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by Jeff Schweitzer

A New Beginning

We are proud to introduce with this fall issue 
a new magazine redesigned from spinner 
to tail.  Browse through and check out the 
changes:  all new fonts, more color, crisper 
presentations, upgraded graphics and photos, 
and an inviting, modern style.  The contents 
have been upgraded to include articles 
authored by seasoned aviation writers, with 
each article organized around well-developed 
themes.  For example, in this issue we highlight 
the benefits and risks of flying at high altitudes, 
examining special weather issues, the effects 
on engines and the human body, and special 
training requirements for safe flying up high.  
In addition, we cover our Annual Convention in 
Baltimore, with a comprehensive summary of 
each of the educational seminars and special 
events at the gathering.  Watch for the Winter 
issue for more exciting developments.

Membership Benefits

The newly formatted magazine will become 
an exclusive benefit to members of MMOPA, 
starting with the Winter issue.  If you would 
like to continue receiving our exciting new 
magazine, please join MMOPA immediately 
if you are not yet a member. The rewards of 
membership are great and the cost is small.  
Or to put this in terms of an alliteration: no 
membership, no magazine.  Join now and 
become part of a truly amazing organization.

Quarterly Photo 
Competition 

The editor took shameless advantage of his 
position to plaster a photo of his airplane on 
the cover.  You now have an opportunity to do 
the same.  Henceforth, every issue will feature 
a member-owned aircraft on the cover.  If you 
would like to see your bird proudly presented 
on the MMOPA magazine, please submit your 
photographs to the editor.  To ensure that we 
can do the most justice to your aircraft, you 
should provide photos in the format of 35mm 
color slides if at all possible.  The editor will be 
the final judge, and his decisions will be totally 
arbitrary and without any basis in logic.

Enjoy the magazine.

Jeff Schweitzer
Editor

Letter from the Editor
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From the files of the NTSB

NTSB Identification: NYC00LA212
Accident occurred JUL-28-00 at Chatham, 
MA
Aircraft: Piper PA-46, registration: 
N555JV 
Injuries: 2 Minor

On July 28, 2000, at 1706 Eastern Daylight 
Time, a Piper PA-46, N555JV, was substantially 
damaged during landing, when it ran off the 
end of the runway at the Chatham Municipal 
Airport, Chatham, Massachusetts.  The 
certificated private pilot and the passenger 
received minor injures.  Instrument 
meteorological conditions prevailed for the 
personal flight that originated from Teterboro, 
New Jersey.  An instrument flight rules (IFR) 
flight plan was filed for the flight conducted 
under 14 CFR Part 91.  

According to the pilot, once in the terminal 
area at Chatham, he was vectored onto the 
final approach course for the GPS-A approach, 
approximately 1 mile inside the final approach 
fix.  After intercepting the course, he lowered 
the landing gear, and selected 10 degrees of 

flaps.  He maintained between 110 and 120 
knots indicated airspeed (IAS), and entered 
visual meteorological conditions between 800 
and 1,000 feet AGL.  

Once clear of the clouds, the pilot maneuvered 
the airplane for a left downwind entry for 
Runway 24, which was approximately 3,000 
feet long.  Before entering the downwind, he 
selected the propeller control to maximum, the 
mixture control to full rich, and the fuel boost 
pump to on.  On downwind, he selected 20 
degrees of flaps.  He completed the base leg 
of the traffic pattern, turned final, and selected 
38 degrees of flaps.  The pilot estimated that 
he crossed the threshold at 80 knots IAS, and 
that the airplane touched down approximately 
300 to 400 feet further down the runway.  

During rollout, the pilot used the brakes, and 
the airplane decelerated to approximately 10 
knots.  The pilot saw the taxiway located at 
the end of the runway, and noticed nothing 
“unusual” about the landing.  He then applied 
the right brake to turn onto the taxiway, but did 
not feel the airplane respond.  He then applied 
both brakes.  The airplane decelerated, but 
there was insufficient runway remaining to 
stop.  The airplane departed the runway, and 
the right wing struck the ground bending it 
aft.  

The pilot had approximately 155 hours in 
the accident airplane make and model, with 
140 hours of that in the accident airplane.  
Regarding the brakes on the airplane, the 
pilot thought, but was not sure, they required 
more pressure to obtain the same amount 
of deceleration force than other PA-46’s.  
According to an instructor that had flown 
the accident airplane, no matter how hard 
he applied the brakes he could not get the 
wheels to lockup.  He also said that on several 
occasions while landing, he though the would 
make a turnoff easily, but missed it.  He added 
that although the airplane seemed hard to 
stop, he never thought that it compromised 
safety.  

According to a Federal Aviation Administration 
inspector, the right wing was partially separated 
from the fuselage.  Both the left and right flaps 
where in the up position, and the flap selector 
was set to “0”.  In addition, the flaps could still 

NTSB Report

These reports are taken from 
NTSB files and/or other official U.S. 
Government records. While they 
are considered reliable, neither the 
Malibu•Mirage Owners and Pilots 
Association nor the Publisher guar-
antee their accuracy. For complete 
information, please consult the 
official NTSB report itself. This is 
preliminary information, subject to 
change, and may contain errors.  
Any errors in this report will be 
corrected when the final report has 
been completed.

be raised and lowered via the selector.  He 
added that during his visual examination of 
the brakes, he found no anomalies, and that 
maintenance personnel verified continuity of 
the system.  The inspector also reported that 
the airplane was manufactured in 2000, and 
had approximately 116 hours total airframe 
time.  According to the manufacturer, the 
airplane was designed with hard surface 
brake rotors and pads.  In addition, they 
would not expect a pilot to be able to lockup 
the brakes unless the weight of the airplane 
had not completely transferred from the wings 
to the landing gear.  

At 1717 an automated weather facility located 
at the airport recorded the following: wind 
010 degrees magnetic at 8 knots, 10 miles 
of visibility, 800 overcast, temperature 64 
degrees Fahrenheit, dew point 62 degrees 
Fahrenheit, and an altimeter of 30.02 inches 
of mercury. 

NTSB Identification: DEN00LA120
Accident occurred JUN-25-00 at 
Spanish Fork, UT
Aircraft: Piper PA-46-350P, registration: 
N9246D 
Injuries: 1 Uninjured 

On June 25, 2000, at 2215 mountain daylight 
time, a Piper PA-46-350P, N9246D, sustained 
substantial damage when it nosed over during 
takeoff roll at Spanish Fork, Utah.  The private 
pilot sole occupant was not injured.  The flight 
was operating under Title 14 CFR Part 91 and 
no flight plan was filed.  Visual meteorological 
conditions prevailed for this local flight which 
departed Spanish Fork earlier in the evening.  
According to information provided by the 
Federal Aviation Administration (FAA), the 
pilot was practicing a soft field takeoff and 
lost control of the aircraft.  The Emergency 
locator transmitter (ELT) did activate.
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MMOPA Memorial To 
Andy Lowe 
by Gary L. Proctor

On May 28,2000 one of our faithful members, 
Andy Lowe, died in his Malibu in an accident 
while departing from his home base in 
Hawthorne airport.  With Andy on this flight 
was his lovely companion Adrian Taylor, who 
we all knew from the many conventions she 
attended with Andy.  Also killed was a friend 
and employee Paula Ferguson.  Andy was a 
great pilot and friend to many people both 
within the flying community and beyond.  The 
love that all had for Andy was attested to by 
the many mourners at the funeral.

Andy was born on the Caribbean island of 
Barbados.  At an early age he moved to the 
East Coast, then finally to Los Angeles to 
become a successful businessman with a 
Mercedes Repair station.  His uncanny knack 
to repair anything mechanical eventually led 
him into flying.  Andy purchased a Piper 
Dakota, which took him regularly on the 
3,500 NM trip to his home in Barbados.  In 
1989 he purchased his Malibu, serial number 
16.  We became fast friends soon after we 
learned that I owned Malibu number 17.  We 
traveled in our aircraft side by side to many 
conventions, and all the way to Barbados.  
As we passed over Vero Beach we laughed 
how these aircraft had not spent this much 
time together since l984 when they were built 
in the factory below us.

All of us will miss Andy’s laugh and his 
lighthearted, outgoing, friendly demeanor.  
One of his greatest strengths was that 
he knew more about the workings of the 
Malibu than almost any mechanic.  Hardly a 
weekend would go by in which Andy would 
not be holding court at the airport working on 
some little problem he wanted to fix.  Many 
a lively discussion were held with his friend, 
Kevin Mead, about this or that, and a bond of 
respect developed between the two over the 
love and understanding of the intricacies and 
complexities of this wonderful aircraft.

So how could such an excellent, knowledgeable 

MMOPA Memorial

MMOPA Memorial To 
Carroll Stephenson
by Dick Perschau

I briefly met Carroll Stephenson three years 
ago at one of our MMOPA conventions.  He 
impressed me as a quiet and humble aviator.  
Two years ago, Doc Murdock and I were 
arranging a Malibu fly-out to Oshkosh to 
camp together and provide a Malibu exposure.  
Doc and I were on the Madison ramp ready 
to launch as the only two players in the fly-
out when Carroll rolled in with the report of 
having spent the last five hours in minimums 
in the Northeast to get there.  We arrived at 
Oshkosh, camped together and bonded as a 
flight.  I observed Carroll to be introspective, 
intensely aware of flight, a dedicated aviator 
and a collector of electronic gadgets and 
aircraft.  He had a hanger of just about every 
variety.  

The next time Carroll and I flew together was in 
New Zealand.  I was impressed with Carroll’s 
command of flight and I could see in him one 
of the best of the best General Aviation aviators 
I had ever met.  I was trying to lead a flock of 
great American pilots around New Zealand, 
but soon realized that Carroll was the best 
lead.  He brought us home to Ardmore on 
our last leg with great pilotage.

Carroll went into the deck in his Glasair 
last week and the accident is still under 
investigation.  MMOPA will miss this excellent 
pilot.  Our next Malibu Flyers event will be 
an “Australian Malibu Flyers Fly out 2001”, 
a memorial tribute to: Carroll Stephenson, 
one of the “best of the best”.  Here’s to you 
Carroll, from your formation of New Zealand 
and MMOPA flying friends. 

pilot with 3,000+ hours become one of our 
fallen comrades in a fiery crash on takeoff 
from his home airport?  The official verdict is 
not yet in, but it appears that a series of small 
events kept compounding with time, eventually 
leading to trouble.  

Andy had returned from Barbados and was 
extremely busy at work.  As a result, he was 
unable to spend the normal amount of time 
with his airplane.  At the same time, L.A. was hit 
by a number of unusual heavy rainstorms while 
Andy’s airplane sat outside.  During his next 
trip from L.A. to Las Vegas, where he traveled 
often, he had to taxi his airplane the length of 
the airport to reach the gas dock, where 120 
gallons of fuel were put on board.  It is possible 
that the plane suffered from leaky fuel caps, and 
when he taxied to get gas, the water that had 
accumulated got sucked into the fuel filter.  

I am sure that Andy did a complete pre-flight.  Yet 
at some point when full power was applied, the 
aircraft was reported to not be sounding right.  
The takeoff roll was excessive, and the rate of 
climb was minimal.  Knowing Andy, and having 
spent hours flying with him, I am confident he 
was trying to fix the problem and fly the airplane 
as he turned back toward the airport.  

Andy and I took our recurrent training together 
and have practiced this very maneuver of 90 
knots/45 degree bank and return to the airport 
from 300 feet.  But in this emergency, in Andy’s 
final seconds, the airspeed went below that 
magic number that keeps us all aloft.  He and 
his companions will be sorely missed.

This tribute to Andy is not being written to analyze 
the accident.  Much still must be learned.  Rather 
this is written for all of us to take a moment and 
remember a friend, great pilot and a comrade 
who loved the joy of flight as we all do.  Andy’s 
impish grin and infectious laugh will be missed 
as much as his great friendship and integrity as 
a person.  All of us in this association have lost 
a valuable member.
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by Dave Conover 

2000 Service Clinic Wrap Up

Cowling Section

The cowling section reviews the overall cowling 
assemblies looking for cracks and worn 
fasteners.  There were 15 items noted during 
the inspections, with the most common being 
loose or worn cam fasteners.  The next most 
common item was the presence of cracks in 
some Malibu fiberglass nosebowls.

Exhaust Section

The exhaust system inspection always 
produces a large number of items, and this 
year was no exception.  Nineteen discrepancies 
were identified while performing the clinics.  The 
3 most common items noted were improperly 
mounted or loose heat shields, oil leaks at the 
wastegate assembly, and exhaust slip joints 
showing signs of exhaust leaks.  There were 
also 2 aircraft with breather tubes partially 
blocked and one aircraft with an improper 
tailpipe.

Engine Mount

The engine mount is inspected for obvious 
damage or cracking.  This year we only noted 
3 discrepancies.  All of the items noted involved 
corrosion on the mount.  This year for the first 
time, we did not note any aircraft with deformed 
or sagging engine isolation mounts.

Ignition System

The ignition system inspection also proved to 
be an area of vast improvement over previous 
years.  The several items noted involved 
improper ignition harness routing, and one 
mag with a missing cap screw.   

Baffles

With the cowlings removed we can closely 
inspect the baffles to identify cracking and worn 
baffle seal material.  There were 18 items noted 
with respect to the baffle assemblies.  All of 
the deficiencies were related to cracked baffles 
except for 2 aircraft with worn baffle seals.  Over 
the years this still continues to be a common 
problem area that requires regular attention.

Fuel System

The fuel system portion primarily consists of 
hose inspection and the rigging and freedom 

During the 10th annual MMOPA Convention 
in Baltimore we were again afforded the 
opportunity to coordinate the service clinic 
inspections at the airport.  This year brought the 
return of full inspections as originally performed 
during previous MMOPA conventions.  The full 
clinic reviews 18 different areas of the aircraft, 
with common deficiencies noted within each 
category.  Each aircraft is uncowled and 
various inspection panels are opened to 
facilitate the inspection.  Additionally, a full 
avionics ramp check is performed and a log 
book research is performed.

This year, due to the new scheduling format 
for the convention, it was decided to perform 
the inspections during the first day of the 
convention.  This allowed us to have the results 
available for the owners to review during the 
festivities at the airport the following day.  To 
accomplish this task a team of dedicated 
individuals was assembled.  We want to 
extend our appreciation to Rick Moline from 
Modern Aero, Jon Rosman from Sun Aviation 
and Ed Wikinson and Terry Gimble from 
Wilkinson Aircraft for their tremendous efforts.  
Additionally, special thanks go to Chuck 
Massanopoli and the team from Skytech for 
their exceptional effort.  Between the clinic 
inspections, oil changes, and miscellaneous 
repairs a great deal of activity was seen at the 
airport.  Thanks again to everyone involved for 
a job well done. 

We started the convention with 20 aircraft 
scheduled for the convention clinic.  However, 
3 mirages and 1 Malibu where unable to make 
the convention.  As a result, we added the first 
standby aircraft to the clinic list but ultimately 
held the number of inspections to 17 aircraft 
due to the activity level at the airport.  Ten 
Malibus and 7 Mirages made up the total, 
representing pilots from 12 different states.

Propeller Section

The propeller section reviews the propeller 
blades, de-ice boots, de-ice brushes, spinner 
and bulkhead for obvious deficiencies.  
There were 19 deficiencies noted during the 
inspections.  The 2 most common items were 
de-ice brushes worn beyond normal limits or 
misaligned and the spinner not being shimmed 
properly.  Other items noted included prop de-
ice inoperative, a propeller not safety-wired 
properly and leading edge blade erosion.

David Conover

David is the Vice President of 
Business Development for SkyTech, 
Inc.  He has been employed in 
general aviation for over 17 years 
following a stint in corporate aviation 
with Falcon Jet.  David has worked 
with all phases of Malibu/Mirage 
service including avionics and 
maintenance capacities.  Prior 
positions include Service Manager 
for SkyTech, Inc., and Distributor 
Service Advisor for The New Piper 
Aircraft with a responsibility of seven 
Northeastern states.

A graduate of Spartan School 
of Aeronautics, David is an FAA 
licensed Airframe and Powerplant 
mechanic.  Additionally, he holds a 
Private Pilot/Instrument License and 
is Malibu/Mirage qualified.
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aircraft with cracked hat brackets and 2 with 
the old style nose gear trunions.   We did not 
find any cracks on these trunions but these 
need to be closely monitored.  If a crack 
develops, the new “Mirage style” trunion 
should be installed.

Wings

In addition to any obvious deficiencies, the 
wing inspection looks for evidence of working 
rivets, fuel leaks and aileron cable wear.  
Eighteen items were noted this year.  The 
most common item was working-rivets on the 
wing to fuselage fairings.  We also discovered 
2 aircraft with certain lamps inoperative, 2 fuel 
hopper tanks seeping fuel, and two aircraft 
with a large number of de-ice boot patches 
on the RH wing.  This brings to mind an old 
joke – how many patches can you put on a 
de-ice boot?  Answer – one for every hole.  
Although there is no actual limit to how many 
patches can be placed on a boot, sometimes 
the rubber has just reached a point in which 
repair is not practical.  

Empennage

The empennage inspection looks for any 
obvious structural damage and corrosion 
on the horizontal steel attach plates or the 
trim tab arms.  This is an area that has vastly 
improved over the years.  Proper attention 
to Piper Service Bulletin 962 is evident.  We 
only noted 6 squawks in this area.  Two of the 
squawks involved corrosion on trim tab arms, 
1 involved some hangar rash, 1 involved an 
ELT not secured properly and 2 were actually 
hydraulic fluid that had leaked on the belly 
and entered the aft compartment.  

Fuselage Section

The fuselage is another “catch-all” section.  
It covers exterior and interior areas of the 
fuselage and interior items.  Twenty-two items 
were discovered during the inspections.  
The most common item was damaged door 
seals followed by loose seat armrests and 
one aircraft with low hydraulic fluid.  We also 
noted a frayed door cable and three exterior 
lights that were inoperative.

Instrument Panel

Overall this area did not produce any 
discrepancies.  All radios and equipment 
were properly secured, and avionics cooling 
hoses were in place.   Additionally, all wire 
bundles appeared to be routed properly with 
all clearances observed.

Avionics Section

This area was broken down into 3 sections: 
antennas, functional tests and paperwork 
conformance.  We noted three aircraft with 
communication antennas that appeared to 
have a small level of erosion on the leading 
edges.  This can affect the anti-static coating. 
Additionally, we noted 2 aircraft with broken 
static wicks.

The functional tests included a full avionics 
ramp test with VOR and transponder ramp 
generators.  During the inspections we noted 
2 aircraft with VOR’s with differences of 5 &14 
degrees.  We discovered 1 DME inoperative, 
1 weak VOR, 1 COM with no sidetone, and 
myriad weak displays.

Many owners did not have their logbooks 
in the aircraft.  However, from the books 
that were researched we only discovered 1 
aircraft with FAR91.411 & 91.413 pitot/static 
and transponder check overdue.  Overall 
most of the records looked very good.

In conclusion, we would l ike to thank 
everyone for their cooperation in making 
the service clinic inspections possible this 
year.  Should any customer that received a 
report have any questions please feel free 
to contact Chuck Massanopoli at Skytech or 
Rick Moline on the MMOPA web site under 
Engine & Airframe.
 
On a personal note, we were honored to 
have the MMOPA membership in Baltimore 
this year and we hope everyone had a 
pleasant and educational experience.  We 
look forward to seeing everyone next year in 
Ashville, NC. 

of controls.  We discovered 6 aircraft with 
hoses approaching life limits and 3 aircraft 
with very stiff mixture and/or throttle cables.  
Additionally, we discovered 2 aircraft with 
fuel stains adjacent to a fuel injector and 
one aircraft with a seeping gascolator.

Oil System

The oil system inspection checks hose 
condition and searches for any sign of oil 
in the engine compartment.  There were 
18 deficiencies noted during this year’s 
inspection.  The discrepancies noted 
included myriad different items from push 
rod seals, rocker box covers, cylinder base 
seals, oil pressure transducers, and several 
other areas on the engine.  None of the oil 
leaks were severe in nature.

Air Conditioning Section

The air conditioning section checks the 
aircraft for compressor mounting and belt 
condition.  There were only 7 items noted 
during the clinic inspections, all of which were 
related to the belt tension.  

Induction System

The induction system inspects the induction 
filter, turbochargers and airbox assembly.  
This year our service clinic teams discovered 
13 discrepancies to the induction system.  
The most common item was loose or worn 
linkage on the alternate air door linkage.  This 
area has lead to quite a few problems through 
the years and was somewhat of a surprise to 
surface again this year.  Piper Service Bulletin 
961A needs to be closely adhered to in order 
to eliminate these items.  Additionally, we 
found 2 aircraft with slight FOD damage to 
a turbocharger and several aircraft with bent 
intercooler fins.       

Landing Gear

The landing gear inspection covers a wide 
range of items, and due to the number of 
components we always find a large number 
of discrepancies.  This year 20 discrepancies 
were noted, including worn brakes, worn 
tires, nose gear sequence valve leaks, nose 
gear door actuator leaks, nose gear brake 
squawks, and several aircraft with excessive 
steering freeplay.  Additionally, we found 2 
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by Russ Caauwe

It has been a busy summer preparing for the 
convention in Baltimore.  Thanks to Bill Alberts’ 
attention to detail, the registrations this year 
went much better.  By the time you read this, 
Baltimore will be history and planning has 
already started for next year in Asheville.

Memberships have picked up.  I think this is, 
in part, due to availability of the enrollment 
form on the web site.  Thanks to the team at 
ACROsonic, many of you found registration 
there also very convenient.  It also made 
things easier for me because it was completely 
legible!

Vincent Dagostino
Jeff Weintraub
N297PM
Harrison, NY
Vincent and Jeff are co-owners of a Mirage.  Vincent 
is a 3300 hour pilot with Commercial, SEL, MEL and 
Instrument ratings.

David Schump
N870FS
Ft. Collins, CO
David is president of Baker Instrument Co.  He has 
over 1000 hours and holds Private, Instrument, and 
Glider ratings.

Douglas Gardner
Sanders Achen
N829AG
Chandler, AZ
Douglas and Sanders own a Mirage.  Douglas has 
over 950 hours and holds a Private, SEL with an 
Instrument rating.

Michael Spearman
Conroe, TX
Michael’s company is Pourus Media Corporation.  
He has 560+ hours and holds ASEL, Commercial, 
Instrument and Rotor ratings.

Glen Dickey
Calgary, Alberta
Canada
Glen is a Consultant.  He has over 1700 hours and 
his ratings include Multi and Instrument.

Tony Bright
N998CS
Jonesborough, TN
Tony’s business is computer programming.  He has 
a Mirage and has over 1400 hours with a Private, 
Instrument rating.

Daniel Muller
N9140N
Middlesex, NJ
Daniel has over 3500 hours and holds a 
Commercial license with ASEL, Instrument and L-
188 ratings.  He is a business executive with Jackel, 
Inc.

Richard Alan Sun
Washington, DC
Richard holds a Private, Multi, Instrument license.

John Emmerling
N28JK
New York City, NY
John has Mirage and hold IFR, SEL ratings.  He is 
owner of his ad agency, Emmerling Post, Inc.

Donald Vinik
N555JV
Boca Raton, FL
Donald is owner of D V Trading Inc.  He has a Malibu 
and holds a Private license with an Instrument rating.

David Pollock
G-DNOP
Northwood, U.K.
David holds both UK & US Private, Single Engine 
Instrument ratings.  He has over 1200 hours and 
owns a Mirage.

Dr. Red Howard
N4363Q
La Jolla, CA
Dr. Howard has a Malibu, and has over 3000 hours 
with SEL, MEL, and CFII ratings.  He is with the Bleb 
Anesthesia Group.

Edward Franco
N197MA
Las Vegas, NV
Edward is a stock trader for Bright Trading, Inc.  He 
has over 6000 hours and holds MEII.  His aircraft is 
a Mirage.

Cody Ramsey
N9189F
Prescott Valley, AZ
Cody has a JetProp and has over 5100 hours with 
an ATP and CFI ratings.

Tom Shelton
N4160T
Ft Lauderdale, FL
Tom is Owner-President of Shelton Dealerships.  He 
owns a Mirage, and has over 1800 hrs with Multi and 
Instrument ratings.

Donald Mitchell
Natick, MA
Donald is an executive with MicroE Systems Corp 
in Natick.  He is Instrument rated and has over 1000 
hours.

Andre Souang
Eastsound, WA
Andre is Instrument rated and has over 300 hours.  
He is looking for a good 86-88 Malibu.

August H. Hummert III
N115S
Town & Country, MO
August is President of Hummert International.  
He owns a Mirage.  He is a Private Pilot with an 
Instrument rating and has over 600 hours.

Notes From MMOPA Headquarters 

Russ Caauwe
Executive Director

Russ has been crazy about 
airplanes all of his life.  He 
obtained his license in Norfolk, 
Nebraska, at the age of 17.  
Entering the Air Force at 19, 
Russ served two years as an 
airborne radar mechanic.  In 
1950, he was accepted for pilot 
training, and after graduation, was 
commissioned as a 2nd Lt. and 
pilot.  Russ served in the 82nd 
Fighter Squadron, flying F-94’s 
and F-89’s, in Iceland, where he 
met his wife Bjorg (Bea).  

After completing his tour with the 
76th Fighter Squadron in Presque 
Isle, Maine, Russ pursued various 
business interests, including life 
as a Customer Engineer for IBM;  
later as President of  his own data 
processing company;  and finally, 
as a corporate pilot, from which 
he retired in 1997, having enjoyed 
over 3,500 hours flying a 1984 
Malibu, and a 1989 Mirage.

NOTICE
For any questions regarding next 
year’s M•MOPA convention, 
please call Bill Alberts, our 
convention coordinator, at 843-
785-9358, 
fax, 843-785-7567.
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Mac Lewis
Edina, MN
Mac is looking for a Malibu.  He has an Instrument 
rating and over 390 hours.

Jon Buerkett
N46TW
Champaign, IL
John owns a Mirage and has over 900 hours with a 
Private license and an Instrument rating.

Marq Linden
N61FL
Corona Del Mar, CA
Marq is Financial Director at Fletcher Jones 
Motorcars.  He has a Mirage and has over 750 
hours.  He holds a Commercial license with MEL 
and Instrument ratings.

Randy Kemp
Galveston, TX
Randy is looking for a Malibu or Mirage and maybe 
by the time you read this, he will have found one.

Wade Perrow
N27PG
Gig Harbor, WA
Wade owns WPC Inc, a Building Construction and 
Development company.  He has over 1900 hours 
and holds a Private license with Instrument, SEL and 
Sea plane ratings.  He owns a Mirage.

Scott Lowery
Denver, CO
Scott is CEO/Chairman of Collect America, Ltd.  He 
has a private license and Instrument rating.

Jim McLaughlin
N66LK
Nokomis, FL
Jim is retired.  He has a Mirage and holds Multi 
engine and Instrument ratings.

Kazuto Kuroe
JA032
Kagoshima, Japan
I believe Kazuto is our first member from Japan.  He 
holds a Commercial license with single and multi 
engine land, single engine seaplane, and Instrument 
ratings.  He has over 1500 hours and owns a 
Malibu.

Israel Luzunaris
N81SM
West New York, NJ
Israel is President of Skyline Aviation Services.  He 
owns a Mirage and holds an Instrument rating.

Clifford W.  Davidson
N2569Y
Bothell, WA
Clifford lists his occupation as CPA.  His company is 
Seattle Offshore.  He just purchased a Malibu.  He 
has over 3250 hours total time and holds SEL and 
Instrument ratings.

Ron Gard
Glendale, CA
Ron is Director of Maintenance at Cutter Aviation.  He 
holds a Private license.

Helena Cannon
Everett WA
Helena is VP of Cannon Aircraft Interiors.

Lewis Donzis
San Antonio, TX
Lewis is Engineering Director at Nortel Networks.  He 
has over 600 hours and an Instrument rating.

Maynard & Audrey Jenkins
N898MA
Phoenix, AZ
Both Maynard & Audrey are pilots of their Malibu.  
Maynard has over 1350 hours and a Private license.  
He holds SEL, MEL and Instrument ratings.  He is 
Chairman and CEO of CSK Auto in Phoenix.

Peter Ver Lee
Bangor, ME
Peter holds a Private license with SELA and 
Instrument ratings.

Daniel Eberhardt
N9130N
Downers Grove, IL
Daniel has a Malibu, and holds a Commercial 
license with over 2000 hours.  He has SEL, MEL and 
Instrument ratings.

Deane Blazie
Stuart FL
Deane has a Private license with over 1100 hours 
flight time, with Instrument and Multi ratings as well.

Charles E.  Ames
Dallas, Texas
Charles is an Attorney in Dallas.  He has over 5000 
hours and holds a Commercial license with SE/ME, 
Instrument, Land & Sea ratings.

Joel Kamphuis
Ft. Lauderdale, FL
Joel is a Stock trader/Financial Advisor.  He is 
looking for a Malibu.  He has over 500 hours and 
SEL and Instrument ratings.

Dr. Felix Halter
HB-PPH
Gontenschwil, Switzerland
Dr. Halter is a Doctor of Chiropractic.  He owns a 
Mirage and has over 1500 hours and the following 
ratings: PP, IFR, SES, Acro and Twin.

Bob Milanese
N9258Q
Brookfield, CT
Bob is a Commercial rated pilot with over 4500 
hours.  He holds CFII and ASMEL ratings.

Kelly Wise
N195PM
Atlantic, IA
Kelly owns Wise Motels, Inc.  He has a Mirage 
and holds a Private License and Instrument rating.  
Atlantic conjures up memories of mine of a forced 
landing near there in a Cessna Cardinal!

Henri Vrancken
N43100
Bree, Belgium
Henri has over 600 hours and owns a Malibu.  He 
holds PPL and Instrument ratings.  Welcome to 
MMOPA, Henri! 

David Hill
N14BC
Lufkin, TX
David is President of DH Investments in Lufkin Texas.  
He has over 2500 hours and holds a Private license 
with an Instrument rating.  He has a Mirage.

Randy Brown
Amarillo, TX
Randy has a 1989 Mirage and holds a Private 
license with an Instrument rating.  He is part owner of 
Brown Pontiac - GMC Inc.  in Lufkin.

Stuart Auerbach
N46CR
Dover, MA
Stuart holds a Commercial license and has SEL, 
MEL and Instrument ratings.

Stuart Gibson
N527TB
Canton, GA
Stuart is CEO of Gibson Technical Services, Inc.  
which is a communications contractor.  He has a 
98 Malibu and holds a Commercial license with an 
Instrument rating.  His wife, Teresa, is also a pilot.

Doug Pendleton
Memphis, TN
Doug is Regional Sales Manager for Signature 
combs Aircraft Sales in Memphis.

Curtis Hodgson
Plano, TX
Curtis is self-employed, doesn’t own a Malibu, but is 
coming to the convention.  Are you looking for one 
Curtis?  Welcome to the Association!

Michael Cappelli
N997MJ
Boca Raton, FL
Michael is a Real Estate Developer.  He holds a 
Private license with Instrument and multi ratings.

Kenneth Keeler
Portland, OR
Kenneth has a JetProp, number to be decided later.  
He holds a Private license and ASEL w/Instrument 
ratings.

Richard Nessif
N49PK
Woodbine, MD
Richard is a Surgeon/Farmer and has over 1000 
hours with Multi, Commercial and Instrument ratings.

Gene Pope
Issaquah, WA
Gene holds ASEL, and Instrument ratings.  He has 
over 425 hours.
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by Lester Kyle

1.   What is the accuracy of an SDF 
approach? 

2.   What is the primary difference between an 
SDF and an LDA approach? 

3.   What conditions must be met before the 
ATC can issue a visual approach? 

4.   What are the main differences between a 
contact and a visual approach? 

5.   When studying an approach chart what 
can we gain from the MSA circle? 

6.   What should we be sure of in regards to 
minimum vectoring altitude (MVA)? 

7.   During an instrument approach the 
controller says, “cleared for the option,” 
what does this mean? 

8.   What services should you expect from ATC 
when you advise them of minimum fuel? 

9.   What information, in addition to headings, 
does the radar controller provide without 
request during an ASR approach? 

10. When being radar vectored for an ILS 
approach, at what point may you start a 
descent from your last assigned altitude to 
a lower when cleared for the approach? 

11. What must be done if you execute a 
missed approached before reaching the 
missed approach point? 

Malibu Trivia Q & A

Lester Kyle

Lester has accumulated more 
than 12,000 hours of instruction 
of which 80 percent or more is 
in the Malibu and Aerostar.  He 
spent three years as a Marine Air 
Wing crew chief on helicopters 
transporting troops to the front 
line.  Lester holds a Bachelor 
degree in Math and Physics from 
ICS.  A graduate of the Spartan 
School of Aeronautics with an A&P 
license, he later went on to give 
instruction in the maintenance 
program at Spartan.  A graduate 
of Riverside Airlines with an ATP, 
CFII, MEI, as well as a Seaplane 
rating, Lester instructed at the 
Piper Training Center from 1984, 
at which time Lester’s Aircraft 
Training was formed.

1.   This is a localizer type approach, however, 
the course width is either six or twelve 
degree wide.

2 .  The LDA course is more accurate than 
an SDF, but more than five degrees from 
centerline, and at some locations even has 
a glideslope.

3 .  Weather must be 1000/3, the airport or a 
preceding aircraft must be in sight.

4 .  Pilot must request a contact, but ATC can 
issue a visual if higher weather minimums 
apply.  ine, and at some locations even 
has a glidescope.

5.   MSA is for emergency use only, is 
defined by an NDB or VOR, only obstacle 
clearance is guaranteed and no course 
guidance.

6.   1000' obstacle clearance but not 
necessary 2000' in mountainous area 
when lower is needed for an approach.

7.   Make a low approach, missed, touch and 
go, stop and go, or a full stop landing.

8.   None, you won’t receive priority and 
should declare an emergency.

9.   When to begin descent to MDA, your 
position each mile on final, and arrival at 
MAP.

10. When established on a segment of a 
published route or an instrument approach 
procedure. 

11. Continue the approach to the MAP at or 
above the MDA or DH before executing 
any turns.

Answers
Instrument Procedures
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by Dick Perschau

What goes through a pilot’s mind during an 
in-flight emergency?  The question comes to 
mind in a personal way because I have just 
lost a couple of Malibu pilot friends.  As an 
Air Force Flight Surgeon, I have seen several 
smoky holes, in each case investigating the 
last thoughts of a good friend and great pilot 
who took the deck.  What from these last 
thoughts, and actions, of great aviators can 
we learn?
 
I overheard a new MMOPA member at a 
meeting some time ago discussing his new 
Malibu check out with the thoughts of: “I 
learned a lot, but they spent too much time 
on the aircraft systems.  I just wanted to learn 
how to fly the airplane.”  I leaned into the group 
discussion to express my contrary views.

I look forward to my annual flight training with 
my airplane partner, Arlon Hanle, DDS.  He is a 
Marine, and a military-trained F-4 top gun pilot.  
Methodical, checklist-obsessive, precise, he is 
always way ahead of the airplane.  I like that 
kind of partner in my investment (airplane).  I 
emulate him, as I have always tried to do when 
flying with the many fighter jocks I have had the 
pleasure of accompanying in flight.  American 
military aviation training is the best in the world, 
and I try to fly my Malibu with the experience 
I have gleaned from them.

Arlon and I had just finished a weekend of 
intense Malibu refresher training with John 
Mariani.  As always, we learned a great deal.  
But the “Princess” (N4377A) was tired from the 
extensive training.  In fact, she was grumpy.  

This is a busy airfield, and they just landed an 
aircraft with a rough engine.  I have just had a 
long flight at FL 220, am tired and truly want to 
land this thing.  But the work is just beginning.  
Tower wants me to fly left, low, against the 
mountains, and try to enter a right base to 11L.  
My Malibu mental gymnastics engage.  My 
tired brain starts to consider dragging myself 
low into a right-hand entry to land long downhill 
on 11L with no brakes.  In my flying experience, 
I have learned that when an aircraft system 
fails, other systems seem to line up with the 
“misery-loves-company” scenario to join in on 
the fun.  With this caution in mind, I considered, 
what if the prop seal blows again and I have 
no forward visibility low to the ground?  What if 
the hydraulics go out and I can’t get the flaps 
down?  How then will I get the gear down low 
and in the weeds?  And I don’t have a clue 
about their visual reporting points.  

I felt I had to take control of the situation short 
of declaring an emergency.  I came back to 
tower: “negative can not accept - request 
direct to you with a 2000’ overhead to an entry 
to a left base to 11L.”  Tower immediately came 
back with: “Cleared as requested.  How many 
souls and fuel on board?” I briefly thought, why 
would ATC be asking me that at this time?  It 
is on the flight plan, no?  

Flying F-16’s taught us “SFO’” (single engine 
flame out) approaches.  We would come over 
the airfield in a “high key” position (about 
6000 feet) and enter over the numbers to do 
a series of 180s to land.  If the bird torched, 
we would leave her to find her own runway 
while we would land on the numbers hanging 
from some nylon.  My concern at Jeffco with 
no brakes was to get overhead the numbers 
and handle my problems over the field.  I was 
overhead, 2000 feet AGL, and dropped the 
flaps.  I could get the gear by emergency 
extension if the hydraulic pump failed, but 
fortunately the hydraulics did not join the 
party that night.  The prop seal seemed tight, 
and the air conditioner was keeping me cool 
through this little ordeal.  I requested a left base 
to final, because if the prop seal blew again at 
least I could acquire the field visually via the 
left windscreen to final.  

The tower at Jeffco was cool and came back 
with: Malibu 77A: “you own 11 left until further 
notice from you.”  Short final and “wind check 
– winds calm.”  Damn, now I was on final to a 
down-sloping runway with no winds.  Where 
did the winds go?  No, it looked too good with a 
steady 80 knots and solid.  “Don’t turn this into 

Med + Facts

Dick Perschau

Dick was our M•MOPA President for 1994 
and 1995.  A retired USAF Colonel with 28 
years of Active, Guard, and Reserve time with 
about 2500 hours in fighters as a USAF Flight 
Surgeon, he is currently an Anesthesiologist 
in Austin, Texas.  Dick has been a member 
of the M•MOPA family since a year after 
its conception.  His hobbies are camping, 
backpacking, scuba diving, sailing, fishing, 
computers, and driving his truck, but his 
greatest love is flying his Malibu.
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Mental Decisions from Altitude • Being a Malibu Test Pilot.

We lost the air conditioner, the hydraulic pump, 
and pressurization seals.  In addition we blew 
the propeller seal, resulting in oil in many 
places it should not be.  She did not seem 
to care that I needed to take her to Colorado 
the next weekend.  Into the shop she went.  
Friday night late, our A&P informed us that 
he had the hydraulic pump “95% fixed” and 
“95% tight”, but that he could not find a seal 
kit.  The prop seal was replaced, and appeared 
to be holding in a 5 minute run up.  The air 
conditioner hot line, running through the 
battery compartment, had a pinhole hot gas 
blow out to “melt” the heat shrink-wrap around 
a bunch of avionics wires going to the panel.  
The mechanics installed a new door seal kit.  
My “before breakfast departure” to Colorado 
on Saturday morning would be a Malibu test 
flight with my daughter on board.  

My daughter and I launched for Colorado at 
“O-dark-thirty”.  I climbed up to FL 220, but 
the pressurization would not accept more 
than a 3.3 to 3.7 psi differential.  I accepted 
the resulting cabin altitude of 12,000 because 
at FL 220 we were above the nasty weather 
along our route.  No oil on the windscreen this 
time out, and the new prop seal was holding.  
Hydraulics were up and holding with no 
problem, and the air conditioner was blowing 
cold air.  We were (to quote a phrase we 
learned in New Zealand) “home and hosed” 
to our Colorado cabin. 

From FL 220 we were cleared for the approach 
into Denver, which is always busy.  One 
obsession I have taken from my military flying 
is the use of a descent checklist.  In the Malibu, 
I use “PAB” at altitude prior to the “GUMP” 
check in preparation for the final descent and 
approach: Pressurization, Air conditioning, 
Brakes.  With pressurization I already knew 
we had a definite problem, either with some 
dirt in the valves or the new door seal.  The 
air conditioner was engaged for a hot entry to 
Jeffco, and worked great.  Onto the Brakes, 
and much to my surprise, there were none, or 
at most, 5% on the right.  I had no brakes. 

With this new bit of data in hand, I left Denver 
Approach and advised the next controller at 
Jeffco:  “ATIS copy - we will be requesting 
the long 11 runway for “negative brakes”.  
Approach replied with: “wilco, good luck”.  
Jeffco tower was next with: “Hi Malibu 77A, 
understand you want 11L; come left to 270 
and report the ‘somethingoranought’ visual for 
a right base to 11L; maintain 7500” (Jeffco is 
at 6000 feet).  



FALL 2000                M MOPA
20

FALL 2000                M MOPA
21

by Kevin Mead

Malibu Maintenance

Kevin Mead

Kevin is an IA who has 
specialized in Malibu/Mirage 
maintenance for 14 of his 
20 years in general aviation.  
He is a licensed private pilot 
with a multi-engine rating.  
Kevin recently formed his 
own business, Mead Aircraft 
Services, which he runs from a 
small farm in Inman, Kansas.  
He will continue to provide 
support for the Malibu/Mirage 
fleet in the U.S. and abroad.

High-altitude flying is stressful for an engine, 
even if the engine is designed to operate in 
the flight levels.  The thin atmosphere makes 
adequate cooling a challenge, and extended 
high power climbs work the engine even more.  
There are, however, some simple maintenance 
procedures which can help make high altitudes 
less damaging.  Of course, even if you follow 
every published recommendation to the letter 
there is no guarantee you’ll make it to TBO.  
But strict attention to the following tips should 
prolong your engine’s life.  

Air Flow – Excessive heat can be damaging 
to engine components, so it is imperative that 
enough cooling air pass through the cylinder 
and oil cooler fins.  Even though the air at high 
altitudes is cooler, there is much less of it, so 
proper direction of air is critical.  Engine baffles 
(metal pieces) and baffle seals (rubber pieces) 
must be intact and in good enough condition to 
direct the air flow properly.  I often find holes in 
baffles, missing support brackets, and baffles 
not attached to the engine or missing entirely.  
As for baffle seals, I’ve seen them missing, 
worn, or bent in such a direction that air flows 
right over them.  This maintenance issue 
may seem trivial since no moving parts are 
involved, but I’ve had owners report as much 
as 35 degree drops in CHTs after replacing 
worn baffle pieces and seals.

Fuel Flow – Adequate fuel flow is also vital 
to keeping your engine cool.  Make sure 

your engine fuel system is adjusted per the 
manufacturer’s instructions.  Setting fuel flow 
at the highest recommended setting makes 
sense.  The operator can always decrease 
fuel flow if needed but can’t increase it 
beyond the point at which it is pre-set.  For 
Continental owners, diminishing fuel flow over 
time is common, requiring adjustment of the 
engine-driven fuel pump.  These adjustments 
can be made in the field.  Refer to TCM SID 
97-2 TopCare Inspection program, which 
calls for annual checks and adjustments of 
the fuel system per SID 97-3.  I’ve found fuel 
systems set as much as 3 to 4 gallons low at 
take off and climb settings.  If you are leaner 
than you think, CHTs could rise dangerously 
and you won’t be able to react appropriately.  
For Textron owners, diminishing fuel flow is not 
as common as with the Continental engine, 
but happens occasionally and requires that 
the fuel servo be removed and adjusted in an 
accessories shop.  

Blocked or restricted fuel nozzles can cause 
damage, but are often ignored.  Clues that 
you may have a blocked nozzle include:  lower 
than normal fuel flow, a rough engine, or one 
cylinder that peaks long before the others 
during leaning.

Indication – I believe the accuracy of TIT, EGT, 
CHT, tachometer, manifold pressure gauge, 
and fuel flow gauges should be checked 
annually for both TCM and Textron engines.  
Both manufacturers also recommend this 
for their products.  You must have reliable 
information if you want the best chance of 
keeping your engine cool.  If an indicator 
becomes inaccurate, it will almost always 
indicate lower than actual values so you could 
be much hotter than you think.  I’ve seen TIT 
gauges off by as much as 200 degrees and 
tachometers off by as much as 200 RPM.  
Take note of TCM SID 97-2, Piper SB 871 
Part 5, which calls for tachometer accuracy 
checks every 100 hours, and Piper SB 995A, 
which calls for TIT indicator accuracy checks, 
and 250 hour recurring probe replacements.  
Both were attempts to address this common 
problem.  

Ignition – High altitude flying is demanding 
on ignition system components (magnetos, 
spark plugs, leads).  The Malibu/Mirage has 
been equipped with pressurized magnetos 

Maintenance Tips for High-Altitude Flying

in an effort to compensate for these 
additional demands, but if the magnetos 
are not well maintained and frequently 
inspected (and they almost never are) loss 
of magneto pressurization can occur.  Below 
12,000 feet this isn’t always a problem, but 
above that the atmosphere thins to the 
point where cross-firing can easily occur 
in an unpressurized magneto, leading to 
detonation.  Those of you who regularly 
read my articles know how strongly I feel that 
magnetos should be internally inspected 
every 150 hours, especially if you fly through 
rain frequently.  The problems caused by 
deteriorating magnetos are often overlooked 
but can be quite serious.  

Spark plugs should be gapped properly.  
Spark plugs that are gapped too widely 
can cause high altitude missing.

General Maintenance – Induction system 
leaks are common and can cause manifold 
pressure loss and roughness lean of peak, 
interfering with climb rate and service ceiling.  
Leaks can also lead to higher temperatures.  
Make sure a pressure check of the system 
is performed at every annual, paying close 
attention to hoses and connections.  

Turbochargers whose air output is 
compromised by coking or by burned and 
nicked turbine blades can cause critical 
altitude and service ceiling problems.  Inspect 
these annually or every 250 hours to be safe.  

At high altitudes, turbos work harder and oil 
becomes dirty faster, so make sure the oil is 
changed every 25-30 hours.

Many owners naturally focus on operating 
recommendations in an effort to prolong 
engine life while trusting maintenance issues 
to their mechanics.  I believe strongly that 
owners should be aware of, and make their 
mechanics aware of, the special needs of the 
Malibu/Mirage.  Don’t be afraid to educate 
your shop about preventative maintenance 
procedures.
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by Jeff Schweitzer, Ph.D.

The Jet Stream

cont. p22

Advertising agencies have created an 
art form of using technical terms little 
understood by the intended audience.  
The practice flourishes because a product 
promoted as a new technology conveys 
an aura of authenticity and reliability.  As a 
bonus, obscure scientific terminology adds 
an element of mystery.  Picture a clean-cut 
scientist with neatly-coiffed sandy brown 
hair sitting confidently in a room looking 
suspiciously like a laboratory;  he is about 
30 years old and frocked in the obligatory 
white lab coat.  Slowly, with his head at 
a slight angle, he removes his glasses 
while solemnly looking into the camera.  
He pauses, then points with tremendous 
gravity to a multi-colored bar graph with 
meaningless statistics to demonstrate 
how in “recent tests” aspirin A was more 
effective than aspirin B, all because the 
manufacturer has added the new miracle 
ingredient, hexaconurite Z.

While advertisers have mastered the 
technique of using big words to say 
nothing, our own daily conversations often 
include the use of technical terms that we 
only partially understand.  The biological 
sciences have contributed many such 
words to our common vocabulary: protein, 
DNA, cholesterol, enzyme, antibody.  Many 
people, if pressed, would have a difficult 
time explaining each of these widely used 
terms beyond a very broad generality.  As 
with biology, meteorology is a discipline 
that has introduced numerous technical 
terms to our daily discourse.  The Weather 

Channel anchors constantly spew forth 
technical terms that I believe most of us 
do not understand beyond some superficial 
level.  One conspicuous example of such a 
term is the “jet stream,” to which constant 
reference is made in weather forecasts.  

Given the important influence of the jet 
stream on weather, we should as pilots 
move beyond just a casual understanding 
of these rivers of fast flowing air (“uh, yeah, 
they’re strong winds that affect weather, 
and hey are you talkin’ to me?”).  We first 
need to define clearly what we mean by the 
term “jet stream.” With a common definition 
in hand, we will be able to examine how 
these winds are formed and how the jet 
stream affects weather and pilots.  Only 
then will we be able to achieve the ultimate 
goal of boring people at parties with our 
meteorological acumen.  

The term “jet stream” applies only to winds 
in the upper atmosphere that exceed 57 
mph (although the term is often misapplied 
to all upper level winds of any velocity).  Jet 
streams are typically found between 6 to 9 
miles (10-15 kilometers) above the surface 
- the extent of the jet stream can usually 
be seen on a 250 millibar map simply 
by noting the fastest winds.  But since 
most sane people don’t have a millibar 
map nearby, I recommend watching The 
Weather Channel, which uses animated 
graphics to denote the jet stream.  Jet 
streams often have a “ribbon” shape with 
dimensions thousands of kilometers long, 
several hundred kilometers wide, and just a 

few kilometers in depth.  Winds at the outer 
edges are typically 80-100 mph;  moving 
away from the ribbon’s edges, toward the 
center, velocities increase to 100-190 mph.  
At the center of the ribbon, winds typically 
clock in at close to 200 mph.

While the jet stream is clearly and easily 
defined by altitude and velocity (greater 
than 57 mph, 6-9 miles above the surface), 
life becomes more complicated when 
discussing the mechanism responsible 
for creating these high-level winds in the 
first place.  In spite of the difficulty, the 
journey to understand the formation of 
the jet stream is nevertheless necessary 
because the underlying mechanisms 
relate directly to how the jet stream affects 
weather.  So let us take a brief walk on the 
techno side.

Boiled down to a single concept, 
differences in air temperature cause jet 
streams, as with all winds (the winds of 
war being a notable exception).  Like any 
gas, the density of air is directly related to 
temperature, with colder air being more 
dense than warmer air.  Differences in 
temperature in turn create areas of high 
and low pressure.  How does a temperature 
difference create a pressure difference? 
Imagine two big columns of air, one sitting 
in a desert and extending up to 40,000 feet, 
and another sitting in Siberia, reaching up 
to the same altitude.  What would happen 
if you flew through each of these columns 
of air? If you fly through the desert column 
at the rarified height of 30,000 feet, lots of 

Jet streams often dictate the position and 
strength of storms most pilots need to avoid.  
Learning to evaluate how jet streams influence 
weather will ensure that pre-flight planning is 
actually worthwhile instead of an exercise in 
sacrificing goats to the gods of meteorology.
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The Jet Stream (cont.)

air molecules will still be above your altitude 
since warm air rises and has expanded all 
the way up the column.  When flying at 
30,000 feet through the column in Siberia, 
however, many fewer air molecules will be 
above you compared to the warmer desert 
air because most of the cold dense air has 
settled lower down in the column.  As a 
result, the plane in the warmer desert air is 
under higher pressure (more air molecules 
above) than the plane in the colder Siberian 
air (few air molecules above).  That is how 
temperature differences lead to pressure 
differences.  (Remember, the terms high 
and low pressure here refer to the pressure 
exerted down on the plane from above as 
it cruises along at 30,000 feet).

Nature abhors disequilibrium, so air flows 
from the higher pressure (warm air) to the 
lower pressure (cold air) as a means of 
reducing the pressure difference.  The 
difference in pressure between high and 
low is called the pressure gradient force, or 
PGF (scientists like three-letter acronyms, 
or TLAs).  The greater the pressure gradient 
force, the stronger the horizontal flow of air 
moving from high to low.  Air flowing from 
high to low in the upper atmosphere is the 
beginning of the jet stream.  

In a simple world, this flow of air from high to 
low pressure would create a wind blowing 
from warm to cold (south to the north in the 
northern hemisphere).  But alas the world 
is ugly, and two complicating 
factors force themselves 
upon us: the earth is 
a sphere, and the 
sphere is rotating.  
As a result, 
winds init ial ly 
blowing from 
south to north 
end up howling 
along west to 
east.  This of 
course makes 
absolutely no 
sense.  So we 
need to take a closer 
look at our planet as it 
hurls through space to 
explain this odd behavior of 
the winds.

We now arrive at a point in the discussion 

where factors influencing the jet stream are 
different north and south of the equator.  
To make life easier, we will focus on the 
northern hemisphere, unless specifically 
noting otherwise.  

Because the earth is a sphere, the equator 
rotates through space faster than the polar 
regions.  In fact, an object at the 
equator moves through 
space at about 1000 
mph, while an object 
sitting in Montreal 
moves only at 
about 500 mph.  
To understand 
the jet stream, 
we need to 
see clearly why 
the Canadians 
are moving so 
slowly compared 
to their equatorial 
friends.  First, find 
a merry-go-round, 
the kind we used to see 
in playgrounds before fear 
of litigation made such equipment 
scarce.  Think of the merry-go-round 
as representing a flattened earth, with 
the north pole at the center, and the 
equator at the edge.  Because the earth 
rotates counterclockwise when seen from 
space, looking down at the north pole, 

we will also spin the merry-go-round 
counterclockwise.   Hop on 

the spinning disk and 
stand near the center.  

You spin very slowly 
no matter how fast 
the merry-go-
round is rotating.  
If you stand 
near the edge 
of the merry-
g o - r o u n d , 
however, the 
sensation is 

quite different 
as you get dizzier 

with each turn.  The 
edge (equator) is 

moving faster than the 
center of the merry-go-round 

(masquerading as the north pole), just 
as on earth.  The higher the latitude, the 
slower the earth is rotating.

We are now ready for the hard part - 
determining how the rotating earth affects 
the wind.  First we have to take into account 
our “frame of reference.” This is illustrated 
in Figure 1.  Bob is standing at the edge of 
our slowly-rotating merry-go-round, ready 
to throw a ball to Sally, who is near (but 
not exactly at) the center.  Neither Bob or 

Sally is aware that the merry-go-
round is rotating through 

space.  Since they are 
not moving relative 

to each other, both 
Bob and Sally 
believe they are 
stationary (just 
as people do 
not sense their 
movement to 
the east at up 
to 1000 mph as 

the earth rotates 
through space).  

Bob throws the ball.  
Unfortunately, by the 

time the ball reaches 
Sally’s original position (her 

point A), Sally is no longer there.  
She and Bob have moved east, and are 

now at point B.  Seen from one frame of 
reference, above the merry-go-round, the 
ball travels in a straight line, with Bob and 
Sally rotating underneath.  From Bob’s and 
Sally’s frame of reference, however, the ball 
appears to be curving dramatically off from 
straight.  The ball appears to veer off course 
exactly because Bob and Sally do not know 
they are moving through space and rotating 
under the ball - for them, the ball will appear 
to be thrown from wherever Bob is currently 
standing, for example at position B, and 
curving away from Sally, who is also now 
at point B.  As anyone knows who has 
tried to play catch on a merry-go-round, 
this actually happens.

Now let us look at how frame of reference 
affects us on a large rapidly-rotating sphere 
(earth) rather than on a small slowly-moving 
merry-go-round.  Imagine standing near 
the equator with a huge gun capable of 
firing a bullet all the way to the north pole.  
Face north, pull the trigger and watch the 
trajectory of the bullet (Figure 2).  At the 
equator, you and the bullet had a speed 
of 1000 mph to the east (as all objects at 
the equator will have), while the bullet also 
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has a velocity of 300 mph to the north.  
Remember, just as on the merry-go-round, 
the earth rotates more slowly as the poles 
are approached.  Therefore, as 
the bullet travels further 
and further north at 
300 mph, the earth 
beneath rotates 
to the east more 
and more 
slowly.  But 
the bullet still 
has its original 
easterly speed 
of 1000 mph 
( p h y s i c i s t s 
call this the 
conservation of 
angular momentum).  
To see what happens 
to the bullet traveling 
north, take New York (please) 
as an example as the projectile flies 
by.  Say New York is rotating through space 
at 600 mph to the east.  By the time the 
bullet fired at the equator reaches New 
York, the bullet will be traveling not only 
300 mph to the north, but 400 mph to the 
east relative to anyone in New York looking 
up as the bullet whizzes by.  (The bullet still 
has its original eastward velocity of 1000 
mph - if New York is traveling east at 600 
mph, the bullet will be moving faster to the 
east by an additional 400 mph).  So instead 
of moving straight from the equator to the 
north pole, the bullet seems to have been 
pushed way off to the right (east).  

Substitute the word “winds” for the word 
“bullet” in the example just given and you 
have the explanation for why high-level 
winds originally moving from south to north 
(from warm air, high pressure to cold air, 
low pressure) eventually turn right, and 
become high-level winds blowing west to 
east - the jet stream.  

The apparent force pushing the winds 
(and imaginary bullet) to the right is 
called the Coriolis Effect.  Sometimes the 
phenomenon is mislabeled the Coriolis 
Force (rather than Effect) because a 
mysterious force appears to be pushing 
the bullet to the right.  But as we have seen 
from the “frame of reference” problem, in 
fact no force is acting on the bullet.  The 
bullet’s apparent movement to the right is 

only an effect of the earth (and observer) 
rotating underneath the projectile.  From a 

stationary perch in space, the imaginary 
bullet in the example would be 

seen to travel in a straight 
l ine on a rotating 

earth.  But in the 
frame of reference 
of earthbound 
humans, the 
bullet definitely 
moved to the 
right (a real 
“effect” but not 
the result of any 
force).

As an aside, and 
to prevent much 

angry letter writing, 
I should note that the 

Coriolis Effect was also at 
work on the merry-go-round when 

Bob threw the ball to Sally, but much less 
evident.  The merry-go-round example was 
given only to show the importance of frame 
of reference in a simplified setting.  We 
therefore ignored the added complexity of 
the conservation of angular momentum, 
because the rate of rotation was slow and 
the ball traversed only a short distance.  On 
a small merry-go-round that spins at only 
a few rotations per minute, the difference 
in velocity between Bob and Sally would 
be negligible (compared to a difference 
of 500 mph between Montreal 
and the equator for 
example).  Oddly, the 
merry-go-round 
example is often 
given to illustrate 
the Coriolis 
Effect, but this 
is not a good 
model in my 
opinion.  Frame 
of reference 
is crit ical to 
understanding the 
Coriolis Effect, but 
it is not one and the 
same thing since the 
Coriolis Effect in the real 
world is the result of both our 
frame of reference and the conservation 
of angular momentum.  (Everyone but those 
writing letters to the editor can ignore this 
paragraph).

To recap, winds that eventually become 
the jet stream are created by large-scale 
high-level pressure differences resulting 
from warm air in the south and cold air in 
the north.  The upper atmosphere pressure 
gradient difference drives air from high to 
low pressure, creating winds that initially 
move from south to north.  The Coriolis 
Effect deflects those winds to the right, 
resulting in a jet stream that blows mainly 
from west to east.

One result of Coriolis Effect deflections 
is that all winds, including the jet stream, 
exhibit the strange behavior of traveling 
parallel to isobars instead of perpendicular 
to them (other factors such as friction at the 
earth’s surface come into play as well).  In 
more local areas of high and low pressure, 
winds start out moving directly from high to 
low, but then get deflected.  For those of us 
north of the equator, the pressure gradient 
force pushes the winds toward the low, but 
the Coriolis Effect deflects the winds to 
the right.  As a result of these competing 
effects, winds travel clockwise around a 
high and counterclockwise around a low 
(Figure 3).  

The deflection of winds to the right and left 
in the northern and southern hemispheres, 
respectively, has resulted in a number of 
myths concerning the Coriolis Effect.  
One enduring canard states that water 

draining down a sink in the northern 
hemisphere will drain to the 

right, while in the southern 
hemisphere the water 

will rotate to the left.  
Unfortunately for 
myth makers, 
the Coriolis 
Effect depends 
on speed (the 
faster an object 
is moving, the 
greater will be 
its deflection) 

and is generally 
measurable only 

over large distances 
where the rotation 

of the earth between 
two points is significantly 

different.  In the real world, over the 
small distances of a sink and the slow 
rate of water rotating down a drain, the 
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Coriolis Effect is vastly and completely 
overwhelmed by other factors like friction, 
imperfections in the level of the sink, and 
small surface irregularities.

How do we use our understanding of 
jet streams to help us during pre-flight? 
By knowing how sinks drain, and the 
mechanisms by which jet streams 
develop and generate storms, we can 
glean a wealth of information about future 
conditions simply by watching the five-day 
projections of jet stream meanderings.  

Calm weather and seasonal temperatures 
are found when the jet stream is exhibiting a 
wind pattern known as “zonal flow” (Figure 
4).  This simply means that the jet stream is 
moving east with no significant excursions 
north or south.  In contrast, huge storms 
are created in “meridional flow” which 
describes a jet stream pattern of large 
ridges and troughs.  A jet stream ridge is 
created by wind first moving north then back 
south (see Figure 4).  The ridge creates a 
condition favorable for the formation of 
large-scale high pressure areas by allowing 
warm air to penetrate further north than 
would be possible without the jet stream.  
East of the ridge will be a trough formed 
from the jet stream first moving south 
then north.  The trough creates conditions 
favorable for the formation of a wide area of 
low pressure by giving cold air easy entry 
to the south.  These ridges and troughs 
undulate eastward, and together are known 
as Rossby waves.  

During winter, contrasts in temperature 
between north and south are greatest.  
Large differences in temperature create 
bigger pressure gradients between high 
and low, and generate stronger more 
violent jet streams.  Winds of the jet stream 
are not only faster in winter, but also are 
found further south as polar air invades 
and tropical air retreats.  On a day with a 
particularly big dip in the jet stream, polar 
air can reach as far down as southern 
Texas.

In a sense, the jet stream influences 
weather simply by positioning warmer 
and colder air north and south, resulting 
in areas of high and low pressure at the 

surface and creating longer or shorter 
boundaries between air masses of different 
temperature.  Zonal flow leads to good 
weather because without troughs 
and ridges, the colder and 
warmer air masses 
meet over a much 
larger region, 
reducing the 
i n t e n s i t y 
of the 
contrast.  
In a trough, 
temper -
ature dif-
ferences 
between 
the cold 
and warm 
air are 
greater over 
a shorter 
distance, and 
can result in 
serious storms.  The 
most dramatic example of 
this is seen in a “negatively tilted 
trough.” This is a trough that has been 
influenced by upper-level disturbances 
such that rather than being oriented 
north-south, the orientation becomes 
northwest-southeast (Figure 5).  As a 
result, the ridges and troughs pile up on 
one another like a compressed accordion, 
greatly reducing the distance between the 
air in the trough and ridge.  This leads to 
big temperature differences crowded into 
a small geographic area, and extreme 
weather results.  Some of the most famous 
storms and blizzards in the northeast were 
created by negatively-tilted troughs.

As life is never simple, we cannot easily 
correlate the area under a ridge with good 
weather and the area under a trough with 
lousy weather.  That is because upper 
level troughs and ridges affect surface 
conditions in a complicated way.  But a 
few general rules about the jet stream can 
go a long way toward predicting any nasty 
weather likely to be encountered.

Look carefully at where troughs and ridges 
will be located, and if they are predicted 
to be deep and narrow.  For pessimists, 
remember the general rule that in jet stream 

troughs (areas of low pressure), the most 
severe surface precipitation is often found 

in the eastern half of the trough, while 
in a ridge (high pressure), the 

worst weather is found 
in the western half.  

Or if you are an 
optimist, the 

best weather 
is often 
found in the 
w e s t e r n 
half of a 
t r o u g h 
and the 
eastern 
half of 
a ridge.  

With this 
information 

in hand, you 
can derive 

a fairly good 
understanding of 

expected conditions.  
If the local news is 

showing narrow ridges and 
troughs with big swings north and south, 

watch out for particularly severe weather.  
Further, if your destination is in the middle of 
a negatively-tilted trough, you will probably 
want to stay home with some hot chocolate 
and wait out mother nature on the ground.  
If zonal flow is going to dominate, expect 
dry conditions (remembering, as always, 
that nothing is certain in weather).

For a pilot coming off a first solo or a veteran 
logging his 1000th hour, understanding 
weather is critical to safe flight.  By watching 
the jet stream, large-scale movements of 
warmer and colder air (and therefore 
areas of high and low pressure) become 
clear, and with this information, predicting 
future weather becomes less onerous, 
although inexact.  In order to read the tea 
leaves, however, we must understand the 
genesis of jet streams and the mechanisms 
by which jet streams create storms.  With 
that knowledge, a review of these high-level 
winds can be enormously helpful in pre-
flight planning and weather avoidance.

-Published with permission from Private 
Pilot magazine
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by David 
Coats, Douglas 

Leet, Jeff Schweitzer, & 
Jim Yankaskas

President Mark Swatek opened the 
annual MMOPA Convention and Fly-In with 

a rousing welcome to the 400-plus participants 
who made it to Baltimore this year.  On this 10th 
anniversary of the organization, Mark reminded 
members that the original purpose for creating 
MMOPA was to promote safe operation of the 
aircraft, to support quality training, and to 
develop new ideas to enhance the enjoyment of 
flying.  Still valid today, MMOPA promotes these 
objectives through safety seminars, recurrent 
training, academic programs at the convention 
and the web site.  Following Mark, convention 
organizer Bill Alberts provided an overview of 
activities and meeting logistics.  Bill emphasized 
that in 10 years the cost of the convention to 
members has been held at $350.  This is made 
possible by the generous contributions of all 
the sponsors.  Without this support, the cost to 
each member would be $556, making evident 
the increasing importance of the vendors at the 
convention.  Jim Yankaskas next reviewed the 
academic programs, one of the core activities at 
the meeting.  All of the programs are organized 

progressively refined 
as Piper strives to improve its 

relationship with customers.

Suma also dismissed the rumor that Piper 
would abandon the Mirage with introduction 
of the Meridian.  He expressed pride in the 
Malibu and Mirage, and noted that over 900 
have been produced, making the aircraft central 
to the company’s future.  He views the Malibu 
and Meridian as complementary products, and 
emphasized the point with the announcement 
that 30 Mirages are to be produced in the 
last half of next year.  At the same time, 
Suma claimed that the Meridian, now in full 
production, is the highest value single-engine 
turboprop on the market.  A type certificate is 
expected “within days” after nearly three years 
of testing.  With that landmark near, Piper will 
next pursue foreign certification to satisfy the 
significant international demand for the new 
aircraft.  

Fred Hyman Memorial Lecture

Rounding out the early morning session, the 7th Fred 
Hyman Memorial Lecture was presented by Dr. 
Jerry Cockrell, who spoke about emergencies 
and cockpit resource management.  With a 
uniquely humorous approach, Dr. Cockrell 
claimed that the three elements necessary 
for safe flight are discipline, motivation and 
having a goal.  He took the position that the 
goal must be zero accidents, and that anything 
less promotes mediocrity.  Achieving that goal 
means that emergencies must be managed 
properly, and that typical human responses to 
emergencies must be recognized.  Generally 
these are: denial, confusion and inactivity 
(freezing up), anger, challenge and escape.  
Through training, a pilot can learn to move 
directly from “denial” to “challenge” and avoid 

a r o u n d 
well-developed 

themes, including 
avionics, engines, human 

factors, aircraft systems, aircraft 
operations and safety.  Together, these 

themes and programs provide a thorough 
review of the most critical elements necessary 
for safe flight.  The opportunity to participate in 
these academic sessions should motivate any 
pilot to attend the convention.

Following his introduction, Chuck Suma, 
president of The New Piper Company, 
immediately tackled the problems associated 
with certain Lycoming engines.  He emphasized 
that both Piper and Lycoming recognize the 
problems, and are fully committed to working 
with MMOPA to resolve the issues.  Suma also 
offered a frank discussion of the Misko lawsuit, 
but his main focus was on efforts to meet 
customer concerns.  Piper has emphasized 
communications with aircraft owners through 
letters, service bulletins, a toll-free number 
open for 24 hour/7 day assistance, and 
making available communications with the 
FAA (see last section below).  Suma said 
that Piper will continue to keep open these 
channels of communication, and will work 
with MMOPA to post information on the web 
site as appropriate.  

Driving home the point, Suma introduced Dan 
Snell who was hired this year as Vice President 
for Customer Service.  Dan broke the task into 
four components:  parts management, service 
management, warranty administration and 
technical publications.  These areas will be 
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the main unproductive responses.  

GPS Databases and Approaches  

Jim Terpstra, Senior Corporate Vice President for 
Jeppesen, and the database and chart design 
manager at the company for more than 27 years, 
described aviation databases and improved 
formats for instrument charts.  The existing airway 
and approach databases will be augmented by 
terrain/obstacle and airport mapping databases 
as international standards are set.  The 2500 GPS 
approaches now in the U.S. are to be increased by 
500 per year.  The wide area augmentation system 
(WAAS) can provide guidance from takeoff through 
Category I precision approaches and is now available 
for some VFR uses.  IFR applications of WAAS will 
become available in about another year.  The 
approach naming terminology continues to evolve, 
and by January 2001 the navigation source (GPS or 
VOR/DME) for RNAV approaches will be specified 
in the names.  These developments will enhance 
the utility of GPS navigation substantially.   Jim’s 
broad background in general aviation sparked his 
work and provided his presentation with many 
relevant examples.

Uplinked Weather Data

Susan Hamner, Marketing Vice President of ARNAV 
Systems, gave an excellent description of the current 
technologies and the available services for uplinking 
weather data into the cockpit.  There are currently 
two basic systems: broadcast and request/reply.  
Broadcast systems transmit weather data via wireless 
ground-based links to VHF transmitters around the 
country.  Existing transmitters provide coverage to 
about 50% of the airspace above 7000 feet MSL 
and are FAA certified.  Reports and forecasts are 
updated every few minutes and basic text reports 
are free.  More sophisticated graphic displays can 
be purchased by subscription, currently at about 
$500/year.  These systems provide continuous 
access to weather, are inexpensive, and add 
little to the pilot’s workload.  Request/reply 
systems use satellites in low earth orbit to receive 

and respond to specific 
requests from individual aircraft.  
Text reports and forecasts, graphics, 
and Pireps are currently available.  
ARINC and Honeywell already provide 
such services.  Nexrad images with CB cell 
tops and movements will soon be available.  
The response time is 5 to 10 minutes for most 
requests.  Multifunctional display (MFD) units 
are available from several vendors for uplinked 
weather, as well as TCADS, lightening detection, 
radar, GPS, Loran and other data.  

Dave Brown of Garmin followed with additional 
information on these systems and discussed 
the use of the Garmin 430 and 530 MFD units.  
Clearly the day is coming when we will be able 
to fly our Malibu/Mirages anywhere and have 
almost instant weather data – the only delay 
will be the time it takes to uplink the current 
information.

Aeronautical Decision 
Making and Safety

Later in the afternoon, 
Dr. Cockrell continued 
his humorous 
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discourse on emergencies, and how to prevent 
them by managing risk.  The first task is to define 
what constitutes an emergency.  Dr. Cockrell noted 
that potential problems fall into three categories.  First 
are those that are routine, everyday events for which 
written procedures exist somewhere.  Second are 
emergencies that we prepared to handle through 
training.  Third are events that were not anticipated, 
and for which no procedure has been developed 
or learned.  The latter two are most likely to happen 
to pilots who exhibit several well-defined behavioral 
characteristics.  Anti-authority pilots say “I know how 
to do it, don’t tell me how.”  Macho pilots think that 
when the going gets too tough for others, its time to get 
going.  Impulsive pilots act too quickly where a more 
paced response would be appropriate.  Pilots who feel 
invulnerable usually believe that ill only befalls others.  

Finally, pilots demonstrating “resignation” behavior 
ask, “Why do a pre-flight?  It flew in, it should fly out.” or 
“Why check the fuel, it’s either in the tank or not.” 

Having characterized the pilots most likely 
to have problems, Dr. Cockrell reminded the 
audience that most of us, even if we avoid 
those behaviors, remain vulnerable through 
some typical practices.  For example, eating 
and drinking before a long flight can lead to 
obvious discomfort, so many pilots avoid food 
and liquids prior to take off.  As a result, many 
pilots fly when hypoglycemic and/or dehydrated.  
Both conditions can lead to slow reaction times 
and poor judgement.  The point is that all of us 
must carefully manage risk and understand our 
limitations, even if we do not exhibit the extreme 
behaviors that are known to be detrimental.

Turboprop-Powered Airplanes

Darwin Conrad summarized the development, 
certification processes and production status of 
the JetProp DLX conversion for the Malibu and 
Mirage.  The Pratt and Whitney Canada PT6A-34 
engine was selected because of its performance, 
reliability, worldwide maintenance facilities, and 
warranty.  Aircraft modifications include a 
new engine mount, engine instruments and 
a Hartzell 4 blade fully feathering propeller.  
The main fuel tanks feed a new 13-gallon 
header fuel tank in the forward baggage 
compartment.  The design and certification 
requirements and processes were described 
in detail.   Type Inspection Authorization 
entailed extensive ground and flight tests that 
were accomplished in 1997-98, leading to 
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award of the Supplemental Type Certificate 
(STC) in August 1998.    To date, 36 aircraft 
modifications have been completed.  Initial 
training entails cost-included courses at 
Flight Safety International (one week) and at 
the Spokane WA facility (four days entailing 
20 ground hours and 10 to 20 flight hours).  
Recurrency training is available through 
JetProp and several established Malibu/
Mirage training professionals. 

Nicholas Shabbert and Tom Cunningham 
provided a thorough description of the 
construction features and performance of the 
Socata TBM-700.  More than 170 aircraft have 
been delivered since certification in 1988.  Its 
larger size (6579 pounds maximum takeoff 
weight) and engine (Pratt & Whitney PT6A-64, 

1580 shaft horsepower available and flat rated 
to 700 shp) account for higher useful loads and 
speeds than the Piper Meridian and JetProp.   
Durability and reliability were reported to be 
excellent, but this quality may entail higher 
costs for replacement parts.

David Naugle of The New Piper provided an 
advanced systems briefing for the Meridian.   
The anticipated display aircraft did not arrive 
because of ongoing certification testing.  
The first delivery is imminent, and several 
attendees are high on the delivery list.

Safety Review
 
Promoting safety is one of MMOPA’s primary 
missions, and this objective was emphasized 

to great effect in the safety review session.  
Education, practice and discipline, the three 
elements necessary for safe flight, were 
the organizing themes for this academic 
presentation.  Dave Pomerance began with 
an overview of accident statistics for 1992 to 
2000.  In that period, the PA-46 experienced 
19 accidents resulting in 45 fatalities.  Pilot error 
remains the overwhelming cause of bending 
metal.  Only 18% of accidents were caused 
primarily by mechanical failure.  About 10% of 
the accidents in this period occurred during the 
IFR approach phase of flight.  The importance 
of quality recurrency training is clear.  Pilots 
as a group need to do a better job of defining 
alternatives, setting decision points and training 
as necessary to remain proficient.
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MMOPA National Convention (cont.)
Jim Yankaskas reviewed three takeoff and departure 
incidents, each of which provided valuable lessons.  
A Mirage pilot with 7000 hours total time crashed in 
Augusta, Georgia, after taking off over max gross 
weight on a 3900’ up-sloping runway.  This clearly 
demonstrates inadequate performance planning.  
Did the pilot consider a threshold to abort the 
takeoff?  Was the trip’s urgency a factor?  Other 
questions were raised by the crash of a homebuilt 
Glasair III in Smithfield, N.C.  The pilot ran into trouble 
shortly after takeoff, a few hundred feet AGL.  The 
plane appears to have entered a stall/spin while 
attempting to return to the field.  What were the 
pilot’s personal skills in this airplane?  Was he trained 
and prepared to address engine failure on takeoff?  
Then Jim related a personal story about a near-
accident in a Cessna 205, loaded with newlywed 
passengers.  He experienced poor acceleration on 
takeoff, but continued nonetheless.  He eventually 
had to descend over a lake at the departure end 
of the runway to take advantage of ground effect.  
This allowed him to accelerate, regain some altitude 
and barely miss trees just beyond.  This again 
emphasizes the need to establish a clear point at 
which a takeoff would be aborted.  All three incidents 
also highlight the “hazardous pilot attitudes” that we 
must be on constant guard against.  Reiterating 
the points made by Dr. Cockrell, these are an 
anti-authority attitude, impulsivity, invulnerability, 
overconfidence and resignation.  In addition to the 
obvious need to avoid these hazardous attitudes, 
other lessons can be gleaned from these accidents.   
Thoroughly plan for each flight, identify alternatives, 
set and follow decision thresholds, develop and 
maintain proficiency and adjust thresholds to your 
current level of proficiency.

Dave Coats discussed MMOPA’s Safety and 
Training Foundation, which had its conceptual 
origin in the safety programs conducted under 
FAR Parts 121 and 135 operations.  Many studies 
have demonstrated that in only 6 months, pilots 
experience a significant degradation of skills 
that are not used routinely (such as emergency 
procedures).  Total flight time is not always a good 
indicator of skill or proficiency.  With this in mind, 
Mary Bryant, Dave Coats, Tom Deutch, Mona 
Rathmel and Mark Swatek of MMOPA developed 
a supplemental training program with 6 hours 
of classroom review and 1.5 to 2 hours of flight 
training.  The idea is to participate in this program 3 
to 8 months from standard annual recurrent training 
courses.  MMOPA partially funded the effort in its first 
year, providing 4 courses around the country.  In 
the first year about 12% of MMOPA members have 
participated, including a few who do not attend the 
convention.  The cost of future courses will increase 
as MMOPA reduces its subsidy.  However, Mona 
reported that AIG will give a full 10% discount on 
insurance renewals to pilots who have participated 
in the program.  Other insurance companies may 
follow suit.

Maintenance

Kevin Mead briefed members on the latest and 
most important Airworthiness Directives and 
Service Bulletins from Piper, Continental. Lycoming, 
Honeywell, Lear Romec and JetProp.  His handout 
and knowledge of the best sources and prices for 
parts and repairs were detailed and helpful, as 
usual.  Kevin continues to provide maintenance 
advice to members through the MMOPA supported 
consultation line, 316-728-1356.

Autopilots 

John Uczekaj of Honeywell provided an overview 
of Allied Signal and Honeywell and discussed the 
company’s interest in improving customer services 
as well as improving the product line.  They are 
bringing back the well-liked “loaner” program.  That 
is, temporary replacements will be made available 
to permit continued flight operations during removal 
and repair of your equipment.  They are committed 
to the general aviation market.  Honeywell is actively 
working on the integrated cockpit displays suitable 
for our airplanes. 

Chad Cundiff followed John Uczekaj with a detailed 
description of the autopilot product line from the 
original H14 model through the KFC 150 to the current 
KFC 225 and other systems. Autopilot design and 
operation provide the pilot with workload relief and 
allow better situational awareness, time management, 
and increased efficiency.  There are two basic types 
of autopilot: rate-based and attitude-based 
units.  The newest KFC 225 is similar to the 
KFC 150/200 systems, but is fully digital and 
has improved human factors designs.  For 
example, when you are on approach and need 
to go around, simply push the GA mode button.  
The AP disengages and the FD commands 
approximately 7 degrees pitch up – the pilot 
can then reengage the AP as appropriate for 
the missed approach procedure.  The altitude 
preselect and VSI are all integrated into one unit 
and the Push/Pull control has been replaced.  
The newer units are significantly improved 
over the older units, from technical and human 
factor standpoints.  However, both Chad and 
John stressed that Honeywell will continue to 
support the KFC 150 units for at least ten years 
after production stops, which is likely to occur 
fairly soon.

Engines

Dave Blanchard discussed a number of operational 
suggestions for Continental engines.  Cylinder 
compression must be measured on a hot engine 
to assure the proper expansion and sealing of the 
components.  A trend of progressively reduced 
compression is more significant than a single low 
value.  Excessive oil consumption (greater 
than of 1 quart per 3.5 hours), oil on the 
aircraft bottom, and rough engine operation 
should raise concern for piston ring or valve 

seal problems.  Engine oil analyses can 
give important information about developing 
problems.  For example, silicon suggests air 
filter problems, nickel is used in valve trains, and 
aluminum is a component of pistons.

Paul McBride of Textron Lycoming led a 
discussion about proper maintenance of the 
Lycoming engine.  He began with a brief history 
of the company, which was founded in 1845 
by a French woman to manufacture sewing 
machines.  The factory was moved to its current 
location in Williamsport, Pennsylvania, in 1889.  
With the vagaries of market forces, the factory 
was modified to produce bicycles, automobile 
engines, then finally aircraft power plants.  
Lycoming, which is pronounced correctly to 
rhyme with “I’m coming”, has the honor of 
producing the most powerful piston aircraft 
engine ever made – a 5000 horsepower beast 
that weighed 6050 lbs and drank 580 gallons 
per hour.  Three were made, but the engine was 
ultimately not used.

McBride addressed the age-old question 
about appropriate oil use by emphasizing that 
any oil that meets Mil-spec numbers can be 
used, regardless of brand.  On the question of 
multi-viscosity oils, McBride said that if a plane 
is flown around the country in a wide range of 
temperatures, multi-viscosity oils are good to 
use, with 15W50 being a good choice.

For general maintenance tips, McBride stressed 
the importance of actually cutting open the oil 
filter to inspect for metal at each oil change.  
Apparently, this procedure is claimed to be 
done more often than it actually is by some 
shops.  He also urged all pilots to confirm that 
baffling is properly installed to ensure proper 
air flow over the power plant.  Along the same 
lines, he stressed the need to monitor the 
health of the engine-mount rubbers and to 
replace them as necessary.  If not, the engine 
may sag, which can adversely affect airflow 
over the baffles.  Speaking of temperatures, 
McBride reminded pilots to keep CHTs 
below 400 degrees in spite of the published 
maximum temperatures.  Finally, McBride said 
that Lycoming was working hard to address the 
problem with the main and rod bearings, and 
will continue to work with customers to resolve 
the issues as painlessly as possible.

Alan Lowry, a Pratt & Whitney Canada Senior 
Technical Support representative, discussed 
the construction, operation, reliability and 
preventative maintenance aspects of the 
PT6 engine.  More than 27,000 PT6 engines 
have been produced since the late 1960’s 
and are used worldwide.  The “reverse-flow” 
construction provides aft air inlets (that minimize 
foreign object ingestion), an axial compressor, 
and the combustion chamber.  The forward 
power turbines are connected to the propeller 
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through a reduction gearbox.  The overall 
reliability is one inflight shutdown per 500,000 
flying hours.  “On condition” hot section 
programs are available and permit engine 
inspection or maintenance in response to 
changes in continuously monitored parameters, 
rather than on “hard time” schedules.  These 
programs permit early detection and repair of 
problems, reduce unrevealing inspections, and 
should improve costs and reliability.

Pilot to Pilot 

This well-attended and always-popular session was 
kicked off by the MMOPA founding father Dr. Sy 
Weiner with an introduction of the expert panel: Darwin 
Conrad from JetProp LLC in Spokane, Kevin Mead 
from Kansas, Rick Moline from ASI, Van Kesteren 
from St. Petersburg, and Ron Cox from Vero Beach.  
Dr. Weiner laid down the rules as the moderator and 
started the session with a question to each expert 
regarding their specific area.  Ron Cox discussed 
the areas of weakness among all of us as students.  
Autopilot and GPS usage continue to be areas that 
need improvement.  Van discussed the problems that 
he has observed in past years with high-speed engine 
starts that result in metal spalling.  He suggests we 
pay close attention to keeping the RPM below 1000 
on startup.  Rick Moline commented on the age- and 
time-related problems of the fleet as well as the fact 
that we are all flying a pressurized aircraft.  He added 
that the mechanics are still seeing some engine 
baffles that are below par and stressed the need to 
check the exhaust system frequently.  Kevin agreed 
with Rick’s comments and further added that the level 
of maintenance is still not as high as desired.  Darwin 
discussed the problems of turbine transition.

After a Q & A on these issues Dr. Weiner asked each 
expert to gaze into their two-year crystal ball and make 
some predictions.  Darwin predicted that in the next 
two years we will see over 100 to 120 JetProps 
completed.  Ron Cox predicted that we would see 
a continued improvement in communications and 
the use of the web, and that training will still need to 
be stressed.  MFD training will advance significantly.  
Kevin predicts that we will see improved levels 
of communication between the OEM and Parts 
Support.  Rick agreed with Kevin and added that 
he thinks we will see better training on the PA-46 for 
more mechanics.  Van thinks that Lycoming will see 
their problems through.  Computerized engine control 
systems (e.g. Fadec) will eliminate the pilot concern 
over leaning strategies because the computer will 
give the engine what it needs – this will be a real plus 
for aviation.  Pilots will no longer  have to be flight 
engineers at the same time.  Topics in the second 
hour included fuel and induction system icing, 
high altitude operations and supplemental oxygen, 
extended overwater flights and proficiency training.  
Sy’s ability to elicit the most useful information from 
the experience of the audience and the panel was 
exemplary.  The Pilot to Pilot session was lively, and 
certainly continues to be one of the real advantages 
of the MMOPA Convention.

Mirage/Lycoming Engine Status

The reliability of some Textron Lycoming TIO-540-
AE2A engines was a major topic at the meeting.  Piper 
and Textron Lycoming have addressed this issue 
through letters to owners and a Special Advisory (also 
posted in the MMOPA website: www.mmopa.com).  
Texas attorney Fred Misko has prepared a class 
action lawsuit charging negligence on behalf of one 
owner who made a forced landing after engine failure.  
The status of these engines, repairs, and warrantees 
were discussed at the scheduled New Piper and 
Lycoming sessions and at a special session led by 
MMOPA President Mark Swatek.  Participating in an 
open panel discussion were representatives from 
Piper, including Chuck Suma (President and CEO) 
and Dan Snell (VP for Customer Service), and from 
Texton Lycoming, including Mike Wolf (Executive VP 
and General Manager), Rick Moffett (Senior Engineer) 
and Peter Bates (Customer Service).  Both companies 
declared their commitment to identify and correct the 
problems promptly and fairly.

 Lycoming engineers stated that incipient failure of 
the number 5 main crankshaft bearing and some 
connecting rod bearings in engines manufactured 
between August 1995 and July 2000 and having less 
than 500 hours can be detected by the appearance 
of metal particles in the oil suction screen or oil filter.  
For affected engines Lycoming Special Advisory 
(SA) No. 56-500 mandates oil filter and suction 
screen inspection every 50 hours to monitor for 
crankshaft wear until 5/31/2002.  Textron SA No. 59-
800 mandates oil changes every 10 hours with oil filter 

and suction screen inspection until the connecting rod 
bearings are replaced.  The priority for repairs will start 
with grounded aircraft because of metal detection, 
and will accommodate the schedules of owners as 
much as possible.  Piper has established a 24 hour 
toll-free assistance number (1-888-879-0275, then 
#3, extension 2990) to help deal with these engine 
problems and repairs.
  
The MMOPA Board has worked vigorously to 
ascertain the facts, and to support improved product 
reliability and the interests of the members.  As 
documented in Mark Swatek’s letters (posted in the 
MMOPA website), there have been numerous Board 
conferences, discussions with the manufacturers, 
and meetings with Piper and Lycoming executives 
at Vero Beach.  MMOPA has not supported the Misko 
lawsuit, but has not ruled out the possibility of future 
legal action.  MMOPA proposed a field study to record 
operational characteristics of Mirages in our fleet, in 
order to identify factors that may influence reliability.  
Piper and Lycoming are supporting this concept 
and the study is being designed.  It is likely that all 
affected Mirage operators will have the opportunity 
to participate, based on their willingness and ability 
to fulfill the study requirements.  The MMOPA Board 
has been pleased with the positive responses of Piper 
and Lycoming to these problems and proposals, but 
will continue to treat this issue as top priority.  Our 
officers will inform the membership of all significant 
developments.

Photography courtesy of Morton Tadder, Bill Alberts, 
and Dan lawson 
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In every private pilot’s career comes a time 
when the desire to fly higher and faster rears 
its head.  In my own case I flew my Mooney 
231 turbo for six years at Flight Level 240 
whenever possible, with canulas screwed to 
my nostrils to keep my brain from frying, all 
the while wondering whether the ice on the 
inside of the windows would ever come off. 
As the family got bigger and the post-flying 
migraines deepened, my mind turned towards 
something more middle-aged, and maybe 
even faster. 

Since January 1999 I have flown 150 hours in 
my 1997 Piper Malibu Mirage PA46-350 out of 
Wycombe. I have the pressurisation to ease 
the stress on the body. I have 350 HP and twin 
turbos to provide 205 knots true at Flight Level 
250. I have de-ice boots, hot prop, heated 
windscreen, weather radar, stormscope, rate 
of climb select, altitude pre-select, Garmin 
430 GPS slaved through the Sandel glass 
HSI to the autopilot, and SkyWatch Traffic 
Collision Advisory System. I have 6 seats, air-
conditioning, a little table and a CD player for 
the kids. It’s all bliss.

Now comes the serious bit. We 
all know a plane goes faster the 
higher you fly. Some of us take 
into consideration the engine’s 
critical altitude when the power 
starts to drop off.  But does it 
really make sense to take the 
aircraft to its ceiling on every 
flight?

In favour of flying as high as 
possible are the following 
considerations:
 

1) Get above nasty weather, both ice and 
storm build-ups;

2) Seek out the jet stream if it’s favourable in 
direction;

3) Benefit from the higher cruise speed;
4) More time to assess options and glide to 

an airport in the event of engine failure in a 
single-engine aircraft; and

5) Some more direct routes in the Upper 
Airways.

In favour of flying lower when the higher cruise 
is not going to save much time, consider the 
following:

1) Better engine care; lower altitudes for most 
engines mean less heat and longer TBO 
time;

2) If your IFR clearance is subject to delays, 
you may be able to depart VFR;

3) Less risk of explosive depressurisation of 
the aircraft;

4) Less time to descend in the case of 
an engine fire or other time-critical 
emergency;

5) Less cycles of the pressurisation and 
depressurisation, which is known to reduce 
the life of the fuselage; and

6) Less hassle (if you have an unpressurised 
aircraft) filling up the oxygen bottles and 
putting on canulas or masks.

It’s your call. But at the least you would like 
to know if the optimum cruising altitude (the 
altitude which gets you to your destination 
fastest) is in fact less than the aircraft’s ceiling.  
Then you can make an informed judgement. 
The optimum cruising altitude depends on 
the length of the flight.  How long does the 
flight have to be?  Optimising altitude also 
depends on the rate of climb and your speed 
in the descent. Look in the Pilot’s Operating 
Handbook and try to work it out. 

Malibu Mirage

I  have  const ruc ted an Exce l  mode l 
to tel l  me the optimum alt i tude for a 
f l ight  of  any distance.  E-mai l  me at 
mbicknell@compuserve.com to get a working 

copy. The results are quite 
revealing. For example:

 Unless the Malibu is going 
to fly further than 450 nautical 
miles (from London that’s 
Bordeaux, Lyon, Zurich, 
Munich, or Hamburg) you are 
not going to get there any 
quicker by going higher than 
FL170.

 For trips of 600 nautical miles 
(Barcelona, Nice, Venice, 
Prague, Oslo) you still only 
need flight level 180.

Best Time To Your Destination:  Fly 
as High as Possible?
Marcus Bicknell analyses the optimum flight levels of high 
performance light aircraft



FALL 2000                M MOPA
38

FALL 2000                M MOPA
39

1                Calculation of optimum cruise altitude dependent on distance of journey
2                                                                                                                                    Piper Malibu Mirage PA46-350
3                Insert altitude of departure aerodrome in feet AMSL                                       500
4                Insert altitude of destination aerodrome in feet AMSL                                                   0
5                Insert total trip distance in Nautical Miles                                                       300
6                Optimum Flight Level (calculated below)                                                   160
7
8                                  Flight level in the cruise (hundreds of feet)
9  Cruise level                                30     40     50       60          70         80        90        100        110       120      130
10 Climb speed (KTAS)         115
11 Rate of climb (fpm)                    1200 1150 1100   1050     1000     950      900      950        900       850      800
12 Time to climb (mins)                  2       3       4         5            7           8          9          10          12         14        16
13 Distance to climb (NM)              4       6       8         10          12         15        18        19          22         26        30
14
15 Cruise speed (KTAS)         65%  151   154   157     160       163       166      169      172        175       178      181
16 Cruise distance (NM)                 286   280   274     268       261       254      247      241        234       225      216
17 Time in the cruise (mins)           113   109   105     100       96         92        88        84          80         76        72
18
19 Descent speed (KTAS)               168   171   174     177       180       183      186      189        192       195      198
20 Rate of descent (fpm)         800 800   800   800     800       800       800      800      800        800       800      800
21 Time to descend                        4       5       6         8            9           10        11        13          14         15        16
22 Distance to descend (NM)          11     14     18       22          26         31        35        39          44         49        54
23
24 Total elapsed time                      119   117   115     113       111       110      108      107        106       104      104
25 Cruise level                                30     40     50       60          70         80        90        100        110       120      130
26 Optimum time                            102   minutes
27 Optimum flight level                    160
28
29 Cruise Distance (NM)                 25     50     75       100       125       150      175      200        225       250      275
30 Optimum flight level                    50     60     70       90          100       100      110      120        130       130      130
31 Lowest level within   5 min         30     30     30       30          30         30        40        40          60         60        70
32 Lowest level within  10 min       30     30     30       30          30         30        30        30          30         30        40

cont. p41

 Even for such a long trip, FL110 would only 
be ten minutes slower.
 
Graph 1 shows the optimum flight level (i.e. 
the level at which you get to your destination 
quickest) for journeys 25 to 1500 nautical miles 
long (not to scale). 

For example the graph says that for a trip of 
1000 NM you still only need to chose FL 220.  
The Malibu’s ceiling of FL 250 is not going to get 
you there faster. The data also show that for this 
same trip of 1000 NM, you could get there only 
5 minutes later by taking FL 170, or ten minutes 
later at FL 150. Only when you’re going to fly 
1500 NM would it make sense, all other things 
being equal, to fly at the service ceiling of the 
aircraft.  But the endurance of the Malibu with 
IFR reserves at 22 gph U.S. in  cruise is only 
1000 NM.

The Model and my Assumptions

Why is this the case, and what assumptions have 
I built into the calculation?

Chart 1 is just an excerpt from the spreadsheet 
which is available on request (mBicknell@com
puserve.com).

The model divides the flight into its three 
sections; climb (lines 10 to 13), cruise (15 to 17) 
and descent (19 to 22). It assumes you can start 
climbing immediately after take-off. For a typical 
departure from the London area this is pretty 
rare, so bear in mind that your optimum level is 
likely to be lower than the model shows.

1) Climb. The model also assumes a “real” 
climb rate, not the manufacturer’s book climb 
rate. For example, in the Malibu you can certainly 

pull 1200 feet per minute for the first few minutes, 
but in a long climb to the flight levels the need to 
keep temperatures down, and the need to look 
after the engine, take precedence. I have taken 
1000 feet per minute in the example, and 100 
KIAS climb speed. You can put in the value for 
the rate-of-climb (line 11) and climb speed (line 
10) for your own aircraft.

2) Cruise. The true airspeed (line 15) at 
each flight level is brought forward from a 
spreadsheet which allows you to correct 
the rule-of-thumb speed according to your 
observations in your actual aircraft (for example 
at flight levels above your engine’s critical altitude 
when power drops off, Graph 2).

3) Descent. Both the descent speed and the 

Chart 1
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cont. p42

rate of descent can be entered as 
averages (lines 19 and 20), in my 
case 200 KIAS (not adjusted for 
KTAS) and 700 feet per minute.

4) Total time. When you insert 
the total trip distance (line 5), 
Excel calculates the time for the 
trip for each of the flight levels 
(line 24) and then selects for you 
the optimum flight level (line 27, 
repeated in line 6). 

The Results:
In Graph 3, the elapsed time of the 
trip in minutes is plotted against 
the flight level selected, for a trip 
of 600NM in the Malibu. The ”optimum” flight 
level (FL200 for this trip) is the quickest way of 
completing the trip. But at FL140 you are going 
to get there within 5 minutes of the quickest 
time, which over 3 hours flying is not terribly 
significant. So I call it the “most sensible” 
Flight Level.

Between ground level and FL150 there is a 
more-or-less linear relationship between FL 
and time. But above FL150 (the most sensible 
flight level to choose) there is a  marked drop-
off in advantage.

In Graph 4, for a trip of 300NM, the 
curve is more pronounced and the 
result more evident. 

There is no doubting that about 
FL150 is the quickest, but FL80 is 
only 5 minutes slower. Work it out 
for your own aircraft

The last part of the exercise is 
to plot the optimum flight level 
for any distance of trip. You can 
put in the assumptions for your 
aircraft and keep the chart near 
your flight planning gear.  Or 

maybe the guys from NavBox could work 
it into the options of their excellent flight 
planning software.  My Excel skills found 
their limit here, so lines 29 to 32 of the 
worksheet are calculated by running the 
model for each distance and typing in the 
flight level.

The result in Graph 1 is conclusive. Between 
300 and 450NM there is no point in flying 
at any level other than FL 150 or 160 in this 

aircraft (winds, clouds and other factors 
being equal). 

Graphs 3 and 4 look as though the critical 
altitude of the engine is an important factor. 

The power drop off above FL160 
would account for the flattening 
of the curve between 300 and 
450NM. 

To perfect the model I will send 
this off to the Piper factory to 
see if an engineer can give me 
the formulae for the power of 
normally aspirated and turbo-
charged piston engines at above 
their critical altitude (unless some 
high-powered reader would like 
to wade in).

In any case, a real aircraft, well-maintained 
but handled with engine life in mind, does 
not perform by the manufacturer’s figures. 
And when that is the case, it does not reduce 
journey times by as much as you would 
think.  Is the Malibu an isolated case? I do 
not believe so.

Turboprop single: the SOCATA 
TBM700

The TBM700 is a hefty and powerful turbo-
prop of similar shape and equipment as the 
Malibu. The aircraft provides an interesting 
performance reference point for the 

forthcoming Piper Meridian.

The TBM has startling climb 
rate averaging 2000 fpm up to 
its ceiling of 30,000 feet. This 
is the principal reason why it is 
worth selecting 25,000 feet for 
the cruise for journeys as short 
as 475 NM (Graph 5). But even 
more remarkable that it performs 
so well at low level that you would 
fly those 325 NM only 5 minutes 
slower at FL90.

The TBM700 Pilot’s Information 
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Manual shows up an anomaly. The true 
airspeed of the aircraft drops off above 
25,000 feet at all engine settings and weights 
except at ISA –20°. So if you fly in the Arctic 
Circle a lot, this is the plane for you, and you 
should fly it high. (Note that the Piper Malibu 
PA46-350 needs its ceiling of FL250 to get to 
its maximum speed of 210 KTAS).

My assumptions are the same as with 
the Malibu, except that the figures are 
manufacturer’s figures. When I can get some 
observed figures on the TBM700 I will rework 
the calculations.

Calculation of optimum cruise altitude 
dependent on distance of journey:

The graph of the journey time against selected 
flight level (Graph 6) shows a similar picture as 
the Malibu. The curve is less curved because 
of the aircraft’s good performance at low 
levels.

For this 600NM trip to Cannes, my principal 
objective (if I bought one) would be fastest 
at FL250 but only five minutes slower at FL 
170.

The Pilatus PC12

The PC12 is bigger than the other two aircraft 
but has the same engine as the TBM 700 and 
the forthcoming Malibu Meridian.

The most remarkable feature of the 
performance figures in the PC12 
Pilot’s Operating Handbook is that 
the maximum speed of 271 KTAS 
is reached as low as Flight Level 
180. You will reach your destination 
no sooner even if you fly higher 
than Flight Level 180 (graph 7). I 
am referring to cruise speed by the 
book at “maximum cruise power”, 
ISA –10°.

Rumor has it that the Meridian will also 
reach 270 KTAS.  The TBM700 book, 
by comparison, claims max speed of 
296 KTAS at FL 250 (graph 5), i.e. 
the aircraft continues to go faster as 
you climb above FL 180. Some pilots 
I have spoken to suggest that the TBM 
figures might be “factory theoretical” 
rather than measured.  I hope to be 
able to obtain some demonstrated in-
flight figures for the various aircraft in 
order to compare like with like.

So the PC12’s optimum cruise level 
for a 600 NM trip (in fact for any trip 
over 150 NM) is Flight Level 180 (no 
higher of course). And at FL140 you 
will be there only 5 minutes faster.
Conclusions
The conclusions are yours to make. 

Just because your plane can fly high, do not 
assume you need to fly at its ceiling on every 
flight. I have pointed out on the first page the 
other arguments in favour of flying high, like 
weather avoidance. You will use your own 
criteria in decision-making. But at least I will 
have raised other factors to consider. 

Highest is not always quickest. Fly safely.

Please e-mail me your words of wisdom 
so that I can knock this into shape and 
hopefully make it useful. My e- mail address 
is mBicknell@compuserve.com

Chart 2

1            Calculation of optimum cruise altitude dependent on distance of journey
2                                                                                                                   TBM 700
3            Insert altitude of departure aerodrome in feet AMSL                                   500
4            Insert altitude of destination aerodrome in feet AMSL                                 0
5            Insert total trip distance in Nautical Miles                                                   600
6            Optimum Flight Level (calculated below)                                                 250
7
8                                                          Flight level in the cruise (hundreds of feet)
9    Cruise level                                     30       40       50       60       70       80       90     100     110     120     130      140
10  Climb speed (KTAS)             130
11  Rate of climb (fpm)                        1000   2425   2410  2395   2373   2350   2300 2250   2200   2150   2100    2050
12  Time to climb (mins)                      3         1         2         2         3         3         4       4         5         5         6          7
13  Distance to climb (NM)                   5         3         4         5         6         7         8       9         10       12       13        14
14                                                                                                                                                                                     
15  Cruise speed (KTAS)                      235     238     240    242     244     246     249   252     255     258     261      263
16  Cruise distance (NM)                      586     586     582    578     575     571     567   563     559     555     551      547
17  Time in the cruise (mins)                150     148     146    143     141     139     137   134     132     129     127      125
18
19  Descent speed (KTAS)         200
20  Rate of descent (fpm)          1200
21  Time to descend                             3         3         4         5         6         7         8       8         9         10       11        12
22  Distance to descend (NM)              8         11       14       17       19       22       25     28       31       33       36        39
23                                                                                                                                                                                     
24  Total elapsed time                           155     152     152    151     150     149     148   147     145     144     143      143
25  Cruise level                                     30       40       50       60       70       80       90     100     110     120     130      140
26  Optimum time                                 138     minutes
27  Optimum flight level                        250
28
29  Cruise Distance (NM)                     25       50       75       100     125     150     175   200     225     250     275      300
30  Optimum flight level                        40       40       40       40       40       40       50     110     120     130     130      130
31  Lowest level within 5 mins              10       10       10       10       10       10       20     20       20       20       30        30
32  Lowest level within 10 mins            10       10       10       10       10       10       10     10       20       20       20        20
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The price was right.  As a matter of fact, it was a 
downright steal.  It is not every day that you find 
an original 1944 Army Air Force (the US Air Force 
had not been established as a separate branch 
yet) Technical Order for the grand total of $1.00 
at a garage sale.  This wartime Tech Order (T.O. 
30-105-1), which was classified as “Restricted” 
when it was released, dealt primarily with the 
issues of high-altitude flight and pressurization.  
These two modes of operation were relatively 
unknown to most pilots at that time, but were 
increasingly being used in the new military 
aircraft models of that period to allow our country 
to gain the upper hand in the fighting in Europe 
and the Pacific.

I bought this little treasure, and, 
going through its yellowing pages 

from so long ago, I could not help 
but have an even higher admiration 

for those 19- and 20-year old kids 
that were faced with the daunting task of 

mastering the highest-performing and most-
unforgiving airplanes of the day, operating in 

new environments and over unfamiliar and 
hostile lands, and all this while someone else 
was trying their best to kill them.

One of the more interesting tidbits in the T.O. is 
the advice not to open both doors of the tunnel 
linking the forward and aft crew compartments 
of a pressurized bomber (such as the B-29), 

Performing Under (Cabin) Pressure

John Mariani, an Engineering Specialist at 
Northrop Grumman, has been associated 
with Piper Aircraft Corporation for nearly 15 
years (1976-1991) as an engineer.  He was on 
the original PA-46 design team since project 
inception in 1979 to FAA type certification in 
1983, a test pilot and, finally, ground and flight 
instructor in the Customer Training Center.  His 
qualifications include, besides a degree in 
Aeronautical Engineering, a Master of Science 
degree in Mechanical Engineering, ATP, 
seaplane and Flight Instructor licenses for single, 
multi-engine and instrument with approximately 
7,000 hours of flight time.  John is also a 
Designated Engineering Representative for the 
FAA.  He is available (through Aviation Training 
Management of Vero Beach) for initial and 
recurrent training in the PA-46-310P, PA-46-350P, 
and JetProp DLX.

by John Mariani 
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lest a sudden decompression of one of the 
compartments (due to, say, enemy bullets) turn 
the occupant in the tunnel into an instant human 
cannonball (see Figure 1).

Although the above is not exactly applicable to a 
Malibu, it does point to the fact that when flying at 
high altitude in a pressurized environment, you are 
subject to physical phenomena that the average 
earth-bound human being has never experienced 
and never expects.  Put in another way, at high 

altitude you are in a hostile and quite unforgiving 
environment, one in which humans are simply 
not “designed” to operate.  Ocean depths are 
usually considered the most hostile environment, 
but even at the ocean’s deepest point you can 
find some kind of life that has adapted to survive 
in it and is able to call it home.  Not so for high 
altitude.  

Surviving Up High

All this is leading to a simple conclusion.  Since 
high-altitude capability is what sets the Malibu 
apart, and since we do not belong in a high-
altitude environment without some kind of 
assistance, the pressurization system becomes 
the most important system of the airplane when 
operating in this environment.  To understand 
just how hostile high-altitude really is, consider 
the simple fact that at 18,000 feet, fully half of 
the Earth’s atmosphere is below you.  Your 
pressurized cabin is the one system that will 
literally keep you alive.  Let me say it again.  At 

high altitude, if you have everything working 
in the airplane but have a malfunctioning 
pressurization system, you will likely not 
survive (unless you do something about 
it fairly fast).  You can afford to lose all your 
communication and navigation equipment, or 
your electrical and hydraulic system, and the 
airworthiness of the airplane is not significantly 
affected.  Lose your pressurization system at 
high altitude, however, and the airworthiness 
of the pilot (and everyone else on board) is 
suddenly endangered.

It makes therefore a lot of sense, 
if you are planning to operate 

in that environment, to 
become intimately 

familiar with this system, 
its nuances, and, 

most importantly, 
its failure modes.  
How can you 
do that?  This is 
where proper 
training comes 
in.  With proper 
training (as 
shown in part by 

that Tech Order 
from so long 

ago) this country 
discovered that it 

could turn a farm boy 
who had never operated 

anything more complicated 
than a Model A Ford into a 

safe and proficient airman, capable of 
commanding the most sophisticated piece of 
machinery the world had ever seen up to that 
point.

Knowing the System

Let’s look at some of the nuances of your 
environmental/pressurization system.  First of 
all, your pressurized cabin is nothing more than 
a box sealed as best as allowed by current 
technology and manufacturing techniques.  No 
manufacturer could mass-produce a completely 
airtight pressurized cabin.  Even if they did, it 
would not stay that way for long, because air 
leaks tend to increase with the age (and number 
of pressure cycles) of the airplane.  This “leaky” 
container has an inlet, to allow compressed 
air in, and an outlet, where an outflow valve 
is located.  Since the amount of compressed 
air you allow into the cabin is only a function of 
engine power (i.e. the higher the power setting 
the more compressed air is coming into the 
cabin), the purpose of the outflow valve is simply 

to regulate the amount of compressed air that 
you are allowing out of the cabin, depending 
on the cabin altitude that you have selected on 
your cabin pressure controller.  A low engine 
power setting, and consequent low amount 
of compressed air coming in, will call for the 
outflow valve to be almost fully closed.  At 
an even lower power setting (usually around 
18-20 in.-Hg. MP in the PA-46) the amount of 
compressed air coming into the cabin, even 
with the outflow valve fully closed, is simply 
unable to keep up with the natural leaks of the 
cabin, and therefore you will start losing cabin 
pressure.  A bad cabin door seal will of course 
make this condition much worse.

Many years ago, watching the movie “Airport 
‘77”, one scene struck me as particularly 
comical, although I am sure this was not the 
intent of the director or the producer.  Picture 
this:  a Boeing 747, owned by a very wealthy 
philanthropist and art collector (played by 
Jimmy Stewart), is hijacked and ditches in the 
open ocean, sinking intact several hundred 
feet to the bottom.  As the passengers are 
understandably disturbed by the sight of fish 
swimming outside of the cabin windows, the 
Captain announces that there is no need to 
panic, as the cabin is fully pressurized and 
will allow them to stay comfortable and dry 
until rescue arrives.  Well, with all due respect 
for Boeing, I believe a more appropriate 
announcement would have been, “Ladies 
and Gentlemen, we recommend you bend 
over and kiss it goodbye”!

A key fundamental fact in understanding your 
pressurization system is that when your cabin 
is pressurized, compressed (bleed) air is the 
only medium that can come into the cabin.  
Therefore, if you want to heat or cool the cabin 
when pressurized, you must do it by heating 
or cooling this compressed air through a 
heat exchanger.  Much more efficient would 
be to introduce outside cool or hot air directly 
into the cabin, but this would mean having 
an opening to ambient conditions, and 
unfortunately the compressed air, having a 
higher pressure than ambient, would escape 
through this opening and you would no longer 
be able to maintain pressurization.  Therefore, 
when you are pressurized, your cabin heating 
or cooling system is operating at its least 
efficient.  In other words, if you want your 
cabin the be at its coolest or warmest, you 
have to be unpressurized to keep the bleed 
air out of the cabin and to allow cool air (from 
outside) or hot air (from the exhaust heater 
muff on the right tailpipe of the PA-46) directly 
into the cabin.  

Performing Under (Cabin) Pressure (cont.)
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How do we accomplish this?  Simply by pulling 
out the mechanical knob (located on the left of 
the instrument panel in the Malibu and under 
the pilot’s control wheel in the Mirage, see 
Figure 2). 
  
You should not be afraid of operating this 
knob.  Even if you pull it in error while you are 
pressurized, the loss of cabin pressure is very 
gradual and it would take several minutes for 
the cabin to fully depressurize.  All you would 
have to do to correct your error is to push the 
knob back in.  Remember, when you pull this 
knob you are preventing compressed (bleed) 
air from entering the cabin and you are allowing 
ambient air (heated or unheated, depending on 
the position of the “Cabin Temperature” control 
knob) to take its place.  If you want maximum 
cabin airflow in flight at low altitude, you also 
have to push the cabin dump switch, to open 
the safety valve in the rear pressure bulkhead 
and thus reduce cabin back pressure.  

To Pressurize or Not?

Many pilots complain about the Malibu air 
conditioner being marginal.  If you follow 
the procedure above and keep the warm 
compressed (bleed) air outside of the cabin, 
your air conditioning will work much better.  When 
was the last time you ran your car air conditioner 
at the same time you ran its heater?  Silly, isn’t 

it?  Well, if you run 
your airplane’s air 
conditioner (on 
the ground or at 
low altitude) while 
pumping warm 
bleed air into the 
cabin, you are in 
effect doing the 
same thing.  

At high altitude, 
you do not have a 
choice:  you must 
pump bleed air into 
the cabin to keep it 
pressurized and you 
alive (but then again 
at high altitude you 
usually do not need air 
conditioning).

Another benefit of leaving the 
airplane unpressurized for low-
altitude flying is the much lower stresses 
that are imposed on the airframe.  Consider 
this:  when you are pressurized at close to 
the maximum pressure differential of 5.5 
psi, a load in excess of 3 tons (yes, tons) 
is bearing on the cabin door alone.  This is 
roughly equivalent to the weight of two cars 
bearing on the four door locking pins and the 
two hinges.   If, due to weather or to the length 

of the trip, you are flying at low altitude, why 
not do your airplane a big favor and 

lower the stresses on its structure 
by leaving it unpressurized?  

Just because it is an 
airplane equipped with a 
pressurization system, 

it does not mean 
you have to fly it 
pressurized all the 
time.  OK, I can 
just picture some 
of you saying:  
“That crazy 
Italian must have 

flipped.  I bought a pressurized airplane and, 
by gosh, I am going to get my money’s worth!”  
Just a suggestion!

For the times in which you do pressurize, do 
you know which system you must have up and 
running for:  a) operating your pressurization 
controller (Figure 3) and b) depressurizing with 
the “DUMP” switch (Figure 4) if the cabin fills 
with smoke?  If you answered “vacuum only” 
to (a) and “vacuum and DC electrical power” to 
(b), give yourself a pat on the back.   If you have 
no idea, it is time to hit the books again and to 
train a little harder.  Lack of knowledge of the 
basic operating principles of a system that is 
literally keeping you (and your passengers) 
alive at altitude is simply inexcusable.  Sorry, 
but the standard reply “I am not mechanically 
inclined and I don’t care how these systems 
work” just does not cut it here.

Speaking of which, if you are carrying 
passengers in the aft section of the cabin, 
have you briefed them on the operation 
of this system before the flight?  Have 
you also briefed them on how to open the 
cabin door and emergency hatch on the 
ground if the airplane is on fire and you are 
incapacitated?  Nasty subjects, I know, that 
should be approached tactfully, especially 
with apprehensive passengers.  However, a 
minimum of advance preparation can actually 
make the difference between life and death.

The Pressuriazation 
Controller

cont. p46
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Supplemental Oxygen

If you fly at high altitude, knowledge of your 
supplemental oxygen system is also essential 
for you and your passengers.  No, this system 
is not required by FARs for flight up to FL250 
(look up FAR 91.211(b)(1)(i)).  However, make 
this your own personal requirement and do not 
go into the flight levels without some sort of back-
up oxygen system.  This means using either the 
factory-installed chemical oxygen generators 
(Figure 5) or, better yet, a small gaseous oxygen 
bottle, which would also benefit your night vision 
at high altitude.

As an historical aside, extreme high-altitude 
flight, before the advent of pressurized airplanes 
and small O2 bottles, was originally attempted 
in the 1930’s by pilots equipped with primitive 
(and quite uncomfortable) pressurized suits 
that resembled deep-diving gear.  
As another interesting tidbit, did 
you know that the first airplane 
to exceed 56,000 feet was, 
incredibly, a biplane (the Italian 
Ca 161 with a supercharged 
radial engine).  It was flown 
by Col. Mario Pezzi (I know, 
I could not help mentioning 
another “paisa”. . .) in October 1938 
to 56,046 feet, establishing an absolute 
altitude record which stood for 
many years.  Wiley Post, by 
comparison, flew his Lockheed 
Vega monoplane to a maximum 
altitude of approximately 
55,000 in 1935.  To put these 
early accomplishments into 
perspective, consider that the life 
expectancy of the average human 
being at these altitudes, without a life 
support system, is measured not in minutes 
but in seconds and that the primary job of the 
propeller is to beat the living daylights out of 
each of the few air molecules residing there.  
 
So Hostile

If the high-altitude environment is so hostile, why 
do we bother flying there?   There are several 
reasons:  

Performance.  Your total drag is lower at 
high altitude due to the lower air density.  
Therefore, if your engine is still putting out a 
good amount of power at altitude, you can go 
significantly faster (or farther) for the same fuel 
consumption.  Jet engines, for instance, are 
significantly more efficient at high altitude, and 
this translates into optimum range.  You could 

not possibly cross the Atlantic in a Boeing 747 
flying at, say, 5000 ft.

Better ride quality.  The air is usually much 
smoother at high altitude, but not always.  
Clear-air-turbulence at high altitude can give 
you an extremely uncomfortable ride (always 
keep those seat belts fastened, whether you 
are in your airplane or in an airliner).

Weather avoidance.  This is where it gets a bit 
sticky.  A Gulfstream GV cruising at 50,000 
feet can avoid 99.9% of this Earth’s weather, 
and the remaining 0.1% is so easy to 
circumnavigate that it usually does 
not present an operational problem.  
At 25,000 feet in a Malibu/Mirage, 
however, you can at best avoid 
about 90% of the weather.  The 
remaining 10% is the kind 

of weather to which 
you really want to 

pay attention.  
Over the years, 
I have always 
recommended to 
the pilots I have 
trained to remain 

in VMC conditions 
when possible while 

at high altitude.  The simple 
reason being that the kind of 

IMC conditions that you typically 
find at altitude can be particularly 
“unfriendly”.  I am referring, of 
course, to vertical-development 
clouds.  Any cumulus-type cloud 
that has reached the flight levels 

is packing enough energy and 
enough water to give you both 

an incredibly uncomfortable ride 
(including the strong possibility of airframe 

damage), and one of your worst icing 
encounters (more than capable of defeating 
your ice protection system).  Do yourself (and 
your passengers) a favor and avoid any cloud 
in the flight levels that has even a hint of a 
cumulus development.  

Horizontal-development, stratus-type clouds 
are always better in terms of ride quality, 
but be on the alert for any ice accretion.  If 
your current course is taking you right into 
vertical-development clouds (at any altitude), 
do not be shy to request a course deviation 
to ATC.  If they insist on keeping you on your 
present course because of conflicting traffic, 
calmly advise them that you are willing to 
take any heading (including a 180-degree 
turn) to stay out of the weather.  It that still 

gets you nowhere with ATC, advise them 
that, if a different heading is not assigned, 
you will be declaring an emergency and 
will assign yourself a heading to clear the 
weather.  When you have reached this point 
of the negotiations, ATC will usually become 
much more compliant.  

At high altitude, however, judging the height 
of a distant cloud deck to determine whether 

you are going to be in or above it is sometimes 
difficult.  One tool that I found helpful in this 
situation is a pocket transit.  You can find the 
device at Home Depot (or similar store) for 

about $ 15 (mine was a gift from my friend Bill 
Prymak and it is always in my flight case).

In conclusion, when you fly in the flight 
levels, remember that, outside of that cozy, 
comfortable cocoon that we call a Malibu or a 
Mirage, is an environment that will not support 
human life. 
 
As the legend of Icarus reminds us, lack 
of comprehension of the high-altitude 
environment can, and usually will, have 
terminal consequences.  You owe it to yourself 
and to your passengers to understand and 
respect its effects on the airplane and its 
occupants.

Performing Under (Cabin) Pressure (cont.)
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Each year, as a member of the FAA Civil 
Aeromedical Institute’s Airman Education 
Program Team, I attend several air shows 
and Federa l  Av iat ion Admin is t rat ion 
(FAA)-sponsored Wings Safety Programs.  
The primary purpose for our participation 
is to promote aviation safety through 
education.  Normally, we present seminars 
about Aviation Physiology-related topics 
and provide pilots with the opportunity 
to  exper ience spat ia l  d isor ienta t ion 
by “f ly ing” the demonstrat ion trainer 
designed specifically for that purpose.  
We also provide pamphlets and other 
handouts with information about how 
p i lo ts  can obta in  fo rmal  t ra in ing in 
post-crash survival and high-alt i tude 
physiology.

All too often, pilots tell me they don’t need 
physiological training because they don’t 
fly that high.  The statement points out the 
general feelings of a large majority of the 
aviation population.  I suppose then the 
burning question is “why do we still have 
aircraft accidents?”

The answer to this question seems to 
have already been given.  According to an 
official 1991 FAA report, Civilian Training 
in High-Altitude Flight Physiology, “Some 
National Transportation Safety Board staff 

members have expressed a concern that 
high-altitude flight physiology training for 
civilian flight personnel should receive 
greater emphasis than it currently does.”  
The report goes on to say, “When pilots 
combine their private flying skills with 
their business transportation needs and 
use their aircraft to meet those needs, 
it is inevitable that in order to meet a 
schedule,  arr ive at  a dest inat ion,  or 
get home after a meeting, the urge to 
complete a mission will lead the pilot 
into a physiologically-unsafe altitude or 
into conditions for which there has been 
insufficient training or experience.”

Now that I have my “soap box” dusted 
off, I may as well use it.  In my opinion, 
there exists a huge requirement for initial 
training in high-altitude physiology for all 
civilian pilots (including general aviation 
pilots intending to fly above 10,000 feet 
daytime and 5,000 feet at night). This 
training is extremely important due to the 
large number of general aviation pilots 
who are unaware of the physiological 
problems that can affect their safety during 
fl ight.  The training should familiarize 
pilots with the physiological aspects of 
high altitude flight, including discussions 
on physics of the atmosphere, respiration 
and circulation, hypoxia, hyperventilation, 
human factors, self-imposed stresses, 
t rapped and evolved gas problems, 
aircraft decompressions, and oxygen 
equipment. The training should also give 
pilots an opportunity to experience their 
personal signs and symptoms of hypoxia 
in an altitude chamber. Hypoxia is just 

one of the physiological problems that 
can impair pilots if they are not aware of 
the effects of decreased oxygen pressure 
at altitude.

Hypoxia, by defini t ion, is the lack of 
sufficient oxygen in the blood, tissues, 
and/or  ce l l s  to  ma in ta in  normal 
physiological function.  Many different 
factors can cause this state of oxygen 
deficiency.  Breathing air at reduced 
barometr ic pressure,  mal funct ioning 
oxygen equipment at altitude, drowning, 
pneumonia, extremes of environmental 
temperatures,  and carbon monoxide 
are just a few of the causes of oxygen 
deficiency in the body that results in 
hypoxia.   The most common causes 
of hypoxia in aviation are: flying non-
pressur i zed a i rc ra f t  above 10 ,000 
f t  w i thout  supp lementa l  oxygen, 
rap id  decompress ion  dur ing  f l igh t , 
pressurization system malfunction, or 
oxygen system malfunction.

Hypoxia is actual ly div ided into four 
types: hypoxic hypoxia, hypemic hypoxia, 
stagnant hypoxia, and histotoxic hypoxia.   
No matter what the cause or type of 
hypoxia you experience, the symptoms 
and ef fects on your f ly ing sk i l ls  are 
basically the same.  One factor that makes 
hypoxia dangerous is its insidious onset; 
your signs and symptoms may develop 
so gradually that they are well established 
before you recognize them.  Hypoxia is 
painless, and the signs and symptoms 
vary from person to person.  To better 
understand the effects of hypoxia, I will 

Beware Hypoxia

Larry Boshers
Instructor Airman Education Programs
FAA, Civil Aeromedical Institute, 
Oklahoma City, Oklahoma

by Larry Boshers
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explain each, as well as whether it is the 
respiratory or circulatory system that is 
being affected.

Hypoxic Hypoxia

This is the most common form of hypoxia 
encountered in aviation and occurs at 
the lung level.  This type of hypoxia is 
commonly called altitude hypoxia. Pilots 
may experience hypoxic hypoxia when 
f lying at alt i tude in an unpressurized 
aircraft .  With increasing alt i tude, the 
molecules of oxygen in ambient air get 
farther apart and exert less pressure per 
square inch.  The percentage of oxygen 
does not change as we ascend; however, 
the partial pressure of oxygen in ambient 
air decreases as we go to altitude. In other 
words, with increasing altitude, the partial 
pressure of oxygen gets lower and the 
lungs cannot effectively transfer oxygen 
from the ambient air to the blood to be 
carried to all tissues in the body.

Hypemic Hypoxia

This type of hypoxia is caused by the 
reduced abi l i ty of the blood to carry 
oxygen.  To the pilot, this means that, 
even though there is an adequate supply 
of oxygen to breathe, the blood’s capacity 
to carry the oxygen to the cells has been 

impaired.  There is a variety of many 
reasons for this to happen.  Anemia, 
hemorrhage, hemoglobin abnormalities, 
sulfa drugs, nitrites, and carbon monoxide 
interfere with the ability of the blood to 
carry oxygen, reducing the amount of 
oxygen the blood can carry to the cells.  
The most common cause for hypemic 
hypox ia in  av ia t ion is  when carbon 
monoxide is inhaled because of aircraft 
heater malfunctions, engine manifold 
leaks, or cockpit  contaminat ion with 
exhaust from other aircraft.  Hemoglobin 
bonds with carbon monoxide 200 times 
more readily than it bonds with oxygen.

Stagnant Hypoxia

This type of hypoxia occurs at the circulatory 
level.  If the blood flow is compromised for 
any reason, then sufficient oxygen cannot 
get to the body tissues.  To the pilot, 
this means that, even though there is an 
adequate supply of oxygen to breathe, it is 
not getting to the cells of the body tissues 
to support their metabolism.  Decreased 
blood flow can result from the heart failing 
to pump effectively, arterial constriction 
or blockage, and venous pooling of the 
blood such as occurs during neurologic 
shock or f rom enlarged veins in the 
lower extremities.  Stagnant hypoxia also 
occurs when the body is exposed to cold 

temperatures because the blood flow is 
decreased to the extremities.  This may 
happen following a rapid decompression 
during flight or while operating an aircraft 
in cold weather conditions without cabin 
heating.

Histotoxic Hypoxia

This type of hypoxia happens at the cell 
level.  This means that the cell expecting 
and needing the oxygen is impaired 
and cannot use the oxygen to support 
metabolism.  To the pilot, this means that, 
even though there is an adequate supply 
of oxygen to breathe and that oxygen is 
being circulated by the blood, the cells 
are unable to accept or use the oxygen.  
Alcohol, narcotics, and cyanide are three 
primary factors that can cause histotoxic 
hypoxia. Cyanide is one of the byproducts 
during the combustion of plastics.

As I said earlier, no matter what the cause 
for or type of hypoxia you are experiencing, 
the signs and symptoms and the effects 
on your flying skills are basically the same.  
Hypoxia is to succumb to because the 
human body does not have an effective 
warn ing system against  the threat .   
Many incidents and some accidents are 
“officially” related to the pilot’s inability to 
detect hypoxic conditions, with the result 
that the pilot becomes unsafe because of 
compromised skills and judgment.  

Hypoxia Signs and Symptoms

Because hypoxia is insidious and because 
the signs and symptoms are varied, the 
safest and most effective way to reduce 
your risk of becoming hypoxic is to attend 
a formal course in aviation physiology. 
Part ic ipat ing in an al t i tude chamber 
flight would give you the opportunity to 
experience hypoxia first hand; you would 
be able to experience your own symptoms, 
and, would be able to observe the signs 
of hypoxia in the other class participants. 
Table 1 shows some of the more common 
signs and symptoms of hypoxia.
                    
Pilots must understand that the signs and 
symptoms of hypoxia are as varied and 
individual as the person experiencing 
them.  P i lo ts  who are hypox ic  wi l l 
experience (most of the time) similar signs 

 Hypoxia Signs and Symptoms

  SIGNS                                                           SYMPTOMS

•Increase in depth and rate of breathing          Visual acuity impairment

•Cyanosis (bluing effect of the skin)                 Feeling very tired and fatigued

•Poor coordination                                            Tingling in fingers and toes

•Poor judgment                                                  Dizziness

•Lethargy                                                           Hot and cold flashes

•Personality or behavioral changes                  Air hunger

•Euphoria (false sense of well being)               Anxiety

•Nausea and headache

Beware Hypoxia (cont.)
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and symptoms.  However, the signs and 
symptoms may appear in a different order 
and in varying intensities.  

The greatest  benef i t  in exper iencing 
hypoxia signs and symptoms personally in 
the hypobaric (altitude) chamber during a 
high altitude-training course is that you will 
know what to look for while you are flying.  
This is important because your signs and 
symptoms of hypoxia will remain relatively 
constant throughout your flying career.    

Time of  Useful  Consciousness 
(TUC) or Effective Performance 
Time (EPT)

These interchangeable terms describe the 
period of time between the interruption 
of the oxygen supply or exposure to an 
oxygen-poor environment and the time 
when a pilot is unable to perform flying 
duties effectively, such as putting on 
oxygen equipment or descending to a 
safe altitude.  Table 2 shows the average 
TUC or EPT for various altitudes:

TUC/EPT Averages

ALTITUDE TUC/EPT

18,000 ft 20 - 30 min

22,000 ft 8 - 10 min

25,000 ft 3 - 5 min

28,000 ft 2 - 3 Min

30,000 ft 1 - 2 min

35,000 ft 30 - 60 sec

40,000 ft 15 - 20 sec

43,000 ft 9 - 12 sec

50,000 ft 9 - 12 sec

The table is to be used as a guide only; 
the times are based on healthy individuals 
at rest in a hypobaric (altitude) chamber.  
One important fact to keep in mind is that 

following a rapid decompression to and 
above 30,000 feet, the average TUC/EPT 
will be reduced from 1/3 to 1/2 its original 
value.  This is due to a phenomenon known 
as reverse diffusion or fulminating hypoxia.  
This occurs when oxygen is forced out from 
the lungs due to the rapid expansion of gas 
during a rapid decompression.  The result is 
acute and immediate hypoxia.  

Factors Influencing Tolerance to 
Hypoxia

It is impossible to predict exactly when, 
where, or how hypoxic reactions will occur 
in an individual pilot.  The appearance and 
severity of the signs and symptoms are 
aggravated by several factors: rate of 
ascent, time spent at altitude, physical 
activity at altitude, fatigue, self-imposed 
stress, extreme ambient temperature, and 
individual physiological fitness.

Prevention of Hypoxia

There is nothing magic about preventing 
hypoxia:  fly a well-maintained pressurized 
airplane or fly at an altitude where oxygen is 
not required.  Obviously this is not always 
practical, and by following these simple 
guidelines you will be able to reduce your 
chances of experiencing hypoxia during 
flight.  If pressurization is not an option 
and supplemental oxygen is not available, 
limit your exposure time to less than 1 hour 
between 10K ft and 14K ft, including not 
more than 30 min between 12K ft and 14K 
ft.  If you have supplemental oxygen, use it 
above 5K ft during night flights and above 
10K ft during daytime flights. 

Treatment of Hypoxia

If hypoxia is suspected in yourself or others 
on board an aircraft, follow these simple 
steps:

• Administer supplemental oxygen (don 
your oxygen mask)

• Check your equipment for proper 
operation

• Ensure the regulator is turned on

• Check the flow indicator (this will tell you 
that something is coming to the mask)

• Ensure that all oxygen equipment 
connections are secure

• Monitor your breathing rate and depth 
(intentionally slow your breathing to prevent 
hyperventilation, use the flow indicator to 
help you monitor respiration)

• If safe, descend to an altitude (below 
10K ft) where supplemental oxygen is 
no longer required

Some Final Thoughts

Hypoxia is a constant and dangerous 
companion while flying.  The insidious 
nature of hypoxia means that you must 
constantly be suspicious of how you and 
your passengers feel.  Once hypoxia is 
recognized, quick and decisive action 
means recovery is only seconds away.  
The key, then, to flying safely at altitude 
is  to  be able to:   ident i fy  the f l ight 
conditions in which you may become 
hypoxic, recognize your personal hypoxia 
symptoms, and to recover from hypoxia 
before you have gone beyond your 
ability or desire to help yourself.  The 
most effective way to prevent hypoxia is 
through education and experience. When 
pilots are trained in the proper use and 
care of their pressurization systems and 
supplemental oxygen equipment, and 
are aware of their personal hypoxia signs 
and symptoms, they are safer and better 
prepared to meet the challenge of flying in 
an oxygen poor environment.  Pilots can 
get this experience by participating in a 
formal aviation physiology course.  The 
FAA Civil Aeromedical Institute, located at 
the Mike Monroney Aeronautical Center in 
Oklahoma City, OK, offers this training free 
of charge to all aviators who are at least 
18 years old and have a current medical 
certificate.  

For more information about the FAA Civil 
Aeromedical Institute and how to register 
to attend high-altitude physiology or the 
post-crash survival courses, visit the CAMI 
web-site @ 
 HYPERLINK http://www.cami.jccbi.gov 
www.cami.jccbi.gov
 or call our general scheduling number, 
(405) 954-4837.  
Washington DC:  Technical Report Number 
DOT/FAA/AM-91/13 (August 1991) 
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Modern Aero ad
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Columbia air services ad
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by Russ Caauwe

ATM would like to announce 
that Richard J. Tutt has joined the 
company as West Coast training 
representative.  Rick is based out 
of Stockton, California and will be 
available for initial and refresher 
training in the Malibu/Mirage 
at both Stockton and other 
sites throughout the Western 
States.  Rick brings years of 
flying experience and currently 
flies both Malibus and Mirages 
for a variety of clients in the Bay 
area.  Scheduling for Rick’s 
classes will be available through 
ATM at 561/778-7815, Fax, 
778-9731 or Email:  aviation_
training@compuserve.com.

Check-In

This Section is devoted to 
letters, comments, advice and 
general information which 
the members of the M•MOPA 
would like to share.  Please 
send all correspondence to: 
Russ Caauwe, Malibu•Mirage 
Owners and Pilots 
Association, P. O. Box 1288, 
Green Valley, AZ  85622  •  
Fax:  (520) 648-3823.

Sanford Gallanter
N46DV
San Francisco, CA
Sanford is in Real Estate Management.  He has a 
Malibu and has flown over 2000 hours.  He holds 
SEL, MEL and Instrument ratings.

Mike Kardatzke
Soldotna, AK
Mike is an Insurance Broker, selling aviation 
insurance in Alaska.  He has over 7000 hours and 
holds the following ratings:  ATP, MEL, Commercial, 
SELS &and Glider.

Jim Query
McKinney, TX
Jim holds ASEL and MEL Instrument ratings.  
Welcome to the association, Jim!

M.  William Benedetto
New York, NY
William has 450 hours with a Private license and an 
Instrument rating.  He is considering buying a Malibu 
or Mirage.

Thomas Guy Jadico
Mays Landing, NJ
Thomas is a Professional Engineer, self employed.  
He has over 2500 hours and holds a Commercial 
license with Instrument and Multi engine ratings.

Gregory Wroclawski
Kinnelon, NJ
Gregory is an Electrical Engineer.  He has 1250 
hours, a Commercial license, SEL and an Instrument 
rating.

Forrest (Mac) Marcato
N8211
Montgomery, AL 36121
Mac is an engineer at Rainline Corp.  He has over 
6700 hours and quite an array of ratings to his 
Commercial license.  He holds MEL, SEL, and 
Instrument Helicopter ratings.

David Steele
N4138A
Golden, CO
David lists his occupation as Aviation Ins. Software 
Designer.  He has a Mirage and holds a Commercial 
license with over 5250 hours.  His ratings include 
SEL and MEL.

Med + Facts (cont.)

MMOPA Notes (cont.)

another circle-to-land scenario to disaster.”  I 
touched down at 78 knots, and became the 
fastest tricycle to Denver.  At 7000 feet of the 
9000 foot runway, we pulled off.  Rolling off 
the active I remembered emergency landings 
I had in the military when I saw the emergency 
and fire vehicles trying to keep up with us in 
the taxi lanes.  

Throughout the ordeal my daughter did 
not know about our problem.  Nor did the 
frustrated ramp guide, who could not fathom 
why I shut down 8’ feet short of him until I 
explained about my big meat grinder between 
me and him and no brakes.

When we entered into a new aircraft in the 
USAF, we were immediately sent off to 4-6 

weeks of ground training to learn systems 
and nuts and bolts of our new aircraft.  That 
was true even for me as a Flight Surgeon.  I 
think the training advisors for our Malibu initial 
and refresher training do an excellent job of 
bringing us General Aviation folks up to speed 
in understanding our birds, even though that 
is often a frustrating task.  I don’t think we can 
understand enough about the airframes and 
systems we fly to better us as pilots.  When the 
chips are down and the systems are failing, 
knowing them only helps us to better the odds 
for survival.  

I wonder when I will ever take a flight when I 
don’t learn something.  I humble myself before 
you as a learning Malibu pilot.
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AV Quest ad
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4c - Pilatus ad
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corporate airsearch ad
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Oxford Aviation ad
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2c - Scope ad
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Plastech ad
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4c - Socata ad
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Events Calendar . . .

11th Annual Convention -
October, 2001 at the Grove Park Inn in 
Asheville, North Carolina

Display Rates
Full Page Black & White $   275.00

 With One Color 525.00
 Full Color 1,325.00

Half Page Black & White $   175.00
 With One Color 425.00

 Full Color 875.00

Inside Front Cover:
Black & White $   385.00
With One Color 625.00

Full Color  1,450.00

Inside Back Cover:
Black & White $   385.00

With One Color 625.00
Full Color  1,450.00

Back Cover:
Full Color Only $1,825.00

Classified Rates
The classified advertising section includes used aircraft, 

services and used equipment.  Three column format 
(column width 2-3/16").

Regular line classified (42 typewritten characters per 
line - including spaces).

Per insertion   $45.00

Publisher reserves the right to refuse or withdraw 
advertising.  

Electronic files, camera copy or film negatives 
only.  Overall magazine size is 8-3/8" X 10-7/8".  

For space requests and 
scheduling, call 
Russ Caauwe  •  M•MOPA

P. O. Box 1288
Green Valley, AZ  85622

(520) 399-1121  •  Fax (520) 648-3823

Send all ad materials to the Publisher:
MDS Creative Studio

809 N. Cuernavaca Dr.
Austin, TX  78733

The Malibu•Mirage Magazine is currently 
distributed to all registered domestic 

owners of the PA-46 aircraft, i.e., 
approximately 700+.  Distribution 
to active members world-wide is 

approximately 575+.

Advertising Rates . . . 

Training Update...

•Aviation Training Management 
Vero Beach, Florida
(561) 778-7815

Initial & Refresher
by Appointment

•Cloverfield Flight Training Center
Santa Monica, California
(310) 397-2188

Initial and Refresher Training 
available at facility, 
or can dispatch to owner’s 
base on request

•Eclipse International, Inc. 
St. Petersburg, Florida
(727) 822-1611

Initial and Refresher 
with Mary Bryant at 
St. Petersburg or 
Customer’s Location

•Lester Kyle’s Aircraft Training
Vero Beach, Florida
(561) 562-5438 

Initial and Refresher 
Training on request 

•FlightSafety International
Lakeland, Florida
1-800-726-5037

Initial and Recurrent 
Training 

•Image Air
(Formerly Apex Flight Services, LLC)
Bloomington, Illinois
Call: 1-800-262-8247

Initial and RefresherTraining  
provided on request  
Jay Allen is Director of 
Malibu Training

•SimCom Training Centers
Vero Beach, Florida
1-800-749-3226

Initial & Refresher
by Appointment

The following facilities offer initial and/or 
recurrent training for the Malibu•Mirage

Classified Ads

FLORIDA Spruce Creek Fly-in - America’s 
Premier Fly-in Community.  4,000' paved lighted 
runway, paved taxiways, full service FBO, golf and 
tennis Country Club, 24 hour security, 15 minutes 
from Daytona Beach International Airport and 
the Ocean.  Pilots Serving Pilots.  Pat and Lenny 
Ohlsson, Spruce Creek Fly-in Realty. Website:  
www.fly-in.com.  800-932-4437.  Evening 904-
761-8804.
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4c - SimCom ad


