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by Jeff Schweitzer

Adverse weather presents one of the greatest 
challenges to safe flight. Yet pilots are taught little 
about the subject during training for either the 
private or instrument ticket. The weak emphasis 
on weather is somewhat understandable 
because the topic is complex, difficult, and at 
times boring. But these obstacles offer no excuse 
for complacency, and a thorough understanding 
of weather is essential for any serious instrument 
flying. The more capable your airplane, the 
greater the need to become comfortable with 
meteorology.

Learning to fly by instruments is much easier than 
learning to fly in weather. Skills in maneuvering 
an aircraft can be honed and practiced, and 
levels of competency can be measured, even 
if subjectively. An instructor can glance at the 
HSI and know if her student is nailing the ILS 
or not. Meteorology is vastly more difficult, 
both to teach and to master. Teaching 
weather judgement is more challenging still. 
In spite of these barriers, pilots in machines 
as advanced as the Malibu, Mirage, JetProp 
and Meridian have an obligation to understand 
the medium in which the plane is flown. We 
have an obligation to improve constantly our 
judgement and ability to assess and manage 
weather risk wisely. I hope that the contents of 
this winter issue contribute, even if in a small 
way, toward that goal. 

Letter from the Editor

Freeze Theme
Each season offers a unique display of hazards 
that pilots must understand beyond the basics 
of highs and lows. Winter has its own set of 
charms, with frozen precipitation topping the 
list. Knowing how, why and where ice forms 
greatly advances a pilot’s ability to process 
the information provided by weather briefers. 
“Moderate rime ice in clouds” are words rarely 
omitted from a briefing in winter, but with some 
basic understanding, the dreaded forecast 
need not result in a trip to the rental car kiosk. 
Articles by Ray Leis and R. Scott Puddy provide 
an excellent primer on icing and how to avoid 
trouble in the clouds. John Mariani relates his 
experience flying the chilly skies of Greenland 
and Iceland in transit to Europe. Continuing the 
winter theme, Kevin Mead offers tips on engine 
care as temperatures plummet, Mary Bryant 
asks penetrating questions about winter flying, 
and Dick Perschau provides advice for surviving 
after an engine has stopped combusting over the 
mountains or other cold climes.

Aviation Pioneer Gone
The cold months of winter are an appropriate 
time to recognize the accomplishments of 
aviation pioneer Peter G. Tanis, who died at the 
age of 63 this year. Tanis is best known for his 
ubiquitous engine heating systems in aircraft 
and helicopters. The Tanis family established 
Tanis Aircraft Services in 1977, at the Glenwood 
Municipal Airport, and, through that company, 
have sold Tanis heaters across the globe. The 
unique role that Tanis played in promoting proper 
heating procedures in cold weather is explored 
in Kevin Mead’s column.

Book by the Cover
Perhaps on occasion a book, or at least a 
magazine, can be judged by its cover.  MMOPA 
is proud to be the first publication to feature the 
production Meridian on the front cover. This 
is our first journalistic scoop, because other 
nationally-known flying magazines were vying for 
the honor of featuring this aircraft, which is first off 
the production line.  Dick Dumais, owner of the 
Meridian cover girl, chose MMOPA as the vehicle 
to introduce his bird to the world.  While inevitable 
delays in certification caused some anxious 
moments, Dick emphasized that throughout the 
process, Piper was “a considerate, professional, 
customer-service oriented organization.” Adding 
to Dick’s words, I offer inside this issue a few 
preliminary comments and some background 
on the aircraft, although with the significant 
handicap of never having flown one. 

cont. p20
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by Jeff Schweitzer

The Malibu Meridian gracing the cover 
of this issue is the first out the factory 
door following certification.  Arrival of this 
aircraft marks Piper’s return to turboprop-
power. While new, the Meridian rolls out 
at Vero Beach with an impressive body of 
experience gained during the gestation 
period.  As any Malibu or Mirage owner 
would attest, the plane also has an 
impressive genealogy.  A Mirage on 
steroids seems to be the most common 
first impression.  MMOPA welcomes this 
new addition to the Malibu family.

The owner of the first Meridian, Dick 
Dumais, has nothing but positive 
comments about Piper and the plane 
they built.  “Although I experienced a 
few anticipated delays in delivery of 
the Meridian,” said Dick, “at this point 
I can honestly say it was well worth the 
wait.  This is a powerful, high-flying, fast, 
comfortable, exciting airplane unequaled 
in its class for price and performance.  
The avionics package is the very latest 
in technology.  The plane is pilot-friendly, 
reduces workload and provides a wealth 
of useful information at a glance.”

Making History
The Meridian made entry into aviation 
history books with the first flight in August, 
1998.  Out in front was a Pratt & Whitney 
of Canada PT6A-42A light weight, free 
turbine engine rated at 500 HP at 2000 
RPM for takeoff, climb and cruise.  This 
engine is considered by many to be one 
of the most reliable in the world today. 
The powerplant, equipped with a 4-

bladed Hartzell prop, can deliver speeds 
topping 300 mph at an altitude of 30,000 
feet.  Beyond enjoying the obvious 
advantages of reliability and speed, 
anybody tired of wiping oil from the belly 
after every flight or trying to ignore the 
vibration caused by 6 cylinders pounding 
away will appreciate the smooth turbine 
ride.  My only experience with turboprops 
comes from the right seat of a King Air 
C90B, and piston engines simply cannot 
compete (budget permitting). 

At the time of this writing, the Meridian 
had not yet been certified for flight into 
known icing.  But as people familiar with 
certification for the Malibu know well, this 
is a temporary condition that should be 
remedied soon.

Glass Cockpit
Working with GARMIN International, 
Meggitt Avionics, Inc., and S-TEC 
Corporation, Piper has developed 
a truly modern glass cockpit for the 
Meridian.  Each Meridian is equipped 
with dual installations of the GARMIN 
GNS 530.  As virtually every pilot knows, 
each unit includes a 12-channel GPS 
and a full-color, highly detailed, large-
screen moving map. The GARMIN 
communications component includes 
a transceiver with 8.33 kHz spacing, 
providing 2280 channels as compared 
to today’s receivers with capacity for 
fewer than 800 channels, as well as VOR, 
localizer and glideslope receivers.  The 
system is approved for IFR approaches 
and will be Wide Area Augmentation 

System (WAAS) certified to TSO C146.  
Engine parameters are displayed in both 
digital and analog formats on advanced, 
liquid crystal display (LCD) screens.

Autopilot Changes to S-Tec
In a significant shift, Piper has replaced 
the KFC-150 with the S-Tec System 
550 autopilot.  The move is considered 
controversial by some Mirage pilots, and 
the debate centers on the merits of a rate-
based versus attitude-based system.  I 
will not attempt to enter that debate here. 
(For a more thorough discussion of this 
topic, see my article in Avweb published 
in December 2000). Piper claims that with 
it’s Flight Guidance Computer technology, 
the S-TEC provides smooth, precise and 
dependable performance.  Fully coupled 
to the GNS 530, the autopilot provides 
course interception and tracking, relying 
on VOR, localizer, glideslope and GPS 
guidance.  Those who prefer the KFC-
150 can compare notes with S-TEC users 
at the next MMOPA convention after pilots 
gain experience with the Meridian.

Nearly all these electronic gizmos are 
included as standard equipment on 
the Meridian.  The dual pilot and copilot 
Electronic Flight Display System (EFDS) 
is optional.  But the option is expected 
to become popular enough that few, if 
any, aircraft will leave the factory without 
the unit.  Using the latest in color liquid 
crystal displays (LCD), the Meggitt EFDS 
includes a Primary Flight Display (PFD), 
Navigation Display (ND), and an Air Data 
Attitude Heading Reference System 
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(ADAHRS).  These advances in avionics 
continue to diminish the gap between 
general aviation aircraft and the world of 
business jets. 

Construction
Although construction, with few 
exceptions, is identical to that of 
the Mirage, a quick look at the main 
materials and techniques will provide a 
good review.  The primary airframe is 
constructed of aluminum alloy, with a 
steel combination engine mount - nose 
gear structure. The rear dorsal fairing is 
constructed of composite materials.

The fuselage is an all metal, semi-
monocoque structure. The Meridian’s skin 
is flush riveted to optimize aerodynamics 
and minimize drag. Internally, the skin has 
bonded doublers and is butt jointed at 
all seams not in the airflow direction. 
There are three basic fuselage sections: 
the nose cowl section, the pressurized 
cabin vessel, and the tail cone section. 
The cabin is pressurized to maintain 
10,700 feet at FL300. 

The empennage is made up of a 
conventional fin and rudder, stabilizer 
and elevator with aerodynamic and 
mass balanced control surfaces. 
Surfaces are all-metal construction, 
and the single piece elevator assembly 
carries a center-mounted electrically 
actuated trim tab. This tab operates to 
combine anti-servo and trim functions. 
The rudder incorporates an electrically 
actuated trim tab.

The cowling is designed to minimize drag 
while maximizing engine performance. 
Ease of inspection and maintenance is 
provided by a three-piece removable 
cowling which allows access to the 
engine section.  Gull-wing access doors 
are located on each side of the cowl to 
provide access to the engine accessory 
section, oil level sight glass and other 
components for visual inspection during 
the pre-flight check. 

The Meridian’s wing is comprised of 
three basic sections. The center section 
built-up main spar extends through the 

lower fuselage and outboard of each 
main landing gear. This section has a 
forward spar and a rear spar which are 
pin jointed at the fuselage sides. The 
main landing gear retracts inward into 
recesses located aft of the main spar. The 
outboard section of each wing, to within 
approximately 18 inches of the tip, is a 
sealed integral fuel cell. Portions of this 
wing structure are adhesively bonded, 
and the skins are butt-jointed and flush 
riveted to produce a smooth, low drag 
surface. Usable fuel is 170 gallons. The 
fuel tank structure incorporates outboard 
wing baffles such that the inertia loads 
from the fuel during high “G” maneuvers 
will not cause structural deformation or 
failure. Provisions have also been made 
to protect the wing structure from 
damage during fueling. The all-metal 
flaps are electrically actuated through 
a mechanical linkage. The flaps extend 
aft and down on three tracks and 
have four preselect positions.  The all-
metal ailerons are mass balanced and 
operated by a cable system mounted 
on the aft wing spar.  Electrical bonding 
is provided to ensure good electrical 
continuity between components. 
Lightning strike protection is provided 
by a varistor connected to the main bus 
through a circuit breaker located on the 
aft circuit breaker panel. Static-discharge 
wicks are provided on trailing edges of 
control surfaces to discharge static 
electricity that might cause avionics 
interference. 

Customer Service
Concurrent with the 
introduction of the 
Meridian, Piper has 
established a Meridian 
Rapid Response Team 
(MRRT), consisting of 
a mechanic, pilot and 
customer relations 
representative ready 
for field dispatch.  The 
major OEM vendor 
representatives are 
also available as 
needed to assist the 
MRRT on site.  Piper 
has a toll-free number 
for the Meridian (877-

879-0275, #3, 2677) with 24/7 coverage.  
Once Piper receives a call indicating 
a problem, an initial effort is made by 
Piper’s  Technical Team to work through 
the normal Piper Distribution network 
to resolve the issue.  If this can not be 
accomplished in a reasonable time, then 
the Director for Worldwide Customer Care 
will dispatch the MRRT and the OEM 
representative, if necessary.  Garmin, 
S-Tech, Pratt & Whitney, and Meggitt all 
have representatives available for on-
site assistance to the MRRT.  Customer 
support for the Meridian will be a good 
test case for Piper’s renewed commitment 
to customer service.  Dan Dumais’ 
experience indicates that Piper is off to 
a good start.  We will all be watching 
closely.

Wave of the Future
Introduction of the Meridian is good 
for Piper, good for general aviation, 
and good for MMOPA.  A new single-
engine turboprop with the latest avionics 
technology is a positive and welcome 
addition to the fleet, and an important 
contribution to the long-term health of 
general aviation.  We will continue to report 
on the Meridian as new developments 
arise, and as pilots gain experience with 
the bird.  We look forward to receiving 
feedback from the early pioneers who 
are flying the new machines.  
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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.

In many parts of the country, temperatures are 
freezing, snow is falling, a chilling wind is blowing 
and a Malibu/Mirage owner is wondering why 
his POH has so little to say about cold weather 
care of his engine. Undaunted, he may turn 
to his engine operations manual. If he owns 
a Malibu, he will find nothing but an oil weight 
recommendation. A Mirage owner will find this 
same recommendation, as well as a rather 
non-emphatic warning that “during extreme 
cold weather, it may be necessary to preheat 
the engine and oil before starting.” At this point, 
having devoted enough time to trying to do the 
right thing, he may give up and just fly. But 
events do not need to unfold this way. Proper 
wintertime care and operation of your engine is 
relatively simple. I recommend focusing on the 
following three preparations:

•  Change to lightweight or multi-viscosity 
oil
•  Change that oil more often
•  Preheat properly

Oil Weight
When selecting an oil, use common sense 
and see your owner’s manual for weight 
recommendations. I recommend a heavy, 
single grade oil for summer and a multi-viscosity 
oil for winter. A multi-viscosity oil can also be a 
good choice for airplanes that are likely to travel 
between areas with widely variant climates. In 
my shop, I would service an airplane with 
Aeroshell 15W50 if its owner planned to fly from 
his home in Florida to Aspen for skiing. When 
the correct weight oil is used in winter, you will 
probably find that your engine will “crank” or 
“turn over” more easily, which will result in less 
demand on your battery. When a too-viscous 
oil is used, the fluid flows very slowly to those 
parts of the engine that need lubrication most. 
Bearings, valve train, and cylinders run “dry” for 
a while, which can result in premature wear. 

At high altitude (extremely cold temperatures), 
heavy weight, single grade oils can congeal in 
your airplane’s oil cooler, preventing oil from 
flowing properly. Oil bypasses the cooler, 
causing high oil temperatures, a dramatic loss 
of oil pressure and high engine temperatures. 
Again, the engine is not being adequately 
lubricated, which can lead to the damage I 
described in the above paragraph. This will 
cause some unanticipated excitement in flight. 

by Kevin Mead

Malibu Maintenance
Care and Operation of Your Wintertime Engine

cont. p48

Oil Changes
Your oil should be changed more often in winter. 
Even if you pre-heat your engine, oil is often 
exposed to more moisture in cold weather. When 
oil is heated, “oxidation” occurs. “Oxidized” oil 
mixed with excess moisture can form an acid, 
which then corrodes metal surfaces. (I’ve 
borrowed the term “oxidation” from Peter Tanis 
of Tanis pre-heaters, who explained that in this 
context it is used “in a general and not technical 
sense” to describe “the total changes in the oil”.) 
Frequent oil changes are especially important 
if you do not fly often or if when you do fly, you 
do not operate the engine long to get the oil 
temperature indication up to 180 0F or higher 
to “burn off” the moisture. 

Preheat
Even with the appropriate oil selected, proper 
preheating in cold temperatures is essential to 
preventing excess engine wear. Cold starts force 
movement in an engine that has not yet had a 
chance to expand to accommodate moving 
parts. Exacerbating the problem, the sluggish 
oil in the engine can not lubricate these parts 
when most needed. In very cold weather, your 
first concern should be your cylinders. Unheated 
cylinders can be scuffed and worn by pistons 
that expand more rapidly than do the cylinders 
and the cylinder walls can be scraped by 
moving wristpin ends or piston skirts. When 
the outside temperature dips low (below 0 
F) your cold-contracted crankcase squeezes 
bearings against a moving crankshaft. Also, 
thick oil cannot flow through the lifters and push 
rods to the valves.  Finally, a good preheat will 
help prevent frosted sparkplugs, and ease the 
demand on a battery already stressed by cold 
temperatures. Preheat your engine.

What constitutes a “proper” preheat? This is 
somewhat subjective and not much help is 
forthcoming from engine manufacturers. If you 
want to be really sure the job has been done, 
I recommend an electrical preheat system 
that heats the cylinder heads, crankcase, 
screens, and oil sump. If a system like this is 
not available to you, or if an electrical outlet is 
not close by, you can try heating your engine 
with a “blower” type heater. The effectiveness 
of a blower heater preheat is dependent 
upon such variables as the experience level 
of the person using the heater, that person’s 
willingness to stand outside on a brutally 
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We fly our Malibus into treacherous flight 
levels, often without a thought to the protection 
our aircraft provides in maintaining nearly sea-
level pressures and temperature about us. 
In summer we take off in shorts and short-
sleeved shirts without consideration of how 
we would survive an accident at elevation, 
or an unscheduled landing in the mountains.  
The issue becomes even more critical during 
these cold winter months when survival can 
depend on staying warm.  

Our Malibus quickly transport us into a cold 
and hostile environment. For flight surgeons, 
anesthesiologists and Environmental 
Medicine doctors, this means that we must be 
sensitive to problems of hypothermia (cold) 
in our adventure seeking patients, including 
pilots. The postoperative hypothermic patient 
can increase their cardiac demands caused 
by shivering from  1200% up to 2000%. This 
can result in cardiac ischemia and demise. 
We do our best to keep our patients warm 

by Dick Perschau

Med + Facts
Cold and Snow Survival

cont. p20

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.

during surgery these days. Being cold can 
be very uncomfortable and painful. Trust me 
– I am from Minnesota. 

The Human Physiology of Hypothermia
When a cold environment accosts us, our 
bodies attempt to maintain central core 
temperature by peripheral vasoconstriction 
(frozen and cold limbs), in order to preserve 
the vital central organs of the heart, lung, 
brain, and kidneys. Our muscles shiver to 
generate body heat. Our planet survives in 
a very thin eggshell of atmosphere. Similarly, 
warm boded creatures like us, live within a 
very thin temperature margin. As our body’s 
core (not peripheral) temperature descends 
through the 90’s F, we shiver to teeth-breaking 
levels in order maintain life and function of 
our central organs. As core temperatures fall 
below 90s F, we, interestingly, stop shivering. 
This can look clinically like the patient is 
stable. But, this state is not good. Victims 
encountered in this condition appear OK, 
and are often offered a shot of whiskey or a 
cigarette.  They soon are found to be dead. 
WW2 fighter pilots, who were rescued from 
the North Sea half frozen, were often placed 
by fire stoves by well meaning fisherman. 
They too were frequently found dead shortly 
thereafter. 

This seemingly paradoxical result arose 
because the nearly frozen pilot would be 
rapidly re-warmed by the fire. As the victim’s 
cold vasoconstricted extremities would 
quickly warm, the increased blood flow 
would dump still-cold peripheral blood back 
into the central circulation, resulting in a cold 
aftershock to the heart – which often would 
cause cardiac arrest and death. We now do 
our re-warming of frozen patients using a 
slow dry technique. Placing the victim in a 
dry sleeping bag, perhaps with an animal 
or another human, works well, but recruiting 
human volunteers can be iffy. Such was not 
the case when we picked up Miss Alaska, 
but that can be considered an unusual 
circumstance.

As the body core temperature falls below the 
90’s F, the respiratory and cardiac systems 
eventually slow and “hibernate” before 
death. Patients found in this cold state are 
often pronounced dead, but may well be 
alive.  We artificially create this hibernation 

level of life every day during heart surgery to 
protect a patient’s central organs for open-
heart surgery. But, we do our best to reverse 
all these parameters for recovery. 

Brain Power
As our brain becomes hypothermic, an 
interesting phenomenon occurs. At this state, 
shivering ceases, and we may subjectively 
perceive warmth. Remember the last few 
moments in Jack London’s novel, when the 
man finally feels he is lighting his fire with 
the last match, and he begins to “feel the 
warmth from the fire.”  In actuality, he was 
dying of hypothermia. Years ago, before 
we understood this phenomenon, hunters 
lost were often tracked by finding articles 
of discarded clothing. Investigators would 
find the lost frozen hunter with only a couple 
articles of clothing on, and would cordon the 
area off as a “sex offense” case.  

Cold and Wet
One can survive being cold, and one can 
survive being wet, but very few survive 
being cold and wet. The Minnesota Indians 
forced to trek through cold conditions would 
simply leave someone at trailside to die after 
falling through the ice. They knew that death 
was imminent when cold and wet captured 
anyone. The new Gortex materials have 
revolutionized working in the cold by allowing 
our sweat to breath away, and we can stay 
dry in the cold. During my Cold/Snow Survival 
training with the Austrian Bergwacht (Austrian 
Mountain Patrol), we were made to ski down, 
and hike back up a mountain at night. By 
the time we reached the summit, we were 
told to survive. We were drenched in sweat 
in temperatures 10 degrees below freezing. 
We took off all our wet clothing, and laid them 
on the dry snow.  Within moments our wet 
clothing were frozen, and we shook out the 
frozen moisture. Placing them back on felt like 
they had just come out of the dryer. 

Shelters and Cold Holes
Our first business of survival was to shelter 
ourselves, so we dug snow caves. Snow is 
an excellent insulator. Lighting just one candle 
in a snow cave can create great warmth. In 
fact, one can create too much heat and 
melt the roof if not careful. A snow cave is 
far superior for survival than staying in the 
airplane or car – poorly insulated airframes 



FlyOut - San Salvador

Arrive VRB Fri PM April 20: RON VRB
Depart early Saturday AM 4/21/01 for 
San Salvador and stay one week for 
best rates.

• Scuba diving

• Snorkeling

• Conch Diving

• Lobster Spearing

• Beach Bumming

•  Island Exploring

• Day Trip to Pittstown

• Crooked Island

Contact:         Bill Prymak

Phone/Fax:   303.469.1153
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1.  What will the freezing level be if the field 
elevation is 1,000 feet and the temperature 
at the surface is 15 degrees C?

     a.  8,500  MSL
     b.  8,000  MSL
     c.  7,000  MSL
     d.  7,500  MSL

2.  For cold weather starts, when should 
engine preheat be used?

3. What limits should be observed when 
cranking the engine?

     a.  quit cranking when the battery shows
           low voltage
     b.  15 seconds crank, rest for 1 minute
     c.  no limit
     d.  10-12 seconds crank, rest for 5 minutes

4. To achieve an easier start, when priming 
engines in cold weather

     a.  prime normally
     b.  prime for longer than in warm 

weather
     c.  prime for less time than in warm 

weather
     d.  do not prime 

5. What airspeed limitations should be ob-
      served when operating in icing conditions?

6. Structural ice is most apt to form

     a.  when it is extremely cold
     b.  over a wide range of temperatures
     c.  when temperatures are at or near
           freezing  (0 degrees Centigrade +/_ 5)  
     d.  when temperatures are as high as
           70F/20C 

7.  The “Smart Boots” installed on later Mirages 
inflate

     a.  continuously
     b.  when ice builds to the requisite level
     c.  only when activated by the pilot
     d.  when ice builds to the requisite level
          and activated by the pilot

8. While flying in potential icing conditions, a 
vacuum pump becomes inoperative.  Will 
the boots work?

9. Circle the items that may be adversely 
affected with structural ice.

     a.  cruise airspeed
     b.  stall speed
     c.  range
     d.  navigational accuracy
     e.  communication 
     f.   radar efficacy
     g.  runway requirements

10. If ice is not successfully removed by 
the boots, what changes in landing         
procedure should be made?

11. Over which terrain is icing more probable 
and more hazardous?

     a.  the Midwest
     b.  mountainous regions
     c.  large bodies of water
     d.  cold-soaked land

12. While flying at FL250 the engine quits. Will 
the engine out glide distance be          better 
if the temperature is colder or warmer?

     
     a.  colder
     b.  warmer
     c.  doesn’t matter

Mary has been a pilot for over 
twenty-five years and has 
instructed in the Malibu since 1988 
when she worked for the Piper 
Training Center.  Subsequently, she 
was Eastern Region Sales Director 
and Malibu Mirage demonstration 
pilot for Piper Aircraft.  Mary was 
also co-founder and owner of 
Attitudes International, Inc., The 
New Piper Aircraft’s exclusively 
approved training school for 
Malibus, from 1991-1998.

Mary currently provides Malibu-
Mirage and JetProp training 
through Eclipse International, 
Inc. in St. Petersburg, Florida.  
Mary holds ATP, CFII, and MEI 
certificates, and is type rated in the 
Cessna Citation.  She also has a 
BA from Northwestern University 
and an MBA from the University of 
Illinois.  Mary may be reached at 
727.822.1611.

1.  “a”.  8,500 MSL. The freezing level (0 
degrees C) can be estimated by subtracting 
2 degrees per 1,000 feet (average lapse 
rate) from 15 degrees.

2.  Recommendations vary by engine.  
Continental recommends use of preheat 
for cold soaked engines when temperatures 
are 20 degrees F or less.  Lycoming 
recommends use of preheat for the 
Mirage engine when temperatures are 10 
degrees F or less.    If in doubt, use preheat. 
Be cautious regarding the use of heated 
dipsticks. Some engine manufacturers do 
not recommend them.

3.  “d”.  Cranking periods should be limited 
to ten (10) to twelve (12) seconds with five 
(5) minutes rest between cranking periods 
for the Lycoming engine.  Although 
Continental does not provide cranking limits 
for it’s engine, application of comparable 
guidelines is prudent.  Efforts to start the 
engine should be discontinued BEFORE 
the battery shows low voltage.

4.  “b”.  In warm weather, the air is less dense 
and, therefore, must be mixed with a 
lesser amount of fuel than in cold weather.  
In addition, in warm weather, the fuel will 
vaporize readily and make starting easier. 
The amount of fuel needed to achieve 
the correct fuel/air mixture for starting is 
controlled by length of time priming.  For 
cold weather starting, it may be necessary 
to prime longer. The fuel part of the fuel/air 
mixture may be the part we have the most 
control over during the engine start, but 
the amount of throttle opening also has an 
effect on the air that is pumped through the 
engine. Just as we compensate for cold, 
dense air by adding more fuel for starting, 
it may also be appropriate to reduce the air 
portion of the mixture when the temperature 
is very cold.

5.  130 KIAS minimum ice penetration speed, 
178 KIAS Mirage/183 KIAS Malibu maximum 
boot inflation speed.

6.  “c”.  Two conditions are necessary for 
structural icing in flight:  (1) the aircraft 
must be flying through visible moisture, 
and (2) the temperature at the point where 
the moisture strikes the aircraft must be 
0 degrees C or colder.  Aerodynamic 
cooling can lower temperature of an airfoil 
to 0 degrees C even though the ambient 
temperature is a few degrees warmer.  
Particularly in thick stratified clouds, 
concentrations of liquid water normally 
are greater with warmer temperatures.  

by Mary Bryant
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By Ray Leis

Ice and Airplanes
Ice and airplanes do not mix well, even 
with well-equipped airplanes like the 
Malibu and Mirage.  Ice can block the air 
source to fuel-injected engines.  Ice also 
adds weight.  But the primary danger, 
and the most difficult to counteract, is 
the destruction of lift and increase in 
drag caused by ice upsetting smooth air 
flow across the airfoils. As lift diminishes 
and drag is added, an increase in angle 
of attack and power are required to hold 
altitude and speed.  Ice can accumulate 
on every exposed part of the airplane. 
Ice accumulates on the propeller, the 

windscreen and the antennas.  Nor 
are the intakes, cowlings 

and vents immune. 
In-flight icing can 

build up beyond 
the reach of de-
icing fluid, boots 
or heat.  Icing 
has caused 
a n t e n n a s 
to vibrate to 

the point of 
snapping.  A light 

airplane, regardless 
of how well-equipped 

with de-ice and anti-ice 
equipment, can only handle a little icing 
before continued flight is impossible. 

Once the wing shape has been changed 
by ice into something designers never 
intended, the airplane almost certainly will 
stall at lower angles of attack and higher 
speeds than normal. NASA wind tunnel 
and flight tests have demonstrated that 
ice, snow and frost accumulations as mild 
as coarse grain sandpaper can increase 

drag by 40 percent and reduce lift by 30 
percent. Ice and airplanes are not the best 
of friends.

The Hardware Solution
The first thing to understand about de-
icing and anti-icing equipment for general 
aviation aircraft is this: the equipment was 
never designed to make prolonged flight 
in icing conditions a safe proposition. The 
equipment offers minimum protection 
from the worst effects of structural icing. 
Even the best equipment can not reach all 
of the areas on the airframe and airfoils. 
The design concept behind anti-icing and 
de-icing equipment is simple: to buy a 
little time so you have a chance to get 
out of the icing.

De-ice equipment is designed to 
eliminate some ice after it has formed 
on the airframe. Anti-icing equipment is 
designed to prevent the formation of ice. 
There are several different kinds of this 
equipment in use on general aviation 
light aircraft.  Thermal equipment uses 
compressor, electric or exhaust heat to 
keep static lines, fuel vents, carburetors, 
pitot tubes, windshields and propellers 
free of ice.  Chemical equipment uses 
anti-icing fluids or paste that is used 
on windshields, propellers and leading 
edges.  Mechanical means are mainly 
pneumatic de-ice boots on the wing and 
tail leading edges. 

With only a few exceptions, the Malibu/
Mirage fleet has wing and tail surfaces 
protected with pneumatic de-ice boots.  
The boot is inflated by compressed air, 
cracking the ice coating, which is blown 
away in the slipstream.  New aircraft boast 
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the BF Goodrich system that combines 
ice detection and de-icing together. 
Known as Smartboot™ the system tells 
the pilot when to cycle the boots, confirms 
that boots are inflating, and detects any 
residual ice. Many consider Smartboot™ 
to be a significant improvement over 
conventional boot installations.

There is also the TKS weeping wing 
system, which pumps alcohol through 
titanium panels in the leading edges of 
the wings and tail. The panels have 800 
holes per square inch drilled by lasers. 
The holes are small enough to be invisible 
to the air stream but large enough to 
supply anti-ice fluid to the airfoils. TKS 
can also be used to clear ice from the 
propeller and the windscreen.

Windshield protection usually boils down 
to heated pads or heated windshields 
in Malibus and Mirages, depending on 
the model year.   For propellers we have 
electrically heated leading edges. A timer 
is usually attached that supplies current 
at intervals since the heating element only 
needs to be kept warm enough to prevent 
freezing. 

Pitot tubes protrude into the air stream 
where the supercooled moisture is 
located. Structural ice forms first right 
there. If the pitot static pressure source 
gets ice-blocked (or freezes) you can say 
goodbye to accurate airspeed, rate-of-
climb and altitude information.  Of course 
using the pitot heat long before icing 
conditions are encountered is one way 
to prevent it from happening.  On preflight 
the pitot heat must be checked to ensure 
the system operates as advertised.  Pitot 
heat is not a cure-all, however. Research 
shows that a buildup of ice at the base 
of the pitot tube, away from the heat, 
can be enough to change the pressure 
pattern around the tube and cause gross 
airspeed errors. 

Static vents are usually located where 
they have the least chance of being iced 
over. Even so, it occasionally happens 
when the static port gets clogged by 
water that is splashed there during taxi 
and then freezes. A good preflight and 
careful taxiing will prevent that problem.   
Fuel tank vents can also ice up, leading 
to power interruptions and, in extreme 
cases, a collapsed wing.  Know where 
the vents are and how likely they are to be 
splashed with water while taxiing. 

As all Malibu/Mirage pilots know, alternate 
air is also a critical part of the anti-icing/
de-icing team.  Alternate air should be 
used in snow or rain, or in clouds at 
near-freezing temperatures. Fuel-injected 
engines need airflow, and if the primary 
air intake is blocked with structural ice, 
an alternate air door must be activated by 
the pilot to keep the engine going.

Biting the Bullet
With all the potential evils of icing, and the 
obvious limitations of de-icing equipment, 
some recreational fliers ground themselves 
during the dingy winter months.  However, 
most Malibu/Mirage pilots continue to 
rely on their airplanes even when the 
mercury dips and gray skies dominate.  
Winter flying can be safely accomplished 
if pilots take fully into account the icy grip 
of cold weather.

Planning for defensive flying in winter 
conditions begins on the ground. 
For VFR flight, you’ll need to plan to 
stay clear of clouds by a reasonable 
distance. For pilots flying IFR, life gets 
more complicated. Watching The Weather 
Channel and firing up Ol’ Bessy is just is 
not enough.

Preflight
For those not fortunate enough have an 
airplane housed in a heated hangar when 
ground icing is a threat, you must remove 
all the ice or snow from the wings. 
The wing was designed to be 
flown perfectly clean. That’s 
the only way the airfoil 
will produce maximum 
lift. Every winter sees 
bent metal because 
a hapless pilots 
believes that the 
takeoff roll will blow 
the collected snow 
from the wings. 
It doesn’t work. 
There is almost 
always lift-reducing, 
airfoil-modifying sticky 
snow underneath. Brush 
or sweep off the snow and 
be sure all of the fluffy stuff is 
removed.  If an ice layer is found below, 
de-icing/anti-icing fluids will be needed to 
ensure best wing performance. 

The mixtures of ethylene and propylene 
glycol used in de-icing fluids are similar 
to automobile antifreeze. Glycol mixtures 

are 20 percent water and about 80 
percent glycol and are heated before 
they are sprayed on. The water melts 
the ice and the glycol brings the freezing 
point down at least 11 percent, which 
prevents ice from reforming for about 45 
minutes. However in a deep cold, with 
heavy precipitation, ice can accumulate 
much more quickly. Avoid spraying the 
windows, pitot tubes, static ports and 
air intakes.  Special care is also needed 
around brakes and wheel wells. The high 
pressure from the sprayers can damage 
the hoses and fittings. Getting de-icing 
fluid in the brakes can cause them to 
glaze or cake when the brakes heat up 
from use, diminishing braking action.

Often forgotten on preflights, causing 
needless accidents, is the horizontal 
tail. These surfaces continually carry 
an aerodynamic down load. I f  the 
streaml ine f low of a i r  across the 
surfaces of the stabilizer and elevator 
is spoiled by frost, ice or damage, the 
distorted airflow will have a serious 
effect on elevator control. The airplane 
may become unbalanced and exhibit 
a dangerous nose-heavy condition. 
Moderate to serious buffeting can be 
expected. Make sure the frost and 
ice is off the top and bottom of those 
horizontal tail surfaces before flight.

After the airframe is clean, above all else in 

preflight planning, identify an escape route 
for each part of your flight, just in case 
icing becomes a problem. A trip over the 
mountains might mean turbulence, massive 
downdrafts on the lee side, and moderate 
to severe icing. A safer alternative might be 
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These are also discussed in some detail 
in the accompanying article by Scott 
Puddy.  

Frost forms when moisture in the air 
freezes on the cold aircraft surface. The 
result is an innocent-looking thin coat of 
frozen moisture. The consequences are 
not innocent, however.

Rime ice looks like a thin line of frosting 
on the wing’s leading edges when it first 
forms. Rime ice is similar to the texture of 
a coarse grade of sandpaper. It is usually 
slow to build. Once the rime accumulation 
is in warmer temperatures, it can melt 
away rapidly. It forms mostly in stratiform 
clouds at temperatures between -10 and 
-20 degrees Centigrade.

Clear ice forms into a clear sheet of tough, 
tenacious ice. Clear ice builds up quickly. 
Once formed it takes a long time to melt 
away. It forms primarily in freezing rain. 
In just a few minutes, the buildup of ice 
can be catastrophic. No light plane’s anti-
icing or de-icing equipment can cope with 
it. Clear ice forms most often in the tops of 
cumulus clouds at temperatures between 
0 and -10 degrees Centigrade.

Mixed ice is a combination of clear and 
rime ice that eats lift voraciously. Mixed ice 
can take on a variety of shapes that destroy 
the airflow over the lifting surfaces and 
create great amounts of drag. It 
creates large cone-shaped ice 
formations on spinners and 
other pointed objects. The wing 
leading edges collect shapes 
that resemble a double horn. 

Special Considerations
Armed with a knowledge of 
the types and rates of icing 
accumulations, you are ready 
to depart.  Well, not just yet.  In 
preflight and in the air, winter requires 
special handling.  Before heading into the 
wild gray yonder, take special precautions 
to ensure a safe flight:

   
• Cold weather requires thinned oil. Be 

sure that the oil in the engine is the 
correct viscosity for the temperatures 
of the season.

• Engine (and sometimes cabin) preheat 
is a good idea, if available, when the 
temperature approaches freezing. 
The POH is the authority for preheat 
advice.

• Check the ice-protection equipment 
as required.  Include a pitot heat check 
during preflight.  De-icer boots should 
be coated with approved anti-icing fluid 
to slow down ice accumulation. 

• Make absolutely certain that the wing 
and tail surfaces are clean of snow, 
ice and frost. 

• Clean off all of the accumulated slush 
from the landing gear.  Check wheel 
wells for ice accumulation. After 
taxiing through wet snow, mud or 
slush, confirm that the wheel wells 
are not packed up. Landing gear 
can freeze in the wells, preventing 
extension. 

• Confirm freedom of movement in 
all directions. Often, water that has 
been used to remove ice on the 
airframe will refreeze, blocking control 
movements.

• Make every effort to keep the aircraft 
as light as possible. Eliminate all 
unnecessary items. The more weight 
carried, the more time you will spend 
in the ice, due to a slower climb 
rate.

• Plan to carry extra fuel. Always 
consider the possibility of a 
performance penalty caused by ice 
accumulation. The power required to 
maintain altitude may be increased 
to a much higher amount than 
normal cruise. You can expect fuel 
consumption to rise.

• Do not taxi through snow banks or 
small snowdrifts along the edge of the 
runway. Solid ice may lurk under the 
snow.  Snow piled up along the edge 

(continued)
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a series of detours to terrain with lower MEAs, 
usually much better weather and less ice. 
You will need to look carefully at your charts 
to determine how terrain affects the flight, 
and if suitable airports are near your route. 
You may have to descend, climb, make a 
180-degree or even land immediately at a 
nearby airport if the ice is serious enough. If 
you fly in congested areas like the northeast, 
consider also the preferred routing of ATC 
and what will happen if all the light planes 
call in asking for diversions.

Ice Accumulation
The faster you detect ice accumulation, 
allowing for early actions to address the 
problem, the less likely the situation will 
deteriorate. 

“Trace icing” occurs when the rate of 
accumulation is slow.  “Trace” is the way 
this encounter should be reported.  Flying 
along even in trace icing for more than an  
hour can be dangerous.

“Light icing” means that occasionally the 
de-icing equipment needs to be used to 
remove the accumulation, or the anti-icing 
systems are needed to prevent buildup.  
You should take immediate action to get 
out of these conditions.  Icing accumulation 
can cause some airframe vibrations 
that are hard to locate. There is usually 
noise that accompanies the vibrations. 
Occasionally an antenna mast will ice up, 
vibrate and snap off the airplane. The trick 
is to drive off panic and take immediate 
action. The old phrase: “aviate, navigate 
and communicate” fits here.

“Moderate” icing is the next stage. This is 
serious. Even short encounters will build 
up large accumulations of structural icing. 
With this type of hazardous icing you need 
to use whatever ice protection equipment 
you have and divert immediately. No ifs.  If 
your airspeed drops 10 knots using your 
normal cruise power setting, it’s a strong 
clue as to how much ice is accumulating 
on your airframe. It’s time to get out.

The worst-on-worst case is “severe” icing. 
The buildup of ice is so fast that even the 
best ice protection equipment can’t reduce 
the accumulation. Options? Climb, divert, 
descend or land. Now.

Types of Icing
Rate of accumulation is not the only 
consideration.  The type of icing also 
affects aircraft performance.  Icing 
accumulations generally collect into four 
main types: frost, rime, clear and mixed.  
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of the taxiways snags wingtips every 
winter.  With their 40 foot wingspan, 
Malibus and Mirages are particularly 
vulnerable to this problem.

Let’s Get Out of Here
Now we are ready to launch.  If you 
have several pilot reports of cloud tops, 
planning to climb through a possible 
layer of icing to on-top is a relatively safe 
way of coping with an icing forecast. If, 
for some reason, your climb is delayed 
by ATC and the ice starts to accumulate, 
advise the controller immediately. You 
need to take immediate action once ice 
plastering begins, even with a fully array 
of de-icing equipment on board. 

Escape should be the first priority when 
encountering icing conditions.  You will 
therefore need to have a good idea of 
what conditions are above and below 
you, including the estimated temperature 
and moisture content. If you can not 
descend or climb, the only remaining 
choice is a 180-degree turn. 

Do not wait until the situation is beyond 
salvaging. Start working with ATC as 
soon as the first ice begins to build on 
the airframe. Be sure that the controller 
understands that you need a priority 
clearance to change altitude or direction 
as soon as possible. You need to get to 
warmer air or a cloud-free altitude.  If you 
wait too long, in some conditions the load 
of ice can be so great that descending 
is the only remaining option.  If a higher 
alt itude is not available, request a 
vector away from traffic so you can 
continue your climb and exit the icing. If 
no cooperation is forthcoming, use your 
emergency authority under FAR 91.3.  Do 
not hesitate to declare an emergency.  

Using the autopilot is not a good idea 
in icing conditions. The autopilot covers 
up the effects of the ice on the control 
system and can result in an unexpected 
violent stall/spin situation.  The Mirage 
also has the potential problem of an ice 
bridge forming on the stabilizer when 
using the autopilot.

Down to Earth
You might be able to climb on top of the 
clouds and cruise to your destination 
ice-free, but you are still not out of the 
woods.  The freezing level may be extend 
down to the surface. Ice can build up 
quickly upon descent.  In fact, most of 
the icing accidents occur when the pilot 
loses control during approach or landing 

phase of flight. Remember that structural 
icing gives the airfoils new and untested 
shapes that don’t always respond to the 
pilot’s actions. Even a thin layer of ice will 
call for a 20 percent increase in speed on 
final. Be cautious in traffic pattern turns. 
The stall potential is high.  Be cautious 
with the use of flaps. Lowering them 
while experiencing moderate to severe 
icing may disrupt the airflow over the 
tail, causing it to stall. Changes in flap or 
power settings should be made in small 
increments and only after the landing 
gear is extended. 

The extra speed will increase stopping 
distance on the runway, too. Adequate 
runway lengths are part of preflight airport 
selection. A 3,000 foot runway might be 
acceptable under VFR conditions, but 
will not work well if the aircraft is carrying 
a load of ice. Increased speed and zero 
flaps will make the landing distance much 
longer than usual. There also could be 
ice and snow on the runway, which will 
certainly increase stopping distance.

The Upside
At many small airports and a few large 
ones, airplane owners have moved their 
airplanes into hangars for the winter. 
Flying for them is done for the year. 
Maybe they will visit at each other’s 
hangars and sit around the heater on 
the worn-out sofas, talking about the 
possibilities for next spring and summer 
flights 

Most GA airplanes are not well-equipped 
for winter flight and pilots have, in many 
cases, let their IFR proficiency slip. The 
daylight hours are shorter, too, and night 
proficiency suffers.  But Malibu/Mirage 
owners have another option.  
Winter can be one of the 
best times of year to 
f ly .  The colder 
ai r  is  usual ly 
crisper, cleaner 
and readi ly 
accepted by 
the engine. 
Power seems 
to gain. The 
visibil i ty is 
u n u s u a l l y 
good. 

Cold weather 
presents definite 
problems, but 
once aware of them, 
planning a safe flight is not 
difficult. Pilots simply need to 

Raymond Leis is a CFII and ATP with 
more than 23,000 hours.

This originally appeared in Aviation 
Safety, and is reprinted here by 
permission. Copyright 2000, Aviation 
Safety. All rights reserved. The article 
appearing here has been edited for 
length and to make the text more 
applicable to MMOPA members.
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be up to the challenge of winter flights. 
This might require a review of basic pilot 
skills, possibly a renewal flight or two for 
some. But that is why most of us came 
to fly in the first place, accepting the 
challenges and still being successful 
and safe pilots. 
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offer little protection. My partner for this cold 
survival exercise was a German pilot, and 
former mountain patrol soldier. He asked me 
if I was ok, and I said yes, except for my cold 
feet. He asked if I had dug a ‘cold hole’? I had 
not, so he dug a deep hole all the way to the 
ground into which I placed my legs below the 
knees. The cold all went down to the 8 inches 
below my legs to the ground, and my feet 
were warm for the night. A cold hole – think 
about it. The Eskimos always sleep on ledges 
or tables in their icehouses. They stay as high 
up in the cave as possible to enjoy warmer 
temperatures. It all makes sense. Surviving 
cold is possible. 

Cold Survival Tips 
Three primary points should be kept in 
mind to survive an unscheduled trip to 
the mountains. The first is the need for 
appropriate survival gear.  We lose over 
60% of our body heat to cold from our 
head and necks. My grandmother would 
always say: “you only need your scarf to be 
warm out there.”  A bag of very lightweight 
articles such as head gear (as ugly as you 
can find at the surplus store), a scarf, jacket, 
gloves, waterproof fire starting materials, and 
something to walk on, will be slightly bulky, 
but very light life saving equipment. We can 
dig into a snow cave, but we may eventually 
have to walk out. One cannot walk through 
six feet of snow easily. A pair of make-shift 

Do not forget to submit photos of your aircraft if 
you want to experience the glory of full exposure 
on the cover of this magazine. 

Editorial Hand Wringing
The primary task of this magazine is to promote 
safety. Secondarily, the goal is to entertain, 
inform, and educate about all issues relating to 
the Malibu, Mirage, JetProp and Meridian. The 
difficulty lies in providing coherent content while 
meeting all of these objectives. If members of 
MMOPA are pleased with the result, I will take 
full credit. If not, I take no responsibility. It is 
someone else’s fault.  Having taken that strong 
moral stand, I need to emphasize that each 
author is responsible for the contents of his or 
her written words. I do not necessarily agree 
with everything printed in the magazine, but my 
proper role is to that ensure diverse views are 
heard, not to censor views with which I personally 
disagree. Aviation is replete with topics having a 
long history of vitriolic debate, like lean-of-peak 
versus rich-of-peak engine operations, the role 
of power and pitch in controlling altitude and 
airspeed, downwind turns, and the relative 
safety of twin- versus single-engine flight.  While 
I have written the final, most authoritative word 
on many of these topics in obscure publications, 

Letter from the Editor  

I encourage dissent as sport.  If this magazine 
contains words, phrases, statements or articles 
that seem to contradict your worldview, please 
write. I believe letters to the editor can be an 
instructive and entertaining means of fostering 
debate among MMOPA members. Let the 
debate begin.

Check It Out
Members have submitted some great articles 
that have not yet been published. Please 
continue to contribute and be patient. To miss 
being in an issue is not to be forgotten. While 
articles written by MMOPA members generally 
have priority over other authors, the need to 
bring thematic coherency to the magazine 
also carries weight. This, combined with 
limited space, means that not everything can 
be published in the issue immediately following 
submission. In this issue the winter theme 
provoked me to publish the icing articles from 
Aviation Safety and Avweb (www.avweb.com) 
in place of otherwise excellent member-
written articles on other topics.  As an aside, 
both Aviation Safety and Avweb are excellent 
sources of information relevant to MMOPA 
members, and I strongly encourage you 
check both of them out.

‘snow shoes’ can be lifesaving. There are 
some truly great lightweight commercial 
snowshoe products available. I used to 
carry snowshoes around as a teenager in 
Minnesota in the winter, along with all the 
above equipment, and a couple hundred 
pounds of sand in my truck.  The need to 
carry a minimal package of survival gear was 
made horribly clear to me when my aunt and 
uncle died in a white out after running out of 
gas in a storm that dumped 7 feet of snow. 

So the first element of survival is to have 
appropriate gear.  The second element, 
just as I learned in Germany, is to always 
remember the insulating properties of snow 
in a snow cave. An Air Force sergeant saved 
the lives of his wife and daughter in northern 
California a few years ago by placing them 
into a snow cave before seeking and 
returning with help. The third element for 
survival in any adverse situation is “the will to 
survive.”  We indoctrinate this into our military 
folks by training and preparation. With a 
little training, forethought, or experience, 
one can aggressively support the will to 
survive. When one is caught unprepared, 
a little more will is required.  Humans have 
survived seemingly insurmountable odds 
with only the will to do so. Perhaps, a few 
of these anecdotal accounts will become 
back up to you if you encounter the need 
to survive cold.

Med + Facts   

(continued)

(continued)
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After getting the survival gear in Bangor, 
we set out for Goose Bay (CYYR), 
Labrador, where we arrived on October 
8. In Goose, we were handled fast and 
efficiently by the Irving Aviation Services 
FBO (check out their blueberry muffins if 
you stop there) and stayed overnight at 
the Aurora hotel (the Labrador Inn is the 
other choice), where we were the only 
guests.  There is certainly no stampede 
of tourists in this place at this time of the 
year.

The following day, October 9, we set 
out for the first leg of the actual ocean 
crossing to Narsarsuaq (BGBW), 676 
nautical miles away on the southwestern 
tip of Greenland. This airport, which is also 
not quite high on the list of most-visited 
tourist destinations, was actually built 
during World War II as a refueling stop and 
staging area for US military aircraft going 
to Europe to fight the war (it was code-
named Bluie West One back then). The 
airport’s single runway is nested almost 

at  the very end of  a 52-mile fjord 
(Skovfjord) and, 
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 by John Mariani

Last October, I had the opportunity to 
fly to Europe in one JetProp and return 
to the US in another. The JetProp going 
over (N595PM) was one of the latest to 
be converted by Rocket Engineering and 
was being flown to its home in France by 
its owner, Mr. Roger Drinkel, and myself. 
The airplane coming back (N46PW) was 
an earlier conversion and was flown by 
me from its home base in Germany back 
to Spokane, Washington, for some factory 
upgrades.

The trip started in Spokane on October 7, 
when Roger and I set out for Bangor, Maine, 
to pick up the survival gear that we needed 
for the ocean crossing (raft, life jackets, 
survival suits and portable ELT, rented from 
Telford Aviation). Roger is originally from the 
UK, but has lived in France for many years, 
and he was amazed by the ease of getting 
GPS direct-to-destination clearances from 
the US ATC system. This is in contrast to the 
common practice in Europe, which normally 
is to fly airways or waypoints assigned by 
ATC, as we were soon 
to find out.
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immediately east of the runway, the 
terrain rises steeply from sea level to 
the nearly 10,000-foot elevation of the 
permanent ice pack. The runway, 7-25, is 
surrounded on the north and south side 
by mountains, while on its east side there 
is a glacier that comes down from the ice 
pack. This makes it, in effect, a one-way 
runway: you land on runway 7 (coming 
from the fjord), which is actually uphill, 
and takeoff downhill from runway 25 
(into the 

fjord). Back in the old days, one way to 
identify the correct fjord was the visual 
landmark of a half-submerged freighter, 
about 20 miles into the fjord. A more 
reliable way is the Simiutaq NDB (SI, 279 
kHz.), which transmits from a small island 
located almost at the mouth of the fjord. 
Roger’s airplane was equipped with a 
Garmin 530 GPS/VHF Nav-Com, whose 
color moving map accurately reflected the 
terrain below and around us.
  
A thorough weather briefing is absolutely 
essential before departing Goose Bay 
for Narsarsuaq, and this should include 
talking on the phone to a live weather 
briefer at the destination. Narsarsuaq 
can often be shrouded in fog, especially 
if the surface wind is from the southwest 
(into the fjord).  The only available 
instrument approach (NDB for runway 
7) is not that great (its MDA is 1800 feet, 
and with good reason, due to the large 
rock outcroppings). Secondly, if the 
airport closes because of weather, your 
alternates are not that many or that close 
(our first alternate was Godthab, BGGH, 
approximately 250 nautical miles away 
over the ice pack), and at that point you 
will have to start digging into your fuel 
reserves, never an appealing prospect in 
this kind of environment. Therefore, it is a 
rather good idea not to leave Goose Bay 
unless you have a very high probability 
(close to a certainty, I would say) of 
finding the runway at Narsarsuaq in VFR 
conditions.

Aside from these considerations, 
Greenland possesses the sort of stark, 
majestic beauty that leaves you absolutely 
in awe.
 
Besides being the largest island on Earth, 
this Danish territory is also one of the least 
populated. Indeed, Greenland is 3.2 times 
the size of Texas, while its population 
(about 60,000, mostly Inuit) is only 0.3% 
of the Texas population. 

The countless fjords and the surrounding 
waters are packed with icebergs (some of 
them large enough to land on), and the 
life expectancy in these waters without 
a survival suit is measured in minutes (a 
bit harsher environment than that shown 

in the movie “Titanic”…). 

Near Narsarsuaq airport 
there are the ruins of 

a Viking settlement that 
was established in the 10th 

century by Leif Eriksson, who, 
as legends tell us, later sailed to the 
shores of North America (the mythical 
“Vinland”), about 500 years before 
Columbus.  Eriksson’s father was the 
famous Erik the Red, who is considered 
the first European to reach Greenland, 
sailing from Iceland, and to establish a 
settlement there.  

Since Erik the Red wanted to attract more 
fellow Vikings to the land he had just 
discovered, he came up with the brilliant 
idea of calling it “Greenland”, to imply a 
fair land with green valleys and forests.

Imagine the surprise of the poor Vikings 
when they first landed in that frozen 
wasteland (“Erik, you bloody no good…”). 
Seriously though, it is mind-boggling to 
think of a group of settlers crossing the 
North Atlantic in open wooden boats to 
come to such an unforgiving place with 
nothing more than primitive hand tools 
and a lot of confidence in their abilities. 
Compared to them, our Pilgrim Fathers 
were living in a relative lap of luxury.

After refueling in Narsarsuaq, we 
continued on to Reykjavik (BIRK), Iceland, 
673 nautical miles away. We landed at 
Reykjavik when it was just getting dark.  
However, the weather was clear (but 
cold) and the visibility was excellent with 
a full moon out. In Reykjavik we stayed 
overnight at the famous Loftleidir Hotel 
right at the airport, only a short walk from 
the airplane and almost an obligatory 
destination for anybody that has crossed 

the North Atlantic in their own aircraft. I 
don’t know how you rate hotels, but any 
place that has as good a food selection 
as the Loftleidir and where you can see 
your own airplane from your room window 
has my vote. The service from the FBO 
in Reykjavik (Flugthjonustan EHF) 
was excellent, with top-notch weather 
reporting facilities.

On October 10, we left Reykjavik for 
Glasgow (EGPF), Scotland, 746 nautical 
miles away. The weather was mostly 
good during cruise at FL270. As usual, 
however,  in this part of Europe, we had 
to go through several thick cloud layers 
during our descent, including some icing, 
which the JetProp handled with ease. After 
shooting the ILS approach for runway 23 
at Glasgow, we landed and refueled. 
Approximately 45 minutes after landing, we 
were underway again for Essen-Mulheim 
(EDLE), Germany, where we arrived just 
as it was getting dark. At Essen we were 
met by Dr. Mike Offermann, co-owner 
(with Mr. Holger Zeller) of JetProp N46PW 
that I was going to fly back to the US. Dr. 
Offermann, who speaks perfect English, is 
the president of MMIG46 (Malibu Mirage 
Interessen Gemeinschaft), which is the 
European Association of Malibu/Mirage 
and JetProp (and probably soon Meridian) 
pilots and owners. Mike invited Roger and 
me to his house for pizzas and real (and 
well deserved after our full day of flying) 
German beer. The following day, October 
11, Roger and I parted company, with him 
flying N595PM to its final home base in 
Orleans-St. Denis (LFOZ), France, and 
me flying N46PW to Italy to meet my 
wife Louisa, who had preceded me there 
with a commercial flight from the US, to 
spend a few days there with our respective 
families.

The fun (and 
challenge) 

s ta r t ed 

on my departure from Essen-Mulheim 
airport. Since Essen is only a VFR airport, 
I had to takeoff from Essen within a very 
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above: N46PW on the ramp at Reykjavik 
(Hallgrim’s Church in background)

right: Kringlan Mall in Reykjavik (no, we can’t 
take that back with us…)

tight slot (assigned departure time plus 
or minus 5 minutes) and, while remaining 
VFR, call nearby Dusseldorf approach 
and copy a lengthy and complex IFR 
clearance to my destination (Alghero, 
LIEA, in the island of Sardinia, Italy, 
approximately 650 NM South, as a US 
crow flies). This little exercise proved to 
me, once more, of the absolute necessity 
of a functioning autopilot when flying solo 
in an IFR environment, especially a busy 
one like the Dusseldorf terminal area. My 
IFR clearance consisted mostly of high-
altitude airways at FL270, since I had to 
cross the Alps on my way south and I had 
to clear some weather (and icing) below 
me. The airplane was equipped with a 
King KLN 90B GPS, which I was using 
as my primary means of navigation, while 
keeping tabs on the direct-to-destination 
distance and bearing on my portable 
backup GPS (my “old reliable” Garmin 
90 with the European database). The real 
odd part, though, was that each different 
ATC controller was assigning me to fly 
direct to waypoints that:
 
a. resembled nothing that was in my 
original IFR clearance, and

b. put me on a course that was 30 to 40 
degrees off the one required for my final 

destination. 

These deviations, coupled with a rather 
strong headwind (my ground speed at 
one point dropped to approximately 160 
kts.) made the possibility of a refueling 
stop in France more and more real, unless 
I was given a more direct route to Alghero. 
After pestering every controller (German, 
Swiss, French, and Italian) on my route 
with requests for a direct-to-destination 

clearance, I was finally allowed to do 
that. I could just picture them: “Why does 
this crazy American keep asking to go 
direct…? Why can’t he just go where we 
tell him?”.
 
Believe me, the average American pilot 
does not realize how good and simple 
his life is in the good old USA until you 
start flying in a place like Europe, where 
everything is at least twice as hard, and 
several times more expensive.
  
One particular funny moment was when I 
heard one of the controllers assign another 
pilot an altimeter setting in hectopascals. 
In a cold sweat, I started digging into my 
college physics for the conversion factor, 
when I remembered that hectopascals 
are equivalent to millibars (i.e. 1013 
hectopascals is 1013 millibars or 29.92 
in.-Hg). Just one of the many litt le 
challenges of flying in Europe, although I 
am sure any European controller would be 
more than willing to make the conversion 
to inches of mercury for you (“Another 
darn American that does not know what 
an hectopascal is…”). 

Conversely, if you like to have a little fun, 
you could ask the controller to give you the 
altimeter setting in kilonewtons (not the fig 
kind) per square meter (it is the same as 
kilopascals, i.e. millibars divided by 10) 
and make him sweat.

After shooting the ILS approach for 
runway 21 at Alghero in and out of IFR 
conditions, I finally landed there early 
evening of October 11.

The few days that 
followed were 

a b s o l u t e l y 
wonderful, 
and allowed 
Louisa and 
me to spend 

some time 
together with 

our own families, 
in addition to having 

more than a few great meals 
of real Italian food (no Pizza Huts or Olive 
Garden restaurants here…). We revisited 
some special places like the little sixth-
century church by the sea where we were 
married.

During our stay, my wife’s uncle, who 
incidentally is also the priest who married 
us, took me for a visit to a 12th century 
monastery nested up in the mountains 

in the center of Sardinia. The place was  
remote and devoid of all signs of modern 
civil ization. Since the Romanesque 
buildings had been perfectly maintained 
in the original condition, it was not hard at 
all to imagine myself transported back to a 
much simpler time several centuries ago. 
I could almost expect to see, inside the 
beautifully-kept church or strolling on the 
grounds, a princess or a knight in armor 
from long ago. 

Our few days in Sardinia passed all too 
quickly, though, and soon Louisa and I, on 
October 18, left Alghero in N46PW for the 
start of our return trip to the US.

The first leg was to Genova (LIMJ), on 
the Italian Riviera, where we had to stop 
at the Italian Piper dealer (Compagnia 
Generale Aeronautica, CGA) to recharge 
the nitrogen accumulator of the hydraulic 
pump and to service the de-ice valve.

As soon as we stopped on the ramp at 
Genova, the maintenance folks of CGA 
had already surrounded the airplane and 
immediately went to work on it. They were 
absolutely amazing: even in the US I have 
not seen such incredible service. A special 
thanks goes to Mr. Fabrizio Brigazzi and 
Mr. Alberto Bolla, who actually performed 
the work on the airplane, and of course to 
CGA’s President, Mr. Fioravante Sbragi, 
who took the time to give us a ride to our 
hotel in Nervi, a little town just outside of 
Genova, since it had gotten late and we 
had decided to remain overnight. On the 
subject, the hotel where we stayed, the 
Astor, near the shore, was great and it 
had a terrific restaurant. 

Without the expert help of all the good 
people at CGA, what could have turned 
into a long delay for the continuation 
of our trip actually turned out to be a  
pleasant experience. If you are flying a 
Malibu or Mirage in Europe, and you have 
something that needs to be fixed, stop by 
CGA and Fioravante, Fabrizio and Alberto 
will be ready to help you out and get you 
back on your way. You can tell them that 
Giovanni that teaches in Malibus out of 
Vero Beach sent you.

After paying the usual airport taxes 
and fees (I’ll bet you never heard of a 
“marshalling fee”), we were cleared for 
departure by the Italian State Police at 
Genova airport. No real problem here, 
but they checked my US passport quite 
thoroughly, no doubt due to the fact that 
I look suspiciously Italian, speak fluent 
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above: N46PW back in Spokane

right: West Coast of Sardinia

Italian, and I was flying a US-registered 
airplane.
 
We left LIMJ on the early afternoon of 
October 19 outbound for Birmingham 
(EGBB), UK, where we landed early 
evening. 

In Birmingham, we had another extremely 
pleasant experience with the local FBO 
(Execair), and in particular with Mr. John 
Plant, one of their operations officers. On 
our arrival, since it was, as the British 
would say, “bloody freezing cold”, Louisa 
and I were graciously offered a cup of hot 
tea, which arrived promptly on a tray with 
real china and cookies. 

How very British, and how civilized!

The following day we were picked up 
promptly at our hotel by Mr. Ralph 
Hitchcock, another operations officer for 
Execair, and, upon our arrival at the FBO, 
we found our bill neatly itemized and the 
weather folder for our next destination 
(Stornoway, Scotland) ready for my 
review. My only regret was not being 
able to spend more time in Birmingham. 
This is, after all, William Shakespeare 
land (Stratford-upon-Avon is only about 
20 miles away) and the countryside is 
quite attractive.
 
Stornoway airport (EGPO), our next stop, 
is right next to the water on Lewis Island, 
which is one of the Hebrides off the 
north-western coast of Scotland. Since 
the airport has little natural protection, it 
is affected by strong winds and has the 
reputation of being one of the “windiest” 
airports in the UK. True to form, we 
had to deal with a strong crosswind on 
runway 18, which N46PW handled with 
no problem.

After refueling at Stornoway and paying 
the customary taxes and fees, we took 
off for Reykjavik, 587 nautical miles away, 
where we arrived in remarkably short 
time, with the help of 60-knots tailwinds 
at FL260. After staying at the Loftleidir 
hotel again, we departed Iceland on the 
morning of October 22 and, after another 
fuel stop in Narsarsuaq, Greenland, we 
landed at Goose Bay, Labrador. 

Between Reykjavik and Narsarsuaq, 
we had an almost direct crosswind 
of 30 knots at our cruising altitude of 
FL260, which turned into an almost 
direct headwind of 40 knots between 
Narsarsuaq and Goose Bay. Going to 

a lower altitude, however, was not really 
an option since there was weather below 
us, the winds there were not that much 
better, and we likely would have had 
problems, below FL250, transmitting our 
mandatory position reports over the ocean 
with our VHF radios (the airplane was not 
equipped with HF radio).

Incidentally, the cost of Jet-A at 
Narsarsuaq was a reasonable $ 1.80/
gallon. However, since it was Sunday, 
we had to pay a 

whopping $200 for the airport “opening 
fee” (and no, the fee cannot be shared 
if several airplanes are using the airport 
on Sunday). This fee is in addition to the 
regular “handling” fee ($60), takeoff and 
landing fee ($4), “refueling” fee ($19), 
and “administration” fee ($11). This is, 
in my view, the Danish Government’s 
way of telling us that pilots that cross the 
Atlantic in private aircraft have way too 
much money and should be milked freely, 
especially on Sundays.

After clearing Canadian Customs at 
Goose Bay, re-fueling and filing an IFR 
Flight Plan (with “Advise US Customs” 
in the “Remarks” section), we departed 
Goose for Bangor, Maine, where we 
arrived on the early evening of October 22. 
In Bangor we were met by a courteous and 
efficient US Customs officer, who cleared 
us in less than 30 minutes. Finally back 
in US soil, Louisa and I treated ourselves 
to a well-deserved Maine lobster dinner, 
after a whole day of flying.

The following day, October 23, we finally 
returned to Florida and, a few days later, 
I flew N46PW back to Rocket Engineering 
in Spokane for its upgrades.

I have to give special recognition and 

credit to the good people of Rocket 
Engineering, and to Darwin Conrad in 
particular, for the great engine installation 
that graced both of these airplanes. The 
engines in both N595PM and N46PW ran 
flawlessly during the entire round-trip, and 
it was certainly a great comfort to know 
that we had an engine as reliable as the 
PT-6 over all that cold, deep water.

These airplanes, thanks to their well-
engineered engine installation, have 
demonstrated to possess the right 
balance of great cruise performance, good 
useful load and range, good economy of 

operation, 
and 

fantastic climb performance, all coupled 
to the inherent smoothness and reliability 
of the PT-6 powerplant. I would not hesitate 
to fly a JetProp anywhere in the world.

Unquestionably, the round-trip to Europe 
in these two JetProps was a lot of fun 
and, at times, challenging. The trip is 
well within the capabilities of the PA 
46, however  this  should not be taken 
lightly or attempted without the proper 
preparation, equipment, and skills to 
match. 

One thing is certain:  on this kind of 
voyage you will find actual weather in 
many variations, and you have to be ready 
to deal with it and to make the appropriate 
judgement calls.

If you are contemplating of taking your 
PA 46 across the “pond” and back, there 
are a few additional bits of advice that 
I can give you (in no particular order of 
importance):

Money.   Count on spending lots of it. 
Cost of living is quite high in many parts 
of Europe (Iceland is expensive, but well 
worth the visit). Fortunately, though, the 
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Right: Approaching 
Birmingham, UK

Below: On short final for 
Runway 18 at Stornoway, 
Scotland

US dollar goes quite far right now. My 
American Express card was accepted just 
about everywhere, including Greenland.

Language. English, thank Goodness, 
is the universal language for pilots, and 
is understood and spoken (with varying 
degrees of skill) by many European 

“ground-dwellers” as well. If you know 
some words of the local language, do 
not hesitate to use them. The locals will  
appreciate your efforts, and will usually 
go out of their way to help you (while 
trying hard not to laugh at your accent). 
In general, remember that, just because 
things are not like we are used in the US, 
it does not make them inherently wrong 
(well, maybe with the exception of GPS 
direct-to-destination clearances…). 

Flight plans. Become familiar with the 
ICAO “long form”, because that is what 
you will need to use as soon as you leave 
the US. If you have flown to Canada, you 
probably have already seen and used 
this. For JetProp and Meridian drivers, 
the correct designation in the 4 spaces 
of Box 9 for the aircraft type is “P46T”. 
If you forget the “T” (for turbine), you 
might be mistaken for a piston-engined 
PA 46 and your request to cruise above 
FL250 might be denied. Also remember 
that, if you plan to cruise above FL245 
in Europe, you will need a Com radio 
capable of 8.33 kHz channel spacing 
(add “Y” to the equipment code of Box 
10 of the ICAO Flight Plan). This has been 
a requirement in Europe since October 
1999, and it might be coming here too, as 
our com frequencies become more and 
more congested. The Garmin 430 and 
530-series are already set up to accept the 
8.33 kHz channel spacing (to change to 
this setting, go to the 4th page of the AUX 

cabin altitude on your PA 46 will be 
on the high side (8000-10,000 feet). 
You should have, within easy reach, a 
gaseous oxygen system that can be used 
on demand, and especially after dark to 
maintain your night vision. Also, in case of 
a loss of cabin pressure, such a system 
will allow you to remain for a while at the 
higher altitude to avoid weather, take 
advantage of winds, and maintain your 
VHF radio reception. Since the cabin 
temperature will drop to a level well below 
freezing after a loss of pressurization at 
high altitude, you should dress up for 
such a contingency. The JetProp is of 
course equipped with an oxygen bottle, 
while the average piston-engined PA 46 
has only the one-shot chemical oxygen 
generators, good for approximately 15 
minutes of oxygen each.

Last, but not least, if you have never 
flown your airplane outside of the US 
and want to cross the Atlantic, take with 
you somebody that has already done so. 
You will have much greater peace of mind 
and you will be able to turn this into a great 
learning experience. And don’t forget all  
the good stories that you will have to tell 
your grandchildren.    
 
As for Louisa, she absolutely loved it (she 
defined Greenland as “awesome” and 
“incredible”) and she put me on notice 
that, when the next opportunity comes 
up to fly another airplane to Europe 
(or anywhere else), she will be packed 
before me. 

John Mariani
John Mariani, an Engineering Specialist at 
Northrop Grumman, has been associated 
with Piper Aircraft Corporation for nearly 
15 years (1976-1991) as an engineer 
(on the original PA 46 design team since 
project inception in 1979 to FAA type 
certification in 1983), 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 7000 
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

group, select “COM Configuration”, then 
select “8.33 kHz” and press the “ENT” 
key). Since all IFR flight plans have to go 
through and be approved by EuroControl 
Central Flow Management Unit (CFMU) 
in Brussels, Belgium, you should allow 
plenty of time between filing and “being 
in the system” (it could take longer than 

one hour in busy areas at peak 
times). Also remember that 

in the busier terminal 
areas, you might 
be assigned 

a departure 
“slot”. If so, 
do not miss 
it.

C u s t o m s . 
C u s t o m s 

and entry 
requirements for all 

the countries that we visited 
were nothing more than a simple formality. 
When traveling between countries of the 
European Community, there are actually 
no Customs requirements or inspections 
(I would never have believed it possible 
in my lifetime…). All the Customs officers 
that we came into contact with were 
extremely courteous and efficient.

Emergency gear. Do not skimp on the 
emergency gear. You will be flying over 
some hostile environments, and the 
appropriate emergency gear will make 
a big difference if things do not go as 
planned. FAA Publication ATO-150 
(North Atlantic International General 
Aviation Operations Manual) and 
Transport Canada Air Regulation 540 
will give a good idea of the polar and 
sea survival equipment that you should 
take along, besides providing lots of 
other invaluable information for flying the 
North Atlantic. Do not forget to include 
a fully charged portable VHF com radio 
and a portable GPS with extra batteries 
(you should have these already for your 
regular IFR flying). Store your emergency 
radios in a truly waterproof container and 
pack all your emergency gear in a single 
waterproof bag, then place this bag and 
your raft within easy reach (ours were on 
the left center seat, secured with the seat 
belt) when exiting the airplane following 
a ditching. And please, forget the nose 
baggage compartment for storing your 
emergency gear when you fly over 
water.
 
Oxygen system. You will be spending 
many hours at high altitude and, even 
though the aircraft is pressurized, the 
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It’s that time of year 
again. Time to shift your 

operational concerns 
from thunderstorms to 
icing. But where does 
airframe icing come 
from? How does it 

form? Where? How 
can I recognize 
the danger of 

icing during my 
flight planning 
and what do I 

do about it?

By R. Scott Puddy

airframe is above freezing (such as on 
the surface of a windshield anti-icing 
panel) ice will not form.

You will pick up ice anywhere liquid 
moisture impacts any part of the airframe 
that is below freezing. The temperature of 
the airframe is a function of the ambient 
air temperature and the warming that 
results from the friction of the air passing 
over the surface. The techies would point 
out that the air molecules immediately 
adjacent to the airframe are not moving 
at all and that the friction actually occurs 
within the boundary air layer — but that 
is a distinction without a difference. The 
friction within the boundary air layer 
heats the air that heats the airplane skin 
and elevates the surface temperature 
to some extent. Just how much the 
temperature is elevated depends on the 
speed of the airframe in general as well 
as the speed of airflow across the skin 
at specific locations (and, one for the 
techies, the thickness of the boundary 
air layer).

The faster the airplane, the higher the 
skin temperature. The Concorde boasts 
a skin temperature of between 91-127 
degrees Centigrade (196-261 degrees 
Fahrenheit) in a Mach 2 cruise at altitudes 
where the ambient air temperature is well 
below freezing. No need for anti-ice on 
the Concorde, at least in cruise. Similarly, 
transport-category aircraft climbing out 
at over 200 knots could encounter no 
ice in conditions that would load up a 
GA aircraft climbing out at under 100 
knots.

At subfreezing temperatures water vapor 
sublimates to ice crystals, so where is 
all this liquid moisture coming from? If 

The FAA’s Airport and Aircraft 
Safety Research and Development 
Division, Aircraft Safety Research and 
Development Branch, issued a fact 
sheet on September 6, 2000, which 
begins:  “Aircraft icing continues to be 
one of the major safety threats to aircraft 
operations during hazardous weather 
conditions and can result in catastrophic 
accidents unless adequate precautions 
are taken.”  Safe winter flying demands 
that we take seriously this warning.

Icing — What Is It?
Icing occurs when liquid moisture 
comes into contact with an object that 
is at or below freezing temperature. 
The temperature of the liquid moisture 
doesn’t matter. Step outside on any bitter 
cold winter morning. Using your moist, 
above-freezing tongue, lick the below-
freezing, metal street post. That’s icing. 
(Don’t try this alone or you could be 
“stuck” outside for awhile.)

You can not make it through an 
article about icing conditions 

without reading about 
“supercooled” water droplets 
and how they are the cause 
of aircraft icing. Although 
they are not in fact the 
cause, supercooled water 
droplets do play a major 
role. As discussed below, 
if not for supercooled water 

droplets you usually would 
not encounter liquid moisture at 

altitudes where the outer skin of 
your airplane is at a below-freezing 

temperature. Liquid moisture is one 
of the prerequisites for icing. However, 
icing occurs because of the temperature 
of the airframe. If the temperature of the 

Photographs courtesy of: 
Jeb Burnside
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airmass expands and cools. When 
the air cools, its capacity to hold 
water vapor decreases, the airmass 
becomes supersaturated, and the vapor 
condenses on condensation nuclei (or 
existing cloud droplets) and forms cloud 
droplets. Not to be confused with rain 
drops, “cloud droplets” are tiny, ranging 
range in size from a few micrometers 
to a few tens of micrometers. A single 
raindrop (one millimeter in radius) would 
consist of approximately 1 million cloud 
droplets with a 10-micrometer radius. A 
typical cloud contains 100 to 1,000 cloud 
droplets per cubic centimeter.

Step Three: Coalescence
In warm (liquid) clouds, drops of water 
form from water droplets through 
the process of coalescence. Water 
droplets of different sizes travel at 
different speeds and hence tend to run 
into one another. If the collision is strong 
enough to overcome the surface tension 
of the droplets, the two droplets combine 
(coalesce) as one. After as many as a 
million such unions, the drop of water 
eventually becomes too heavy for the 
cloud to support and it falls from the 
cloud as rain or drizzle. The size of the 
drop depends on the type and strength of 
the cloud. There is not a lot of circulation 
in a stratus cloud and the coalescence 
process proceeds slowly. Stratus 
clouds also lack the vertical circulation 
necessary to support larger drops 
of water and tend to produce drizzle 
(drops 0.50 millimeters in diameter 
or smaller). In convective clouds, 
in contrast, the complex circulation 
patterns afford ample opportunity for 
collisions and coalescence and the 
vertical circulation supports much 
larger drops (up to more than 6 
millimeters in diameter).

Step Four: Supercooling
(Option 1: Supercooled 
Water Droplets)
At right is the wing of a 
NASA Twin Otter after 
landing. This looks to 
be clear icing or perhaps 
mixed. Notice the runback 
well past the leading edge 
and on the underside of 
the wing. 
   
Minute supercooled water 
droplets could exist at below-
melting temperatures if a stratus 
cloud is lifted to cooler, higher 
altitudes. We all know from common 
experience that smaller bodies of water 
freeze more quickly. A large lake may 

remain unfrozen throughout the coldest 
of winters. A smaller lake may freeze 
over after a few weeks of subfreezing 
weather. The mud puddle next to your 
driveway will freeze in a couple hours. 
Absent antifreeze, the spray from your 
automobile windshield washer will freeze 
in the time it takes the wiper blades to 
complete a cycle. Anything as small as 
1/1,000,000th the size of a rain drop 
must therefore freeze instantly if the 
temperature dips to 31 degrees.

Wrong. That’s why scientists have to go 
to graduate school. The temperature we 
commonly refer to as “the freezing point” 
should actually be called “the melting 
point.” Frozen water always melts at 
temperatures above 32 degrees, but the 
freezing process is much more complex. 
Freezing requires the formation of ice 
crystals which in turn requires the 
presence of “freezing nuclei” or “ice 
nuclei.” In contrast to the mud puddle 
in your front yard, the immaculate little 
water droplets were formed through 
sort of a scientific Virgin-birth process 
and consist of water of a purity that 
the Culligan Man could only pray 
for. No freezing nuclei here. Hence, 
no crystallization and no immediate 
freezing when the temperature drops 
below “melting.” For the pure water that 
exists in the atmosphere, there is no set 
“freezing point.”

you have watched videos of airplanes 
being certified for flight in known icing 
conditions, you know that one possible 
source is a large tanker aircraft flying 
directly in front of you trailing a water 
nozzle. If you ever find yourself in that 
position, radio the pilot ahead and tell 
him you will catch up on your child 
support as soon as you get paid for 
completing this delivery of checks for 
the Federal Reserve. 

Where Is It Coming From?
In all other cases, the two possible 
sources of liquid moisture are the 
above-freezing air below you and the 
above-freezing air above you. Most 
discussions of aircraft icing classify ice 
as either “clear,” “rime,” or “mixed.” If the 
source of liquid moisture is the air below, 
rime ice will form. If it is liquid moisture 
falling as rain from above, clear ice will 
form. If it is attacking you from both 
direction (such as in a cumulus cloud) 

the icing will be mixed. “Rime” 
is shorthand for “bad”; 

“clear” is shorthand 
for “really bad.”

In order to be 
able to predict 
how “bad” 
the icing you 

may encounter 
might be, you 

need have a detailed 
understanding of the 

phenomena that cause liquid moisture 
to be present at temperatures below 
freezing in order to answer the real 
issues, which are: “How much moisture 
is there?” and “How much of it is likely 
still to be in liquid form?” In order to be 
able to predict the answers to those 
questions, you need to understand the 
basic steps of the icing cycle.

Step One: Evaporation
All moisture in the atmosphere comes 
from evaporation, the process through 
which water changes from a liquid to a 
vapor (a gas). Oceans (e.g., the Pacific 
Ocean and the Atlantic Ocean) and other 
large bodies of water (e.g., the Gulf of 
Mexico and the Great Lakes) are the 
most prominent sources of the water 
vapor that starts the icing process.

Step Two: Condensation
Air has a limited capacity to hold water 
vapor and that capacity diminishes as 
the temperature drops. The most usual 
cause of condensation is a lifting of 
the airmass. As the ambient pressure 
decreases at higher altitudes, the 
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Sponsored by those who would like to 
harvest rice in the desert, Ph.D. types have 
performed countless scientific studies 
relating to the spontaneous freezing point 
of water droplets of various sizes and the 
most efficient means of causing those 
water droplets to coalesce or crystallize 
and fall to Mother Earth as measurable 
rainfall. The “spontaneous” freezing 
temperature for undisturbed water droplets 
has been observed to be as low as -40 
degrees Fahrenheit. Supercooled water 
droplets are liquid but unstable. If they 
encounter “freezing nuclei,” “ice nuclei,” 
or “your airplane,” they will immediately 
freeze.

Considering that the average cloud has 
up to 1,000 unstable droplets in each of 
its cubic centimeters, you might imagine 
that there is some variation between 
them. Although they all come into life in 
a virginal state, some droplets bite of the 
forbidden fruit and freeze. Once some of 
the droplets have frozen, they constitute 
the nuclei that will cause other droplets to 
freeze. Given enough time and enough 
cold, the supercooled water droplets will 
depart their unstable liquid state and reach 
their stable frozen state.

(Option 2: Supercooled Drops of Water)
This is a close-up of a test wing section. 

A 16-inch 
portion 

of a 

wing 
b e i n g 

tested is lifted through 
a port in the Twin Otter’s fuselage and 
exposed to supercooled liquid water then 
pulled back inside and photographed. 

Studies suggest that the much larger drops 
of water are not as resistant to freezing as 
the minute water droplets. Drops of water 
nevertheless can exist in liquid form at 
below melting temperatures, usually in 
convective clouds. The strong updrafts in 
convective clouds lift liquid drops of water 

from the warmer temperatures at lower 
altitudes to the below-melting temperatures 
above. Until the drops of water have an 
opportunity to freeze, they remain in liquid 
form. Strong thunderstorms can produce 
liquid moisture well into the flight levels in 
this manner.

(Option 3: Supercooled Raindrops)
Liquid raindrops, supercooled or not, can 
exist where rain falls from above-melting 
air into cooler below-melting air. If you’ve 
ever run out of ice at a party and refilled the 
ice cube trays in a futile effort to replenish 
supplies before your guests request a 
second round, you know that there is 
a time element to the freezing process. 
Where there is rainfall aloft and ice 
pellets below, there will be a layer 
of supercooled water (freezing rain) 
in between.

Hence there are at least three 
ways that liquid water could find 
its way to your below-melting flight 
altitude. The next question is, “Do 
you care how it got there?” Absolutely, 
positively, yes, you do.

Icing From Above
Icing from above (freezing rain) is a 
component of the natural selection process. 
Out west, those conditions occur perhaps a 
couple times a year. The pilots who fly in those 
conditions are eliminated from the aviator 
gene pool and you no longer have to avoid 
them while they are taking off from taxiways 
at uncontrolled airports.

Freezing rain requires a strong temperature 
inversion. It is usually associated with an 
advancing warm front but can also occur in 
conjunction with a cold front or an occluded 
front. In an advancing warm front, the warm air 
is elevated as it advances over the underlying 
cooler air and it expands and cools. Water 
vapor condenses into rain in the higher 
above-melting air, falls into the lower, below-
melting air, locates your airplane and turns it 
into a flying popsicle. Supercooled raindrops 
are huge in comparison to the supercooled 
water droplets that you might encounter 
flying through a cloud and they generate a 
correspondingly greater volume of ice when 
your plane runs into them. Furthermore, the 
larger drops of liquid readily spread before 
they freeze (that is why the ice is “clear.”) That 
can create problems even for airplanes with 
deicing equipment if the clear ice spreads 
back on the airfoil to beyond the deice-
protected regions. For most GA pilots, the 
appropriate precaution for freezing rain is to 
avoid it at all costs.
 

Icing From Below
Another close-up of the test wing section.
   
During the wet months, the Pacific Coast 
is a veritable ice-making machine and the 
conditions will require you to draw upon 
your knowledge of icing and to exercise 
your judgment as PIC (assuming you do 
not intend to mothball your plane until 
spring training). In the case of icing from 

above, the “Go/No-Go” decision could be 
made using a breathalyzer. In contrast, 
when conditions would support icing from 
below there usually is no forecast, pilot 
report, regulation, or other tool that will 
make the “Go/No-Go” decision for you. 
It all comes down to your exercise of 
judgment based on your knowledge of the 
prevailing conditions, your understanding 
of the causes of icing, your personal level 
of risk aversion, and your willingness and 
capability to tackle a tough flight on any 
given day.

The Pacific Ocean supplies ample water 
vapor to the air masses passing over it. 
When an airmass hits the Pacific Coast, 
the coastal mountain range provides 
a topographical mechanism that lifts 
the airmass to cooler altitudes aloft 
and promotes condensation and water 
droplet formation. If the airmass is 
unstable, the initial topographical lifting 
will trigger convective activity which will 
provide yet another lifting mechanism. A 
little more than a hundred miles inland, 
the airmass will encounter the inland 
mountain range which provides still 
another lifting mechanism. If the airmass 
is a front, the front itself will provide a lifting 
mechanism.
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Dealing With It
The first step to tackling a flight in 
winter conditions anywhere that icing 
is commonly a problem is to check to 
see what the forecasters think might be 
in store. The forecasts and AIRMETs for 
icing conditions may or may not be any 
more accurate than they used to be, but 
they are much easier to interpret now that 
the NOAA has made graphs available. 
Check out the following sites for graphic 
representation of the areas covered by all 
AIRMETs and SIGMETs:

http://www.awc-kc.noaa.gov/awc/awc-
airmets.html

http://adds.awc-kc.noaa.gov/projects/
adds/icing/index.html

Don’t worry if you lose the URLs. They are 
available in AVweb’s weather section. As 
long as you’re online, check out the rest 
of the weather as well at :

http://www.awc-kc.noaa.gov/awc/
aviation_weather_center.html

Out west there usually is a forecast 
or an AIRMET for occasional light to 
moderate rime and mixed icing in clouds 
and precipitation, and it usually covers 
an area of thousands of square miles. 
Whether used in a forecast or an AIRMET, 
“occasional” is defined to mean a greater 
than 50% chance of occurrence during 
less than half of the forecast period. A 
forecast of “occasional” icing is therefore 
a prediction both that icing will probably 
exist and that icing will probably not 
exist at any given time and place in 
the coverage area. You are expected 
to understand that icing is frequently a 
localized and transitory phenomenon. A 
forecast of icing in an area consisting of 
thousands of square miles is not intended 
to suggest that icing is likely to exist 
throughout that area at any given time. 
Rather, it is a “heads up” that you could 
encounter icing. A PIREP is likewise just 
another clue. It tells you where icing was 
encountered a little while ago.

Armed with the knowledge that there 
is a risk of icing, your next step is to 
determine the probable location and 
severity of the condition along your route 
of flight. The essential element to icing is 
that your airframe be at a below freezing 
temperature. The winds aloft forecast will 
give you the freezing levels, which you can 
compare to the MEAs along your route.

You will want to determine the active lifting 

mechanism(s) because the more lifting, the 
bigger the drops, the more severe the icing. 
As discussed above, lifting results from 
terrain, frontal activity and/or convective 
activity. The lifting effects are additive 
so the biggest supercooled water drops 
will occur at the highest altitudes inland 
from where the airmass is unstable and 
a front is crossing the coastal mountains. 
The surface analysis and prog charts 
will show you the current and forecast 
frontal locations. The synopsis in the Area 
Forecast will alert you to convective activity. 
Laying your VFR sectional chart alongside 
your IFR low-altitude chart will assist you 
in identifying areas where your planned 
route crosses areas where 
rising terrain will provide 
topographical lifting. If the 
synopsis would support 
developing of icing 
on shore (over the 
coastal mountains) 
and your route of 
flight is offshore, you 
might determine that 
icing is probable not 
along your route.

The final necessary component 
for icing is visible moisture. Check out 
the satellite photos on line. At times, 
although icing is forecast over a broad 
area, only a small portion of the area is 
actually covered by clouds. On a recent 
flight up to Seattle, icing was in the 
forecast because of predicted cumulous 
development. Sure enough, upon my 
arrival there were numerous towering 
cumulus clouds upwards of 10,000 feet 
tall. There were PIREPs of icing from 
several inbound pilots. At the same time, 
the basic conditions were VFR. As the 
controller asked me, “Why don’t they just 
fly around those things?”

Once you have determined the specific 
areas where you might likely encounter 
icing conditions, you need to assess your 
available escape routes from those areas. 
If there is an easy escape, you can be more 
aggressive on your go/no-go decision 
making. If there is no easy escape ... 
well ... surviving nine flights out of ten just 
doesn’t cut it.

Once you’re en route, keep an eye out for 
the first indication of ice. Movement of air 
across the skin surface heats the skin and 
tends to sweep the liquid moisture away 
before it contacts the aircraft skin. The first 
indications of icing will therefore occur in 
areas of dead air, facing the airplane’s 
flight path, such as at the base of the 

glare screen, the area around the OAT 
probe and the leading edge of the wing. In 
those locations, the airflow is not across the 
skin surface because of obstructions to the 
airflow (such as around the OAT probe), 
because the air cannot flow smoothly along 
the surface (such as at the intersection of 
the cowling and the glare screen), or 
because the surface is perpendicular 
to the airflow (such as at the stagnation 
point along the wing’s leading edge). 
That keeps the skin surface relatively cool 
at those locations and prevents the airflow 
from sweeping the liquid moisture out of 
harm’s way. If you see it coming, get out 
of Dodge.

Based on all of the above, 
despite forecasts for icing, 

AIRMETs for icing, and 
PIREPs of icing, you might 
determine that icing 
presents a manageable 
risk for your flight and 
that it is appropriate to 
proceed. You have taken 

and can take “adequate 
precautions” to complete 

the flight safely, but is it legal? 
Keep a watch at AVweb — we’ll 

discuss that issue in a couple weeks.

- R. Scott Puddy is a 1,700-hour ATP, 
CFI, CFI-I, MEI who teaches out of 
the Buchanan Field Airport (CCR) 
in  Concord, Calif. Scott flies a V35 
Bonanza and practices law in San 
Francisco.

This originally appeared in AVweb, 
the Internet’s aviation magazine and 
news service at http://www.avweb.com   
and is reprinted here by permission. 
Copyright 2000, The AVweb Group. All 
rights reserved.
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by Russ Caauwe

I hope everyone is doing a good job of keeping 
us informed of any changes to  addresses, 
email or phone numbers.  Just remember, at 
present, I have no way of knowing if you have 
made changes to this information on the web 
site.  So, if you do update your information 
there, please let me know so I can make the 
changes here.  The new Membership Directory 
should be out by the time you read this.  The 
information reflects what we had in our files 
as of late November.  Let us know if yours is 
not correct so we can update it for the next 
issue.

When paying your dues, it is helpful to include 
your name or invoice number.  Many times I 
receive company checks, which forces me to 
play detective to try to figure out whose dues 
are being paid.

Make plans now to attend the 2001 convention 
in Ashville, NC at the Grove Park Inn.  The dates 
are Wednesday, October 3rd through Saturday, 
October 6th.

Angel Iscovich
N92819
Santa Barbara, CA
Angel is a Private pilot with an instrument rating. He 
has over 1000 hours.

Thomas Craig
N4165A
Naples, FL
Thomas is a General Contractor.  He has a Mirage 
and has over 1100 hours. He holds SEL and 
Instrument ratings.

James Cherry
N4170K
Heber Springs, AR 
James has over 7400 hours with an ATP, MEL/SEL 
Instrument, and Commercial Helicopter Instrument 
ratings. He is a retired US Army Officer.

Henry Wilson Jr.
N82LL
Ethel, LA
Henry is President of SSI in Ethel Louisiana. He holds 
a Private license and has 150 hours.

Jon Anderson
Clovis, CA
Jon is an Engine Analyst with Trend Group.  
Welcome to MMOPA Jon !

Jonathan Neeley
N40HP
San Diego, CA
Jonathan has a Mirage and has a total time of 800 
hours with a Private license and Multi and Instrument 
ratings.

Todd Hoffman
N747TH
Telluride, CO
Todd has over 1600 hours and holds SEL, and 
Instrument ratings.

John Ader
N632MA
Kankakee, IL
John owns a Home Appliance & Heating company.  
He holds a Private license with over 2040 hours.  He 
also has Multi and Instrument ratings.

Thomas Bennington
N779MA
Lexington, KY
Thomas has Malibu and has over 250 hours total 
with a Private License and an Instrument rating.  His 
company is Duncan Machinery Movers, Inc.

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
Convention Coordinator
tel: (843) 785-9358 
fax: (843) 785-7567
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Jeff Lessing
N26030
Carefree, AZ
Jeff is an Airline Captain/Check Airman.  He holds 
an ATP with ratings in CE500, HS125, B727, B737, 
B757, and B767. He has over 15,000 hours.

Phillip Stiver
N622MD
Evansvukke, IN
Dr. Stiver is an Orthopedic Surgeon.  He holds and 
instrument rating and has over 1750 hours. He 
owns a Mirage.

Eduardo Kovacs
Valparaiso, Chile
Eduardo is our first member from Chile.  He is a GM 
Dealer/Owner and is looking to move up to a Malibu. 
He currently owns a 1980 PA34 200T.  

David Stamm
N93RJ
Granite Bay, CA
David holds Instrument and Multi ratings.  He has 
over 2500 hours.

Steven Siepser
N3683X
Paoli, PA
Steven is a Surgeon and owns Siepser Laser 
Eye Care.  He has a JetProp and has over 2300 
hours.

Derek N Breed
N338DB
Jersey, Channel, UK
Derek is a Joint charman, Investment Industry.  He 
has a 2000 Mirage.  He holds an instrument rating 
and has over 500 hours.

Daniel Morgan
Novato, CA
Daniel l ists his occupation as Real Estate 
Development (Centennial Homes Inc.).  He has 
over 600 hours and an instrument rating.

Thomas Croley
N16TC
Ocala, FL
Thomas is one of our “non-member” owners who 
has become a member. Welcome to MMOPA 
Thomas !

Kevin Berstein
Salisbury, MD
Kevin doesn’t own a Malibu yet, but holds a 
Commercial license with Multi and instrument 
ratings.  He has over 1000 hours.

Barry Jeffries
N255SW
Atlanta, GA
Barry is a Physician. He owns a Mirage and has 
over 2100 hours with a Private license, MEL, SEL 
and instrument ratings.

Will Yandell
Memphis, TN
Will has over 1000 hours and holds SEL, MEL and 
IFR ratings.

Robert Bedichek
Palo Alto, CA
Robert is a Software Engineering Manager.  He 
doesn’t have a Malibu “yet”.  He has over 500 
hours with a Commercial license and an instrument 
rating.

James Bult
N41484
Burnham, IL
James is owner of Mr. Bult’s, Inc. He has a 
99 Mirage and has over 1000 hours, SEL and 
instrument rating.

W. B. Spratlin
N951CS
Johnson City, IN
Mr. Spratlin has a 99 Mirage. He is Pres – Agriculture 
for Johnson City Chemical Co.

Mike Sykes
N801SW
Forth Worth, TX
Mike is CEO of CBS Payroll.  He owns a Mirage and 
has over 1300 hours.  He holds a Private license 
and an instrument rating.

Sam McQuade
N321CR
Bismarck, ND
Sam is an Anheuser-Busch Wholesaler.  He has 
a Mirage with 550 hours, a commercial license 
and an instrument rating.

Doug Schmitt
Bloomsbury, NJ
Doug is a Television Technical Director. He is 
looking for a Mirage. He has over 900 hours and 
a Private license with an instrument rating.

William Dial
N9193Q
Waycross, GA
William is an Orthopaedic Surgeon. He owns a 
Mirage and has over 1300 hours. He holds an 
instrument rating.

Alain Mechoulam
D-EJCC
Rome, Italy
Alain is a Business Consultant.  He has a Malibu 
and holds PPL SEL MEL and IFR ratings, with 
over 750 hours.
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Malibu Maintenance  (continued)

cold day, 
air temperature, 
wind chill, BTU output, 
and the length of time heat is applied. It 
is essential that enough warm air reaches 
the right engine components for a sufficient 
period of time. My favorite preheat procedure 
is to leave the airplane in a heated hangar 
all night.

Misconceptions
Misconception #1:  An oil sump heating pad 
will thoroughly heat the engine.
Fact: Heat produced by this method never 
reaches the cylinders.

Misconception #2:  Electrical preheat systems 
cannot be used in conjunction with an engine 
monitor system such 
as J.P.I. or 
Insight.

Fact: Several electrical preheat systems are 
compatible with engine monitor systems. 
Different preheating system manufacturers have 
different approaches, but all should be willing 
to explain how their product accommodates an 
engine monitor.

Misconception #3:  Installation of electrical 
preheat systems requires an FAA form 337.
Fact: This installation is a relatively minor 
procedure that requires only a logbook entry.

Misconception #4: A blower heater preheat 
thoroughly heats the center of the engine.
Fact: An average blower used under optimal 
conditions (experienced user, accurate 
positioning) would probably require hours 

to thoroughly preheat the center 
of an engine. Also, 

remember that properly directing the flow of 
hot air onto the components to be heated is 
often difficult or impossible. The crankshaft 
and propeller are heat sinks that can remain 
cold for a surprisingly long time. And they can 
cool off in a remarkably short time, so plan to 
get going in a hurry after a preheat.

I would like to acknowledge the gracious help 
of Peter Tanis of Tanis Aircraft Services, Inc. in 
compiling materials for this article. He will be 
sorely missed.  He was an excellent source 
of information for owners and mechanics 
wishing to educate themselves on the subject 
of cold weather engine care. And as always, 
I can be reached at the MMOPA technical 
hotline at 316-728-8634. 
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Five days following his 18th birthday, Ben 
Wilson was certified by John Mariani to fly 
the Malibu after successfully completing 
the ATM Malibu Initial training course. 

“As far as I know, no other pilot has 
achieved this at a younger age than Ben,” 
commented John.  “And he has already 
developed an excellent level of knowledge 
and skill with this airplane.”

Ben, the son of Canadian Malibu owner 
Dr. Perry Wilson, will attend the Aerospace 
Engineering Faculty at Carleton University 
in Ottawa after graduating from high 
school.  “I’m glad that John is my Malibu 
instructor,” he said, “because John has all 
the engineering background from being on 
the Malibu development team at Piper.  This 
has been like a jump-start on my university 
education.”

Ben started taking flying lessons at his home 
airport at Ponoka, Alberta, in September 
1999, and completed his Private Pilot license 

in February 2000.  In Canada, 
a separate Night Rating is required, and Ben 
completed this rating in April just in time to help 
his father fly the family in their  Malibu from 
Alberta to Dominica, in the eastern Caribbean.  
That trip allowed Ben to gain experience in 
communicating with ATC, high altitude flight, 
weather avoidance, and flight over water.  Ben 
also had the dubious benefit of experiencing 
a blown main-gear tire during a stop in Ft. 
Lauderdale.  He was able to maintain control 
of the aircraft and exit the runway, where the 

wounded Malibu came to rest on an adjacent 
taxiway.  A mere five hours later, with a new 
tube and tire in place, the Malibu was on its 
way.

Ben is working on his instrument rating 
now, and hopes to complete his flight test 
soon.  Meanwhile, Dr. Wilson is relegated 
to right seat whenever flying is on the 
agenda.

     Thus, heaviest icing usually will be 
found at or slightly above the freezing 
level where temperature is usually 
no more than a few degrees below 
freezing.

7.  “c”.  Only when activated by the pilot. 
The “Smart Boots” only trigger a light         
indicating that ice has collected on the 
tail at the specified level. However, the 
pilot must activate the boots.

8. While either pump independently 
should be capable of operating the 
surface de-ice system, intentional 
or continued operations in icing 
conditions with only one operating 
vacuum pump is not recommended. 
The aircraft is certified for flight into 
known ice ONLY when both vacuum 
pumps are working.

 9.  All of the above.

10. The flaps should be left in the full up 
position. Approach speeds should 
be increased by 10 to 15 knots. 
Extra power may need to be carried 
throughout the landing. Allow for 
increased landing distance due to 
higher approach speeds. Minimal flaps 
in icing conditions are recommended 
due to the potential for tail stalls.

11. “b”. Mountain ranges cause rapid  
upward air motions on the windward 
side, and these vertical currents 
support large water drops. The 
movement of a frontal system across 
a mountain range often combines the 
normal frontal lift with the upslope 
effect of the mountains to create 

Malibu Trivia Q & A  (continued)

extremely hazardous icing. The most 
dangerous  icing takes place above the 
crests and to the windward side of the 
ridges. This zone usually extends about 
5,000 above the tops of the mountains, 
but when clouds are cumuliform, the 
zone may extend much higher.

12. “b”. A look at the performance charts 
shows that an extremely hot day will 
result in 20-25% longer gliding distance 
than on an extremely cold day.
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Display Rates
Full Page Black & White    $ 275.00

 Full Color    $ 1,325.00

Half Page Black & White    $ 175.00
  Full Color    $ 875.00

Inside Front Cover:
Black & White    $ 385.00

Full Color    $ 1,450.00

Inside Back Cover:
Black & White    $ 385.00

Full Color    $ 1,450.00

Back Cover:
Full Color Only $1,825.00

Guaranteed ad placement  - Display rate plus 20% 

Classified Rates
The classified advertising section includes 

used aircraft, services and used equipment. 

Classified Ad per insertion    $ 45.00
 (42 typewritten characters per line - including spaces).

For space requests and 
scheduling, call 

 Victoria Marasco • MDS
(512) 306-1988  •  Fax  (512) 263-3200

Send all ad materials to the Publisher:
MDS Creative Studio

809 N. Cuernavaca Dr.
Austin, TX  78733

Publisher reserves the right to 
refuse or withdraw advertising.  

Electronic files or film negatives only.
  Overall magazine size is 8-3/8" x 10-7/8".  

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 worldwide 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 

Flight Safety 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

Helpline . . .

Events Calendar . . .
11th Annual Convention - October, 2001
Grove Park Inn in Asheville, North Carolina

   316-728-8634

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.



FPO

Training Update...

   316-728-8634



FPO


