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PREFACE 

 

ñThe Legacy is one of the next generation of ófast glassô designs that take advantage of knowledge 

gained from those that have gone before them. It has superior performance and handling qualities. 

Although it is not the plane for a beginner, I am confident that pilots with modest experience and 

adequate training will be able to fly it safely. During the 14 hours that I flew this airplane, I did not find a 

single thing that I didnôt like about it. It was with great reluctance that I delivered this airplane back to 

the factory when our testing was complete.ò 

Café Foundation Report, Lancair Legacy 

Brien Seeley, C.J. Stevens and the Café Board 

CAF
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INTRODUCTION 

 

This Lancair Legacy training manual is adapted from Charlie Kohlerôs Pilot Training Manual 

published in 2001.  The material contained herein is designed to transition a current, proficient and 

qualified certificated pilot into the Lancair Legacy amateur built experimental aircraft when combined 

with the companion flight training syllabus. This manual covers a variety of topics related to high 

performance single pilot, single engine flying, including: weather, aerodynamics, aircraft performance, 

physiology, navigation, and Lancair aircraft systems.  

This manual does not cover every conceivable instrument or radio installation or engine or 

airframe modification. For example, early serial number Lancair Legacys were equipped by owner/ 

builders with steam gauge cockpits whereas today most are finished with EFIS cockpits. Many 

modifications to the basic airframe have also occurred both with builders and at the factory. Some of 

those items are discussed here but many are not.  

While this manual covers many technical aspects of flying the Lancair Legacy, it does not ignore 

the most important and most often the weakest link in airplaneðthe pilot. Flying is an extremely 

hazardous activity. The risk of flight can be managed to an acceptable level if the pilot is willing to 

invest the time, effort and financial resources to stay proficient. Like any other extreme sport, flying 

demands continuous study, training, practice and review. This is especially true of flying aircraft like the 

Lancair Legacy.  
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LANCAIRS AND AERONAUTICAL DECISION MAKING 

 

The standard of care of a General Aviation (GA) Pilot with an Instrument Rating certificated in the 

United States is outlined in many government and industry documents ranging from Federal 

regulations found in, but not limited to,14 CFR 61 and 91 series and a multitude of advisory 

materials published by the federal government (Federal Aviation Administration--FAA) and industry. 

The advisory material expands on and explains the regulatory information. The core subject 

aeronautical knowledge areas are found at 14 CFR 61.125, 14 CFR 61.65, the Commercial Pilot 

Practical Test Standards and Instrument Rating Practical Test Standards. The Commercial Pilot 

Practical Test Standards (FAA-S- 8081-12B, (appendix A-2)) and the Instrument Rating Practical 

Test Standards (FAA-S-8081-4 (appendix A-2)) contain a listing of all of the advisory material that 

expound on the core subject areas. Commercial Pilot and Instrument Pilot applicants must learn 

and be familiar with these core subject aeronautical areas in order to pass the Commercial Pilot and 

Instrument Rating check rides and be issued an FAA Commercial Pilot certificate with an 

Instrument Rating. The FAA also publishes a variety of handbooks including the Pilotôs Handbook of 

Aeronautical Knowledge, Instrument Flying Handbook, Instrument Procedures Handbook, Airplane 

Flying Handbook, among other publications, in order to convey important aeronautical information 

to prospective and current pilots. Pilots are taught much of this information by flight instructors and 

are required to demonstrate their knowledge of the various aeronautical subjects on written as well 

as oral and practical flight tests given by instructors and examiners. These subject areas include 

aviation weather, aircraft maintenance and airworthiness, aeronautical decision making, aero 

medical issues, instrument flying, instrument approach procedures among a few. In addition to 

subject knowledge areas, Pilots aspiring to become Commercial Pilots with Instrument Ratings are 

trained to flight proficiency on a variety of flight and flight related tasks and maneuvers, including 

flight by reference to instruments, instrument approaches, single engine instrument approaches, 

missed approaches, holding, etc. The Commercial Pilot Practical Test Standard, by which 

Commercial Pilot applicants are judged on the respective checkride, emphasizes good judgment 

and prudent safe operation of the aircraft. After a person passes a Commercial Pilot and Instrument 

Rating checkride and receives a Commercial Pilot certificate and Instrument Rating from the FAA, 

that person is allowed to carry passengers for hire and is expected to always operate in a safe and 

prudent manner at a higher standard than that for a Private Pilot. Commercial Pilots are further 

instructed and refreshed on this aeronautical information during their required flight review training 

every two years at a minimum. Commercial Pilots should refresh themselves regularly on the 

important information contained in the advisory documents.  

 

In addition to the government literature, the General Aviation industry information available to the 

General Aviation Pilot is prodigious. There are many publications, organizations, clubs and other 

activities that publish information related to safe prudent flying. For example, although there are 

only about 600,000 pilots in the United States, over 400,000 people belong to the Aircraft Owners 

and Pilots Association (AOPA). AOPA publishes monthly magazines and electronic or ñeò 
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magazines for its members containing a wealth of information on safe aircraft operating and flying 

techniques. There are also ñtype clubsò for owner/operators of various aircraft like the aircraft 

involved in this accident. All of these clubs and associations encourage and foster good safe 

operating practices.  

 

General Aviation flying as a hobby is not without risk. However, that risk can be managed to a safe 

and acceptable level by adhering to good safe operating practices found in the body of information 

that has been developed over the last 100 years of powered flight. When a pilot disregards or 

chooses to ignore the government and industry recommendations, the risk of having an accident 

rises greatly. 

 

Unfortunately, when there is an aviation accident, it is sometimes discovered that the Pilot in 

Command has strayed from the standard of care by failing to abide by prudent operating practices 

that he or she was taught. The reasons for this are varied. Some pilots, by nature, do not believe 

that the regulations apply to themðthey intentionally violate or disregard the regulations. Some 

other pilots may have forgotten what good prudent practices are and have failed to maintain their 

knowledge to an acceptable level and have an unintentional slip or lapse. Other pilots have let their 

aeronautical skills deteriorate to a dangerous levelðoften without the realization they are no longer 

a ñsafeò pilot. Flying skills are very perishable skills that need constant practice and exercise. Skill 

and knowledge are the two cornerstones of what it takes to be a good safe pilot. It takes practice 

and study to maintain these two qualities. 

 

There have been over 195 Lancair accidents with 159 fatalities in Lancairs since the first on August 

1, 1989 at Oshkosh when a Lancair 235 was lost with two fatalities.   
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The reasons for the accidents are varied but in the majority of cases the pilot failed the airplane, the 

airplane did not fail the pilot. The most striking statistic is that 50% of our accidents to date have 

been with PICôs who have less than 100 hours in make and model. Many of our losses have 

occurred on the first flight.  Good flight training cannot be overemphasized with these statistics.  
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Also notable is that only there have only 2 serious accidents with Lancair pilots who have more than 

1000 hours in type. Experience counts.  
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When looking at Lancair accident pilots and certificates we find that 50% of the Lancair accident pilots 

hold a Private Pilot certificate while only 35% of the U.S. pilots hold a private pilots certificate. Again 

this points to a possibly strong correlation to pilot training and accidents.  
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What is the cause of all Lancair accidents? Well, broadly speaking two main areas comprise the bulk of 

the accidents. Loss of Control and Loss of Power.  
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Many of the Lancair accidents are Loss of Control type accidents under a variety of circumstances. In 

many cases the pilot stoppped flying the airplane or put the airplane into a situation in which control 

was lost. All too frequently this occurred on or near the runway in a takeoff or landing situation in which 

the pilot was too fast or too slow on landing or landed too long or short of the runwau.  Half of all 

Lancair accidents occur on takeoff or landing. Remember what your flight instructor said ïñnever stop 

flying the airplaneò. 
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Many of the Lancair Loss of Control accidents involve pilots pressing into poor weather conditions 

involving thunderstorms, VFR into IMC, or icing. Letôs face itðthe Lancair is a great airplane but it is not 

an all weather aircraft. The Legacy is a great cross country machine that can cover a lot of territory in a 

day but it cannot do it all the time.  
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Loss of Power accidents covers the other broad area of accidents and concern. Aside from the ñcause 

unknownò accidents, fuel exhaustion and fuel starvation comprise the largest number of Loss of Power 

accidents. In other words, the pilot ran out of gas. In second place is loss of oil, often due to chaffing oil 

lines or loose oil fittings.  

 

Where does the Legacy stack up against other Lancair models? About 12% Lancair accidents involve a 

Legacy airplane.   
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So, bottom line is if you are going to fly the Lancair Legacy safely you have to have a set of rules. The 

Federal Aviation Regulations sometimes referred to as ñthe FARsò is pretty much a rock bottom set of 

regs that forms the floor of accepted pilot behavior. How does a pilot get themselves into trouble? 

Minimize training, fly in weather conditions over your head, operate into or out of airports with minimal 

field length, etc. What are some examples? Pilot flies IVP without a documented flight review in over 19 

years, pilot flies into a 2500 foot runway after demonstrating he could not land and stop a IV in over 

3000ô, pilot flies aircraft with malfunctioning engine. A flight instructor can only do so muchðlike leading 

a horse to water.  
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LOBO recommends the following set of guidelines be adopted by its members for establishing their 

weather criteria. 

 

QUALIFICATION DAY NIGHT 

ALL FLIGHTS UNDER 

VFR NON-INST 

RATED OR IFR 

RATED (NON-

PROFICIENT) 

 

OPERATE AT OR ABOVE 3000ô 

CEILINGS 5 SM VISIBILITY 

 

OPERATE AT OR ABOVE 5000ô CEILINGS 

10 SM VISIBILITY 

IFR RATED 

(PROFICIENT) 

Less than 

100 hours in 

Type 

More than 100 hours in 

Type 

Less than 100 

Hours in Type 

More than 100 Hours in 

Type 

No  

Operate at or Above 

500ô Ceilings 1 SM 

Visibility 

No 

Operate at or Above 

600ô Ceilings 2 SM 

Visibility  

IFR RATED 

(PROFICIENT TO 

CAT 1 MINIMUMS 

WITHIN 60 DAYS) 

Less than 

100 hours in 

Type 

More than 100 hours in 

Type 

Less than 100 

Hours in Type 

More than 100 Hours in 

Type 

No 

Operate at or Above 

200ô Ceilings İ SM 

Visibility 

No 

Operate at or Above 

200ô Ceilings İ SM 

Visibility  

NOTE: File IFR anytime the weather is below 3000ô/5 SM 

Less than 

25 hours in Type 

25 KNOTS SUSTAINED AND/OR 15  KNOT 

CROSSWIND 

25 KNOTS TOTAL SUSTAINED AND/OR 10 KNOT 

CROSSWIND 

Between 25 and 

100 hours in 

Type 

30 KNOTS SUSTAINED AND/OR 15 KNOT 

CROSSWIND 

25 KNOTS SUSTAINED AND/OR 15 KNOT 

CROSSWIND 

More than 100 

hours in Type 

35 KNOTS SUSTAINED AND OR 20 KNOT 

CROSSWIND OR MAX DEMONSTRATED 

35 KNOTS SUSTAINED AND/OR 20 KNOT 

CROSSWIND OR MAX DEMONSTRATED 

FLIGHT INTO KNOWN ICING PROHIBITED 
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THE HIGH-ALTITUDE FLIGHT ENVIRONMENT 
 

The FAA dictates, in many respects, the flight training requirements that pilots must successfully meet. 

From the time you first start as a student pilot up through the captains that fly for the airlines, the FAA 

determines what you must learn, as a minimum, to operate an aircraft. The material in this manual 

reflects compliance with the FAA requirements. For example, the FAA requires that pilots operating 

aircraft capable of flying above FL250 receive special training on high altitude flight. The following 

information is reprinted from AC 61-107A and contains that training.  

 

FAR PART 61.31 says 

 

ñ(f)  Additional training required for operating high-performance airplanes. 

 

(1) Except as provided in paragraph (f)(2) of this section, no person may act as pilot in 

command of a high-performance airplane (an airplane with an engine of more than 200 

horsepower), unless the person has --- 

   

(i) Received and logged ground and flight training from an authorized instructor in a 

high-performance airplane, or in a flight simulator or flight training device that is 

representative of a high-performance airplane, and has been found proficient in 

the operation and systems of the airplane; and 

 

(ii) Received a one-time endorsement in the pilotôs logbook from an authorized 

instructor who certifies the person is proficient to operate a high performance 

airplane. 

 

(2) The training and endorsement required by paragraph (f)(1) of this section is not required 

if the person has logged flight time as pilot in command of a high-performance airplane, 

or in a flight simulator prior to August 4, 1997.ò 

 

ñ(g) Additional training required for operating pressurized aircraft capable of operating at high 

altitudes. 
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(1) Except as provided in paragraph (g)(3) of this section, no person may act as pilot in 

command of a pressurized aircraft (an aircraft that has a service ceiling or maximum 

operating altitude, whichever is lower, above 25,000 feet MSL), unless that person has 

received and logged ground training from an authorized instructor and obtained an 

endorsement in the personôs logbook or training record from an authorized instructor 

who certifies the person has satisfactorily accomplished the ground training.  The ground 

training must include at least the following subjects: 

   

  (i) High-altitude aerodynamics and meteorology; 

  (ii) Respiration; 

(iii) Effects symptoms and causes of hypoxia and any other high-altitude sickness; 

  (iv) Duration of consciousness without supplemental oxygen; 

  (v) Effects of prolonged usage of supplemental oxygen; 

(vi) Causes and effects of gas expansion and gas bubble formation; 

(vii) Preventive measures for elimination gas expansion, gas bubble formation, and 

high-altitude sickness; 

  (viii) Physical phenomena and incidents of decompression; and 

  (xi) Any other physiological aspects of high-altitude flight 

 

(2) Except as provided in paragraph (g)(3) of this section, no person may act as pilot in 

command of a pressurized aircraft unless that person has received and logged training 

from an authorized instructor in a pressurized aircraft, or in a flight simulator or flight 

training device that is representative of a pressurized aircraft, and obtained an 

endorsement in the personôs logbook or training record from an authorized instructor in a 

pressurized aircraft, or in a flight simulator or flight training device that is representative 

of a pressurized aircraft, and obtained an endorsement in the personôs logbook or 

training record from an authorized instructor who found the person proficient in the 

operation of a pressurized aircraft.  The flight training must include at least the following 

subjects: 

 

(i) Normal cruise flight operations while operating above 25,000 feet MSL; 
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(ii) Proper emergency procedures for simulated rapid decompression without 

actually depressurizing the aircraft; and 

(iii) Emergency descent procedures. 

 

(3) The training and endorsement required by paragraphs (g)(1) and (g)(2) of this section 

are not required if that person can document satisfactory accomplishment of any of the 

following in a pressurized aircraft, or in a flight simulator or flight training device that is 

representative of a pressurized aircraft: 

 

 (i) Serving as pilot in command before April 15, 1991; 

(ii) Completing a pilot proficiency check for a pilot certificate or rating before April 15, 

1991;  

(iii) Completing an official pilot-in-command check conducted by the military services 

of the United States; or 

(iv) Completing a pilot-in-command proficiency check under Part 121, 125, or 135 of 

this chapter conducted by the Administrator or by an approved pilot check 

airman.ò 
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The physiology of human oxygen requirements is well known and documented.  It has almost nothing 

to do with your physical condition or ñtoughnessò.  The numbers used in this manual apply to a healthy 

non-smoker in good physical condition, except where noted.  Human oxygen requirements have no 
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ñmachoò factor.  Modern oxygen equipment is comfortable and relatively inexpensive.  If flying a 

pressurized IV, consult oxygen equipment manufacturers and purchase equipment that will provide 

adequate volume for the descent to 10,000 feet.  Check that equipment before departure. 

 

As part of its charter to promote aviation safety, the FAA conducts regular courses in high-altitude 

physiology (with altitude chamber) at FAAôs Civil Aeromedical Institute (CAMI) in Oklahoma City. 

 

This course meets the requirements for the physiological portion of FAR 61.31 (g)(1) ground instruction.  

Flight, or approved simulation training is also required for section (g)(2). 

 

CAMIôs course is given twice a week.  A nearly identical program is conducted at some military bases.  

All you need do to qualify is have a current medical, be free from nasal congestion or ear blockages 

and be clean shaven at the time of the chamber ride. CAMIôs Airman Education Programs obtains a list 

of training dates from each base that are available to anyone interested in the training. These dates can 

be accessed by calling 405-954-4837.  

 

Remember the basic gas laws:  Boyleôs, Henryôs, Charlesôs, Daltonôs?  Itôs a dangerous misconception 

that pilots of low-performance, non-pressurized GA aircraft neednôt worry much about gas problems.  

They explained that gas maladies manifest themselves in two forms: trapped gas and evolved gas. 

 

Trapped gas can be an unforgettable lesson in Boyleôs Law at work.  Simply stated, air trapped in body 

cavities such as the middle ear, sinuses, stomach and even teeth expands as pressure decreases with 

altitude.  At the least, this can cause mild bloated feeling.  At worst, it can result in debilitating pain. 

 

Evolved gas phenomenon is the tendency of gas dissolved in the blood to come out of solution at 

higher altitudes and is usually more threatening than trapped gas.  Most of us are familiar with the 

bends ï the result of nitrogen bubbling out of the blood of a diver who surfaces quickly without 

decompression stops.  Pilots are susceptible too.  Bends can occur at altitudes as low as 12,000 feet.  

Lesser known evolved gas problems include Central Nervous System Disturbances (CNS), paresthesia 

and the chokes.  CNS is probably the most serious evolved gas problem with symptoms ranging from 

lines or spots before the eyes to sensory disturbances and partial paralysis.  Paresthesia is tingling or 

cold and warm sensations caused by local nitrogen bubbling.  The chokes result when smaller 

pulmonary blood vessels are blocked by bubbles, causing a stabbing pain in the chest thatôs often 

accompanied by intense coughing or the sensation of suffocation. 
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A chamber ride will teach us to recognize our own hypoxic symptoms.  You may think that hypoxia is 

just hypoxia, but there are in fact four varieties: hypoxic hypoxia, histotoxic hypoxia, hypemic hypoxia 

and stagnant hypoxia. 

 

Hypoxic hypoxia occurs when thereôs just not enough oxygen available, such as from flying at high 

altitudes.  Histotoxic hypoxia is caused by the body being unable to absorb oxygen at the tissue level.  

Itôs generally the result of alcohol or drug consumption.  When the heater cuff burns through (not in a 

IV-P of course), youôre likely to suffer hypemic hypoxia.  Even at low-altitude, where thereôs otherwise 

plenty of oxygen, carbon monoxide will prevent the blood from absorbing it.  Stagnant hypoxia is what 

happens when G-loads pool the blood in areas away from the brain.  Supplemental oxygen probably 

wonôt help. 

 

CAMIôs lecture on basic gas laws and hypoxic physiology reviews some of what you already know (or 

thought you did) but it introduces some new material too.  The lasting lesson relates to the onset of 

hypoxia itself.  When you truly experience hypoxia under controlled conditions, you realize how little 

you really understand it.  Further, you know that being relatively resistant to hypoxia is more of a 

dangerous handicap than being highly susceptible to it.  The chamber ride will cure you of your 

tendency to remain off oxygen until the onset of symptoms. 

 

Finally, the oxygen paradox event makes you less inclined to experiment with hypoxia in an airplane.  

You will consider yourself an oxygen wimp.  Given the alternatives, thatôs not a bad way to be.  

Consider the effects of hypoxia given below. 

 

(90/8)!ȭ3 %&&%#43 
 

The earthôs atmosphere by volume is approximately 21 percent oxygen and 79 percent nitrogen.  There 

are other gases in the atmosphere, but only in trace amounts.  So, for the purposes of understanding 

hypoxia, those two percentages are adequate. 

Wherever you are in the earthôs atmosphere, those proportions remain unchanged.  In dry air, the 

ambient pressure is always 21 percent due to oxygen and 79 percent due to nitrogen.  At sea level, the 

atmospheric pressure on a standard day in dry air is equivalent to a column of mercury 760 mm high.  If 

the air is dry, the ambient oxygen (partial) pressure is 160 mm.  The ambient nitrogen pressure is 600 

mm.  Again, that is at sea level on a dry day. 
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When that air is inhaled, it passes through the trachea where it is fully saturated with water to prevent 

damage to delicate lung tissues.  This water vapor is another gas, which exerts its own partial pressure, 

alternating the arithmetic: 

 

¶ Ambient air (S.L.): 760 mm 

¶ Water vapor partial pressure: -47 mm 

¶ Tracheal air pressure: 713 mm 

 

Once the tracheal air is saturated with water vapor, oxygen and nitrogen together are only responsible 

for 713 mm of partial pressure.  Twenty-one percent of 713 mm equals 150 mm of oxygen pressure in 

the trachea.  At sea level on a standard day in dry air, yours lungs receive oxygen at 150 mm of partial 

pressure. 

 

In the lungs, oxygen diffuses through the permeable membranes of the alveoli into the red corpuscles, 

flowing through the blood capillaries at a rate roughly proportional to that partial pressure.  Predictably, 

when oxygen partial pressure drops sufficiently, blood saturation also falls.  And although partial 

pressure and saturation do not change at the same rate, the correlation is close enough for the 

purposes of this discussion. 

 

Naturally, any increase in altitude above sea level involves a reduction of total pressure and 

concomitant reduction in the oxygen partial pressure in the lungs.  When partial pressure in the lungs 

falls, so does your blood saturation ï with very predictable results. 

 

The problem with hypoxia is its subtlety.  Hypoxia is an insidious, virtually undetectable condition in 

which you progressively lapse into unconsciousness while retaining absolute faith in your ability.  If you 

have not experienced hypoxia in the controlled environment of an altitude chamber, you must assume 

that you will NOT recognize its effects in yourself, even to the point of unconsciousness. 

 

In order to put all this in perspective; consider the hypoxic effects of altitude on a normal, healthy pilot 

at particular, benchmark altitudes.  And donôt miss the elementary but important fact that all altitudes 

are above sea level. 



TRAINING MANUALς LANCAIR LEGACY   

 - 25 ς © Copyright 2013 LOBO 

May not be copied without permission. 

 

¶ 5,000 Feet: Total atmospheric pressure is down to 632.3 mm Hg (inches of mercury), 

with an oxygen partial pressure to the lungs of approximately 122 mm.  This reduced partial pressure 

cannot fully saturate the blood corpuscles, which, in turn cannot supply all the oxygen the body tissues 

would like.  Most of those body parts will continue to function normally at this level of 93 percent blood 

saturation with one notable exception.  The retina of the eye demands more oxygen than any other 

organ.  At 93 percent saturation, this little extension of the brain will begin to function somewhat below 

maximum, so night vision may be diminished.  During night flight at 5,000 feet or above, pay close 

attention to instrument readings and maps as well as to ground details, because your vision may be 

slightly impaired. 

¶ 10,000 Feet: Total atmospheric pressure is down to 523 mm H, about 70 percent of the 

sea-level pressure.  Oxygen partial pressure to the lungs is about 100 mm, enough to produce only 90 

percent saturation of the blood.  Ninety percent saturation is the absolute minimum the brain can 

tolerate in a normal, healthy person.  This is the highest altitude at which you can trust your own 

judgment, even though our discrimination will be somewhat impaired.  Operate at this altitude with care 

and caution.  Short durations of an hour or less are well tolerated, but longer periods of several hours at 

or above this altitude can produce significant effects, especially at night. 

¶ 14,000 Feet: Your blood saturation will be down to 84 percent.  If you continue at this 

height for any period of time you will become appreciably handicapped.  Your vision will dim.  Your 

hands may shake, and your thought, memory, and judgment will be seriously degraded.  An objective 

observer likely would notice some or all of these symptoms after one or two hours at this altitude, but 

you would feel just fine, possibly better than normal due to the euphoric effects of oxygen deprivation. 

¶ 16,000 Feet: This level is particularly meaningful to pilots in the western United States 

because it is close to the MEA across several areas of mountainous terrain.  Operations at 16,000 feet 

without oxygen are dangerous because you will not notice your dramatic deterioration.  Those who 

have survived such flights are living proof that the real impairment associated with this altitude is 

virtually undetectable by the victim.  At 16,000 feet, your blood saturation is only 79 percent.  You will 

be considerably handicapped.  Depending on your temperament and other personal traits, you will be 

disoriented, belligerent, euphoric, or all three.  Your judgment will be decidedly unreliable.  This 

level of hypoxia is similar to serious intoxication. 

¶ 18,000 Feet: Here the oxygen partial pressure to the lungs is a mere 70 mm H, and the 

blood saturation is approximately 70 percent.  At this altitude, without supplemental oxygen, you will be 

seriously impaired and incapable of functioning in any useful manner for more than a few minutes.  You 

are likely to feel confident, comfortable and happy due to the euphoric response of oxygen deprivation.  

Your time of useful consciousness (TUC) is about 30 minutes.  After that, you will simply pass out. 

¶ 20,000 Feet: If your altimeter shows 20,000 feet and youôre not using supplemental 

oxygen, you probably wonôt ever see it.  At this altitude, you are in the brink of collapse, if youôre not 

already unconscious.  Although extremely rare, there are documented instances of death from hypoxia 

at this altitude.  TUC is 5 to 15 minutes. 
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¶ 25,000 Feet: Due to complex physiological factors, blood saturation falls very rapidly 

above 22,000 feet.  At 25,000 feet, your blood will have only a 37 percent load of oxygen, and you will 

be unconscious in 3 to 6 minutes.  During one air carrier decompression at 23,000 feet, the flight 

attendants had great difficulty even plugging their oxygen mass to the walk around bottles after only 

one to two minutes of exposure. 

¶ Above 25,000 Feet: Your TUC drops rapidly.  At 30,000 feet, it is a mere two minutes.  

At 35,000 feet, it is 60 seconds, and at about 37,000 feet, it drops to 20 seconds.  Further, above 

25,000 feet and with a sudden decompression, you may suffer from aeroembolism or ñthe bendsò, a 

condition caused by nitrogen bubbling out of the blood and tissues.  Pain is detected first in the joints, 

then in the chest and abdomen and along nerve trunks.  Only increased ambient pressure (lower 

altitude) can reverse the process.  Supplemental oxygen has no effect on this decompression sickness, 

but it is important to sustain consciousness so that you can quickly descend to a lower altitude.  The 

Lancair pilot SCUBA diving before pressurized flight is particularly vulnerable. 

Consider the pilots of King Air N777AJ who experienced a cracked laminate in the pilotôs (left) 

windshield on February 2, 2007.  The pilotôs turned off the cabin pressurization at FL 270 and then 

donned the O2 masks only to find there was no O2 flow. Both crewmembers passed out. The aircraft 

was not on the autopilot. The pilot regained consciousness at a lower altitude. The aircraft was 

overstressed during the event and lost most of its horizontal tail.  Fortunately for the crew they were 

able to land safely at Cape Girardeau Regional Airport. 

 

  

 

 

 

TABLE 1-1. TIMES OF USEFUL CONSCIOUSNESS AT VARIOUS ALTITUDES  

Standard Ascent Rate  After Rapid Decompression  

Altitude (Feet)  Time  Time  

http://www.semissourian.com/story/1188041/photo/1070961.html
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18,000  20 to 30 minutes  10 to 15 minutes  

22,000  10 minutes  5 minutes  

25,000  3 to 5 minutes  1.5 to 3.5 minutes  

28,000  2.5 to 3 minutes  1.25 to 1.5 minutes  

30,000  1 to 2 minutes  30 to 60 seconds  

35,000  30 to 60 seconds  15 to 30 seconds  

40,000  15 to 20 seconds  7 to 10 seconds  

43,000  9 to 12 seconds  5 seconds  

50,000  9 to 12 seconds  5 seconds  

 

Smoking, fatigue and depressants (alcohol and other depressant drugs) reduce the oxygen diffusion 

rate to the blood so higher partial pressures (lower altitudes) are necessary for any given saturation 

level.  A fatigued smoker with small residuals of alcohol from the previous evening could require a 50 

percent increase in partial pressures to attain a given level of saturation.  In the worst case, this 

individual could be mildly hypoxic at sea level and completely dysfunctional at 10,000 feet. 

 

 

OPERATING THE LEGACY AT HIGH ALTITUDES  
 

The Legacy has an absolute service ceiling in excess of 20,000 feet and can easily operate in the high 

teens. This can be advantageous when seeking out favorable tailwinds or increased fuel efficiency.  

 

Operating the Legacy above 10,000 feet requires the use of supplemental oxygen. Oxygen systems fall 

into two categories: constant flow and pulse-demand. Additionally, systems can be built-in or portable. 

The type of oxygen system installed, if any, is determined by the builder.  

 

Constant flow systems utilize a flow meter which must be adjusted for each change in cabin altitude. 

Pulse-demand systems sense when the pilot inhales and provide a ópulseô of oxygen during inhalation. 

The pulse duration is adjusted automatically based on cabin altitude.  

 

Since the oxygen system installation is unique to each airplane it is incumbent on the pilot to become 

intimately familiar with his particular setup.  
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Physiology Quiz: 

 

1. The time of useful consciousness (TUC) for a person is dependent on? 

a. Smoking, fatigue and depressants usage 

b. Cabin altitude, decompression rate 

c.  Both A and B 

2. FAA requires oxygen at 12,500 and above.  What is the recommended altitude for supplemental 

oxygen? 

a. 10,000ô  

b. 5,000ô 

c. 9,000ô 

3. We should test our O2 standby system for servicing and operation? 

a. When we reach cruising altitude 

b. On preflight 

c. During the condition inspection 

4. If we have a cabin decompression we should? 

a. Advise ATC and wait for clearance to descend, set autopilot for descent, don O2 mask 

b. Don O2 mask, check O2 flow ñonò, declare an emergency with ATC, descend to lower 

altitude, check passengers 

c. Declare emergency, descend to lower altitude, check O2 mask ñonò 

5. Useful consciousness at 18,000 feet is? 

a. 5 - 10 minutes 

b. 15 - 20  minutes 

c. 10 - 15 minutes 
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WEATHER FLYING 
 

Unlike surface travelers, pilots ply their trade in the midst of the ocean of air. Operation within the ever 

changing atmosphere requires pilots to possess special training, knowledge and skill about weather. 

Lack of that specialized knowledge and skill can be deadly. Many fliers have come to grief while 

navigating around and through hazardous flight conditions including thunderstorms, icing, turbulence, 

low ceilings and visibility. Lancair pilots are no different. In the past 20 years, 18 Lancairs have been 

lost in weather related accidents. Many accidents have involved pilots flying into thunderstorms; other 

pilots have attempted VFR flight into IMC conditions, including a particularly egregious accident 

involving two pilots who filed an instrument flight plan in February 2008 for a proposed cross country 

flight. Icing conditions were forecast and made known to the pilots by the AFSS briefer. The Lancair ES 

crashed less than 30 minutes after takeoff killing the two pilots and their passenger. What was 

remarkable was that neither pilot possessed an instrument rating. The common thread that all of these 

accidents shared is that weather did not cause the accidents--- the pilot did. In many cases the pilot in 

command was warned well before the flight commenced that hazardous weather conditions would be 

found along his flight pathðyet the pilot chose to proceed. Most of these accidents involved Lancairs 

on extended cross country flightðsome on their way to vacations or airshows like Oshkosh or Sun N 

Fun. Many of these accidents involved pilots like the above ES example who were not qualified to 

undertake the instrument flight from a regulatory standpoint.  
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This section will not cover classic weather instruction like that found in Advisory Circular AC 00-45 or 

AC 00-6. For the pilot interested in how weather and weather systems form these two primers are 

available online or in most aviation bookshops. A basic understanding of weather is essential to safe 

flying and it is presumed that the Lancair pilot has had this training. This section will concentrate 

instead on prudent weather flying practices for Lancair pilots flying single pilot in ñthe systemò. The 

section will also concentrate on how GA pilots run afoul of foul weather (pun intended) and guide the 

Lancair pilot into making better decisions.  

 

Noted pilot, author, and aviation weather expert, Captain Robert Buck, wrote in his autobiography, 

North Star Over My Shoulder, that in all of his flying around the world conducting weather related 

research for the Army during World War II that the most hazardous weather he ever found was in the 

Midwest United States.  While the weather we experience today is no different than the weather 

Captain Buck experienced  almost 70 years agoðour ability to make ourselves aware of the weatherôs 

impact on our proposed flight is much greater thanks to the technology of the 21st century. Satellite 

imagery, NEXRAD weather radar, weather web cams, improved forecasting tools, datalink and the 

internet give pilots so much more information. Unfortunately, for some, the technological advances 

have not altered the outcome for those who ignore the dangers.  

 

Todayôs pilots have many weather resources available to help them make decisions about the flight 

they propose that did not exist ten or fifteen years ago. A prudent pilot today begins his or her flight 

planning days in advance of a proposed cross country flight. Prognostic charts and area forecasts are 

excellent planning tools. 
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A A check of the 

Weather Channel or the aviation weather sites available on many web sites is recommended to assist a 
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pilot in planning when the best weather window is available for the proposed flight. 

 

 

Cell phone technology has improved to the point that internet weather is found there as well. This helps 

the business man pilot who is stuck in a meeting keep up with changing weather while sitting in a 

conference room. In some cases an early ñlaunchò or a delay of a few hours to a day is all that is 

necessary to reduce the risk of hazardous weather. In extreme cases, a delay of several days or 

cancelation is required. The old adage, ñtime to spareégo by airò certainly applies. The GA pilot who is 

unwilling to adjust his or her schedule to accommodate hazardous weather is a hazard to themselves 

and their passengers. 

 

While on the subject of flight planning, it is important to note that per the Aeronautical Information 

Manual (AIM) the FAA does not disapprove of the use of non FAA resources for pilots to conduct 

preflight weather planning, but only two resources maintain a record of your briefing: AFSS telephonic 

briefs and DUATS. Every time you make a phone call to AFSS to file a flight plan or to get a briefing it is 

recorded. Every time you log into DUATS it is recorded. This is important should an incident or accident 

arise. If you choose to self brief using internet resources a record of your briefing will not be found to 
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support your defense should one be necessary. A short phone call to AFSS for an abbreviated weather 

brief with the statement, ñI have checked the weatherò is all that is necessary to cover your six. 

 

Also important to note is that when you call AFSS to get a telephonic brief that you ask for the 

appropriate brief. Often times a rambling out loud thought process is frequently heard on audio tapes of 

accident pilots attempting to get a brief with AFSS. It is clear that the pilot has not spent any time in 

preflight planning prior to picking up the phone. The time to begin preflight preparation for a long cross 

country in difficult weather conditions does not start ten minutes before the proposed flight. Remember, 

there are three types of briefs: standard, abbreviated and outlook. A standard brief contains all the 

elements of the brief: hazards, area forecast, terminals (current and forecast), winds aloft, local and 

distant notams TFRs, etc. An abbreviated brief is a condensed brief to brief you on significant changes 

from your original brief. An outlook gives you forecast conditions for a proposed flight in the future. A 

good practice is to first do some preflight planning for your trip including a check of internet weather 

resources like http://aviationweather.gov/ or http://www.duats.com/ or 

http://www.aopa.org/members/wx/ before calling the Lockheed Martin AFSS. When you do call the 

AFSS it is recommended you first file the flight plan and then ask for a standard weather brief. That way 

the briefer knows all the information they need from you (route, altitude departure and arrival times, etc) 

to conduct a proper weather brief.  Let the briefer conduct the brief without interruption. Numerous 

interruptions may cause the briefer to skip or miss an important part of the brief. Save your questions 

for the end.  

 

As a side note on flight planning, it is important to remember that the PIC is responsible to file an 

alternate airport if the forecast weather at the destination plus or minus one hour of arrival is less than a 

2000 foot ceiling or 3 miles visibility. Forecast weather at the alternate must be at least a 600ô ceiling 

and 2 miles visibility for a precision approach and 800ô ceiling and 2 miles visibility for a non precision 

approach. If the alternate does not have an approach procedure the weather must be such that you can 

descend from the MEA and land under VFR conditions. A smart pilot always has a ñPlan Bò. 

 

Once you have received your brief, it is important that you maintain your mental picture of the weather 

along your flight path. In years past the only way to maintain this mental picture was via the radio with 

calls to AFSSôs along the way or to Flight Watch on 122.0 MHz or listen to EFAS.  

http://www.aopa.org/members/wx/
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Those options still exist today for pilotsðbut there is a better way.  Datalink weather is an excellent way 

to maintain the big weather picture in small aircraft like Lancairôs. Datalink weather is one of the most 

significant technologies to come to GA in the last twenty years. Datalink gives the pilot the ability to see 

ñnear real timeò weather information  on display screens in the cockpit and can be found on devices as 

small as PDAôs, Garmin 396ôs or as large as an MFD like Chelton , Garmin and Avidyne. 
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These handy devices not only show precipitation detected by the nationôs ground based NEXRAD 

weather radar system but they also can give you METARS and TAFs for selected destination airports, 

depict SIGMETs and AIRMETs, show winds aloft, freezing levels, etc.  

 

As with any instrument you must be aware of Datalinkôs limitations in order to use it properly in the 

cockpit. Datalink is a great device for making strategic decisions about weather flying. Shall we fly 

through Tennessee or Kentucky on our way to Norfolk, Virginia? Datalink is not a good tool to navigate 

through a line of embedded thunderstorms in IMC conditions. The reason for this is the delay in 

collecting, analyzing, correcting and posting the data stream to the satellite and then the download and 

processing on the aircraft end. All of this takes time and meanwhile the cell you are trying to stay out of 

may be moving at 50 knots right into your pathðso you have to give yourself a wide berth if you are 

IMC. The other issues to consider is that the information posted on the datalink may not be accurate for 

the altitude you are flying. The area you are in may be showing light green precipitation but you may 

not be getting any precipitation or may be getting worse precip.  
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Another limitation that datalink has is there is limited coverage outside of the Continental United States 

as well as limited NEXRAD coverage in mountain states. Two Lancair accidents in recent years 

involved pilots who may have expected coverage outside of the U.S. and flew into severe weather. One 

occurred in Canada and one in the Bahamas. 

 

 

 

 

 

Since most all Lancairs lack any deicing capabilities, flight into known icing conditions is not 

recommended. The Lancair pilot must always consider the possibility of icing, even in the summer 

when flying above the freezing level. A great way to check for the possibility of forecast icing conditions 

is to check the aviationweather.gov web site. The graphical tools available can assist a pilot in 








































































































































