

62. Passenger Briefing — COMPLETE

63. Wing Mat — Stowed

64. Battery/Alternator Switches — BATTERY.

65. EFIS/One — ON 

66. Seats, Belts, Shoulder Harnesses — ADJUST and FASTEN.

67. Pilot’s Switch Panel — ALL SWITCHES EXCEPT BATTERIES - OFF

68. Circuit Breakers (Both) — CHECK IN.

69. Fuel Selector Valve — FULLEST TANK

70. Avionics Stack — ALL POWER SWITCHES OFF

71. Brakes — TEST & PARKING BRAKE SET

Starting

72. EFIS — ENGINE INSTRUMENTS — ON

73. Magneto Switches – ON

74. Mixture — RICH.

75. Propeller — HIGH RPM.

76. Throttle — OPEN HALF to FULL

77. Prime — BOOST PUMP HIGH until fuel pressure is 8 psi

78. Throttle  — OPEN ½ inch

79. Propeller Area — CLEAR.

80. Ignition Switch — START (release when engine starts).

NOTE

If engine has been over primed, start with throttle 1/4 to l/2 open. Reduce throttle to idle when engine fires.

81. Oil Pressure — CHECK WARNING LIGHT OFF & PRESSURE.

NOTE

After starting, check for oil pressure indication within 30 seconds in normal temperatures and 60 seconds in cold temperatures. If no indication appears, shut off engine and investigate.

82. Alternators — ON

83. Mixture — LEAN about 1.5 inches

84. GNS 480, SL-30, Audio Panel, Transponder  — ON

85. Dynon — ON

Cold Starting

Use the same procedure as for normal start, except that more prime will normally be necessary. After the engine begins running, it may be necessary to operate the primer intermittently for a few seconds in order to prevent the engine from stopping.

Flooded Engine

86. Mixture Control — Idle Cut-off

87. Throttle — Full open.

88. Master Switch — On.

89. Both Magnetos — On.

90. Start Switch — Start.

91. When engine starts, retard the throttle and slowly advance the mixture control to FULL RICH position.

Hot Starting

92. Mixture – IDLE CUTOFF

93. Throttle – FULLY OPEN

94. Boost Pump – HIGH FOR 90 SECONDS – 2 MIN.

95. Mixture -  FULL RICH until fuel pressure is about 15psi

96. Boost Pump - OFF

97. Fuel Tank - SWITCH

98. Starter – CRANK ENGINE

99. Boost Pump – LOW as necessary to keep engine running.

Ground Warm-Up

Teledyne-Continental aircraft engines are air-cooled and are dependent on the forward speed of the aircraft for cooling. To prevent overheating, it is important that the following rules be observed:

100. Head the aircraft into the wind.

101. Operate the engine on the ground with the propeller in "Full Increase" RPM position.

102. Mixture – LEAN AGGRESSIVELY

103. Warm up 900-1000 RPM.

104. Oil Door —Closed.

Before Takeoff

105. Cabin Door — CLOSED, LOCKED, LIGHT OUT and SEAL INFLATED.

106. Flight Controls — FREE and CORRECT

107. Elevator, Aileron, Rudder Trim — TAKE-OFF Settings.

108. Flight Instruments — SET

109. AOA — TEST/CHECKED

110. Avionics & Radios — SET

111. Navigation Lights and/or Strobes – ON

112. Auto Pilot Master Power — ON

113. Auto Pilot Altitude Sync — COMPLETE

114. Auto Pilot Climb Altitude — SET

115. Transponder — ON / ALT.

116. Fuel Selector Valve — FULLEST TANK.

117. Parking Brake — SET

118. Mixture — As Required

119. EDM—NORMALIZE VIEW (“LF” BUTTON – 3 sec)

120. Throttle — 1700 RPM.

121. Magnetos — CHECK (RPM drop150 RPM max on either magneto or 50 RPM differential) 

NOTE

Check all EGT’s rise approx 50 degrees on EDM

122. Propeller — CYCLE from high to low RPM; return to high RPM (full in).

123. Engine Instruments and Ammeter — CHECK.

124. Idle — CHECK then set to 1000 RPM.

125. EDM—PERCENTAGE VIEW (“LF” BUTTON – 3 sec)

126. Throttle Friction Lock — ADJUST.

127. Wing Flaps — SET 10 degrees (3rd LED is lit).

128. Mixture — RICH

129. Annunciator Panel — ALL LIGHTS OFF

130. Boost Pump — Low

Takeoff & Climb

Normal Takeoff

131. Mixture — RICH

132. Wing Flaps —  10 degrees (3rd LED is lit)

133. Power — Smoothly apply FULL THROTTLE 

134. RPM — CHECK 2700 Max

135. Elevator Control — LIFT NOSE WHEEL at 55 KIAS. 

136. Climb Speed — 85 KIAS - flaps 10 degrees (VX) or 

— 105 KIAS - flaps UP (VY).

137. Flaps — UP when safely clear of obstacles.

138. Prop — 2500 RPM

139. Boost Pump - Off

Maximum Performance Takeoff & Climb

140. Wing Flaps — 20 degrees. (Middle LED is lit)

141. Power — FULL THROTTLE

142. RPM — CHECK 2700 Max

143. Brakes — RELEASE, above 25" Hg.

144. Elevator Control — ROTATE at 55 KIAS.

145. Wing Flaps — RETRACT slowly after reaching 90 KIAS.

146. Climb Speed — 110 KIAS until all obstacles are cleared   (VX).

Normal Climb

147. Airspeed —  120 KIAS

148. Power— Full throttle and 2500 RPM 

149. Fuel Selector Valve —AS DESIRED.

150. Mixture — LEAN TO TARGET EGT (every 1000’).

151. RAM Air — OPEN

Cruise

152. Power — Throttle WOT, 2100-2500 RPM.

153. Elevator and Rudder Trim —ADJUST

154. Mixture — LEAN.

155. Boost Pump — LOW above 10,000 ft or as necessary for vapor suppression. 

Alternate Air

The engine is fitted with a ram air induction system. Normal procedure is to use the filtered engine compartment air for all ground operations and for takeoff. RAM air should then be used for climb and cruise. 

CAUTION

The filter must be checked every 50 hours and cleaned or replaced if necessary. A clogged or partially blocked filter could reduce the engine power substantially. If the pilot is using filtered air and encounters a rough running engine, the RAM air knob should be pulled out to feed ram air to the engine.

Leaning

156. Set manifold pressure and RPM for cruise power selected. 

157. Lean in accordance with the instructions contained in the JPI EDM manual located in Appendix 2 

NOTE

An excessively lean mixture on the rich side of the EGT curves can lead to high cylinder temperatures and detonation which will result in burned pistons, glazed or scored cylinders and broken or stuck piston rings.

158. When an economy setting is in use and a change in power setting is to be made, it is recommended that the mixture control be returned to approximately "Best Power Setting" before changing the throttle or propeller setting.

159. If it is necessary to retard the throttles at altitudes above approximately 10,000 ft., leaning of the fuel mixture may also be necessary to maintain satisfactory engine operation. The mixture must be returned to the richer setting before the throttle is returned to the high power position.

Descent

160. Power — AS DESIRED

161. Low Boost — OFF

162. Mixture — ENRICH as required.

163. Wing Flaps — AS DESIRED (0 - 40 degrees below 122 KIAS.

Before Landing

164. (G) Fuel Selector Valve — FULLEST TANK

165. (U) Unfiltered RAM Air — CLOSED

166. (M) Mixture — RICH.

167. (P) Prop Control: Max RPM

168. (S) Seats, Belts, Shoulder Harnesses — ADJUST.

169. AOA — CROSS CHECK WITH AIRSPEED

170. Elevator, Aileron, Rudder Trim — ADJUST

171. Brakes  — Checked

Approach

On the downwind leg, adjust power to maintain 110 KIAS to 120 KIAS with the flaps retracted. When opposite the landing point, reduce power, set the flaps to the takeoff position, and reduce speed to about 90 KIAS. On the base leg, set the flaps to the landing position, and reduce speed to 85 or 90 KIAS. Be prepared to counteract the ballooning tendency which occurs when full flaps are applied. On final approach Prop control to max RPM, maintain airspeed of 80 to 85 KIAS depending on crosswind condition and/or landing weight. Reduce the indicated airspeed to 80 knots as the touchdown point is approached.

Landing

Balked Landing

172. Mixture —  RICH

173. RPM — 2700

174. Power — FULL THROTTLE

175. Wings Flaps — RETRACT to 20 degrees.

176. Airspeed — 85 KIAS (VX).

177. Wing Flaps — RETRACT slowly.

Normal Landing

178. Touchdown — MAIN WHEELS FIRST

179. Landing Roll — Lower nose wheel slowly.

180. Braking — MINIMUM REQUIRED.

Short Field Landings

In a short field landing, the important issues are to land just past the beginning of the runway at minimum speed. The initial approach should be made at 85 to 90 KIAS and reduced to 80 KIAS when full flaps are applied. A low-power descent, from a slightly longer than normal final approach, is preferred. It provides more time to set up and establish the proper descent path. If there is an obstacle, cross over it at 78 KIAS. Maintain a power on approach until just prior to touchdown. Do not extend the landing flare; rather, allow the airplane to land in a slight nose up attitude on the main landing gear first. Lower the nose wheel smoothly and quickly, and apply heavy braking. However, do not skid the tires. Braking response is improved if the flaps are retracted after touchdown.

Crosswind Landings

When landing in a strong cross wind, use a slightly higher than normal approach speed, and avoid the use of landing flaps unless required because of runway length. If practicable, use an 85 to 90 KIAS approach speed with the flaps in the takeoff position. A power descent, from a slightly longer than normal final approach, is preferred. It provides more time to set up and establish the proper crosswind compensation. Maintain runway alignment either with a crab into the wind, a gentle forward slip (upwind wing down), or a combination of both. Touch down on the upwind main gear first by holding aileron into the wind. As the airplane decelerates, increase the aileron deflection. Apply braking as required. Raising the flaps after landing will reduce the lateral movement caused by the wind, and also improves braking.

After Landing

181. Wing Flaps — UP

182. Transponder — STANDBY

183. Strobes — OFF

Securing Aircraft

184. Door Seal — DEFLATE.

185. Transponder or 480: Flight Time Noted then OFF

186. Radios, Electrical Equipment, Autopilot — OFF.

187. Throttle — IDLE

188. Magneto Switches —  BOTH Off then On 

189. Mixture — IDLE CUT-OFF

190. Magneto Switches — OFF.

191. EFIS/One: SAVE FLIGHT LOG

192. EFIS —  Set Fuel on Board

193. Battery/Generator Switches — OFF

194. Control Locks — INSTALL.

Cold Weather Operations

PREFLIGHT INSPECTIONS

Winter preflight inspections of the aircraft need to account for the accumulation of frost or ice on the exterior of the aircraft. The Lancairs with their extraordinary smoothness can suffer markedly from the effects of such accumulations as they utilize laminar flow airfoils. These effects result in significantly higher drag of the air‑frame and wings as well as reduced lift and increased weight of the accumulation. Once these deposits have been removed (preferably by warming in a hangar) the preflight should include special empha​sis on freedom of control movements.

ENGINE CONSIDERATIONS

Very cold temperatures require extra considerations for engine starting and operations. The engine oil will be significantly more viscous causing higher oil pressures, slower indication upon starting, increased engine wear, tappet noise, poor battery performance, etc.

During extreme cold weather it will be necessary to preheat the engine, oil and battery before starting. Do not start engine below 30° F. It is possible the main bearing may turn. 

Engine operations should be into the wind when possible. The mixture should be RICH. Avoid prolonged idling and do not exceed 2200 RPM on the ground. Warm up should be at 1000-1200 RPM_

The engine is warm enough for take-off when the oil tempera​ture has reached the minimum temperature. Refer to Limitations section for proper temperatures as they pertain to the IO-550N engine. 

CRUISE OPERATION

Cold weather operation may require an occasional cycle of the propeller control. This could be particularly true after long duration cruise just prior to descent where lack of governor control could cause over speeding. During descents and landing, give special attention to cylinder head temperatures, since the engine will easily over cool.

Icing Conditions

FLIGHT IN ICING CONDITIONS IS PROHIBITED

Should ice be inadvertently encountered, it can be expected that drag will increase, possibly markedly, stall speeds will increase, again possibly significantly, and extreme care must be exercised while ice is present on the airframe. It is prudent to avoid icing conditions if at all possible.
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Lancair ES Weight & Balance
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N Number:   N58WP

Owned By:   Lake Norman Aero II, LLC

	
	Weight
	Mom. Arm
	Mom. Wt.

(lbs.)
	Station

	Nose Gear
	493
	35.25
	
	

	Main Gear
	1659
	235.13
	
	

	Empty CG
	2152
	270.38
	
	98.71

	
	
	
	
	

	Aircraft
	2152
	270.38
	
	98.71

	Pilot
	
	
	
	94.58

	Min. Fuel

10 Gallons
	
	
	
	108.81

	
	
	
	
	

	Copilot
	
	
	
	94.58

	Full Fuel

100 Gallons
	
	
	
	108.81

	
	
	
	
	

	Pax 3
	
	
	
	125.42

	Pax 4
	
	
	
	125.42

	
	
	
	
	

	Baggage
	
	
	
	167.96
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General

Proper CG is absolutely critical to safe flight. This is where NO exceptions can be considered. You must verify that the center of weight is in the correct position and if it is not, you MUST correct it before flight.

WARNING

Do not attempt to use bathroom scales to calculate the center of gravity as they are not sufficiently accurate. Flying outside of the approved center of gravity enve​lope is dangerous. You should rent or borrow a good set of accurate beam scales or equivalent. These scales should be able to handle up to 1500 pounds each. 

The allowable Center of Gravity range is FS 95.4 to FS 105 (6.6% MAC to 26% MAC)

Airplane Weighing Procedure

1. First establish the airframe's empty weight and its empty Center of Gravity (CG). The aircraft and the scales must be level while being weighed and preferably in a hangar with the doors closed to eliminate any wind effects. (If weighing outdoors, the wind must be virtually calm.) Shims (I x 4s or similar boards) may be required under the landing gear to establish this level attitude and these shims become part of the "tare weight." All tare weight is deducted from any scale readings.

NOTE

It is preferable to not have the battery installed at this point. This will allow you to calculate its optimum longitudinal position in the aircraft and thereby locate the final CG location. The battery position can be adjusted during the weighing process and its position established if time "on the scales" permits.

2. Establish the "Reference Datum Point" (BL"0") from which ALL measurements can be made. The bottom firewall joggle is FS 51.25 and is easily located adjacent to the nose gear well. Drop a plumb bob line down from that point and mark it on the floor.

3. Establish an aircraft centerline on the floor by dropping a plumb bob point from the tail and "chalking" a line between the two points. Continue this line forward to locate BL "0".

4. Drop a plumb bob from the center of each wheel axle. Mark the nose gear axle center onto the ground at the centerline position. Mark the two main gear axle centers on the ground and extend a straight line between the two main gear crossing the fuselage centerline previously "chalked" onto the floor.

5. Next measure and record the distance from the Reference datum to the location of the nose and main gear as marked along the fuselage centerline. Log these distances in the appropriate lines of Column D, these are the "arms" or "moment arms."

6. Read and record the actual weights of the leveled aircraft on the three scales. Log these weights in the appropriate lines in Column A. (See blank Lancair ES "Weight and Balance Sheets" provided for recording these data)

7. Log the weights of any shim stock (the 1 x 4s and any other non-aircraft weight) that is on the scales as tare in Column B.

8. Subtract the tare weights from the measured weights and place those figures in Column C.

9. You now have all the information required to establish the aircraft's empty Center of Gravity.

[image: image8.png]Moment Weights

10. Now, to arrive at the "moment weights" of the nose gear and the main gear locations simply multiply the weight of the nose gear and main gear by the distance from the datum point and record the values in Column E.

11. Total Columns C & E separately.

12. Divide Column E by Column C and the result is the empty weight CG expressed as a distance from the datum point.

This empty weight CG must ultimately be forward of the allow-able flight CG range since when the pilot gets into the aircraft, he will be aft of this point and that will move the CG aft into the begin​ning of the allowable range. The empty CG should be such that the plane is in the most nose heavy condition i.e., at the front CG limit.

NOTE

The allowable Center of Gravity Range is Fuselage Station (FS) 95.4 to FS 105. Refer to Lancair ES construction manual.

Before removing the aircraft from the scales, it is wise to also establish your exact moment arms for fuel and front and rear seats. Builder differences in relation to the exact location of the wing can change the CG of the fuel, and the pilot and passenger moment arms are affected by such items as seat back angles, cushions, etc. These are less defined and should be determined, not estimated.

To determine your pilot/front seat passenger moment arm have someone sit in the plane and log the resultant weight changes on the three scales, (ensure the seats are slid forward to their normal "flight" position). Now recalculate the pilot's moment arm. Repeat this process for the rear passenger seats.
To determine the CG of the fuel tanks, simply add 10-20 gal. of fuel in each tank, log the new weights and calculate the fuel CG.

Example

Let's say you weigh 170 lbs. The net change on the nose gear was -50#) and the net gain on the main gear was 220# (170 + 50). Multiply the nose gear weight change (a negative number) and the main gear weight change by their respective moment arms. Combine those two numbers (moment weights) and divide by 170. (Remem​ber that the nose gear number is negative so it will subtract from the other.) The resultant figure is the moment arm for your body. Log that dimension as the pilot / front seat passenger moment arm.

This approach can be used to calculate accurately the remaining loading points, like the rear passengers, fuel and baggage. It is recommended that this be done as this is the most accurate means of attaining a true loading analysis for your particular airplane. If you are measuring for fuel loads, use 5.9 lbs/gallon to calculate the weight.

Battery Placement

If you have the battery positioned in the aircraft, the weights will be final and the aircraft's empty CG should be forward of the allowable forward CG limit. This is because virtually all flight load conditions will move the CG aft. It is ideal to have the CG located on the forward most point of the envelope when you have only the pilot in the plane. This will be your most forward CG flying condition.

CAUTION

Do not set the aircraft empty CG at the forward most point of the allowable CG range. This wastes available CG range and thus requires less loading to move the CG range to and beyond the aft limit which is very danger​ous and an unacceptable condition.

As noted earlier, establishing the battery location is the easiest way to adjust the CG to the desired location. This can be done by weighing the aircraft without the battery and calculating the best position for the battery. Time on the scales permitting, the physical location of the battery (and its box, master relay, installation brackets, hardware etc.) can be double checked. The only locations for the battery are on the firewall and behind the aft baggage compartment bulkhead opposite the gear pump.

Weight and Balance Worksheet

"N" Number: N58WP

Builder: Schroeder JG/Szot RJ

CG Range: (9.6 inches) FS 95.4 to FS 105

	
	A Wt (lbs)
	B Tare Wt.
	C Net Wt.
	D Mom Arm
	E Mom Wt.
	Station

	Nose Gear
	
	
	
	
	
	

	Rt. Main
	
	
	
	
	
	

	Lt. Main
	
	
	
	
	
	

	EMPTY CG (with oil)
	
	
	
	
	
	

	E/C = A/C Station

	Aircraft
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Airframe

This Lancair is constructed of the highest quality aircraft materi​als. The assembly manual was followed, but advice from technical support personnel at the factory was used to augment the manuals. Periodic inspections were made by Technical Counselors certified by the Experimental Aircraft Association (EAA). Additional methods and advice from the Lancair builders community were sought and incorporated when and where they contributed to additional margins of flying and operational safety.

The aircraft was constructed from a “Fast-Build” kit. The main door and the rudder/vertical stabilizer were also purchased as “Fast Build” components. Major sections of the wings, fuselage and horizontal stabilizer were assembled on jigs by skilled personnel at the Lancair factory. However, each task was then inspected by the builders. 

The only major modification made to the aircraft was to finish an additional cell in each wing with the necessary plumbing and sealant to provide an additional 12.5 gallons of fuel per wing. The total fuel capacity was increased from 75 to a total of 100 gallons.

Avionics

EFIS/One System

A Blue Mountain Avionics electronic flight information system (EFIS) is installed. It is a model EFIS/One; consisting of an all Attitude Heading Reference System (AHRS), a central processor, panel screen, a GPS and various sensors such as the outside air temperature sensor (OAT). This sensor is mounted on the outside of the left, aft fuselage access panel. A magnetometer for magnetic headings is mounted in the right wingtip. 

The AHRS receives additional stabilization signals from the GPS. The central processor also functions as a central air data computer. Functions of the EFIS/One include, but are not limited to: outside air temperature, true airspeed, a variety of engine parameters, altitude, indicated airspeed, rate of climb/descent, magnetic heading, VOR navigation calculations, GPS routing, attitude indicator, 3-D terrain depiction on both horizontal and planar views, airspace depiction, airways, airports, fuel calculations, checklists and many others.

The engine monitoring functions are all digital. A display screen is presented when the center knob on the lower right of the main screen/bezel is pushed. The screen also pops up whenever a preset alarm, set for any of the instruments, is triggered by an out-of-tolerance signal. 

A flight log of all parameters can be saved and subsequently downloaded for analysis. The log is created by going to the “Set” page and rotating the small knob to go to the “Save Flight Log” box and the pressing the small knob. The file is in a .CSV format. A sample is in Appendix 3

The database and software are updated by subscription and done with a laptop computer via an ethernet jack located on the right side of the panel. The jack is connected by a “crossover” ethernet cable to the central processing unit located under the left rear passenger’s seat. Programming and setting up various functions of the EFIS/One are facilitated by the use of a keyboard. This keyboard is carried in the aircraft and is plugged into a DB9 jack on the right side of the copilot’s main panel.

CAUTION

Since this system replaces so many flight and navigation instruments, it is essential that the pilot be thoroughly familiar with the functioning and control of the system. Hands-on self training in the cockpit, with the unit turned on, is highly recommended. Proper interpretation of the airspeed, altimeter and vertical velocity functions is critical to a safe transition to this aircraft.

NOTE

An operations and installation manual is available for study at the offices of Lake Norman Aero II, LLC

Dynon EFIS System

Backup flight instruments are considered essential for instrument flight when an EFIS is installed in any aircraft. For this aircraft, this function is provided by a Dynon D-10A EFIS. The package consists of a separate OAT sensor and a magnetometer mounted in the left wing tip, an altitude encoder, an AHRS and a presentation screen. The unit provides airspeed, altitude, vertical velocity, density altitude, outside air temperature, attitude and magnetic heading.

Power is provided from the aux battery buss through a fuse on the buss and directly to the unit. A keep-warm circuit is active in the unit and gets its power from the same wire. There is a constant but very slight current draw from the aux battery for this circuit.

NOTE

An operations manual and an installation manual is available for study at the offices of Lake Norman Aero II, LLC

Angle of Attack System

A solid state angle of attack computing system is installed. It is designed to sense the wing’s angle of attack and present its meaning via a vertical column of Red, Yellow and Green LED’s. An audio warning circuit is fed into the crew’s headsets via the audio panel.

 The LED indicator is mounted on the upper, center area of the pilot’s main panel. The computer / processor is mounted on the right side of the radio stack. The device works by sensing a differential pressure between the upper surface and lower wing surface. The pressure ports and chamber are located on the right wing. A spring loaded drain for the chamber is located flush with the lower wing skin and should be drained during preflight if the aircraft has been exposed rain. A micro switch to sense the half flap position is mounted under the right rear sear pan under the right flap torque tube.

NOTE

Operational test and normal procedures are contained in a manual available at the offices of Lake Norman Aero II, LLC

AOA Lights

CRUISE FLIGHT = Bottom Green Light Only is Solidly Lit

L/D MAX = Bottom Yellow Light Flickering Over 2 Solid Greens.

APPROACH = Solid 2 Yellows over 2 Greens.

STALL WARNING = Transition from Yellow to Red. (Just consider the bottom red light to be the stall warning.)
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Audio Panel

A Garmin 340 audio panel is installed and provides extensive capabilities for the control of audio sources such as radios, voice warnings, intercoms and nav equipment. 

Com radio transmissions are keyed by the red trigger switch on either the pilot’s or copilot’s stick grip.

There are five sets of jacks available for connecting headsets to the panel. The pilot’s and copilot’s jacks are located on the outboard lower sides of the instrument panel. There is a set of jacks in the left and right armrests of the rear seat. The fifth set is located under the port baggage compartment floor and is used for ground maintenance.

A jack for a music source is installed on the upper right side of the copilot’s main panel. A variety of sources, such as I-Pods and other MP3 players, can be plugged into the audio panel via this connection. Routing and volume are controlled by the Audio Panel.

NOTE

A Quick Reference Guide is included in the Supplement Section of this Manual . An operations manual is available for study at the offices of Lake Norman Aero II, LLC

Com – Nav

A Garmin (Apollo) SL-30 Nav-Com radio is installed to provide a dual com and dual VOR/ILS capabilities for the aircraft. The SL-30 is connected via a serial port to the EFIS/ONE where the nav data is displayed on the HSI. VOR and ILS approaches can be made using this combination. Programming of Com and Nav frequencies can be made from the EFIS/ONE to the SL-30.

NOTE

A Quick Reference Guide is included in the Supplement Section of this Manual. An operations manual is available for study at the offices of Lake Norman Aero II, LLC

Transponder

A Garmin GTX-330 is installed and provides Mode C and Mode S (TIS) traffic capabilities. Traffic is piped to the GNS-480 for display via a serial port connection. The data is also piped via a serial port to the EFIS/ONE for use when Mode S capabilities are available from Blue Mountain Avionics.

Encoded altimeter data is furnished to the transponder by a serial connection to the encoder module of the Dynon EFIS.

The transponder also provides a flight timer that is triggered when the aircraft reaches a 100 Ft/min climb on takeoff.

Traffic warnings are furnished to the crew via the Garmin 340 audio panel.

NOTE

A Quick Reference Guide is included in the Supplement Section of this Manual. An operations manual is available for study at the offices of Lake Norman Aero II, LLC

GPS – Com – Nav

A Garmin GNS-480 (GPS, Com, NAV and Transponder Controller) is installed. The GPS unit is WAAS certified and available for instrument approaches. This unit is hard wired to the transponder and to a Mid-Continent MD-200-306 OBS. All GPS, VOR and ILS approaches selected by the 480 are to be flown using the MD-200. 

                 [image: image3.emf]
                       Mid-Continent MD-200-306

Although the transponder is located in the stack, it can be set from the 480.

A flight timer is available on this box. It starts at 6 knots.

NOTE

A Quick Reference Guide is included in the Supplement Section of this Manual . An operations manual is available for study at the offices of Lake Norman Aero II, LLC. 

Autopilot

A highly capable, digital, two axis autopilot (DFC-250 AS) made by Tru Trak Flight Systems is installed in the lowest slot of the avionics stack in the center of the panel. Control is exercised in the pitch and roll axes of the aircraft. It contains its own set of solid state gyros for maintaining control and is linked via ARINC and serial data connections to the GNS-480 to provide for GPSS steering, auto course intercepts and auto tracking in other nav modes. The unit provides for constant airspeed and constant rate climbs or descents, altitude hold, heading hold and tracking.

Power for the unit is fed via a toggle switch on the pilot’s main switch panel to the unit. It is then engaged or disengaged by a momentary pressing On-Off button on the unit. Additional control is provided by the red button on either the pilot’s or copilot’s stick grip. When the button is momentarily depressed and released, the autopilot is disconnected from the flight controls. An additional click will then re-connect the unit to the flight controls. When the button is depressed and held, the autopilot is disconnected from the flight control system so that the pilot can manually position or trim the airplane. When the button is released, the servos are again connected to the flight controls and the autopilot assumes control of the aircraft.

The roll servo is located under the copilot’s seat and the pitch servo is located under the left rear passenger’s seat.

NOTE

An operations manual is available for further study at the offices of Lake Norman Aero II, LLC

Miscellaneous

Emergency Locator Transmitter (ELT): An ELT is located in the aft fuselage and is accessed through the access panel on the left, aft side of the fuselage. This device must be tested per the FAR’s. A control panel for this purpose is located on the lower left side of the pilot’s main panel. A red LED indicates if the ELT is transmitting on 121.5 MHz. The switch may also be used to turn the ELT on in an emergency situation.

Baggage Compartment

The baggage compartment is located directly behind the passen​ger seats. Its capacity should never exceed 150 pounds. The aircraft weight and balance may limit the maximum baggage to less than the maximum stated herein.

All baggage carried should be secured for every flight. Even a flight in smooth air could encounter unexpected clear air or wake turbulence or require an evasive maneuver which could cause unsecured baggage to become a hazard.

There is a spilt floor installed in the compartment. Four quarter-turn fasteners hold each half in place and are accessible by pulling the carpet up. It is held in place by Velcro tabs. The starboard floor covers the oxygen tank. The port floor provides access to the oxygen filler system, step pip pin, an aux intercom connection and the tow bar.

Brake System

The Lancair brake system is installed on both pilots' sides. Steer​ing of the aircraft on the ground is by use of differential brakes. The rudder pedals incorporate independent toe brake cylinders operat​ing the "Cleveland" type disk brakes on the main gear. Brakes should be checked each time you leave the ramp prior to taxiing. Care should be used to not ride the brakes unnecessarily by using only sufficient power to maintain taxi speed. Brakes should be checked on downwind before landing. To do so, simply depress each pedal to verify a "firm" pedal. 

A parking brake is installed in the aircraft. To set the brake, apply brake pressure to the brakes via the pilot’s or copilot’s toe brakes and hold the pressure while pulling the knob out to trap the pressure. The knob is located on the lower left side of the pilot’s main panel.

Control Locks

Control locks are carried on board and are provided by battens for the ailerons &elevators. These battens are simply padded pairs of board such as 3" by 4" by 3/8 and are slipped over and under control surface intersections with fixed sections and held firmly in place with a small bolt with a wing not. Such battens will keep tail wind air-loads from loading the surfaces abnormally. Wheel chocks and tie downs go without saying. 

In all cases be sure to secure such devices in a manner that precludes their coming free and causing damage that they are designed to preclude. 

Door & Door Seal System

The cabin door is fitted with an inflatable rubber seal that seals the door to the frame. The motor and pump are mounted on the upper, aft inside of the door and concealed by a cover. The pump feeds air through tubing to the seal. The seal is deflated by moving the recessed mechanical switch aft. It is a mounted just forward of the door handle. 

Fused power is fed to the pump via a five button contact switch mounted in the door frame and the door. When the door is closed, the pump is activated until a pressure switch shuts it off. When the pump is running, a green LED on the annunciator panel is illuminated.

The door is fitted with a micro switch that senses when the aft door latch is fully seated. It is fed by fused power through the five button switch. Therefore, when the door is fully open, the light is not illuminated. When the door is down and the five button switch is closed, the Red “DOOR” LED is illuminated on the annunciator panel. When the door handle is moved forward  to the locked position and the rear latch is seated, the LED is turned off.

This sequence covers the most dangerous situation for the door: closed, but not locked.

Electrical System

General

There are two independent electrical systems on this aircraft. Each has its own alternator, voltage regulator, main feed cable, ground cable, battery, battery buss and main buss. The only difference between the systems is the size of the alternators. The main is a 70 amp and the auxiliary is a 20 amp. In the event of certain failures, such as an alternator failure, a crossfeed switch enables the good alternator to feed the other system’s busses. In this event, and depending on flight conditions, some shedding of electrical load may be necessary.

Since the aux alternator is driven from the vacuum pump pad, full charging voltage is not available until approximately 1400 engine rpm. The following table provides output vs. rpm.

	Engine RPM
	Voltage

	700
	11.9

	800
	12.0

	1000
	12.4

	1100
	13.0

	1400
	13.8


A ground power capability is installed in the aircraft. It is fed through a “Piper Style” jack located on the left side of the aft baggage wall. 

To activate it after external power is applied, turn the circuit breaker switch on. This switch is located on the lower left side of the pilot’s panel, next to the parking brake. This controls a solenoid that connects the power to the aircraft systems. A red warning light is illuminated when the switch is activated.

To power the main buss, place the main power switch in the Battery (middle) position. To power the aux buss, turn on the crossfeed switch. It is not necessary to turn the Aux power switch to its Battery position.

Each power buss (main and aux) is instrumented to read the load in amperes of that buss and to read the voltage of that buss. Two ammeters and two volt meters displaying this information are located on the EFIS/One engine screen.

Each alternator maintains a 20 ampere-hour Panasonic Absorbed Glass Mat (AGM) or "starved electrolyte" battery. These batteries are characterized by their very low internal resistance, sealed container (no servicing), ability to deliver high amperage for cranking and ability to retain their charge for long periods of non-use. For CG purposes, these batteries are located on a platform aft of the baggage compartment. They are accessible by removing the “Hat Shelf” or from the access panel on the port, aft side of the aircraft. 

To facilitate charging the batteries or maintaining their charge, two jacks are located on the aft wall of the baggage compartment. The right one feeds the aux battery, located on the left side of the battery compartment. The left one feeds the main battery on the right side of the compartment.

WARNING

Battery chargers furnishing less than 5 amps are the only chargers approved for charging the batteries. A “Battery Tender” putting out 2 amps is recommended. A cable compatible with a “Battery Tender” brand is carried aboard the aircraft.

Each battery feeds a battery buss directly. Critical equipment, such as the fuel boost pump, lights and the backup EFIS are run directly off of these busses. The alternators maintain buss voltages at between 13.8 and 14.4 volts.

NOTE

Battery voltages may be checked by attaching a voltmeter to the jacks used for charging /maintaining the batteries. An adaptor cable is carried aboard the aircraft for this purpose.

Since the Lancair is a composite design, all circuits require the use of a return wire leading to "ground". In the vast majority of cases in this aircraft, each circuit has its own ground wire back to this common ground block on the cockpit side of the firewall. Each battery ground cable terminates at this block. The ground circuit is then fed from this block, via two brass bolts, to a corresponding ground block on the engine side of the firewall. The ground circuit is completed by a woven strap from the firewall to the engine. This is done to prevent the degradation of circuits by the introduction of ground loops.

All circuits with the exception of 5 are protected by fuses, in lieu of circuit breakers. Three are protected by fuse links and two are protected by circuit breakers. The main and aux DC busses and their fuses are located on the right side of the copilot’s main panel. They are accessible by removing their snap-fit covers. The main buss is on the left and the aux buss on the right.

As a general rule of thumb, all high amperage circuits are run off of the main buss. The aux buss runs most of the avionics. Normal starting is from the main buss; although if more cranking power is required, the crossfeed switch may be turned on to gain the power from the aux battery.

CAUTION

If both batteries are used for starting, a brown-out of the EFIS/One may result. No engine instruments will be available if it goes off line. However, there is an independent oil pressure light that extinguishes at approximately 20 – 30 psi. The EDM is also available to monitor the CHT’s and EGT’s. When 10 volts is again available on the aux buss, the EFIS will re-boot and be available in approximately 2 minutes.

NOTE

Various electrical diagrams, connector pin-outs and equipment listings are contained in a binder that is carried in the aircraft. A thorough understanding of the electrical system is required for operation of this aircraft. Additional information, such as a power distribution diagram, is contained in Section XI 

Two jacks are located on the right side of the copilot’s main panel. They are used for troubleshooting obtaining a reading of the field current provided to the alternator by its respective voltage regulator. Full test procedures are contained in the binder referenced in the NOTE above.

Aircraft Lighting

Panel Floods: These are controlled at the first up-position of the interior lighting switch on the pilot’s main switch panel. This position of the switch is fed directly from the main battery buss and then via a channel of the solid state dimmer to an Electro-Luminescent strip located on the underside of the glare shield. The EL strip can be dimmed by its rheostat (“Panel Floods”) on the copilot’s switch panel.

The individual buttons of the Audio Panel have their own illumination circuit. Due to their characteristics, they are also dimmed by the same rheostat as the panel floods.

Cabin Lighting: These consist of three Light Emitting Diode (LED) fixtures located in the overhead panels and are controlled by the second up-position of the interior lighting switch. This position is powered from the main buss then routed to a four channel Pulse Width Modulated (PWM) dimmer. They can be dimmed by their rheostat on the copilot’s switch panel.

Map Lights:  There are five jacks for gooseneck map lights. Two are on the instrument panel, one on the left and right armrest in the rear seat. The fifth is on the forward edge of the overhead air duct between the pilot and copilot. The aircraft has four “Littlite” gooseneck lights on board to provide flexible area type lighting. 

The front panel and overhead jacks are dimmable via one channel of the PWM dimmer and the rear seat lights are dimmed by a separate channel. Both rheostats are on the copilots switch panel.

Baggage Compartment: There is an LED light fixture installed in the overhead of the baggage compartment. Its source is the aux battery buss via a switch next to the light fixture.

There is an LED strip light controlled by the same switch. This is located on the port wall of the battery compartment (aft of the baggage compartment) to provide illumination for maintenance.
Navigation: Navigation lighting includes three position lights and three strobe lights. Control is by a “progressive” type switch on the pilot’s main switch panel. The first up-position is for nav lights only. The next up-position is for both strobes and nav lights.

Instrument Lighting: The avionics suite in the center stack has its own lighting on a per box basis. Dimming is accomplished by light sensors on each box. However, the screen of the Autopilot and the MD200-300 (OBS) are dimmed by a channel of PWM dimmer. Their rheostat (“Panel”) is on the copilot’s switch panel.

Annunciator Panel:  This panel contains 12 warning /caution or status lights. Each is illuminated by a detection circuit assigned to monitor a particular piece of equipment. They will not extinguish until the condition is remedied. For night operations, they are very bright. A dimming circuit using zener diodes is actuated by a switch located next to the panel light / cabin lighting switch on the pilots main switch panel.

Landing & Taxi Lights: The aircraft is equipped … (?? )

Power Jacks: Four auxiliary jacks are installed in the aircraft. They are the “cigarette lighter” type. Two are located on the copilot’s switch panel. One is located on the right rear seat armrest and the fourth is located on the aft wall of the baggage compartment. The latter two are controlled by an on-off switch on the right rear seat armrest.

CAUTION

These jacks are limited to devices drawing less than 5 amps of current.

Fuse Locations:

	Main Buss Fuse Locations

	Fuse Number
	Description
	Fuse Number
	Description

	1 (1A)
	Main Alternator Lo Volt Sensor
	2 (7A)
	Strobe Lights

	3 (7A)
	Nav Lights
	4 (10A)
	Landing Light

	5 (10A)
	Taxi Light
	6 (5A)
	Cabin Lights & Dimmer

	7 (5A)
	Power Jack – CP
	8 (5A)
	Power Jack – Baggage & Rear Seat

	9 (1A)
	Heat/Defrost Servo
	10 (3A)
	Annunciator Panel

	11 (1A)
	Trim & Flap Indicators
	12 (1A)
	Elevator Trim

	13 (1A)
	Aileron Trim
	14(1A)
	Rudder Trim

	15 (3A)
	Trim Control Relay
	16 (1A)
	Cabin Air Servo

	17 (3A)
	Door Seal Pump
	18 (7.5A)
	Flap Motor

	19 (15A)
	Pitot Heat
	20 (7A)
	Starter


	Main Battery Buss Fuse Locations

	Fuse Number
	Description
	Fuse Number
	Description

	1 (7.5A)
	Fuel Boost Pump
	2 (3A)
	Panel Flood & Dimmer

	3 (1A)
	Spare Power to Panel
	4 (1A)
	Baggage Door Warning

	5 
	Spare
	 6 
	Spare


	Aux Buss Fuse Locations

	Fuse Number
	Description
	Fuse Number
	Description

	1 (1A)
	Aux Alternator Lo Volt Sensor
	2 (2A)
	Audio Panel

	3 (5)
	SL-30 Com Side
	4 (1A)
	Door Warning

	5 (5A)
	Transponder
	 6 (5A)
	GNS 480 Com

	7 (2A)
	GNS 480 Main
	8 (7.5A)
	Autopilot

	9 (5A)
	Power Jack – Pilot
	10 (2A)
	Angle of Attack

	11 (5A)
	EFIS/One
	12 (2A)
	EFIS/One Sensors

	13 (2A)
	SL-30 Nav Side
	14 (2A)
	EDM 

	15 (2A)
	Hobbs Meter
	16 (5A)
	Avionics Fans

	17
	
	18
	

	19
	
	20
	


	Aux Battery Buss Fuse Locations

	Fuse Number
	Description
	Fuse Number
	Description

	1 (2A)
	Dynon EFIS
	2 (1A)
	Spare Power to Panel

	3 (1A)
	Spare Power to Panel
	4 (1A)
	Baggage Comp’t. Lights

	5 
	Spare
	 6 
	Spare


Engine

General Engine Specifications

This Lancair ES is fitted with a 310 HP Continental engine and a constant speed Hartzell propeller. The engine is an FAA certified aircraft power plant. It is a 6 cylinder opposed, air-cooled design, with magnetos for ignition, a starter, and two alternators. 

Compression Ratio
8.5:1

Firing Order
1-6-3-2-5-4

Numbering (Accessory toward propeller end):


Right Side cylinders 
1-3-5


Left Side cylinders 
2-4-6

Bore (Inches)
5.25

Stroke (Inches) 
4.25

Piston Displacement (cu. in.) 
550

Dimensions:


Length
46.8 In.


Width
33.56 In.


Height
20.41 In.

Total Weight (lbs)
465



(Subject to production variation of + 2.5%)

Oil Specification—(Refer. MHS-24 or MHS-25)


All Temperatures
15W-50


Below 50 deg F (Sea Level)
SAE 30



or 10W-30


Above 30 deg F (Sea Level)
SAE 50

Oil Pressure


Idle Minimum, psi
10


Normal Operation, psi 
30 to 60

Oil Sump Capacity (U.S. Quarts)
8


Usable Oil - Quarts (16 Nose Up)
 8.0


Usable Oil - Quarts (10° Nose Down)
4.5

Oil Consumption (Lb./BHP/Hr. Max. at rated power and RPM

(.006 x % Power/100)

Oil Cooler

The engine oil cooler is also equipped with a variable air flow system that varies the amount of engine cooling air that is directed through the cooling fins of the cooler. The door is controlled by a cable and the control knob is located on the copilots switch panel. Pulling out the knob closes the door and shuts off air to the cooler.

CAUTION

Oil temperature must be closely monitored when this control knob is used to warm the engine oil up. It should not be used for takeoff.

Engine Controls

The engine is equipped with dual magnetos which are shorted in the OFF position. Each magneto is controlled by a lever-lock switch on the pilot’s main switch panel. 

CAUTION

It is mandatory that operation of the magnetos be checked prior to each flight. An RPM drop of approximately 100 RPM will be experienced from moderate power settings (1700 RPM) when operating on only one magneto. The engine speed variation between left and right magnetos should not exceed 50 RPM. Opera​tion on either magneto should be smooth or the flight should be aborted and the problem resolved.

CAUTION

The propeller should never be rotated on the ground without assuming that the mags are "hot". The OFF position should be checked for operation by briefly switch​ing the magnetos to the OFF position while at idle RPM prior to each shutdown. Normal shutdown then is accomplished by putting the mixture control in the cut-off position.

The engine utilizes a throttle to control the airflow into the engine, restricting it with a butterfly (throttle) valve in the intake system. Full throttle allows unrestricted airflow into the engine.

NOTE

The engine is equipped with a ram air induction system. A butterfly valve in the intake pipe provides for unfiltered ram air during flight and filtered air for ground and low level flight operations. The valve is controlled by a cable assembly and a knob located on the copilot’s switch panel. Pulling the knob fully out provides for   RAM air. Filtered air is provided when the knob is full forward.

The engine has a controllable pitch, constant speed propeller. It is controlled by the “Blue Knob” control on the engine control panel - below the avionics stack on the instrument panel. The full forward position generally provides high RPM. Pulling the knob full aft generally provides low RPM. Maximum engine RPM at full throttle settings are required for takeoff. Cruise power settings reduce engine RPM commensurate with manifold pressure.

Fuel/air ratio (Mixture) is also controlled to compensate for the large air density changes due to operation at altitude. This mixture control reduces the fuel quantity provided to the engine from "Rich" to "Lean" and is varied by fuel flow versus power setting curves from the engine handbook. Leaning in this aircraft is based on measured engine exhaust gas temperatures. These temperatures, as well as the cylinder head temperatures are displayed on and engine data monitor (EDM) on the copilot’s main panel.

Note

Takeoff is at full rich at all times except for some high altitude and/or hot day condi​tions.

Exhaust System

The engine is equipped with an experimental stainless steel, tuned exhaust system. It is ceramic coated inside and out. Each bank of cylinders has its own collector and is exhausted through a diverging nozzle. Normal inspections and repairs should be conducted when mandated by checklist.

Engine Instrumentation

OIL Temperature and Oil Pressure. Both parameters are measured by transducers mounted on the engine or firewall and displayed on the EFIS/ONE engine screen. Proper oil quantity, quality, temperature and pressure are critical to the safe operation of this engine.

Hobbs Meter: Oil pressure is also used to keep track of engine time. It is fed by a two pole pressure switch on the firewall. One signal is sent to the Hobbs Meter and the other turns off the Oil Pressure warning light on the annunciator panel when oil pressure is above 20 – 30 psi.

RPM. The engine RPM is sensed by a hall-effect sensor mounted on the right magneto. The RPM is displayed on the EFIS/ONE main screen in the lower left corner. Controllable propellers are adjusted (by changing pitch of the blades) to keep the engine RPM at the desired setting.

MAP (Manifold Pressure) is displayed on the EFIS/ONE in the lower left corner of the screen.

Fuel Pressure is also measured by a transducer mounted on the firewall. It is displayed on the EFIS/ONE engine screen.

Fuel Flow is measured by a transducer in the fuel line from the engine driven pump to the fuel metering assembly on the top forward part of the engine. It is also displayed on the EFIS/ONE engine screen.

As an added benefit of this arrangement, the EFIS/ONE takes the fuel flow data and the fuel on board data entered by the pilot before takeoff and calculates fuel remaining and fuel used per leg of its GPS flight legs.

CHT. The cylinder head temperature is a measure of engine cooling or the effectiveness of the baffling system. Since the Lancair is tightly cowled, high power settings at low airspeeds (slow climb for example) should always be monitored for high CHT readings. Excessive CHT levels will result in damage and/or reduced engine life. Poor cooling can also result from improper baffles, or other obstructions in the inlets or engine compartment.

EGT & Engine Monitors. An engine data monitor (EDM 700) made by JPI is installed in the panel. It provides a wealth of information including “lean find”, EGT for all six cylinders, CHT for all cylinders. A thorough understanding of the JPI manual is required.

CAUTION

This engine should not be leaned without using this instrument. If the instrument is not working properly, the aircraft should not be flown until it is repaired.

An added benefit of this multiple sensor system is that trouble shoot​ing is enhanced significantly. Deteriorating situations can be seen early and caught before mechanical damage occurs or dangerous in-flight situations develop.

Engine Starting

Starting of the IO-550 is simple. The aircraft is equipped with an electric starter which cranks the engine to provide the first of the three basic requirements (air, fuel and ignition). Priming, if necessary, is done by using the electric fuel boost pump. Engage starter until engine starts.

After the engine starts, adjust the RPM to approximately 1000 RPM and monitor the oil pressure. If no oil pressure is indicated within 30 seconds, shut down and determine the cause. This time may be slightly longer under abnormally cold conditions or with the improper grade of oil in the engine. Under these conditions it is highly desirable to warm the engine and its oil prior to starting to minimize engine wear and ease starting. Very cold temperatures will increase the normal oil pressure and following starts the engine RPM should be kept at idle or slightly above until oil pressure starts returning toward normal.

WARNING

The Lancair does not lend itself to hand starting (propping) due to its tricycle gear. This practice is very dangerous.

Engine Accessories

Electrical: This engine is equipped with 2 alternators. The primary one is a 70 amp rating and feeds the main DC buss. Most of the heavy loads are fed from this buss. The second alternator is a 20 amp rated machine and feeds the Aux DC buss. This buss provides power for most of the avionics.

A more detailed description of the electrical systems is contained in a separate part of this section.

Vacuum: There is no vacuum pump or system on this airplane. 

Starter: The started is fed by a solenoid wired to the main DC buss. The solenoid is controlled by a keyed, rotary switch located on the main pilot’s main switch panel. Should more power be required for starting, the Aux buss may be connected to the main buss using the Crossfeed switch. A starter-engaged red warning light is illuminated on the instrument panel whenever the starter solenoid is closed.

Warning

If this light remains on when the starter switch is released, the engine should be shut down immediately. Do not fly the aircraft until the discrepancy is fixed.

Fire Detection/Extinguishing

No built in fire detection is provided nor is an extinguishing system. 

 A portable halon extinguisher is stored under the copilot’s seat. Starting an over-primed engine is the most likely time you may need the unit. If the engine backfires and catches fire, continue cranking the engine and attempt to draw the fire back into the engine where it belongs. If the radio is on, advise your situation. If cranking the engine fails, introduce the contents of the extinguisher into the engine compartment via the cooling inlets and remain clear of the aircraft. 

Abnormal Operation

From the engine's standpoint oil consumption, for example, will be high on a new engine. It should decrease over the first 15 to 50 hours and then stabilize. From this point it should remain stable for many hours until the rings begin to deteriorate with a corresponding increase in oil consumption. Should piston rings begin to stick increase in consumption will generally be noted and corrective actions or repairs can be made in a timely manner.

Continuous monitoring of engine parameter’s such as oil pressure, CHT and EGT (individual and spreads) along with airspeed, altitude, temperature and power setting will be rewarded by an intimate knowledge of the engine, as well as reduced maintenance and vastly increased reliability. 

Flaps

The wing flaps are electrically operated. The flaps are actuated by a spring loaded switch on the instrument panel on the lower left corner of the copilot’s main panel. They can be set to any position desired by simply holding the switch lever up or down. A flap position indicator is installed in the panel next to the switch to assist in positioning the flaps. 

When the flaps are set to 10 degrees (normally for takeoff) there is a white mark next to the LED that should be illuminated.

Flight Controls

The Lancair ES is conventional in its control configuration except for the side stick controls. Lancair's airfoils are a combination of NASA and NACA designs with unique airfoils designed specifically for the Lancair mission. All primary airfoils are High Laminar flow designs with non-critical characteristics. This means that the airfoils are capable of maintaining laminar flow over 50-60% of their chord, generating greatly reduced drag. Should laminar flow be lost due to surface contamination (i.e. bugs, etc.) no dramatic loss of lift is incurred.

Rigging of the flight controls is important and should be checked annually. The elevator and aileron controls are adjusted by lengthening or shortening push rods in the linkage system by adjusting the screw-threaded rod ends at the ends of the pushrods. 

The rudder is adjusted by turning the turnbuckle on each cable. These are located on the left and right, forward wall of the front cockpit. The rudder also has two push-pull rods attached between an internal bellcrank in the aft fuselage and a horn assembly on the lower rudder hinge. The jam nuts should be checked for tightness.

The builder’s manual contains an addendum that will assist the aileron rigging process.

Stick Grips

There is a military-style grip on the pilot’s and copilot’s control stick. Each has several switches. Only three of the switches are active. The four-way “Coolie Hat” on the top of the grips control the trim on two of the three axes. Up and down on the spring-loaded switch controls the pitch (elevator) trim. Left and right controls the aileron trim. The trigger switch on the top, front of the grips are the push-to-talk switches for the two com radios. The radio that transmits when the trigger is depressed is controlled by the audio panel. The red button to the right of the trim switch controls the autopilot. A momentary press of the button disconnects the autopilot. Pressing and holding the button disengages the autopilot temporarily and allows the pilot to manually fly the aircraft to a new attitude. When the button is released, the servos are again connected to the flight controls and the autopilot assumes control of the aircraft.

Fuel System

This aircraft has a very simple fuel system. It feeds fuel from either wing tank to the engine pump through a fuel selector, an electric boost pump and then a gascolator. Each wing tank has a screen at its outlet. This aircraft has the extended tank option - another bay of fuel outboard of the normal wing tank. These bays are integral with the normal tanks. 

All fuel lines from the tanks to the engine fuel pump are ½” (-8) diameter. With the exception of the line from the fuel selector to the electric boost pump, they are stainless steel, mesh-covered, flexible lines. 

A fuel return line is installed from the engine pump back to the fuel selector where the fuel is routed back to the tank currently feeding the engine.

The fuel boost pump is located under the copilot’s seat.

The gascolator is located on the copilot’s exterior wall, behind the bulge on the side panel. A valve for draining/checking fuel in the gascolator is located on the outside, starboard side of the belly. The valve is connected to the gascolator by a -4 size fuel line.

Fuel quantity is sensed in each tank by a capacitance sensor. This signal is sent through a conversion module and then to the EFIS/ONE, where it is displayed on the engine screen. This system is calibrated in three gallon increments. 

NOTE

Although the system is considerably more accurate than most production, certified aircraft, the pilot is responsible for setting prudent minimum fuel levels for all flight operations.

Ground Control

The Lancair ES is controlled on the ground using differential braking to control the castering nose gear. A little caution for the first few flights in the aircraft is all that is required to get the feel of this simple and light weight approach. Do not ride the brakes while taxiing. Use only enough power to taxi at a brisk walking pace and try to use the brakes only as necessary for steering. Under normal condi​tions brakes are not needed for the take-off roll once the power is applied, as rudder control becomes effective above 25-30 kts.

Heating, Ventilating & Defrosting

The cabin air distribution system consists of side panel ducting, windshield defrost, foot warmers and ventilation outlets located in the overhead air plenum. The side panel ducts provide distribution to individual eyeball vents at the rear passenger's feet. The defroster allows part of the air to be deliv​ered to the windshield defrost outlets. Pilot and co-pilot outlets are located between the rudder pedals. 

Oxygen: There is a built-in oxygen system in this aircraft. It consists of a large 60 cubic foot tank, tank filler station, regulator and dispensing cannulas with flowmeters. The regulator can supply four persons with oxygen using masks or cannulas. 

The tank has a shutoff valve to facilitate removal for access to the battery compartment. The tank is housed under the starboard floor of the baggage compartment and will supply oxygen for two users for approximately 66 hours at an altitude of 10,000 feet using Aerox’s “Oxysaver Cannulas”.

	Duration Chart for Oxygen System

Using Aerox “Oxysaver” Cannulas

	
	10,000 Ft MSL
	15,000 Ft MSL
	18,000 Ft MSL

	Cylinder Size
	P (66 cu ft)
	P (66 cu ft)
	P (66 cu ft)

	Users
	Hours of Use
	Hours of Use
	Hours of Use

	1
	125
	74
	51

	2
	66
	37
	25

	3
	44
	24
	17

	4
	33
	18
	12


Cockpit Heating: is provided by fresh intake air in the engine cooling plenum. It is routed through an air-to-air heat exchanger which is heated by the exhaust gases on the left exhaust stack collector. A simple rotary valve routes the air either overboard or into the cabin for defrosting or cabin heating. The mixture of defrosting and heating air is continuously varied by the valve. The valve is controlled by a servo and servo controller. The controller is located on the copilots switch panel and has an off position. Full defrost is when the controller knob is rotated fully clockwise. 

Caution

Since the exhaust gases are toxic and of high pressure, they tend to leak into the fresh air side of the exchanger. It is imperative that this system be checked regularly to preclude introduction of these exhaust gases into the cabin. These gases contain carbon monoxide which significantly reduces the blood's ability to carry oxygen, seriously degrading judgment, night vision, and leading to unconsciousness.

Defrosting is accomplished by routing some or all of the warmed air to the windshield via a plenum behind the instrument panel.

Ventilation is obtained from a flush mounted air intake scoop (NACA scoop) mounted on the starboard side of the vertical stabilizer. The outside air is ducted into the cabin through a rotary valve in the battery compartment; thence via an overhead duct to the main cabin. Two airline-type air vents supply fresh air to the back seat and two supply air to the front seat. All four are located in the overhead duct.

The rotary valve is controlled by a servo and a servo controller. The controller is located on the copilots switch panel and operates identically to the heating / defrost controller described above.

 During ground operation the door can be left open until take-off. The door must never be opened in flight, all latches must remain locked.

Landing Gear

The Lancair ES main landing gear is constructed of gun drilled tubular steel.

The nose gear is a conventional air/oil oleo strut with internal viscous shimmy dampening.

WARNING

The nosewheel shimmy dampener must be checked on a regular basis. This can be accomplished by holding the nose wheel off the ground and measuring the rotational resistance of the assembly. Air/oil struts should have from 20-50 ft. pounds of torque. 

An alternate method of checking this assembly to determine the torque and angle of horizontal rotation of the nose wheel assembly, is to put grease between two metal plates and place them under the nose wheel. The wheel assembly will then rotate freely from side to side.

Proper strut inflation is where there is a 3 inch distance between the bottom of the strut housing and the end of the oleo strut where it connects to the nose wheel fork.

Also check the rotational resistance of the wheel. If more than one free revolution of the wheel occurs upon firmly spinning the tire, the axle bolt must be tight​ened.

Materials

The Lancair ES is fabricated of high temperature prepreg E-glass skins and E-glass over a high temperature Divinycell or Nomex Honeycomb core. Elevators and ailerons are made with carbon fiber skins. The main door on this aircraft is also made from carbon fiber components. With the exception of a few parts, all preformed parts are vacuum bagged and oven cured at 250°F at a pressure of nearly 2000 lbs/sq-ft. These are similar to almost all modern commercial transport construction methods The materials meet such standards as traceability and fire resistance, and the manufacturing facilities equipment meet the FAA require​ments. In addition, the resin systems used are low in styrene and are safer to handle and use than most other systems. Read and comply with all material handling warnings.

Pitot Pressure System

The aircraft is fitted with a standard heated pitot tube, located on the lower, outboard side of the left wing. If flights with the potential of below freezing temperatures, IMC conditions or precipitation are anticipated, the heat should be activated. A check should be made of its operation prior to flight.

This check can be made during preflight by turning the main battery switch on and the pitot heater power on for a few seconds (less than 10 typically) and then feeling the probe for warmth. The preflight should also check that the probe opening has not become home for a wasp and that any cover has been removed.

CAUTION

Probe heater power should never be left on except in flight. Overheating and loss of the element will occur.

Propeller

This Lancair is fitted with a Hartzell 3 blade, constant speed, “Scimitar”-bladed propeller. Care of any propeller is vitally important. Nicks and scratches cause stress risers and cannot he neglected. The repaired contour of any repair should he similar to the original contour to remain as close as pos​sible to the same airfoil as before. In addition, the repair must result in the nick being fully removed and the blade surface polished. If in doubt, have it inspected by a certified propeller repair facility.

Seats, Belts & Shoulder Harnesses

The aircraft is fitted with seat belts. The pilot and copilot also have retracting, inertia reel, shoulder belts. The buckles are standard airline types. 

The seat cushions in the front seats are made of “temper foam” and covered with leather. This combination provides both shock absorbing qualities and comfort on long flights. The seats mold to one’s anatomy by using body heat. Thus, they are harder when it is cold, but quickly warm up and conform. 

The back seat cushions are thicker and softer, and made from closed cell, aircraft grade foam. 

All interior materials are made of FAA approved materials. 

Speed Brakes

Speed brakes are not installed on this aircraft.

Static Pressure System 

Static Port Location: There two static ports on the aircraft. One is located on the port side of the fuselage near the baggage door and the other is located directly opposite on the starboard side of the fuselage. The starboard port is dedicated solely to the autopilot to preclude any adverse interaction with other systems using static pressure inputs.

If the aircraft has been outdoors for some time the preflight should check for cleanliness. (It should be flush, round, and square with the fuselage and be a sharp edged hole.) Static drains exist and if the plane has been exposed to rain, the drains should be checked and drained if necessary. Water in the system will introduce error into the altim​eter, Vs, and airspeed system.

The drains are located behind the rear seat side panels. 

Trim Controls

This Lancair ES is equipped with three axis trim. The elevator and rudder tabs are built into the control surface and the aileron tab is hinged on the trailing edge of the left aileron. 

The aileron trim is actuated by moving the spring-loaded “coolie Hat” switch left and right on either control stick. Elevator trim is controlled by moving this same switch fore and aft.

 Rudder trim is actuated by a horizontally mounted, spring loaded switch on the lower left of the copilot’s main panel.

 Indicators of tab positions for the rudder and elevator tabs are located in the same section of the panel as the rudder trim switch. 

Control of trim power for the sticks is by a lever lock switch located below the EFIS/One screen. When the switch is moved up, power and control of the elevator and aileron trim is transferred to the copilot’s stick.

Vacuum System

No vacuum pump or vacuum operated instruments or systems are installed on this aircraft.
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Introduction to Servicing

This section is designed to help the owner and pilot to service and maintain the aircraft in a safe and efficient manner. The intended user of this handbook is the pilot, not the aircraft's mechanic. The information is intended as a guide to maintaining the aircraft and assumes any/all work accomplished is of such quality that structural or aerodynamic integrity is not compromised. Inspections, inspection periods and servicing information should be used as a guide.

All limits, procedures, safety practices, servicing instructions and requirements contained in this handbook are considered by the owner to be mandatory. 

Repairman’s Certificate

This aircraft is owned by a company (the Company). One of the members of the Company holds the "Repairman’s Certificate" for the aircraft. It allows the company to have the annual condition inspection signed off by the holder of this certificate. 

Airplane Inspection Periods

The FAA requires an annual condition inspection on all experimental aircraft. This inspection must include the landing gear, all structures for cracks, evidence of delaminations, corrosion of parts, security of fittings and fasteners, a compression test of the engine's cylinders and an inspec​tion of the propeller. This "Annual Condition Inspection" must be signed off in the aircraft log book by the holder of the Repairman’s Certificate or an inspector, as well as any repairs necessary due to items found during the inspection.

Recommended Inspections

It is recommended that two additional levels of inspections beyond the preflight inspections found in Section IV of this hand-book be made.

 These are at 25 hour and 100 hour intervals. In addition there are continuing care items, items which have a recom​mended overhaul or replacement schedule and special inspections required due, such as flap extensions at high speeds.

The 25 hour inspection is intended to cover rather routine items of wear such as tires, oil changes, cable end fittings, brake linings, hose and wire fretting and rubber areas, etc.

The 100 hour inspection takes a more in-depth look at the aircraft for structural cracks, delaminations, etc., much as an annual condition inspection. It is recommended that the aircraft be thoroughly washed, the engine cleaned, compression checked and a complete review of the aircraft and engine log book be made to insure compliance with all FAA (or appropriate registering agency) requirements, such as altimeter checks, item TBO's etc. This inspection must be recorded in the aircraft and engine log books and signed by the Repairman or inspector. 

Alterations or Repairs

Any modification or changes that affect the airworthiness, or that are considered a major change, must be approved by the FAA. In such cases, further testing may be required.

Ground Handling

The three view drawings in Section VI or Section II show the dimensions of your Lancair and its hangar requirements.

CAUTION

Proper inflation of the air/oleo style nose strut should be maintained to insure adequate propeller clearance. In addition, while ground handling your Lancair, the propeller should be placed in the horizontal position, or with one blade up with a 3 blade prop. Use care when turning the propeller — ASSUME THE MAGNETOS ARE HOT!

Towing

The aircraft is relatively light and should present few problems while ground handling. Mechanically attached towing is generally not recommended. Hand towing is recommended as are wing walkers when towing in confined spaces.

CAUTION

(?? [This is for an LIV. Might not be doable on an ES wi/ a wheel pant] If mechanical towing is necessary, a tow bar fitting in the nose wheel axle should be used and extreme care taken.) Moving the nose wheel past the sideways limits will cause damage to the centering cam. Subsequent taxiing and ground operations may be difficult or unsafe.

CAUTION

Do not exert force on the propeller or control surfaces during towing by hand. If the nose wheel must be raised, apply weight on the rear fuselage forward of the horizontal stabilizer. With the nose wheel off the ground, the aircraft can be pivoted around the main gear as required.

Tie-Downs

Built in tie-downs should be used to secure your aircraft unless it is hangared. The removable eyes screw into threaded fixtures in the wings and tail. Tie-down ropes should be left with some slack to allow for any rope shrinkage. Manila or hemp ropes should not be used. Chains can be essentially snug. Chocks for the main gear wheels are also recommended.

Main Wheel Jacking

The aircraft can have one wheel raised by jacking. A hydraulic jack is recommended. At this point the wheel may be removed for servicing of the wheel and/or brake.

The factory recommends jacking by placing a 12” x 12” piece of heavily padded ¾” plywood approximately 6 inches outside of the inboard wing edge, and in line with the structure of the forward wing attach bracket.

CAUTION

Anytime an aircraft is on jacks of any sort, personnel should not be allowed in or on the aircraft.

Nose Wheel Jacking

The nose wheel may be raised by securing some weight about the aft fuselage. An alternative is to use the tail tie-down (screw in type only) and ratchet it down with a strap attached to a suitable anchor in the floor. Another alternative is to remove the top cowl, attaching a chain and hoisting the nose using the engine lifting ring. The spinner should be closely watch to keep from raising it into the hoisting chain. Again, care must be observed and the caution note above applies.

CAUTION

 In all cases, a support should be placed under the tail to prevent the tail from striking the ground.

Out-of-Service Care

Should storage of the aircraft be required, precau​tions to protect it from deterioration are recommended. If long term storage is required, protection from the elements is the primary concern. It may be easiest to remove the wings and store it in a garage or hangar where you have (or can provide) some control over temperature and humidity. 

In any case, the most susceptible element of the aircraft is the engine's cylinder walls and bearing surfaces. The engine should be preserved according to the manufacturer's directions. These will essentially require it to have desiccant plugs installed and replace the oil with a preservative oil such as "MIL-L-46002, Grade 1 oil," as well as plugging the intake and exhaust ports with a desiccant. Again, refer to the TCM’s Service Bulletins for detailed instructions.

The airframe will withstand the storage quite well under almost any circumstances since it is of high temperature materials. However, the upholstery, instruments and avionics will suffer from excessive heat and exposure to the sun. A cover is recommended. Elastomers such as tires also need to be protected from exposure to ultraviolet to limit their deterioration.

Fuel tanks should be filled or drained completely, the control surfaces locked, the aircraft electrically grounded, a pitot cover installed, the static ports and AOA ports covered, the engine and cabin cooling air intake (NACA inlet) covered or plugged, and the batteries removed.

Flyable Storage

If the aircraft is to be put into flyable storage, the engine would not be preserved nor the desiccated plugs installed. The propeller should be rotated by hand every 7 days. Rotate the engine six revolutions, stop the propeller at 45 and 90 deg. from the original position.

Each month, the aircraft should be started and run. It is prefer-able to fly the aircraft for thirty (30+) minutes as the Lancair engine compartment is tight and inadequate cooling may result from a ground run. It also dries moisture out of engine compartment.

Preparation for Service

Following storage, the aircraft preparations for flight should include the following. Remove all taped openings, plugs and control locks. Clean and thoroughly inspect the aircraft, checking the gear, tires, controls pitot and static ports. Install serviced batteries. Install spark plugs and check the oil level. The preservative oil used for storage should be removed and proper oil installed. The fuel tanks should be checked for water accumulation and purged as required. Following a short but thorough engine ground check, the aircraft should be flown for 30 minutes maximum and given a very thorough post-flight inspection.

Servicing

Batteries

The batteries should be checked for cracks in the cases and the integrity of the terminals. Battery capacity can only be determined by a load check using the proper equipment. Since access for such a test is limited in this aircraft, the batteries should be removed for the test. If a weak battery is suspected and a load check is not possible, replace the battery. Experience has shown that it is cost-effective to replace one of the batteries each year by rotating the main to the aux position and placing a new battery in service as the main battery.

WARNING

Flooded electrolyte batteries are not recommended for this aircraft. There are no battery boxes to contain spillage or to capture gases for venting overboard. Hydrogen is an explosive gas in varying concentrations. The OEM batteries are 20 AH Panasonic AGM’s. The battery pans are specifically made for this size battery.

Brakes

The brakes are independent systems on each of the main gear wheels. The fluid reservoir is located on the top left side of the firewall. The toe brakes should depress approximately 1/2 inch before any pressure is generated on the brake when properly ser​viced. Lines should be checked for leaks and chaffing due to rubbing on the tire, fairings or the airframe. The brake pucks should be a minimum of 0.150 inches thick. The brake pucks should be replaced when less than this value.

Electrical Power

The alternators produce alternating current which is then converted by diodes to direct current for charging the batteries. They have no brushes or other rubbing parts. The voltage regulators are mounted in a stack on the lower right corner of the firewall. Access plugs are available for adjustments if necessary. These regulators are highly reliable. DC voltage output should be the same, i.e., 14.0 to 14.4 volts.

This aircraft uses a negative ground system. 

Excessively high voltage regulation will cause overcharging of the batteries and shorten their life. Low settings will result in a low battery and probably poor starting, especially in colder weather.

Fuel Servicing

This aircraft requires 100LL fuel. In the event of an emergency, 100 octane may be used – if available. In any case, the fuel should be clean and water free. 

The gascolator drain should be checked on preflight inspec​tions for evidence of water and the gascolator filter checked for solid foreign material. It is good practice to leave the tanks full to minimize the amount of combustible fuel/air vapor present in the tanks. This also helps minimize the amount of water vapor in the fuel system.

(?? )WARNING

The aircraft must be properly grounded for all fueling operations. Wiping the fuel filler cap with a clean, damp cloth to reduce static potential before opening the tank for fuelling is a recommended procedure for a composite aircraft.

Instrument Vacuum System

Not installed

Nose Gear Shock Strut

Nose wheel struts contain pressurized air and oil and are a sealed system. It contains a shimmy dampening system which must be checked often. This check is made as follows:

1. Jack the nose wheel off the floor. See the “Jacking” section in this section for options on jacking the nose of the aircraft.

2. Spin the nose wheel. It should spin over one or two turns at the most. If excessive rotation occurs the axle nut must be re-tightened and the test conducted again until satisfactory. Verify that the bearings are properly snug, there must be no free play between bearings and race. Check that the side bushings are properly snugged against bearings and that they are not worn. The shimmy damper system should provide 20 to 50 ft-lbs of drag when the wheel/strut is moved (rotated left and right about the strut axis) at a moderate rate. Fast rotation rates should create higher torques.

CAUTION

Servicing instructions for the Esco Struts on Lancairs are on file at the offices of Lake Norman Aero II, LLC. If servicing the strut is not feasible, Lancair Kitplanes, Inc. will tear down, repair and service the strut for a fee. This is highly recommended if any violent shimmy is experienced during landing or takeoff operations.

Oil Servicing

The oil used should conform to the engine manufacturer's recommendation. Since engine oil consumption is higher during break-in of a new or overhauled engine, very long flights should be avoided until it is certain that the sump quantity is sufficient for the flight duration. The oil level is checked through the small door on the top side of the engine cowling. With an 8-quart system, a minimum of 6 quarts should be indicated before every flight.

Oil Changes

During the initial break-in, the engine should be operated with a straight mineral oil such as MIL-C-6529 Type II. The break-in is normally 25 to 35 hours during which time the oil consumption should stabilize. Following this 25 hours period, the oil and filter should be changed and an oil such as MIL-L-22851 Ashless Dispersant Oil installed. If consumption has not stabilized at the 25 hour point, continue the use of mineral oil.

The engine oil should be changed at a minimum of each 50 hours of flight time. The engine oil should be drained while the engine is thoroughly warm and with the aircraft in a level position. The filter should be changed at each oil change and the element examined for its contents. If a "spin-on" filter is installed, it should be cut open and the element examined. 

The preferred method of determining the nature and source of contaminants is the use of spectral analysis of an oil sample. These services are readily available by mail and can provide a running history of the contaminants from each of your oil changes.

Sand-type material is indicative of inadequate air filtration and may warrant corrective action ranging from more frequent changes to the installation of an improved filter system. Metallic particles may vary from aluminum to steel to stainless steel. Following the initial break-in period, during which some metallic particles are normal, almost any amount becomes cause for concern. If subsequent changes show additional metallic particles, the source should be determined. The type can be some-what determined by separating by category, i.e. magnetic or not, steel or aluminum, silicon (sand), etc.

Propeller

The hub should be greased at the 25 hour point after placing it in service. Other maintenance intervals and requirements are specified in the Hartzell Owners Manual. 

It is important to keep the propeller clean since it facilitates detection of cracks and other problems. The propeller must be cleaned with a non-oil based substance such as Stoddard Solvent. The solvent must only be applied to the surface of the blades with a soft brush or cloth; care must be used to avoid contact with the propeller hub and seals. Do not use any type of spray application, pressurized or unpressurized, since overspray particles could contact the propeller hub and seals. The use of water and a mild soap is also acceptable; however, never use any alkaline-based products.

The propeller is a highly stressed component and any failure has the potential of being catastrophic. Treat it with care. For aluminum blade propellers, nicks and dents (stress risers) in the leading edge due to rocks, hail or what-ever need to be "dressed out" until smooth. Care should be used to maintain a similar contour to the blade after dressing and the area should then be polished, resulting in a smooth, scratch-free surface.

When the propeller is clean, dry the surface with a soft cloth and wax the blades with a good quality automobile paste wax. The major issue with propeller care is corrosion control. Frequent cleaning and applications of paste wax will significantly retard the erosion process. These procedures are particularly applicable in geographical areas of high humidity and salt particles.  Never try to remove corrosion pitting with an abrasive material such as steel wool or sandpaper since this accelerates the corrosion process.

WARNING

Use care when handling the propeller. Insure that the magnetos are OFF, the throttle CLOSED and the mix​ture in the CUT-OFF position. Then remain as clear as possible during the dressing operation. Be prepared for a cylinder to fire when moving the propeller to a new position.

Tires

The Lancair tires should be properly inflated at all times. The nose wheel tire should contain 32-35 psig and the main gear tires from 55-65 psig. Maintaining the proper inflation will minimize tread wear and aid in ground control of the aircraft. When inflating, visually check both sides of the tire for bulges, cracking of the sidewall and cuts. The tread should be greater than 1/16."

Care and Cleaning

Prior to washing, cover the wheels, pitot and static ports and plug cabin air intake ports. Care should be used to avoid removal of grease and oil from lubricated areas. Care should be used in the types of solvents or soaps used in the cleaning process. The paint is the PPG Delta 2000 (?? ), Base Coat-Clear Coat system. It is a rugged and flexible product, but can be chipped if one is not careful.

The windshield and the four side windows should be cleaned with generous amounts of water and a soft cloth. Prepared cleaners should be used with caution unless expressly made for acrylic material. Oil and grease can be removed with small amounts of kerosene if necessary, fol​lowed by soap and water.

WARNING

Never use gasoline, benzene, alcohol, acetone, carbon tetrachloride, anti-ice fluids, lacquer thinners or glass clean​ers. They will either soften the material or cause it to craze. Rub​bing of the surface with a dry cloth should be avoided as its causes static electricity build-up which subsequently attracts dirt and dust particles.

Upholstery materials are either leather of vinyl. The seats and the green accent stripe above the armrests are leather. The carpets can be cleaned in the normal manner. Rubber seals can be lubricated with Oakite 6, Armorall or equivalent materials. A vacuum is the primary means of cleaning the interior of loose dust and dirt. Blot up any liquid spills as soon as possible with cleansing tissues or clean rags. Hold the material securely against the spill for a few seconds, allowing it to absorb the liquid. Repeat until all liquid is removed. Scrape off any gum materi​als. Test a spot remover on a test piece of material or an out of sight location if there is any question as to the compatibility of the cleaner and the upholstery or the carpet materials. Detergent foams can be used to clean carpets if used per the manufacturer's instructions.

Interior plastic parts should be cleaned with a damp cloth. Oil and grease can be removed with cloth dampened slightly with kerosene. Volatile solvents such as those cautioned against for the windows and windshield are to be avoided here as well.

For ink stains, use a special application available through Douglas Interior Products known as a D.I.P. Stick. Since the D.I.P. Stick application must be used within 24 hours, one should be held in reserve at all times.

Exterior Painted Surfaces

NOTE

Polyurethane should be washed only with a mild non-detergent soap. Use only soft cloths and minimize rubbing to avoid damage to the paint film surface. Rinse thoroughly with clean water. Stubborn oil or grease deposits may be re-moved with automotive tar removers if required.

Wax or polish paint only after it has completely cured. Use power polishers with extreme care as they can build up excessive heat levels locally at the polishing surface and damage the paint surface.

CAUTION

Avoid the use of high pressure cleaning systems and solvents. They can damage parts such as propeller hubs, pitot probes and static ports. Cover cooling ports to the interior and avionics.

Engine

Clean the engine with a neutral solvent. While the engine is warm but not hot, spray with solvent and allowed to set a few minutes. Follow with a spray wash and allowed to dry. Avoid excessively high pressures which can force entry of water and/or solvents under seals resulting in contamination of the sealed system or entry through the firewall into the cabin. Use caution and protect any electrical relays or switches you may have installed in the engine compartment as well. Use only solvents which do not attack rubber or plastics.

Recommended Servicing

Preflight

CHECK & SERVICE OIL

DRAIN WATER TRAPS

SERVICE FUEL TANKS

First 25 Hours

CHANGE OIL AND FILTER 

SERVICE OIL WITH 
ASHLESS DISPERSANT OIL

NOTE

The preferred oil for this engine is Exxon Elite 20W-50

CHANGE FUEL FILTERS

CHECK BRAKE LINES

CHECK ALL GEAR FAIRINGS 
(NOSE & MAIN GEAR)

CHECK CONTROL SURFACE HINGES

LUBE PROPELLER IAW HARTZELL MANUAL

Each 50 Hours

CHANGE OIL

CHANGE OIL FILTER

CLEAN OR CHANGE ENGINE AIR FILTER

CHECK CONTROL SURFACE HINGES

Each 100 Hours

CHANGE ENGINE OIL

CHANGE OIL FILTER

CLEAN FUEL STRAINERS

HOSES, WEAR, TIGHTNESS, NO CRACKS

CHECK COWLING ATTACH FASTENERS

CHECK ATTACH POINTS

CLEAN/CHANGE ENGINE AIR FILTER

CHECK ENGINE MOUNTS

AIR INDUCTION &  ALTERNATE AIR VALVE -SECURITY, NO CRACKS

EXHAUST SYSTEM - CRACKS, SECURE (especially the HEATER)

PROPELLER-NICKS, WITHIN OVERHAUL

CHECK RUDDER CABLES FOR CONDI​TION, 
SECURITY 

CHECK GEAR FAIRINGS

WHEEL BEARINGS (THREE) - REPACK 

NOSE WHEEL AND SHIMMY DAMPER GEAR DRAG

BRACES SECURE

FLEX LINES - CHAFING, especially in the engine compartment.

FLAP ACTUATOR - CHECK SECURITY, WEAR

FLAP-TO-AIRCRAFT FIT - EXCESSIVE RUBBING/WEAR

AILERON-TO-FLAPS AND WING-FIT FOR RUBBING/WEAR

 BATTERY-CHECK FOR CRACKS IN CASES, TIE_DOWN SECURE AND SECURITY OF TERMINALS

RUNNING LIGHTS AND STROBES

STATIC SYSTEM – PORTS CLEAR 

X-PONDER FUNCTIONAL

DOOR ATTACH POINTS & MECHANISM-SECURE

SHOULDER HARNESS - ATTACH POINTS SECURE, FRAYING MATERIAL

SEAT BELTS - ATTACH POINTS SECURE, FRAYING MATERIAL

AIRFRAME - DELAMINATIONS, CRACKS, LOST PAINT, ETC.
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Flight Manual Supplement – Garmin GNS 480

Quick Reference Guide – Tru Trak  Autopilot

Initializing Autopilot (Ground)

Aircraft:

Hold Stationary until “PWR UP” message is off

AP Master Power Switch: 
ON 

Display:

“AP OFF”

Gyro Set/Fast Slave (Ground)

Aircraft:

Hold stationary until “GYRO SET” message is off.

Encoder Knob:
 Press & Hold for approximately 10 seconds.

Initializing Autopilot (Airborne – Power Failure)



Aircraft:

Hold level until “GYRO SET” message is off.



AP Master Power Switch:

ON

Encoder Knob:

Press and hold for approximately 10 seconds.

Repeat process if:

Difference between TRK & SEL is > 15 deg.

GPS Status

Display “MAG  [Flashing]”:GPS Signal to AP

Display: “MAG  ”


GPS Fix is available

Display: “MAG   [Flashing]

GPS Fix & GPSS Steering

Display: “TRK”


Track Mode (if fix avail. & A/S>10 KIAS)

Altitude Select (Ground)

[ALT] Button:

Press twice, Select Altitude, Enter

Lateral Modes

BASIC:

[ON-OFF] – ON (Holds existing heading

DG/HSI:


[MODE] – Press Once, “Enter”, Set heading bug on OBS to control heading.

GPS/GPSS:


[MODE] – Press Twice, “Enter” (Follows GPS Flight Plan in GNS 480. GPSS is primary if signal from GNS 480 is available).

VOR NAV/LOC NAV:

[MODE] – Press Three Times, “Enter” (VOR or LOC mode is set by the frequency set in NAV section of GNS 480). 

LOC NAV: Set inbound course, Set intercept angle, “Enter”. Couple to glide slope by flying below GS in ALT HOLD mode. AP couples when GS is intercepted.

VOR NAV: Follows VOR flight plan from GNS 480

LOC/VOR REV:


[MODE] – Press Four times, Set inbound course, Set intercept angle, Enter

Vertical Modes

BASIC:

[ON-OFF] – ON (Syncs to existing VS being flown)

ALTITUDE HOLD:

[ALT] Press Once, Select Altitude, Enter

ALTITUDE SELECT:

[ALT] Press Twice, Select Altitude, Select climb/descent speed, Enter to start transition.

VNAV:

[ALT] Press Three Times, Select desired altitude, Enter, Select distance to reach desired altitude, Enter. To stop a climb or descent, go to Altitude Hold mode or continue to the target altitude.

CHECKLIST ADDITIONS

Preflight:

AP Master Power Sw.
OFF

Run up:

AP Master Power Sw.
ON (Aircraft Stationary until "POWER UP" message is off)

Before Takeoff:

AP: Climb Altitude

SET ([ALT] Button Twice, Select, Enter)
AP: Altitude Sync

COMPLETE (Primary Altimeter SET, [ALT] Button Once, AP Alt SET to Primary Alt., Enter)

After Takeoff:

AP: Autopilot


ON
AP: VS/Climb Speed


SET (VS > 350 fpm)
AP: GPS/GPSS

ON (If Required: [MODE] Button Twice, Select, Enter)

Cruise:

AP: Alt. Hold


SET ([ALT] Button Once, Select, Enter)

AP: GPS/GPSS

ON (If Required: [MODE] Button Twice, Select, Enter})

AP: Altitude Sync

AS REQ'd (Primary Altimeter SET, [ALT] Button Once, AP Alt SET to Primary Alt., Enter)

Descent:

AP: Descent Altitude


SET ([ALT] Button Twice, Select, Enter)

AP: Steering


SET ([MODE] GPS/GPSS, DG/HSI or VOR/LOC NAV mode)
Pilot’s Guide – Garmin Audio Panel GMA 340

Quick Reference Guide – Garmin GNS 480

Quick Reference Guide – Garmin SL-30

Pilot’s Guide – Garmin Transponder GTX 330
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Introduction

Many FAA and other documents cover the material in this Section. You are probably familiar with many of these. Lancair ES builders and operators have learned by experience, trial and error, or the "hard way." Where applicable it is included herein.

WARNING

The Lancairs are a high-performance aircraft. All WARNING and CAUTIONS in this manual must be observed to reduce possible injury to the crew or passengers.

General

Knowledge, skill, judgment and experience go together to make up the truly good pilot.

Know your airplane and its systems — not just how it works, or is supposed to work, but how healthy its systems are. To do that, you need to watch it in action, which means track its performance from day to day, flight to flight. This will allow you to correct minor problems so they don't become major ones.

Skill results when you continuously set tougher and tougher standards for yourself as you operate the aircraft. Fly smoother today than you did yesterday. Be more precise on lift-off speed today and hold climb speed closer.

Predict you and your aircraft's performance and understand why you were not quite on the mark, e.g., total fuel used on this trip. How was your prediction of the enroute and destination weather as compared to the briefer’s? Why was it different?

Experience comes from a combination of all of the above when we are honest with ourselves and objective about the facts. Experi​ence need not be expensive, but it does cost time. Time not mea​sured in hours of time logged, but how well those hours are flown, how aware we are during those hours, how we understand the differences of this flight from the last one. Making each flight a learning experience will gather that precious experience much more rewarding.

First Flight

The inspection, issuance of the Airworthiness Certificate and first flight were conducted by a professional flight-test pilot and FAA DAR. 

Sources of Information

There are numerous sources of information available to make your flying not only safer, but more enjoyable as well. Of course, the number one source is our FAA (or your country's regulating author​ity). F.A.R. Part 91 covers the "General Operating and Flight Rules" for the U.S. This document covers subjects such as the responsibilities of the pilot, use of flight plans, fuel requirements, right-of-way rules, etc. 

Airman’s Information Manual

The AIM provides pilots with basic flight information, Air Traffic Control (ATC) procedures for use in the U.S., a glossary of terms used by the pilot / controller during radio contact, pilot's medical information, accident and hazard reporting information, etc. It is revised at six month intervals and can be purchased locally or from the Superintendent of Documents, U.S. Government Printing Office, Washington, D.C. 20402

Copies may also be obtained from re-sellers like Gleim or Sporty’s Pilot Shop.

Advisory Information

Notices to Airmen (NOTAMs) provide information of a time-critical nature which can affect the decision to go or not go... for example, a closed airport, navaids out of service, runway closures, etc.

FAA Advisory circulars

These circulars are the FAA's means of informing the flying public of non-regulatory items of interest. They cover a myriad of subjects and can be obtained at FAA offices, bookstores specializing in flying or government publications, some FBOs, etc. Some are free, and others have a nominal charge — all are worthwhile reading and of general interest to airmen. A complete listing of current advisory circulars is published as AC 00-2, which lists those that are for sale or those distributed free of charge by the FAA, as well as order​ing information.

Some of the free circulars are:

00-24
THUNDERSTORMS

00-50
LOW LEVEL WIND SHEAR 20-5D PLANE SENSE

20-93
FLUTTER DUE TO ICE OR FOREIGN SUBSTANCE ON OR IN AIRCRAFT CONTROL SURFACES

20-105
ENGINE POWER LOSS ACCIDENT PREVENTION

43-12
PREVENTATIVE MAINTENANCE 60-4 PILOT'S SPATIAL DISORIENTATION

60-9
INDUCTION ICING — PILOT'S PRECAUTIONS AND PROCEDURES

61-67
HAZARDS ASSOCIATED WITH SPINS IN AIRPLANES PROHIBITED FROM INTENTIONAL SPINNING

61-84
ROLE OF PREFLIGHT PREPARATION

90-23D
WAKE TURBULENCE

91-6A
WATER, SLUSH AND SNOW ON RUNWAY

1- 43
UNRELIABLE AIRSPEED INDICATIONS

Other publications include the Experimental Aircraft Association (EAA) magazine "Sport Avia​tion". It is a very valuable source of special interest topics for the aircraft both during its construction and after. The Lancair newsletter titled, "Lancair Mail" which is obviously oriented specifically to Lancairs, and of course this Handbook.

Mountain Flying

Flight of small aircraft over mountains and in mountainous areas is different from "flat lander" flying. It is extremely quick transporta​tion compared to ground means and can be done safely, but is not without its special concerns. Operation of the aircraft is generally at much higher altitudes where engine performance is poorer, and stall speeds are higher due to the less dense air. Care must be taken to allow for these effects by reducing the gross weight if necessary. More room must be allowed for takeoff and landings and slower climb rates expected. In addition, the weather is significantly differ​ent.

Winds can be extremely strong and turbulent, especially between the passes where we tend to go to improve terrain clearance. The weather can change in very short periods of time, both to the good and to the bad. In the winter, weather fronts can make crossing a range of mountains next to impossible at times with short periods of acceptable time in between the fronts. Even then however, the winds and turbulence can be extreme. Obtain the advice of "locals" before venturing into this unknown. They can provide you with required/ desired equipment, best routes, service possibilities and such to make your crossing more comfortable. Nights and mountains almost always call for IFR operations. The MEAs, ATC following, someone to talk to and listen to are most comforting. Always follow airways as "the rocks" are not visible at night. Never attempt to “scud run”.

If in doubt, take a professionally-run course on mountain flying.

Severe Weather

Severe weather means dangerous wind shears and vertical air movements. These can often be seen as evidenced by cumulus or lenticular clouds, but not always. Winters can lower the jet stream into our flight altitudes where wind shears can result in clear air turbulence. Over control by the pilot in these circumstances could stress the aircraft beyond its limits.
Icing

WARNING

Flight into known icing is prohibited.

Lancair performance is the result of both a clean design aerodynamically and a laminar airfoil which provides lift with less drag penalty than conventional airfoils. While bugs on the leading edge will reduce your performance, ice has the potential to not only reduce its lifting capability, but also will significantly increase drag and stall speeds and more importantly change your stall characteris​tics.

Inadvertent flight into icing is not to be treated lightly. Remember that other systems may be affected such as the pitot system. If flying in IMC conditions have the pitot heat ON and exit any icing conditions as soon as possible.

Should you begin to accumulate ice in flight, attempt to avoid it by changing altitude or reversing course. Remember that preflight briefing where you noted the potential for icing and determined what your "out" would be. If ice does not sublimate (evaporate as ice) or melt prior to your landing, increase your approach speed and land "hot".

If circumstances permit, make an opportunity to feel out the approach to stall characteristics before attempting the landing.

WARNING

Do not take the aircraft into a "full" stall. While decel​erating, slowly feel out the controllability of the air-craft. As soon as an acceptably low speed is reached to allow landing at the intended airport, accept that, add about 5 kts, and land. Stall/spin characteristics of the Lancair with ice have not been evaluated. AVOID!

Marginal VFR Flight

This aircraft is fully equipped for flight in IMC. IFR flight plans should be filed and flown if the weather on any part of the planned flight is marginal. Again, the preflight weather briefing should include the weather man's (and your own) assessment of the potential for less than VFR conditions. If the pilot is not IFR rated and current, wait it out.

Night Flying

This aircraft is fully equipped for night flying. Night flight should be considered as marginal VFR. Forced landings off-airports are problematical at best. Clouds are hard to see ahead, and in some locations there are as many stars in the sky as lights on the ground and "which way is up" becomes a problem without reference to the instruments. Use the MEAs for flying enroute, and approach plates for terminal area altitudes and flight paths and be on the alert for "spatial disori​entation" or vertigo.

Vertigo & Hypoxia

Hypoxia

Cabin ventilating air is provided through the NACA inlet on the right side of the vertical stabilizer. Fresh air flows through a plenum chamber built into the vertical stabilizer then through a flexible duct to the over-head console in the cabin. 

However, as the aircraft is flown to higher altitudes the amount of oxygen delivered by this ventilating system is inexorably reduced. Hypoxia is the high altitude physiological phenomenon caused by lack of oxygen. 

The regulations limit flight altitudes to 12,500 feet when operating without pressurization or oxygen. Hypoxia is the result of an insufficient supply of oxygen to the blood. The result of which is insufficient oxygen to the brain cells. The manifestations of hypoxia vary from individual to individual and day to day. However, the following lists the general symptoms in the order in which they occur:

Loss of peripheral (side) vision

Bluish fingernails vs. reddish color

Sense of euphoria or well-being

Seemingly darker than normal lighting conditions

Grey-out

Black-out

Somewhere in this sequence an in-flight decision can be made which is wrong. A situation improperly handled, or just ignored can also be a symptom. Loss of control or over-control of the aircraft is a typical result. This loss of control is serious — an accident is almost inevitable. 

Hypoxia is a dangerous condition, particularly if pilots who are not up to par because of medicines, mental stress, turbulence, or other conditions are subjected to the condition. 

Hyperventilation

Hyperventilation, a kissing cousin of hypoxia, is another breath​ing anomaly. However, rather than lack of oxygen, it is the result of over-breathing which upsets the balance of oxygen and carbon dioxide in the blood. The resulting symptoms are similar.

The general cause of hyperventilation is stress, nervousness, anxiety, fright, etc. Upon the realization of the symptoms, evaluate the potential cause and take the appropriate action. If oxygen is available, use it. Hold your breath for a few seconds and then breathe slowly and deliberately. Recovery from hypoxia is dependent upon obtaining oxygen (lower altitude or on-board oxygen system). Hyperventilation requires a few seconds for the blood balance to be restored.

Both of these problems are aggravated by smoking and alcohol which also upset the blood's ability to carry oxygen to the brain. Avoid them for your safety and that of your passengers.

The presence of carbon monoxide in the cockpit can result in similar symptoms. Open a vent to increase cabin ventilation, even to the extent of colder than desirable temperatures. This action should be anticipated if the aircraft heater is being used. A carbon monoxide detector in the cockpit is good insurance for winter operations.

Regulations

Supplemental oxygen is required from 12,500' to 14,000' if staying there more than 30 minutes. If you go higher than 14,000' for any length of time, oxygen is required and of course, passengers must be provided with supplemental oxygen above 15,000 feet. A study of the following material will emphasize the need for supplemental oxygen.

Altitude Reaction (in feet)

5,000

Use of supplemental oxygen at and above 5,000 feet for night flying will benefit pilot, particularly towards end of flight. Smoking reduces visual acuity and service altitude of the individual.

8,000

Over prolonged flights, there are measurable changes in blood pressure and respiration. Mild hypoxia can result. It is generally assumed that the normal, healthy individual is unlikely to need supplementary oxygen at and below this altitude.

10,000

Fatigue, drowsiness and sharp headaches can occur with increasing quickness if flights are made without supplemental oxygen at this and higher altitudes.

18,000

This is the half-way point in the earth's atmosphere and pressure is reduced to 7.34 psi and oxygen saturation in the body is only 75%. Without supplemental oxygen, hypoxia is almost immediately apparent and efficiency deteriorates quickly and drastically. Unconsciousness can occur if supplemental oxygen is not used.

Vertigo

Vertigo is the condition where your inner ear, based on gravity, gives you the sense of "which way is up." Small prolonged accelera​tions in any direction, such as a low rate uncoordinated turn, will affect the inner ear fluid creating the sensation that down is no longer down, but off to one side making you believe that you're in a turn. When there are few or no visual clues (nights without a good horizon or IMC conditions) to correct this faulty sensing the result can be vertigo. NEVER SECOND GUESS YOUR FLIGHT INSTRUMENTS, ALWAYS BELIEVE THEM AND CROSS CHECK WITH OTHER INSTRUMENTS

CAUTION

This aircraft is equipped with one of the finest, most reliable autopilots in the world. It contains its own AHRS. It enables one to use the autopilot as an emergency procedure to keep the aircraft under control if any kind of disorientation is experienced. Trust it and let it fly while you clear the symptoms of vertigo, hyperventilation, carbon monoxide poisoning or hypoxia.

Engine Failures

WARNING

Engines can fail at any time. The procedures in Section IV are to be followed for engine failures or problems during each phase of flight. The cardinal rule of all emergency procedures is: 

Maintain control of the aircraft at all times before attempting to cope with the emergency.

 For example, do not attempt to turn around and land on the runway with an engine problem after takeoff unless sufficient altitude is available for the maneuver and you are well trained in such a maneuver. Just land on the remaining runway or within ± 30° of the takeoff heading; maintaining control through initial impact and until the aircraft comes to rest. Using all the available runway for takeoff is a wise choice.

Water in the fuel system is another cause of engine failure. In cold weather it can freeze in the filter, tank, or lines and limit or totally restrict fuel flow to the engine. Preflight checks can completely control this potential engine problem.

One problem which causes more engine failures than all others is simply lack of fuel. Either the tanks are dry or the fuel valve is not on the proper tank.

Oil is your engine's life blood. Making sure it is always adequately supplied with clean oil of the proper grade is the cheapest insurance available. In winter, a lighter (thinner) grade is called for than in summer, and preheating may be not only desirable, but necessary. Heating will limit the wear which occurs during start-up when engine temperatures have not stabilized the internal clearances and the oil's viscosity is not yet normal. High power settings thermally stress the engine before the engine oil has reached minimum temperature.
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Annual Condition or 100 Hour Inspection


Owner Name: Lake Norman Aero II, LLC

FAA Registration Number: N58WP

100 Hour: _____ Annual:_____ Date: _____


Tach Time: ________ Total Aircraft Time: ________

Power Plant Inspection – Engine

Remove engine cowling and make visual inspection of the entire engine section for evidence of fuel, oil and hydraulic leaks. 

Check the baffling and baffling seals for cracks and contact with the cowling.

Drain oil while engine is warm. (Because of the loca​tion of the oil filter, we put an air hole in the top of the filter to allow the oil to drain out - less mess.) Replace oil filter and drain plug. Refill oil sump.

Check internal conditions of engine by compression while hot:

1 . ___/80 2. ___/80 3. ___/80 4. ___/80
5. ___/80 6.___/80

Remove, clean and re-gap spark plugs. Rotate plugs from upper to lower positions and lower to upper positions to lengthen plug life. Use approved anti-seize compound on the threads before installing the plugs.

Inspect spark plug terminal ends and wiring.

Check engine compartment fuel and oil lines for leaks, loose hose clamps, fittings and general condition.

Check and clean gascolator screen and bowl check that it is safety wired.

Check fuel filter clean and safety wire.

Inspect cylinders, fins, and baffles.

Inspect air induction system and tighten intake pipes and hose clamps. 

Inspect magneto points, armature shaft for looseness and oil leakage. Magnetos need to be rebuilt or replaced after 500 hours. (?? Ask Lancair or AI if points or shaft need to be inspected)

NOTE

Minor changes in magneto timing can be expected during normal engine service. The time and effort required to check and adjust the magnetos will be rewarded by longer contact point and spark plug life. A smoother-running engine requiring less maintenance will be the result.

Check fuel injection system. Look for fuel stains, loose fittings, chafing.

Check alternators secure and make sure wires are tight and are not chafing.

Check RAM air intake system tube, filter and valve.

Wash down engine.

Inspect and lubricate all engine controls.

Check engine accessories for defects and security.

Check brake fluid level.

Check heater control mechanism and heat ducts.

Remove heater muff if needed and inspect stacks for cracks, leaks, and security of installation.

Check engine mount and mount bushings for condition and security.

Check engine for loose nuts, bolts, screws, studs, etc.

Review engine airworthiness directive notes for compliance.

Check general maintenance aid notes applicable to

engine.

Install cowling and check security of installation.

Propeller Group

Inspect propeller blades for nicks, bends, cracks and condition of the tips.

Remove spinner.

Inspect hub and attaching parts for defects, tightness and safety.

Check propeller hub for oil leaks.

Check propeller governor for security of mounting and oil leakage.

Check propeller control linkage for operation, security of installation & operation through full range of travel.

Check blades for looseness in hub.

Lubricate propeller hub. Refer to owner's manual.

Review Airworthiness Directive Notes on propeller for compliance.

Check spinner backing plate and brackets. Install spinner.

Cabin and Cockpit Group

Check brake master cylinders for leaks, security and fill with fluid.

Inspect cabin and cockpit for loose equipment which might jam controls.

Inspect back of instrument panel for security of lines and wiring.

Check condition of attachment of all instruments and instrument panel.

Check all engine and cockpit controls.

Check control sticks for excessive play, security and ease of operation.

Inspect all cable attachments, cables, push pull tubes, rod ends and attachment points for controls.

Inspect all safety belts and security of attachment.

Inspect upholstery and rugs for attachment.

Check seats, rails and adjusters for breakage and distortion.

Clean windows and windshield.

Check all windows and windshield for cracks and crazing condition.

Check all flight controls for proper operation.

Check instrument markings and placards.

Clean faces of instruments.

Clean interior of airplane.

Check heating and ventilating system.

Check boost pump for fuel stains and attachment.

Inspect cabin door, locks and hinges. Remove one hinge at a time and inspect hinge pin for condition. Lubricate and install pins and hinge.

Wing Group

Check surface of skin for general condition, deterioration, distortion, cracks and evidence of failure and attachment security.

Check wing attachment bolts.

Check wing tip fuel vent line.

Inspect internal structure of wings through access holes.

Check ailerons, check all push rods, clearances, rod ends, bellcranks, brackets and actuating devices for condition and freedom of operation. Lubricate.

Check aileron and flap hinge brackets and hinge pins for looseness and condition. Lubricate

Inspect vent holes in flaps and ailerons for blockage.

Inspect pitot mast and lines. Test Pitot heat.

Check all fairings and access panels screws.

Empennage Group

Check surface condition of skin for general condition, deterioration, cracks, other evidence of failure and security of attachment.

Remove all access panels and inspect interior areas.

Check rudder cables for chafing and condition and safety. 

Check internal rudder bellcrank & pushrods. Lubricate

Check elevator & rudder trim tabs for excessive looseness and proper operation.

Inspect rudder and elevator hinge fittings and pins for cracks, looseness and proper installation. Lubricate.

Operate rudder and elevator. Check for ease of operation and proper travel and stops.

Inspect the elevator push rods for looseness and for full travel clearances.

Inspect fairings and screws.

Electrical System

Inspect batteries for cracks, security of straps and terminals for security.

Check cables for corrosion and proper insulation from battery box cover and structure.

Check electrical wiring and cables for possible chafing, security, and proper insulation.

Check electrical switches for operations and fuses for abnormalities.

Check strobe lights for operation and condition of flash tubes.

Check navigation lights for operation and condition of bulbs and lenses.

Check landing and/or taxi lights for operation and condition.

Inspect cabin lights for operation and condition.

Check door seal pump for condition.

Perform over-voltage check on both voltage regulators IAW B&C’s LR3C-14 Troubleshooting Guide.

Check & set voltage output on voltage regulators to 14.4v.

Check low voltage lights on the annunciator panel come on at between 13 and 12.5v.

Landing Gear Group

Inspect landing gear for general condition and security of attachment.

Check condition of nose strut.

Check nose gear drag link and bearing blocks for evidence of excessive wear, fatigue, security and distortion. 

Remove wheels. Examine for cracks and other defects, check bearings, races, clean and repack.

Check tires for wear, bruises, cuts and other defects.

Check brake rotors, pads and piston assembly for condition and leaks.

Inspect hydraulic brake lines and hydraulic cylinders.

Check oleo strut for correct inflation and height, approximately 1.5 inches compression, which will leave about 3 inches of shaft showing.

Check shimmy dampener on nose wheel IAW with the instructions in Section VIII.

Inflate all tires to proper pressure and inspect safety of axle nuts.

Clean off landing gear.

Fuel System

Check both tanks and filler caps.

Drain sumps.

Check all fuel lines for leaks at connections and security of mounting.

Check fuel tank vents.

Check condition and operation of fuel tank selector valve.

Check placard at fuel tank filler caps. 

Fuselage and Hull Group

Check surface condition of skin for general condition, deterioration, distortion, cracks, other evidence of failure and security of attachment. 

Check engine mount bolts for security.

Inspect fuselage primary structure for damage.

Inspect internal condition of fuselage.

Inspect flaps for security. Inspect flap motor, linkages, and flap torque tube for defects, security and safety. 

Check aileron and elevator autopilot servo linkages to the flight controls.  Secure and lubricate. 

Oxygen System – Check security of tank and fill the tank.

Check EFIS/One CPU under left rear seat for security.

Inspect and check condition of baggage door hinges and locks.

Clean off belly.

Radio Group (Installation)

Inspect radio and electronic equipment for proper installation and security of mounting.

Check equipment and wiring for proper clearance. 

Inspect wiring and conduits for security of mounting, to prevent chafing and short-circuiting.

Check bonding and shielding for proper installation and condition.

Check transponder antenna for condition and security of mounting.

AOA: Pressure Ports - CLEAR

AOA: Air/Water Separator - DRAINED

AOA: System Power-On Check

AOA: Wiring Condition & Security — Checked

AOA: Tubing — Clear of debris

AOA: Tubing Security and Condition — OK

AOA: Tees Condition & Security — OK

AOA: Pitot/Static Leak Check  — OK

Emergency Locator Transmitter

Check batteries and note the date they should be replaced.

Remove ELT from A/C. Install Portable Antenna. Test between 5 min. to the hour and 5 min. after the hour.

Lightly smack the ELT into your other hand, increasing the intensity of the impacts until it starts to transmit. Check for Reception on 121.5. Reset the ELT.

Install the ELT back into the A/C, attach the aircraft ELT antenna and push the test button. Check for reception.

Reset ELT.

Miscellaneous Group

Inspect any miscellaneous items of equipment installed. Inspect for proper installation security of mounting and proper operation.

Compass correction card in view of pilot. 

Items Required for Flight

Airworthiness Certificate.

Registration.

Operating Manual.

Weight and Balance.

Fuel Grade and Capacity by filler cap.

Passenger Warning in cabin.

Experimental on door.

Identification on tail.

Work Performed

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


Power Plant Operational Inspection*

ENGINE MAKE:  Teledyne Continental Motors

MODEL: IO-550N2B

SERIAL NO: 688044 


TIME: 0

Start Engine normally & check oil pressure rise wi/in 30 seconds. Check and record the following data:

Starter

________

Throttle to 1700 rpm

Mag Check 
(Left) ________



(Right) ________

Prop Cycle once 
________

Increase engine to full power and record:

Manifold Pressure 
________

RPM 

________

Fuel Flow 

________

Oil Pressure ________

Oil Temperature ________

CHT’s 

____  ____  ____  ____  ____  ____

Alternator Outputs
____  ____

Reduce Engine power to idle and record:

Manifold Pressure 
________

RPM 

________

Oil Pressure 
________

Oil Temperature 
________

CHT’s 

____  ____  ____  ____  ____  ____

Magneto Ground Check 
________


(Turn both mags off then on. If engine continues to run, one or both mag circuits is faulty.

Mixture to IDLE CUT OFF and record:

Mixture RPM Rise 
(25 to 50 rpm) ________

Positive fuel cutoff 
________

Ignition switches, master switches & fuel selector off.

* This inspection is required by the TCM maintenance manual for this engine (p 5-3) prior to and after 50/100 inspection.
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STALL SPEEDS

DRAFT

	CONDITIONS
	ANGLE OF BANK

(Most Forward Center of Gravity – Power Off – Coordinated Flight)

	Weight
	
	0 °
	30°
	45°
	60°

	
	Flaps
	KIAS
	KCAS
	KIAS
	KCAS
	KIAS
	KCAS
	KIAS
	KCAS

	3400 lbs.
	Cruise
	71
	71
	76
	76
	84
	84
	100
	100

	
	Takeoff
	65
	65
	69
	69
	77
	78
	91
	93

	
	Landing
	57
	57
	61
	61
	68
	68
	80
	80
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Leaning Procedures – JPI 700

Quick Reference Guide

Normalize View

195. Hold LF for three seconds.

Percentage View

196. Hold LF for three seconds.

Automatic Scan

197. Tap LF:

198. Tap STEP.

Exclude Parameter in Automatic Scan

199. Tap STEP to index to the parameter to exclude.

200. Tap both STEP and LF. (See decimal point before parameter name to exclude.)

Change Indexing Rate

201. Hold both STEP and LF until the display shows PROGRAM, followed by FUEL? N.

202. Tap STEP and see RATE 4.
203. Tap LF to change the number: 1 through 9 is the pause time during automatic indexing. 0 sets to never index.

204. Tap STEP until you see END Y, then tap STEP to exit

Mark Data in Memory

205. Tap LF twice.

Reset Alarm 

206. Temporary reset (next 10 minutes): tap STEP.

207. Reset for remainder of flight: hold STEP until the word  OFF appears.

Diagnostic Testing on Startup and During Flight

When your EDM is first turned on, all digits light up for a few seconds, permitting you to check for non-functional segments. Then each column is self-tested in sequence while the EDM tests internal components, calibration and integrity of the probes. If a problem is found, it will be displayed as OPEN PRB or CAL ERR, followed by the name of the probe or channel.

During flight, probes are constantly checked for inconsistent or intermittent signals. A faulty channel or probe encountered during startup or during flight will be deleted from the sequence, producing a missing column or blank digital data. 

Modes

The EDM has three different operating modes: Automatic, Manual and LeanFind. When you first turn on the power the EDM starts in the Manual mode, but will enter the Automatic mode after a few minutes. The Automatic mode provides you with engine monitoring information for the majority of flight conditions. To adjust the mixture, use the LeanFind mode. And to display specific parameters, use the Manual mode. In both the Automatic and Manual modes the analog display shows a bar graph of EGT and CHT for each cylinder and the TIT and Oil temperature.

Automatic Mode

Just tap the LF button, then tap the STEP button. No user intervention is required to use this mode. In the Automatic mode the EDM displays the parameter sequence at a user-selected rate (see “Personalizing” on page 36). Individual parameters can be excluded from the Automatic mode: tap STEP to enter the Manual mode. Tap STEP to index to the parameter you want to exclude. Then tap both the STEP and LF buttons simultaneously. Excluded parameters display a decimal point before the parameter name. For example: Included: 184 OIL Excluded: 184 .OIL Tapping the STEP and LF buttons simultaneously will toggle back and forth between include and exclude. 

NOTE

Every time you turn on the EDM, all parameters are reset to be included.

All installed parameters are always displayed in the Manual mode.

Exclusion only applies to the Automatic mode.
All parameters are checked for alarm conditions every second regardless of their included or excluded status.
Manual Mode

Just tap the STEP button. Use the Manual mode when you want to monitor one specific parameter such as shock cooling during descent, or a particular cylinder temperature during climbs. To change to the Manual mode, tap the STEP button once. Subsequent taps will index the digital display through the parameter sequence (see “Parameter Scan—Systems without Fuel Flow Option” on page 10). To exit the Manual mode and return to the Automatic mode, either tap the LF button and then tap the STEP button or wait 15 minutes (see “How to Change Modes” in the front of this manual). You may disable the Automatic mode by setting “0” for scan rate.

LeanFind Mode

JPI’s EDM-700 and EDM-800 provide two methods of leaning: lean rich of peak (LEAN R) or lean of peak (LEAN L). The default method is set to rich of peak. Simply pre-lean, tap the LF button and begin leaning. 

Leaning Rich of Peak

208. Pre-lean mixture and wait 1 minute.

209. Tap LF and see LEANR.

210. Lean mixture until you see a column flash and the words LEANEST followed by 1545 SET*
211. Hold LF and see 1560PK*, the peak EGT of the first cylinder to peak.

212. Enrich mixture to set desired temperature.

Leaning Lean of Peak

213. Pre-lean mixture and wait 1 minute.

214. Tap LF and see LEAN R.

215. Hold both STEP and LF until you see LEAN L
216. Lean mixture until inverted columns.

217. Continue leaning until you see a column flash. You will see the temperature below peak of the last cylinder to peak.

218. Hold LF to see 1560* to see peak EGT of the first cylinder to peak (GAMI spread).

219. Enrich mixture to set desired temperature.

 Interpreting Data

Engine Run-Up

220. Normalize view

221. Manual mode

222. Verify: uniform rise of about 50°F in all EGT’s in single magneto operation and uniform rise of EGT’s with application of the mixture control.

223. Be alert for: Abnormally high CHT. Drop in EGT on one cylinder in single magneto operation—indicates fouled spark plug.

Take-Off, Climb, and Full Throttle Operations:

224. Percentage view

225. Automatic mode

226. Verify: EGT’s and CHT’s consistent with past climbs. EGT’s should be the 1100 to 1250°F range due to fuel cooling.

227. Be alert for: high EGT in one cylinder, 300°F above the others may indicate plugged injector or leaking manifold gasket.

Cruise Suggested setup:

228. Normalize view

229. Automatic mode

230. Be alert for: uneven EGT’s. Make fine adjustments to throttle, then RPM, then mixture to level the display columns. Be alert for abnormal patterns of EGT’s and CHT.

Descent Suggested setup:

231. Percentage view

232. Manual mode 

233. Be alert for: CLD: shock cooling alarm is set to–60°F. Average cool rates of –40°F/minute to–60°F/minute are normal, depending on the engine size.

Calibrating the AOA Instrument

This section is a detailed explanation of the calibration process, and must be read in its entirety prior to calibrating the AOA in flight. Use the provided page calibration checklist when doing the calibration rather than this section.

It is recommended that the in flight calibration process be practiced on the ground entering fictitious data just to get the hang of using the Calibration checklist supplied. It is recommended that you practice this procedure with a copilot who is not bothered when doing a zero "G" maneuver. Nothing is worse than his partially digested pizza all over the face of your brand new AOA LED display.

There are two types of memory in the AOA CPU. RAM memory is volatile and is lost when the AOA is not powered. Non-volatile memory is good even after the power is off. Data is copied to non-volatile memory (EEPROM) from the calibration SAVE page when the red record button is pushed and released. If data recorded to RAM is bad, you can simply push the black dimmer/page button multiple times skipping through the various pages of the calibration mode and skipping over the SAVE page thus avoiding a write to the non-volatile memory EEPROM.

Power up the AOA. Does the test sequence perform as per Chapter IX?

To get into the calibrate mode push and hold both the red push to test/record and black dimmer/page buttons for 1 second then release the buttons. The display will flash indicating you are in the first page (hangar calibrate) of the calibration mode. 

To return to the flight mode, push and hold both the red and black buttons and release.

The pressure transducers don't all put out zero volts at zero psi. Furthermore each pressure transducer will put out a different voltage at 0 psi. This is called the zero offset which is unique for each pressure transducer. This offset must be written to the non-volatile memory (EEPROM) of the AOA Instrument for each transducer. The non-volatile EEPROM used in the AOA Instrument does not require a battery and will remember what you wrote to it for at least 100 years. The best place for this first calibration step is in a hangar and out of the wind.

Hangar Calibration

Within a hangar or if outside pick a calm day, 

234. Power up the AOA Instrument for five minutes. Then push both the red PTT/Record and black Dimmer/Page switches holding them for two seconds and then releasing. All the display LEDs are flashing indicating that you are in the first page of the calibration mode, the HANGAR CALIBRATION page. 

235. The AOA now advances automatically to the ZERO LIFT page as indicated by the green LED flashing and all other LEDs are off. This is the page where we input the zero "G" data while flying. 

236. Push the black dimmer/page switch to move to the to the ANGLE ADVISORY page. The ANGLE ADVISORY page is where we tell the AOA Sport to play the "Angle Angle Push" warning. 

237. Push the black dimmer/page switch to move to the SAVE page. The SAVE page is identified by every other LED flashing. 

238. Push and release the red PTT/Record switch to copy the volatile RAM data recorded earlier to permanent non-volatile memory storage. A short flashing sequence occurs indication that the data was recorded. We have now stored the zero offsets into non-volatile memory.

Check the aircraft and remove any unsecured items. Your aircraft may have special requirements prior to doing a 0 "G" maneuver. Be prepared for false "angle angle push" warnings during flight since the AOA has not been calibrated. Consider pulling the AOA circuit breaker if this is a distraction.

Get a tennis or ping pong ball that will come in handy later for the zero "G" maneuver.

Airborne Calibration

239. Climb to about 3,000' AGL into smooth air with your co-pilot and a sick sack ready at hand. 

240. Accelerate to the middle of your airspeed indicator's green arc in the cruise flaps up configuration.

241. Place the ball on the co-pilot's extended hand. Within gliding distance of the airport, do a practice zero "G" maneuver by smoothly pulling on the elevator control then pushing on the control. 

242. Keep the airspeed within the green arc of the airspeed indicator at all times. When the ball starts moving aft, that is exactly zero "G". Don't plaster the ball on the ceiling. Try to maintain 0 "G" for about 1/2 second. This is where the aircraft is creating no lift or zero units AOA.

Flaps UP

243. Push both the red PTT/Record and black Dimmer/Page switches holding them momentarily and then releasing. All the display LEDs are flashing indicating that you are in the first page of the calibration mode, the hangar calibration page. Do not press the red PTT/record switch since the data on this page was already set up during the hangar calibration. 
244. Advance to the zero lift page by pressing and releasing the black Dimmer/Page switch one time. You are now in the ZERO LIFT page as indicated by only the bottom green LED flashing.

245. Push and hold the red PTT/Record switch. Do the zero "G" maneuver releasing the red record switch just as the ball begins to float aft off the copilots hand. The LEDs flash to indicate the data has been recorded into volatile RAM. The AOA automatically advances to the ANGLE ADVISORY page as indicated by the bottom six LEDs flashing as shown.

246. Use Pilots Operating Hand Book to compute the stall speed for the clean configuration. It should then be multiplied by 1.15. This is a good speed to fly at this point in the calibration process.

247. Clear the area while slowing to the airspeed computed above (83 KIAS – Flaps Up) (71 KIAS – Flaps Down) This is where you would want to activate the "angle angle push" warning in the clean configuration (83 KIAS Flaps Up  or 71 KIAS Flaps Down). A power setting typical for approach and a descent in smooth air is desirable. Note that you are already in the ANGLE ADVISORY page as indicated by the display.

248. Push and hold the red PTT/record switch. Release the switch to record the angle advisory data to volatile RAM. The LEDs flash to indicate the data has been recorded into RAM. The AOA automatically advances to the SAVE page as indicated by every other LED flashing as shown.

249. Push and release the red PTT/Record switch to copy the zero "G" and angle advisory RAM data recorded earlier to permanent memory storage. A short flashing sequence occurs indicating that the data was recorded. If you had pushed the black dimmer/page switch instead, the save process would have been skipped and the zero "G" and angle advisory data would not have been written to non-volatile memory.

250. The AOA Instrument advances automatically to the flight mode and should be displaying AOA as you fly along. Pull back and push forward on the controls and see if the display is working. If so continue.

Flaps Down

251. Configure the aircraft in the landing configuration with flaps down. 

252. Repeat the above steps, starting at step #1 in Flaps Up section above, using flaps down instead of up and an airspeed of 71 KIAS`
. Be careful not to push the record button when in the hangar calibration page since you will be putting bad data in place of the good data you entered during the hangar calibration process. 

To skip over a page just push and release the black page button. If you feel the data just put into RAM is not good, from the save page, just push and release the black page button and all the RAM data entered since getting into the calibration mode will not be saved to permanent non-volatile EEPROM memory.

You have finished the basic calibration process. If done properly, as you change the flaps from cruise to landing and back there are no error messages.

Head back to the airport. In the landing configuration shoot a visual approach. Keep the middle yellow LED light lit and  control the rate of descent using the throttle. Your approach IAS is primary and should be at about 1.4Vs assuming you used 1.15Vs for your angle advisory calibration point. Cross check the AOA to the IAS. Insure that the angle advisory "angle angle push" is appropriate relative to the indicated air speeds for the present conditions. If you don't like the approach speed when flying the middle yellow LED, recalibrate using a higher or lower speed for the angle advisory page.

             Electrical Power Distribution
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Preflight Inspection

8. Cabin

253. Control Lock — REMOVE.

254. Ignition Switches — OFF.

255. Battery Switches — BATTERY.

256. EFIS/One — ON

257. EFIS — CHECK & SET FUEL ON BOARD

258. EFIS/One — OFF

259. Lights — CHECK for night operations.

260. Battery Switches — OFF

261. Oxygen Regulator Pressure — 2000 psi max.

CAUTION

Oxygen pressure should be high enough to supply anticipated requirements for the crew & passengers at the planned flight altitudes.

262. Door Seal — CHECK CONDITION.

9. Empennage

263. Baggage Door — LOCKED.

264. Left Static Port — CLEAR.

265. Tail Tie-Down — DISCONNECT, REMOVE & STOW FITTING.

266. Control Surfaces — CHECK freedom of movement and security.

267. Trim tabs - CHECK VISUALLY  FOR SECURITY.

268. Right Static Port — CHECK CLEAR

10. Right Wing Trailing Edge

269. Flap — CHECK for movement and security.

270. Aileron — CHECK freedom of movement and security.

271. Position & Strobe Lights — CHECK security and condition.

272. Fuel Tank Vent — CLEAR / NO obstructions.

273. AOA Ports — CLEAR and Air/Water Separator DRAINED

11. Right Wing

274. Wing Tie-Down — DISCONNECT, REMOVE & STOW FITTING

275. Fuel Quantity — CHECK VISUALLY for desired level

276. Fuel Filler Cap — SECURE.

277. Main Gear and Tire - CHECK for proper inflation and general condition.

278. Fuel Tank Sump: Before first flight of the day and after each refueling, sample fuel from. Check for water, sediment and proper fuel grade.

279. GASCOLATOR: Before first flight of the day and after each refueling, sample fuel from drain. Check for water, sediment and proper fuel grade.

12. Nose

280. Propeller and Spinner — CHECK for nicks, security and oil leaks.

WARNING

Make certain that the battery and magnetos are OFF and that no one is in or near the cockpit while perform​ing this check. Hands pass through the prop arc, thus, if the prop turns, severe injury or amputation will occur.

281. Landing Lights — CHECK for condition and cleanliness.

282. Air Inlets — CHECK for restrictions or other foreign matter.

283. Nose Gear and Tire — CHECK for proper inflation and security.

284. Nose Wheel Fairings — CHECK general condition

285. Engine Oil Level — CHECK.

13. Left Wing

286. Main Gear and Tire — CHECK for proper inflation and general condition.

287. Fuel Tank Sump: Before first flight of the day and after each refueling, sample fuel from. Check for water, sediment and proper fuel grade.

288. Fuel Quantity — CHECK VISUALLY for desired level.

289. Fuel Filler Cap — SECURE.

290. Wing Tie-Down — DISCONNECT, REMOVE & STOW FITTING

291. Pitot Tube — REMOVE cover, check for obstructions.

292. Position Lights — CHECK security and condition.

293. Fuel Tank Vent — CLEAR / NO obstructions.

14. Left Wing Trailing Edge

294. Aileron — CHECK for freedom of movement and security.

295. Trim Tab— CHECK Attachment & security.

296. Flap — CHECK for movement and security.

Intentionally left blank

Before Starting

297. Preflight Inspection — COMPLETE

298. Passenger Briefing — COMPLETE

299. Wing Mat — Stowed

300. Battery/Alternator Switches — BATTERY.

301. EFIS/One — ON 

302. Seats, Belts, Shoulder Harnesses — ADJUST and FASTEN.

303. Pilot’s Switch Panel — ALL SWITCHES EXCEPT BATTERIES - OFF

304. Circuit Breakers (Both) — CHECK IN.

305. Fuel Selector Valve — FULLEST TANK

306. Avionics Stack — ALL POWER SWITCHES OFF

307. Brakes — TEST & PARKING BRAKE SET

Starting

308. EFIS — ENGINE INSTRUMENTS — ON

309. Magneto Switches – ON

310. Mixture — RICH.

311. Propeller — HIGH RPM.

312. Throttle — OPEN HALF to FULL

313. Prime — BOOST PUMP HIGH until fuel pressure is 8 psi

314. Throttle  — OPEN ½ inch

315. Propeller Area — CLEAR.

316. Ignition Switch — START (release when engine starts).

NOTE

If engine has been over primed, start with throttle 1/4 to l/2 open. Reduce throttle to idle when engine fires.

317. Oil Pressure — CHECK WARNING LIGHT OFF & PRESSURE.

318. Alternators — ON

319. Mixture — LEAN about 1.5 inches

320. GNS 480, SL-30, Audio Panel, Transponder  — ON

321. Dynon — ON

Flooded Engine

322. Mixture Control — Idle Cut-off

323. Throttle — Full open.

324. Master Switch — On.

325. Both Magnetos — On.

326. Start Switch — Start.

327. When engine starts, retard the throttle and slowly advance the mixture control to FULL RICH position.

Hot Starting

328. Mixture – IDLE CUTOFF

329. Throttle – FULLY OPEN

330. Boost Pump – HIGH FOR 90 SECONDS – 2 MIN.

331. Mixture -  FULL RICH until fuel pressure is about  8 psi

332. Boost Pump - OFF

333. Fuel Tank - SWITCH

334. Starter – CRANK ENGINE

335. Boost Pump – LOW as necessary to keep engine running.

Ground Warm-Up

To prevent overheating, it is important that the following rules be observed:

336. Head the aircraft into the wind.

337. Operate the engine on the ground with the propeller in "Full Increase" RPM position.

338. Mixture – LEAN AGGRESSIVELY

339. Warm up 900-1000 RPM.

340. Oil Door —Closed.

Before Takeoff

341. Cabin Door — CLOSED, LOCKED, LIGHT OUT and SEAL INFLATED.

342. Flight Controls — FREE and CORRECT

343. Elevator, Aileron, Rudder Trim — TAKE-OFF Settings.

344. Flight Instruments — SET

345. AOA — TEST/CHECKED

346. Avionics & Radios — SET

347. Navigation Lights and/or Strobes – ON

348. Auto Pilot Master Power — ON

349. Auto Pilot Altitude Sync — COMPLETE

350. Auto Pilot Climb Altitude — SET

351. Transponder — ON / ALT.

352. Fuel Selector Valve — FULLEST TANK.

353. Parking Brake — SET

354. Mixture — As Required

355. EDM—NORMALIZE VIEW (“LF” BUTTON – 3 sec)

356. Throttle — 1700 RPM.

357. Magnetos — CHECK (RPM drop150 RPM max on either magneto or 50 RPM differential) 

NOTE

Check all EGT’s rise approx 50 degrees on EDM

358. Propeller — CYCLE from high to low RPM; return to high RPM (full in).

359. Engine Instruments and Ammeter — CHECK.

360. Idle — CHECK then set to 1000 RPM.

361. EDM—PERCENTAGE VIEW (“LF” BUTTON – 3 sec)

362. Throttle Friction Lock — ADJUST.

363. Wing Flaps — SET 10 degrees (3rd LED is lit).

364. Mixture — RICH

365. Annunciator Panel — ALL LIGHTS OFF

366. Boost Pump — Low

Takeoff & Climb

Normal Takeoff

367. Mixture — RICH

368. Wing Flaps —  10 degrees (3rd LED is lit)

369. Power — Smoothly apply FULL THROTTLE 

370. RPM — CHECK 2700 Max

371. Elevator Control — LIFT NOSE WHEEL at 55 KIAS. 

372. Climb Speed — 85 KIAS - flaps 10 degrees (VX) or 

373. Climb Speed — 105 KIAS - flaps UP (VY).

374. Flaps — UP when safely clear of obstacles.

375. Prop — 2500 RPM

376.  Boost Pump — OFF 

Maximum Performance Takeoff & Climb

377. Wing Flaps — 20 degrees. (Middle LED is lit)

378. Power — FULL THROTTLE

379. RPM — CHECK 2700 Max

380. Brakes — RELEASE, above 25" Hg.

381. Elevator Control — ROTATE at 55 KIAS.

382. Wing Flaps — RETRACT slowly after reaching 90 KIAS.

383. Climb Speed — 110 KIAS until all obstacles are cleared   (VX).

Normal Climb

384. Airspeed —  120 KIAS

385. Power— Full throttle and 2500 RPM 

386. Fuel Selector Valve —AS DESIRED.

387. Mixture — LEAN TO TARGET EGT (every 1000’).

388. RAM Air — OPEN

Cruise

389. Power — Throttle WOT, 2100-2500 RPM.

390. Elevator and Rudder Trim —ADJUST

391. Mixture — LEAN.

392. Boost Pump — LOW above 10,000 ft or as necessary for vapor suppression. 

Descent

393. Power — AS DESIRED

394. Low Boost — OFF

395. Mixture — ENRICH as required.

396. Wing Flaps — AS DESIRED (0 - 40 degrees below 122 KIAS.

Before Landing

397. (G) Fuel Selector Valve — FULLEST TANK

398. (U) Unfiltered RAM Air — CLOSED

399. (M) Mixture — RICH.

400. (P) Prop Control: Max RPM

401. (S) Seats, Belts, Shoulder Harnesses — ADJUST.

402. AOA — CROSS CHECK WITH AIRSPEED

403. Elevator, Aileron, Rudder Trim — ADJUST

404. Brakes  — Checked

Approach

405. Downwind — 100 - 110 KIAS — FLAPS 10 

406. Base — 90 KIAS – FLAPS 20

407. Final — 85 KIAS FLAPS 40 

408. Fence — 80 KIAS

Landing

Balked Landing

409. Mixture —  RICH

410. RPM — 2700

411. Power — FULL THROTTLE

412. Wings Flaps — RETRACT to 20 degrees.

413. Airspeed — 85 KIAS (VX).

414. Wing Flaps — RETRACT slowly.

Normal Landing

415. Touchdown — MAIN WHEELS FIRST

416. Landing Roll — Lower nose wheel slowly.

417. Braking — MINIMUM REQUIRED.

Short Field Landings

418. Final:  85 to 90 KIAS & longer than normal

419. Flaps: Full Down

420. Airspeed:  80 KIAS

Crosswind Landings

421. Final:  85 to 90 KIAS & longer than normal

422. Flaps: Takeoff position

After Landing

423. Wing Flaps — UP

424. Transponder — STANDBY

425. Strobes — OFF

Securing Aircraft

426. Door Seal — DEFLATE.

427. Transponder or 480: Flight Time Noted then OFF

428. Radios, Electrical Equipment, Autopilot — OFF.

429. Throttle — IDLE

430. Magneto Switches —  BOTH Off then On 

431. Mixture — IDLE CUT-OFF

432. Magneto Switches — OFF.

433. EFIS/One: SAVE FLIGHT LOG

434. EFIS —  Set Fuel on Board & Log

435. Battery/Generator Switches — OFF

436. Control Locks — INSTALL.

EMERGENCY PROCEDURES
Emergency Airspeeds

Best Glide

100 Kts.



AOA:                                             MAX L/D

Landing Approach (w/o Power)
85 Kts.

WARNING

FLY THE AIRPLANE

FLY THE AIRPLANE

FLYTHE AIRPLANE

Engine Failure Takeoff (Not Airborne)

Sufficient Runway

Throttle

CLOSED

Brakes

APPLY as necessary

Stop straight ahead

Insufficient Runway:

Throttle

CLOSED

Brakes

APPLY as necessary

Mixture

IDLE CUT_OFF

Fuel Selector
OFF

Master Switch
OFF

Magneto's

OFF

Door Seal

DEFLATE

Engine Failure Takeoff (Airborne)

Sufficient Runway

Airspeed

85 kts.



AOA:                                             MAX L/D

Maintain directional control and land straight ahead

Insufficient Runway

Airspeed

85 kts.



AOA:                                             MAX L/D

Throttle

CLOSED

Mixture

IDLE-CUTOFF

Fuel Selector
OFF

Prop

Low RPM

Master Switch
OFF

Magnetos

OFF

Flaps

AS REQUIRED

Door Seal

DEFLATE

Sufficient Altitude  -  Restart/Return to Field

Airspeed

100 kts.



AOA:                                             MAX L/D

Fuel Selector
FULLEST TANK

Mixture

RICH

Throttle

INTERMEDIATE SETTING

Magnetos: cycle, then
BOTH

Boost Pump
HIGH (momentarily

(Check for engine driven pump failure)

Flaps (on final)
AS REQUIRED

Engine Failure In Flight

Sufficient Altitude

Airspeed
 
100 KIAS GLIDE



AOA:                                             MAX L/D

Check Fuel Selector to fullest tank
SET

Mixture

RICH

Boost Pump
HIGH (Momentarily)



(Check for engine driven pump failure)

Throttle

INTERMEDIATE SETTING

Magnetos, cycle, then
BOTH

Declare (121.5 if necessary)
EMERGENCY

Transponder
7700

No Start: Prop Control: FULL AFT

In-Flight Restarting

Mixture:

CUTOFF

Fuel Selector Valve
ON.

Fuel Boost Pump
HIGH – 10 seconds

Magneto Switches
ON BOTH.

Throttle

NORMAL START POSITION

Mixture:

Slowly Advance to 3/4 FULL RICH.

Start Switch
START if propeller is not turning

Oil Pressure 
CHECK

Throttle

ADJUST as Req 

Oil Pressure 
STABILIZED.

Oil Pressure
NORMAL INDICATION

Oil Temperature
NORMAL INDICATION

Cylinder Head Temperature
NORMAL INDICATION.

Alternator Switch
ON.

Power

AS REQUIRED.

Engine Malfunctions
High Cylinder Head Temperature
Mixture:

ADJUST to MATCH POWER SETTING IN USE

Airspeed

INCREASE

Land

ASAP if CHT/CHT’s remain high

High Oil Temperature

Airspeed 

INCREASE

Power

REDUCE

Oil Cooler Air Door
OPEN if Installed

Low Oil Pressure

Land

ASAP

Propeller Overspeed

Throttle

IDLE 

Airspeed

REDUCE to gain control of RPM

Throttle

ADD slowly maintain airspeed below prop overspeed airspeed.

Mixture

ADJUST for smooth operation.

Rough Running Engine

Observe engine for visible damage or evidence of smoke or flame. Extreme roughness may be indicative of propeller blade problem. If any of these characteristics are noted, follow aircraft manufacturer's instruc​tions.

Mixture

RICH

NOTE

Mixture:

INCREASE SLOWLY & CHECK RESPONSE

Boost Pump (if above 10,000')
LOW

RAM air:

PULL ON

Magnetos:

BOTH

Magnetos:

CYCLE ONE AT A TIME

Magneto:

PICK SMOOTHEST IF ENGINE SMOOTHS OUT

Throttle:

REDUCE POWER



until roughness becomes minimal.

Engine Fire

During Start

Starter

CONTINUE CRANKING

Mixture

IDLE CUT-OFF

Throttle

FULL OPEN

Boost Pump
OFF

Fuel Selector
OFF

In Flight

Determine if fire is electrical (acrid smell) if so:

Main Master Switch
OFF

Aux Master Switch
OFF

All Electrical Equipment
OFF

Door Seal

DEFLATE

If fire/smell clears, turn Master switch ON then each item of equip​ment one at a time, waiting long enough to isolate the cause. If no smell, assume smoke is from an unknown source and LAND AS SOON AS POSSIBLE AND CORRECT THE PROBLEM.

If fire continues:

Land

ASAP

Throttle

IDLE

Mixture

CUT-OFF

Fuel Selector
OFF

Boost Pump
OFF

Landing Emergencies
Emergency Descent

Throttle

IDLE

Propeller

HIGH RPM

Airspeed

DO NOT EXCEED Vne

Maximum Glide Configuration

Flaps

UP

Propeller

LOW RPM

Airspeed

100 KIAS

or AOA

MAX L/D


Glide is approx 2 nm per 1000 ft.

Off Field Landing
Seat Belts/Harness
TIGHT

Door seal

DEFLATE

Boost Pump
OFF

Fuel Selector
OFF

Magnetos

OFF

Flaps

DOWN

Master

OFF

Airspeed

DECREASE TO TOUCHDOWN

Systems Emergencies
Low Voltage Warning Light
Circuit Breakers
CHECK

If popped, 

Battery/Generator Switch:
TO BATTERY ONLY

Circuit Breaker:
RESET

Battery/Generator Switch:
BATTERY & ALTERNATOR

NOTE

If the breaker re-sets OK, or pops again later in the flight, several resets may be done until the aircraft can be landed. These are “nuisance trips” but the cause should be determined prior to the next flight.

If circuit breaker is not popped

Battery/Generator Switch:
RECYCLE

If the light remains on

Battery/Generator Switch:
BATTERY ONLY POSITION

Crossfeed Switch:
ON

Electrical Load:
REDUCE

EFIS

RE-SET if necessary

CAUTION

The backup EFIS (a Dynon D-10A) is fed directly from the Aux Battery Buss, and should remain operative. It must be used for aircraft control until the EFIS/ONE can be re-set.

Emergency Speed Reduction
Power: 

IDLE

Stick:
PULL UP TO REDUCE AIRSPEED TO 122KIAS

Flaps: 

FULL DOWN

Spins
Rudder: 

FULL OPPOSITE TO SPIN

Sick:

SLIGHTLY AFT OF NEUTRAL

Rudder: 

NEUTRAL WHEN SPIN STOPS 

Stick:  

INITIATE a 4 G PULL UP TO LEVEL FLIGHT

Unlatched Door in Flight
Slow the airplane down to approach speed, extend the flaps, and return to the nearest airport and land.

GENERAL DATA & LIMITATIONS
Center Of Gravity Limits

Allowable Center of Gravity (CG) range is from Fuselage Station (FS) 95.4 to (FS) 105 or 6.6% to 26% MAC.

Mean Aerodynamic Chord (MAC) corresponding to the CG limits of 95.4 and 105 are 6.6% and 26% respectfully.

Flight Load Factor Limits:

Flaps Up
+4.4 to - 2.2 g’s

Flaps Down
+2.2 to – 0 g's

Fuel Quantities (U.S. Gal.)

Standard Fuel: 
96 gallons

Maneuver Entry Speeds

Chandelles: 
150 KIAS

Lazy Eights: 
150 KIAS

Spins:
PROHIBITED 

Steep Turns:
150 KIAS

Stalls:
Slow Deceleration*

* Ensure that maximum fuel imbalance does not exceed 10 gallons 

	Operating Speeds

	SPEED
	MARKING
	KCAS

	Never exceed speed
	Vne Red Line
	220

	Caution, smooth air only
	Yellow Arc
	174- 200

	Maneuvering Speed
	VA
	143@3000#

	
	
	117 @ 2000#

	Normal Operating range
	VNO Green Arc
	72-174

	Flap Operating range,
	0-10 Deg
	122

	Flap Operating range,
	VFE  White Arc
	61-122

	Best Angle of climb speed
	Vx
	85

	Best Rate of climb speed
	Vy
	105

	Stall Speed clean
	Vs
	72

	Stall Speed landing config.
	Vso
	62

	Max. demonstrated x-wind component
	15


Oxygen Pressure

Maximum
2000psi

Tire Pressures

Nose:
32-35 psig 

Mains: 
55-65 psig

Weight Limits (lbs)

Maximum Take-Off Weight:
3400

Maximum Landing Weight:
3000

Maximum Baggage Weight:
150

Powerplant Limitations
Engine Model Number:
IO-550-N

Takeoff Power:
310 BHP at 2700 RPM

Maximum Continuous Power:
310 BHP at 2700 RPM

Max continuous Manifold Pressure:
Full throttle @ sea level

Idle Manifold Pressure:
18.5 max

Cylinder Head Temperatures - Deg. F.

Maximum:
460

Min.- Max. Limit at Max Cruise:
380-420

Fuel Flow vs. Horsepower

See Spec sheets

Fuel Flow @ 2700 RPM  
25.6 – 27.3 (GPH)

Fuel Pressure

@600 RPM
Metered 3.9 - 4.5 /


Unmetered 8.0 -10.0

@2700 RPM
Metered 19.0 - 21.3 / 


Unmetered 28.0 – 32.0

Oil Temperatures - Deg. F

Maximum
240

Take-off Minimum
75

Recommended Run-up Minimum
75

Recommended Range
170 – 220



160-180

Oil Pressure - PSI

Normal operation
30-60

Idle, Min.

10

Max Allowable (cold oil)
100

Powerplant Instrument Markings
	Oil Temperature (Deg. F.)

	Caution (Yellow radial)
	180-240

	Normal Operating Range (Green arc)
	160-180

	Maximum (Redline)
	240

	Take-off Minimum
	75

	Oil Pressure (psi)

	Minimum (Idle, Red line)
	10

	Caution Range (Yellow arc)
	10-30

	Operating Range (Green arc)
	30-60

	Maximum (Red Line)
	100

	Tachometer (RPM)

	Operating Range (Green Arc)
	600-2700

	Maximum (Red Line)
	2700

	Fuel Pressure (Unmetered PSI)

	Operating Range
	8-28

	Maximum (Red Line)
	32

	Fuel Flow (GPH)

	Maximum
	27.3


Autopilot

Quick Reference Guide – Tru Trak  Autopilot

Initializing Autopilot (Ground)

Aircraft:

Hold Stationary until “PWR UP” message is off

AP Master Power Switch: 
ON 

Display:

“AP OFF”

Gyro Set/Fast Slave (Ground)

Aircraft:

Hold stationary until “GYRO SET” message is off.

Encoder Knob:
 Press & Hold for approximately 10 seconds.

Initializing Autopilot (Airborne – Power Failure)



Aircraft:

Hold level until “GYRO SET” message is off.



AP Master Power Switch:

ON

Encoder Knob:

Press and hold for approximately 10 seconds.

Repeat process if:

Difference between TRK & SEL is > 15 deg.

GPS Status

Display “MAG  [Flashing]”:GPS Signal to AP

Display: “MAG  ”


GPS Fix is available

Display: “MAG   [Flashing]

GPS Fix & GPSS Steering

Display: “TRK”


Track Mode (if fix avail. & A/S>10 KIAS)

Altitude Select (Ground)

[ALT] Button:

Press twice, Select Altitude, Enter

Lateral Modes

BASIC:

[ON-OFF] – ON (Holds existing heading

DG/HSI:


[MODE] – Press Once, “Enter”, Set heading bug on OBS to control heading.

GPS/GPSS:


[MODE] – Press Twice, “Enter” (Follows GPS Flight Plan in GNS 480. GPSS is primary if signal from GNS 480 is available).

VOR NAV/LOC NAV:

[MODE] – Press Three Times, “Enter” (VOR or LOC mode is set by the frequency set in NAV section of GNS 480). 

LOC NAV: Set inbound course, Set intercept angle, “Enter”. Couple to glide slope by flying below GS in ALT HOLD mode. AP couples when GS is intercepted.

VOR NAV: Follows VOR flight plan from GNS 480

LOC/VOR REV:


[MODE] – Press Four times, Set inbound course, Set intercept angle, Enter

Vertical Modes

BASIC:

[ON-OFF] – ON (Syncs to existing VS being flown)

ALTITUDE HOLD:

[ALT] Press Once, Select Altitude, Enter

ALTITUDE SELECT:

[ALT] Press Twice, Select Altitude, Select climb/descent speed, Enter to start transition.

VNAV:

[ALT] Press Three Times, Select desired altitude, Enter, Select distance to reach desired altitude, Enter. To stop a climb or descent, go to Altitude Hold mode or continue to the target altitude.

Checklist Additions

Preflight:

AP Master Power Sw.
OFF

Run up:

AP Master Power Sw.
ON (Aircraft Stationary until "POWER UP" message is off)

Before Takeoff:

AP: Climb Altitude

SET ([ALT] Button Twice, Select, Enter)
AP: Altitude Sync

COMPLETE (Primary Altimeter SET, [ALT] Button Once, AP Alt SET to Primary Alt., Enter)

After Takeoff:

AP: Autopilot


ON
AP: VS/Climb Speed


SET (VS > 350 fpm)
AP: GPS/GPSS

ON (If Required: [MODE] Button Twice, Select, Enter)

Cruise:

AP: Alt. Hold


SET ([ALT] Button Once, Select, Enter)

AP: GPS/GPSS

ON (If Required: [MODE] Button Twice, Select, Enter})

AP: Altitude Sync

AS REQ'd (Primary Altimeter SET, [ALT] Button Once, AP Alt SET to Primary Alt., Enter)

Descent:

AP: Descent Altitude


SET ([ALT] Button Twice, Select, Enter)

AP: Steering


SET ([MODE] GPS/GPSS, DG/HSI or VOR/LOC NAV mode)
Autopilot Airborne Checkout

1. Before T/O sync AP altitude with aircraft altitude (checklist item)

2. Safe Altitude and level – Light to Mod turbulence is best!

3. AP ON-OFF Switch – PRESS

4. Use VS-UP or VS-DN buttons to 0 SVS line.

5. Hold MODE until LAT ACTIVITY is shown underlined.

6. Rotate KNOB to 0

7. Rotate KNOB one digit and observe control.

8. Repeat until AP is jittery or over-active.

9. Back off until AP is responsive but not jittery.

10. Press KNOB to save setting

11. LAT TORQUE is shown underlined.

12. Set to value that is higher when LAT ACTIVITY is higher but not at the max. (Servo current use will be too high)

13. Press KNOB to save setting

14. Hold ALT button until VRT ACTIVITY is shows an underlined value.

15. Repeat Steps 6-10 : Not jerky/jittery and not sluggish /unresponsive

16. VRT Torque is now underlined. Set to fly A/C in light-mod turbulence wi/out slipping the servo. Not too high to have high override force on the stick.

17. Press KNOB to save setting

18. MIN AIRSPD & NORM CLIMB are now visible.

19. Set MIN AIRSPD to 85 (5 Kt below instrument approach speed).

20. Press KNOB to save.

21. Set NORM CLIMB to 120

22. Press KNOB to save

23. Press KNOB until out of vertical setup mode.

24. The next steps require still air and may be postponed until a later flight.

25. Put AP on ALTITUDE HOLD in still air

26. Hold ALT button until VRT ACTIVITY is shows an underlined value.

27. Press KNOB until STATIC LAG screen appears.

28. If altitude oscillates (hunts up or down) try a setting of 1 or 2. The lower setting the better. If at 2 and still oscillating, set VRT ACTIVITY a little higher and/or check slop in pitch controls.

Autopilot Magnetic Calibration

1. Calibrate in light air with little or no wind

2. Fly to safe area and safe altitude.

3. AP ON-OFF Switch – PRESS

4. ALT Button press to get to ALTITUDE HOLD

5. Press and hold MODE button.

6. Press KNOB to cycle to MAG CALIBRATE?

7. Rotate KNOB to Y and ENTER

8. Screen: “CALIBRATING – TURNING NORTH”

9. A/C flies 000 for approx 20 sec. Screen: “HOLDING NORTH”

10. Autopilot repeats Step 9 until other 3 cardinal headings are done. Screen: “CALIBRATION COMPLETE” “PRESS ENTER”

11. Press KNOB (Enter) and upper left of screen changes to “MAG (vice “TRK”)

12. Rotate KNOB to various headings and check with HSI & DYNON

13. AP ON-OFF switch: OFF then ON to get back to TRK

AOA Lights

CRUISE FLIGHT = Bottom Green Light Only is Solidly Lit

L/D MAX = Bottom Yellow Light Flickering Over 2 Solid Greens.

APPROACH = Solid 2 Yellows over 2 Greens.

STALL WARNING = Transition from Yellow to Red. (Just consider the bottom red light to be the stall warning.)
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