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It all started several months ago
when I asked if I could participate
on a Flight Standardization Board
(FSB).  For those who don’t know,

an FSB is a designated group of oper-
ations inspectors who determine type
rating, certification, and training re-
quirements for new or modified air-
craft.  I knew that there would be sev-
eral opportunities to be part of an FSB
because of the new light jets being
built.  I was pleasantly surprised when
I was assigned to the Cessna Citation
Mustang CE510 Board.

Now the work begins.  Having al-
ready read what our inspectors hand-
book, FAA Order 8700.1, stated, I felt
like I had a good start on what part I
would play on the Board.  Like many
things we experience in life, it is never
as simple as it looks.

My first day on the job was in a
classroom in Wichita, Kansas, being
briefed by our Board Chairman, who is
from the FAA’s Aircraft Evaluation
Group (AEG), as to what was ex-
pected of each of us during this

board.  We had quite an interesting
mix of inspectors.  There were two in-
spectors from Washington Headquar-
ters, myself from Commuter On De-
mand and Training Center Branch
(AFS-250) and another inspector act-
ing as an official observer from Certifi-
cation and General Aviation Opera-
t ions Branch (AFS-810); two
inspectors from the AEG office; one
inspector from Simulator Certification
Branch (AFS-205); and one inspector
from the Wichita Flight Standards Dis-
trict Office (FSDO).  We also had a
very nice gentleman, who had retired
from the United Kingdom’s Civil Avia-
tion Authority and was now with the
European Aviation Safety Agency.  He
was representing the Joint Operational
Evaluation Board (JOEB) as its Chair-
man.  When the briefing from our
Board Chairman was completed, our
ground school started.

Cessna has chosen Flight Safety
International (FSI) to provide the
ground school training.  As soon as
the aircraft flight simulator is certified,

which should occur in early 2007, the
simulator training should follow soon
after.  

Our ground school started, as
most do, with a basic introduction to
the aircraft.  Next subject was the
electrical system which is all direct
current (DC).  This offers several ad-
vantages, such as simplicity, over
other aircraft which normally have DC
and alternating current (AC) electrical
systems.  By designing the electrical
system for DC, Cessna eliminated
some of the challenges that go with
using both AC and DC.  The electrical
system was followed by the aircraft
lighting system.  After that, our first
day was complete. 

Our ground school training was
quite unique because the curriculum
was still as one inspector put it, “a
work in progress.”  Part of our job was
to evaluate the ground school pro-
gram and make recommendations as
to the content and the areas that
should be changed, strengthened, or
eliminated.  As you can imagine with a
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classroom of FAA inspectors there
was no lack of input.   The Flight
Safety instructors were true veterans
and worked hard to polish their prod-
uct.

Day two of ground school started
out with the aircraft fuel system, which
turned out to be elementary.  The
Flight Safety instructor used the “KIS”
principle, “Keep It Simple.”  Each wing
has a tank feeding into the engine with
a simple cross feed system in case
you need to supply fuel to both en-
gines from one tank or balance the
fuel load in the case of single engine
operations.  The next session involved
power plants.  The Pratt and Whitney
PW615F-A turbofan engines each
produce 1,460 lbs. of thrust.  Several
hours were devoted to explaining and
demonstrating the various parts of the
engine.  After engines came engine
fire protection.  This system has a sin-
gle fire extinguishing bottle which can
be directed to either engine by the
pilot.  The aircraft flight controls are
the standard cable configuration,
which are very smooth, requiring little
effort to manipulate.  The hydraulic
system was next.  Some aircraft have
a very elaborate hydraulic system.
However, the Mustang is not one of
them.  The landing gear is raised and
lowered by a single hydraulic pump,
located in the nose compartment.  If
that pump should malfunction, there is

a manual backup sys-
tem which has a nitro-
gen bottle to provide
pressure. Finally we get
to the brake system.
The brakes are pretty
standard with antiskid
for those with heavy
feet.

Day three was
good old performance
and flight planning.  It
included everything
there is to know about
how to get the most
out of the Mustang,
when you take it into
the friendly skies.  Be-
cause there is a proper
method to load the air-
plane, we rolled right

into aircraft weight and balance class.
In an effort to cool us off after several
hours of numbers crunching, we dis-
cussed air conditioning, which is a
simple vapor cycle cooling system.  

The afternoon was filled with dis-
cussions on aircraft pressurization and
how to properly manage the system.
If you follow the checklist during the
initial startup, it is almost “pilot proof”
(definition: hard to mess up).  The on-
board oxygen system, which is for
emergency use, is a simple drop
down system like the airlines use.
Winding up the day was a lecture
about ice and rain protection.  The
pilot windshields, or wind screens, are
electrically heated.  The really impor-
tant surfaces, such as the wing lead-
ing edges and tail section, have inflat-
able deicing boots, which is a simple,
yet effective, deicing system.

Day four was devoted to avionics.
The Garmin® G1000TM system will re-
quire some new skills.  I had done
some reading about the Garmin sys-
tem and was fortunate enough to get
some instruction from Susan Parson,
special assistant in Flight Standards’
General Aviation and Commercial Divi-
sion, before I came to Wichita.  The
Garmin system is much more than an
avionics system.  Not only does the
system handle all of the traditional in-
strument and avionics functions, it in-
teracts with all of the aircraft systems.

At first it seemed overwhelming, but I
soon learned there was a plan to
teach us what we needed to know in
order to become proficient with this
new marvel of avionics.  All morning
was spent on breaking down the
package into manageable pieces.
There was a very logical process to
learning the system, but patience was
needed on our part.  After lunch we
relocated to the Engineering Test Fa-
cility where the “Iron Bird” resided.
Cessna had built a basic cockpit in
order to test the functions of the
G1000.  Located on a table about
three feet high were two pilot seats
and a panel resembling the work place
where we pilots are most comfortable.
They had even built a simple visual
system that was actually quite good.
Some would call this an FTD (flight
training device).  However, it wasn’t
built for that purpose.  Pilots going
through training won’t see this device.
They will use an actual FTD and, when
that training is completed, the simula-
tor.  The only reason we were allowed
to use this device is because the sim-
ulator wasn’t built yet.  This device
was a terrific help in allowing us to see
what happens when we manipulate
the system buttons.

Monday was our first day to fly the
new light jet.  Preflight was pretty
straight forward.  As is usual, you
need someone to show you where
everything is located so you can
check it.  Cockpit prep was a new
learning experience.  For those who
are used to round gauges you will be
disappointed to learn that most of
them are gone.  The world has gone
digital!  They did take pity on us old
guys and left three nice round gauges,
although they are for emergency use
only.  It was nice to have a couple of
familiar instruments/faces.  There I sat
with three huge screens in place of the
good old instrument panel.  This was
to become my new friend.  Learn it or
perish.   Fortunately we had an in-
structor that was an Ace with the
Garmin® G1000TM .  Later on, he did
admit that he didn’t know everything
about it.  I’m not sure the engineers
do either.  Nevertheless, our expert
was the “resident genius,” and I for
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one was thankful for his expertise.
Cranking the engines was as sim-

ple as starting a car.  You push the
start button, move the throttle from
cutoff to idle and wait.   The FADEC
(Full Authority Digital Engine Control)
takes over after starter release.  Did I
tell you the FADEC, which automati-
cally controls the engine power set-
tings by adjusting fuel flow, is now my
new best friend?  Talk about simple.
Takeoff requires you to push the throt-
tles forward into the Takeoff detent
and the FADEC does all the rest.  After
takeoff you pull the throttles back to
the next lower Climb detent and you
have climb power.  When you reach
your cruise altitude you pull the throt-
tles back to the cruise detent.  Life just
became much simpler.

The Mustang handles l ike a
Cessna 182 that has grown some ad-
ditional horse power, not to mention
another engine.  The controls are re-
sponsive with no surprises.  We went
straight to 10,500 feet to do some
stalls and steep turns.  The stalls were
docile and the airplane recovered
without any secondary stalls.  I flew it
until we got a buffet, just to see what it
felt like.  No big deal.  The steep turns
were uneventful as long as I remem-
bered to trim the elevator.  Otherwise I
had to pull quite a bit, just like many
other airplanes I have flown.

Now the easy part was over and I
had to get back to work.  They actu-
ally expect you to use all of the sys-
tems embedded within the Garmin®
G1000TM.  You guessed it; ap-
proaches were next.  We started out
with a GPS approach into Hutchinson

(KHUT), Kansas.
It seems this air-
port, which is not
far from Wichita
(KICT), is a popu-
lar place to go
because it has
lots of ap-
proaches to offer.
I was to find out
in the next couple
of days the inti-
mate parts of
each approach.
Our instructor

was determined for us to be as profi-
cient as possible for our check ride.
While I do agree with our instructor, it
did seem like we were trying to learn it
all the first day.  I was slaving away on
one of the approaches when I was
cleared to land, but with a caution.  It
seems that there were several flocks—
gaggles, herds, or whatever you call
them—of turkeys on the airport and
the tower warned us of them.  As if I
didn’t have enough to do, now I was
on turkey watch as well.  Upon reach-
ing the DA (decision altitude) I looked
up and found the runway right where it
was supposed to be.  I also found the
turkeys as well, gathered around the
approach lights.    The rest of the ap-
proaches were less eventful.  I was
happy to trade seats with my flying
partner.  Turkeys and approaches
were a full day for me—but hmm,
Thanksgiving is coming.  The rest of
the day was spent in the classroom
finishing our ground school.

Tuesday we were scheduled to fly
the morning and afternoon periods.  It
seems that we were in store for more
of the same in the way of maneuvers
and, of course, endless approaches.  I
love flying; however I was one tired
aviator after the day was done.

Wednesday morning we spent at
the “Hot Bench.”  This is another engi-
neering tool that we were fortunate to
have for our use.  Cessna had set up
the Garmin® G1000TM panel so that
they could do tests on it.  We were al-
lowed to use it for practice.  I was
lucky to have my flying partner for a
mentor.  She had attended the TAA
(Technically Advanced Aircraft) training

at Embry Riddle University (this writer’s
alma mater) located in Daytona
Beach, Florida.  This previous training
was a big help for both of us.  Since
she had already been introduced to
the Garmin® G1000TM in a single en-
gine airplane, we discovered there
were a lot of similarities with the Mus-
tang’s G1000 system.  The afternoon
was spent f lying many, many ap-
proaches into Hutchinson.  We were
scheduled to take our final evaluation
on Thursday.  However, our Board
Chairman decided to give us another
day of practice.  Though we felt ready
to take our checks as originally sched-
uled, none of us turned down the op-
portunity to fly the airplane some
more.  Okay, I admit it.  We were hav-
ing a lot of fun flying this new proto-
type airplane.  Besides, the extra
practice was put to good use.  It
seems our instructor was determined
to give us a workout, so we did a
practice check ride in preparation for
the real one on Friday.

Friday finally arrived and we all
took our final single-pilot check ride.
The airplane can be flown with one or
two pilots.  We elected to do the single
pilot evaluation since we would be ex-
pected to evaluate other pilots for this
type of certification.  After working so
hard in preparation, the final evaluation
was rather anticlimactic.  It was not
boring, we were just well prepared.

Our Board Chairman called a final
meeting for our comments and rec-
ommendations.  Though the process
of completing all of the other neces-
sary Board requirements will take sev-
eral weeks and possibility even a cou-
ple of months, this phase was
complete.

Reflecting back over the past cou-
ple of weeks, I would have to say that
serving on this Board was a real eye
opener on what it takes to get a new
airplane certified.  

I wonder if they will let me do the
FSB on the new Boeing 787.  It never
hurts to ask!

Harlan Gray Sparrow III is an Avia-
tion Safety Inspector with Flight Stan-
dards Service’s Air Transportation Divi-
sion.
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I
recently realized that I have been
flying for over 30 years and I have
been an A&P mechanic for 25 of
those years.  In all the time that I

have spent around aircraft and the
people who love them, I have rarely
found pilots who understood the elec-
trical systems of their aircraft.  Why
should they, one might reason, since
the manufacturers of most light gen-
eral aviation aircraft did not provide
enough accurate information to the
pilot to make any difference until an al-
ternator or generator failed.  Until re-
cently, a manufacturer was content to
provide an ammeter or a voltmeter,
but seldom both.  For a while, Cessna
provided us with an over-voltage light,
which, while coupled with the amme-
ter, would supposedly tell us about
certain electrical malfunctions.  In gen-
eral, it wasn’t until we got into more
complex aircraft or twins would we be
provided with enough accurate infor-
mation about our electrical systems
operation and health to make intelli-
gent operational decisions.

With the introduction of Techni-
cally Advanced Aircraft (TAA) outfitted
with sleek Garmin® G1000TM, Avi-
dyne®, and other assorted glass
cockpit panels and FAA/Industry Train-
ing Standards (FITS) scenario-based
training techniques to help pilots fly
more safely, the training industry has
finally recognized that pilots must be
trained to a higher level of understand-
ing of the electrical systems that sup-
ports all that equipment.  This article
will help pilots better understand how
to evaluate these threatening situa-
tions, if and when an electrical failure
forces them to make load shedding
decisions to complete the flight safely.

When I teach these FITS/TAA
ground school pilot programs, I start
with a definition of the ultimate worse
case scenario: Apollo 13 and its dra-
matic return to earth after suffering
catastrophic damage resulting in crip-
pling power failure.  Most pilots nod
their heads as they remember Tom
Hanks playing the role of Jim Lovell in
the blockbuster movie which memori-

alized that day when Americans, and
in fact people from around the world,
were glued to their TVs and radios
watching and listening to the mission
control experts trying to figure out how
to get power out of the remaining
charge left in the ship’s batteries.  In
the same way, we as pilots may one
day be called to make similar deci-
sions (without the world watching) in
order to get our aircraft and our pas-
sengers to safety after suffering a sim-
ple alternator belt failure. As with
Apollo 13, our aircraft battery has a fi-
nite capacity of power and it becomes
our job to make decisions on the re-
striction or limitation of the aircraft’s
power consumption that allows us to
make it to safety.

Now many pilots think this will
never happen to them.  Ask any group
of pilots for a show of hands who in
their aviation career have suffered an
electrical failure and you will almost al-
ways get one half of the group to ac-
knowledge and are quick to offer up
some hair-razing story about their ad-
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venture.  Further ask them to describe
the specific defects they suffered and
you would expect to get a list of an-
swers ranging from dead batteries and
broken alternator belts to broken
wiring terminals and popped circuit
breakers to dead short-circuits to
problems with regulation and power
control devices.  Surprisingly, many of
them cannot even tell you what hap-
pened because “it just went dead”
and the mechanic never told them
what they found.  It is amazing, in an
industry that depends upon electrical
power to keep life simple in the cock-
pit, that pilots and the flight instruction
community are so nonchalant about
understanding the central nervous
system of the machines we fly.

Electrical System 
Basics for Pilots

Let us start with a few basics and
then we can see what a pilot needs to
know to be ready for the day when the
screens start to go dim.  The electrical
system of every modern vehicle has a
number of key components: A battery
for storing power, a generator or alter-
nator to produce power after engine

start, regulation equipment to control
the power output and provide a trickle
of that power back to the battery to
keep it at peak charge, circuit break-
ers to protect systems from abnormal
power draw arranged into logical sys-
tem groups called buses, power con-
suming devices located throughout
the aircraft otherwise known as “appli-
ances,” and wiring to direct power
from the circuit breaker bus to the ap-
pliances via the switches and then
back to ground completing a circuit.
That is essentially the design of every-
thing from motorcycles to spacecraft.
The only difference is in the details in-
corporated by engineers to provide
safety and redundancy based upon
the vehicles mission needs.  An auto
or motorcycle can pull over to the side
of the road so very little redundancy is
built into the system.  A spacecraft
and an airliner have secondary and
tertiary systems built into the system
because failure tolerance must be
minimized.  

A general aviation aircraft, de-
pending upon the intention of that air-
craft to accept adverse conditions as
part of its mission profile may have

secondary portions of its systems to
provide redundancy.  The more so-
phisticated (expensive) the aircraft,
the higher the chances that it will be
flown in “hard” IFR, mountainous ter-
rain, night-time, or over-water condi-
tions, the more likely the electrical
system will have backup components
to protect the pilot.  As general avia-
tion continues its venture into offering
glass cockpit panels and TKS anti-ice
systems, you start seeing correspon-
ding increases in electrical compo-
nent redundancy.  Mooney, Columbia,
Cirrus, and Beechcraft all are outfitted
with dual alternators and dual batter-
ies.  Symphony, Diamond, and
Cessna are outfitting their G1000 and
Avidyne equipped aircraft with
standby batteries providing varying
amounts of protection to the pilot in
case of electrical problems.

So if the systems are designed by
engineers to be safe and redundant,
then what goes wrong?  We can
break failure modes into a number of
categories. This in turn can help pilots
develop a strategy for combating the
failures.  The main failure modes are:
battery decay and failure, alternator or
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generator internal or drive failure, regu-
lation and control failures, popped cir-
cuit breakers caused by system over-
loads, wiring issues caused by wear
and tear or insulation breaches, switch
failures, or appliance internal failures
themselves.  

Make it Simple
So what exactly does a pilot need

to know, one might logically ask them-
selves?  Pilots are not mechanics and
the last thing they need to know to fly
is a lesson in Ohm’s law. I hear it all
the time.  Pilots want to simplify their
lives, not make it filled with technical
detail.  OK, let’s make your life simple.
There are two things that a pilot needs
to know about electrical systems dur-
ing normal operations: system voltage
and alternator output (amps).  You
keep these items in your scan flow
and ensure that voltage and current
are in proper parameters and you can
focus on the rest of the mission profile
—getting safely to your destination.
Short of a G1000 or Avidyne® Ente-
gra panel flashing warnings at the pilot
letting them know that something is
awry, what parameters of performance
are we looking for?  Basically, the pilot
has control over key aspects of sys-
tem performance prior to receiving a
cautionary alert from the system.  Let’s
look at the key areas the pilot can in-
corporate into their Aeronautical Deci-
sion Making (ADM) knowledge base.

The Battery
Almost all IFR certified aircraft

manufactured since 1990 are 28 volt
systems.  That means the battery has
an internal voltage of 24 volts.  Then
why is the system 28 volts and why
does this matter?  The first 24 volts
provides the voltage required to run all
the aircraft appliances and the last
four volts provides the push necessary
to trickle charge the battery keeping it
at a peak charge ready for the next
aircraft start (or restart) or to stand
ready as the reserve for running the
systems should the alternator or its
support systems fail.  How long will a
battery stay at 24 volts should the al-
ternator fail? Batteries are rated in
terms of amp/hours—in other words

how many amps will the battery sup-
ply for one hour in order to supply a
rated amount of voltage.  The average
24 volt GA battery installed in a pro-
duction four-place IFR capable aircraft
provides about 15 amp hours of
power at a full charge (usually until a
preset voltage limit such as 20 volts
for a 24 volt battery).  That begins to
diminish as soon as the battery is
placed into service.  That also dimin-
ishes rapidly in cold temperatures.
The state of charge of the battery at
the time of the alternator failure will
determine the number of minutes the
battery can keep the systems going
before screens go dim.  The pilot
should be wary as the amp hour rating
(even at a full charge) is not necessar-
ily linear.  As the battery starts to work
to power everything in the aircraft,
such as might occur with a failed alter-
nator, the voltage also starts to drop
and many radios and other appliances
drop off line at particular voltages, but
long before the battery is actually
dead.  The G1000 has built in load
shedding capabilities.  At reduced
voltages, say below 22 volts, the
transmitter outputs are reduced auto-
matically from 16 watts to 10 watts
and the screen brightness is drasti-
cally reduced.  Below 20 volts, many
appliances simply cease to function.    

If the pilot attempted to takeoff
with a discharged battery, such as
might occur after a prolonged depar-
ture delay with all lights aglow with the
engine at idle, the battery may only
keep the systems going for a few min-
utes and that would just get worse in
cold temperatures.  Not
a place that a prudent
pilot wants to be, is it?
Another avoidable situa-
tion is when pilots at-
tempt a takeoff immedi-
ately after gett ing a
jumpstart.  That battery
has not had a chance to
ful ly be restored to a
reasonable charge level.
A prudent pilot would re-
quest a proper charge
(in accordance with the
battery manufacturer’s
recommendations) prior

to attempting a departure.  To not do
so is asking for trouble.  The rule of
thumb is that if the battery is not
strong enough to start the engine,
then it is definitely not ready to sup-
port the needs of the flight should the
alternator fail.  In fact, many FAA in-
spectors would argue that the aircraft
is not airworthy without a properly
charged battery prior to flight.  

This leads us to the concept of
“crit ical idle speed.”  Crit ical Idle
Speed (CIS) is defined as the mini-
mum speed at which the aircraft en-
gine can be idled so that the alternator
will provide the power to completely
power the systems and still replenish
the battery back to full charge.  This
speed is definitely not the minimum
idle speed of the engine.  Take for in-
stance a Cessna C172SP.  The
G1000 panel does a great job of let-
ting us know both the system voltage
and the current (amp) draw at all
times.  If the pilot is waiting for takeoff
clearance and sits with the throttle
pulled all the way to the stop with just
the beacon light on, the RPM would
be about 675 RPM.  Look at the am-
meter and you would see that you are
drawing a negative current of about -
9.0 amps.  Push the throttle forward
slightly to about 900 RPM and the
pilot would see the amp draw ad-
vances to +1 amps.  The point where
the amp draw switches from negative
to positive is defined as the “critical
idle speed.”  If pilot should allow the
battery to be drawn down by a nega-
tive charge situation prior to takeoff,
the battery is in a disadvantaged con-
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dition.  Other than taxiing, the pilot
should use this or even higher RPM
speed, as the minimum idle setting
awaiting takeoff release.  On a Dia-
mond aircraft or on Pipers where the
ammeter starts at 0 and only shows
positive, the critical idle speed is the
speed at which the voltage reaches 28
volts, if a voltmeter is installed.  On
these systems, when the speed is
idled too low, the voltage falls from 28
volts and the ammeter only reflects
system consumption.  Our G1000
equipped Diamond DA40 requires an
idle speed of over 1,000 RPM in order
to ensure a fully charged battery con-
dition.  These idle speeds will vary with
equipment turned on and the temper-
ature outside.  The worse case sce-
nario will be a cold night flight.  This
would require the highest idle speed
to keep the battery at peak charge
prior to brake release.  

Load Shedding
Any failure in the charging system

would result in a fallback to the raw
battery voltage of 24 volts (on a good
day) and would require the pilot to
start the process of “load shedding” to
effectively conserve power until a safe
landing can be made.  Load shedding
is defined as deciding what systems
to shut down and in what order to re-

duce the power consumption of the fi-
nite power remaining in a battery.
Some systems can be shut down
using the appliance switch, such as
pressing the power button off on the
autopilot, and some may require a
toggling of another system control
switch such as the avionics master
switch (or 1/2 of it) or the alternator
side of the master switch.  A pilot
must avoid the use of pulling a circuit
breaker for the purposes of removing
power.

How does the pilot know what to
turn off and in what order?  This is a
great question and the answer leads
to the reason why this training is so
fundamental to safely flying TAA air-
craft.  The answer to this question
comes directly from my friend and col-
league Gregg Maryniak, Executive Di-
rector of the XPRIZE Foundation and
Executive Director of the St. Louis Sci-
ence Center McDonnell Planetarium.
“If it spins, heats, or lights – turn it off,”
says Gregg, an electrical engineer and
space scientist.  The simple truth is
that nonessential (at that moment)
electric appliances such as lights,
gyros, flap and gear motors, autopilot
servos, and fuel and gear pumps are
the heaviest consumers on the vehicle
and must be the first to be eliminated
to buy time and reserve power needed

later in the flight.  Because of the de-
sign of these systems, simply turning
off the power switch may not be
enough.  A great example is the au-
topilot.  When the average autopilot is
turned off at the panel on/off switch,
there may typically still be power flow-
ing to remote sensors, trim servos,
and feed circuits.  In order to stop all
this power flow, it may be necessary
to pull the circuit breaker.  Another ex-
ample is the alternator side of the
master switch.  In a condition where
the alternator were to fail or the drive
belt were to break, leaving the ALT
switch on may result in a consump-
tion of almost 1.5 amps of power
flowing to fill the coil windings of the
device and the regulators and other
control boxes of the system.  Consid-
ering that the average aircraft battery
only has 15 amp/hours available on a
new battery with a full charge, that 1.5
amps could be used elsewhere such
as one last radio transmission or hav-
ing enough power to extend the flaps
right before landing.

One of the things that we have
learned with the introduction of the
G1000 and Avidyne® Entegra panels
and the digital electrical system dis-
plays that support them is exactly
what power consumption each appli-
ance uses.  We used to hear instruc-
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tors teach pi lots to turn off the
transponder first after an alternator
failure—it is the highest power con-
suming appliance because it both re-
ceives and transmits.  That may have
been true in the days of the older ana-
log style transponders, but it is not
true anymore.  What we now see by
switching on and off these solid state
components is that the transponder
and each of the other radios of the
system only consume about .5 to .75
amps of nominal power where a land-
ing light and a taxi light each take al-
most seven amps.  That means that
after a failure of an alternator, a pilot’s
judicious load shedding of external
lights could almost triple the amount
of time the battery could support the
radios.  Now we are getting at some
useful information that a pilot can use.

Power Buses 
Traditionally, general aviation air-

craft had two banks of circuit break-
ers: the main bus powering everything
electrical on the aircraft, and the
avionics bus powering the radios.
These systems provided a simple sep-
aration of the two groups of systems
by an avionics master switch.  As air-
craft avionics grew more complex, we
saw a trend where the avionics panel
was split into multiple groups and
were powered by multiple avionics
master switches.  This provided a very
quick way to isolate or load shed a
group of essential avionics from a
group of nonessential ones.  As the
electrical needs of these modern air-
craft have evolved, the manufacturers
have again split circuit breakers in the
main group into several groups to give
the pilot ever more control over the
electrical systems that power their air-
craft’s systems.  The most common
approach is to split the main bus into
a main bus and a secondary bus or to
split it into an essential bus and a main
bus to make it easier for pilots to ac-
complish load shedding during an
emergency.  What is happening is that
the power is being split so that under
normal conditions, all appliances are
available, but under emergency condi-
tions or in situations where the aircraft
secondary battery or alternator is

being used, the “load-shedded” sys-
tems or faulty components can be iso-
lated from essential parts of the sys-
tem to avoid current draw or
secondary failure implications on the
remaining system.  In many aircraft,
these busses are separated by white
lines on the circuit breaker panel to
help the pilot understand what appli-
ances are on which bus.  This also
helps the pilot develop a load shed-
ding strategy in the event of an electri-
cal emergency.  The pilot of these air-
craft must take the time to study these
bus arrangements so that when the
time comes, they have a defensive
plan to get home safely.

Standby Battery 
Arrangements

We mentioned before that many
manufacturers of Technical ly Ad-
vanced Aircraft are outfitting their air-
craft with standby batteries.  How do
these work and how much time does
this provide us should an alternator
and primary battery fail?  In some
cases, the second battery is not a full
size battery, but in fact may be only a
fraction of the capacity of the original
with an intent to provide just enough
time for the pilot to fly for an extra 20-
30 minutes under a severely dimin-
ished system availability.  A great ex-
ample of this is the Cessna standby
battery installed on the C172, C182,
and C206 G1000 equipped aircraft.
The second battery provides enough
power to run the essential bus for up
to 30 minutes.  What many pilots who
are being introduced to these aircraft
may not know is that there is no way
for this battery to power any external
lights, flaps, pumps, or other systems
deemed non-essential.  These non-
essential systems are simply not con-
nected to the backup battery.  The
only way to know this is to read the
manual or to actually study the layout
of the essential and the main bus lines
on the instrument panel.  What does
this mean to the pilot?  It means that
in an actual electrical emergency, such
as an alternator failure, the pilot may
need to make a decision to isolate the
main battery and exhaust the standby
battery FIRST and then turn the main

battery back on at the last minute in
order to extend flaps or illuminate any
external lights for landing.  This would
be helpful information for the pilot to
know prior to having a failure.  It would
not be a good time for that pilot to be
reading the pilot operating handbook
with a flashlight gripped in their teeth.

Diamond Aircraft uses a different
standby battery arrangement.  They
use a standby battery similar to an
ELT battery to power the standby atti-
tude indicator and LED panel lights.
The pilot must activate the emergency
battery switch by lifting a switch cover.
This battery is not charged by the al-
ternator, but by design provides power
for up to 90 minutes.  After the main
battery is exhausted, the standby bat-
tery cannot power any radios or air-
craft systems.  It simply is there to
allow the pilot to use the standby in-
struments to find a VFR airport and
land.

Circuit Breaker, Switch,
and Wiring Issues

Less prevalent, but still worth our
consideration, are the issues that can
occur related to the connective por-
tions of the electrical system between
the power buses and the appliances
themselves.  The circuit breakers are
installed in a circuit to prevent current
or voltage overloads from traveling to
an appliance that is not designed to
accept such a load.  What would
cause a device to suddenly receive a
surge from the power bus?  Anytime
that a device or a wiring fault occurs
that allows a direct flow of current
from the power bus to ground will
cause such an overload.  The risk of
this to a pilot is twofold.  One is that
high current causes excessive heat to
build up along its path.  That heat can
cause wires or components within a
device to melt or flash-arc to adjacent
wires.  The second is that the melting
of the wire insulation or coating and
the other components can cause
smoke or even spark a fire in the en-
gine compartment, under the panel, or
somewhere in the cabin.  Neither of
these leaves the pilot any choice but
to shut down the electrical systems
and start immediately looking for land-



ing options.  The circuit breakers of a
circuit are designed to interrupt power
anytime that rated current is exceeded
even for a moment to prevent an over-
heating of the wires, switches, or the
appliance itself.  There are two type of
circuit breakers currently used in avia-
tion.  These are “trip-free resettable”
some with plungers and some with-
out.  When the pilot can selectively
pull a circuit breaker, it creates the illu-
sion that it is a switch.  In most cases,
this practice is discouraged by FAA
Advisory Circular 43.13 because the
device could have its internal contacts
worn over time so that it no longer
could effectively serve its true purpose
in the event of excessive current draw.  

In TAA glass cockpit training we
are faced with a dilemma.  We need to
teach the pilot to completely under-
stand what the panel looks like when
an air data computer or AHRS unit
fails so that they respond correctly.
Short of dimming screens, there is no
other realistic way to selectively fail
components during training other than
to use the circuit breaker.  We urge in-
structor pilots to use ground training
devices and paper tiger trainers rather
than to risk the integrity of the circuit
breaker panel itself.

The circuit breakers of the power
buses are supposed to be labeled
with an appliance description and a
number representing an overload rat-
ing.  In most cases the circuit breaker
label is self explanatory, such as land-
ing light, taxi light, starter, fuel pump,

etc.  The problem is where circuit
breakers are added by avionics shops
over time on older aircraft and the la-
bels are missing or unreadable.  It
should be the focus of the IA on each
annual inspection to make sure that all
placards and markings of the aircraft
not only be present, but also be legi-
ble.  Should a pilot fly an aircraft with a
circuit breaker that serves an unknown
purpose?  Title 14 CFR §23.1357 (d)
requires that all circuit breakers and
other protective devices be clearly
identified in order for the aircraft to be
airworthy. If the pilot cannot determine
what a circuit breaker does, the air-
craft should not be flown.  

Failure Management
The pilot of a modern aircraft must

understand the layout and the opera-
tion of their electrical system in order
to have peace of mind in the event of
an electrical failure.  The systems of
our currently produced aircraft are so
complex that “hop in and learn as we
go” training should no longer be prac-
ticed by flight instructors and should
be prevented by flight training and
rental companies.  This might have
worked for simple training aircraft
manufactured in the 70’s, but simply is
not consistent with prudent risk man-
agement strategies today.  The flight
instructor, armed with the knowledge
of FITS training techniques, should
use emergency scenarios to train the
response of the pilot in training to un-
derstand the electrical system down
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cold.  In the modern world of flight
training, we call this to practice to the
Manage Decide Level of FITS accom-
plishment.  The pilot in training should
know the systems just like they do
landing procedures or engine out glide
to landing procedures.

Conclusion
The principles discussed here are

not limited to TAA glass cockpit air-
craft but can apply to any aircraft with
an electrical system.  The pilot must
have a working knowledge of the elec-
trical system and its essential, main,
and avionic bus layout in order to have
the highest chance of combating an
electrical system malfunction in other
than day VFR conditions.  The easiest
way to learn the layout is to read the
POH and study the white lines or logi-
cal divisions of the circuit breaker pan-
els.  Keep the circuit breaker panels
and the electrical system indicators in
your scan flow just like you would the
other engine indicators.  If the aircraft
is outfitted with backup alternators or
backup batteries, be aware of the limi-
tations that these may place on your
operation of systems and have a good
idea of how long you can effectively
operate the aircraft in the backup sce-
nario.  I can only urge you to really
give the aircraft a complete going over
on the first flight of the checkout or
pilot recurrency check flight.  Now, if
your next trip turns your aircraft into
Apollo 13, you will be ready to return
to earth safely and with confidence!

Mike Gaffney is an FAA Aviation Safety Coun-
selor, A&P mechanic, ATP pilot with a CFI, CFII, and
CFMEI and over 3,200 hours to his credit.  He is the
author of the ASA software course “The Complete
G1000” and is a FITS Accepted Instructor (CFAI) for
the Garmin® G1000TM in Diamond and Cessna air-
craft.  He was designated a Master CFI by the Na-
tional Association of Flight Instructors, and is the
President of Skyline Aeronautics and Beuco Supply
Company at Spirit of St. Louis Airport.  He can be
reached a <mgaffney@skylineaero.com>.
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Recently, I read an article in the
newest publication from the Flight
Safety Foundation called Aviation-
Safety World.  The article, titled “Night
VMC,” written by Dan Gurney, says it
is the “First in a series focusing on ap-
proach-and-landing incidents that
might have resulted in controlled flight
into terrain but for the timely warnings
by TAWS.”  The article was about a
widebody aircraft’s flight crew that
misread the published approach pro-
cedure while doing a night visual ap-
proach.  Descending below the pub-
lished glide path, the aircraft might
have been a controlled flight into ter-
rain (CFIT) accident, if the crew had
not been alerted by the onboard ter-
rain awareness and warning system
(TAWS).  The article reminded me that
it has been several years since we
wrote about this subject from a gen-
eral aviation perspective.  We want to
thank AviationSafety World for remind-
ing us of the need for such an article. 

As we transition from summer fly-
ing into fall and winter, one of the im-
portant considerations that general
aviation pilots have to adjust to is the
reduced number of daylight hours.  Or
to say it a different way, we all have to
adjust to the increasing number of

“dark hours” or the increasing number
of hours of night flying late fall and
winter poses.

Although an aircraft doesn’t know
if it is being operated in daylight or
darkness, the impact on a pilot flying
at night can be critical (no pun in-
tended).  Since this article is only fo-
cusing on the risks of night flight, we
will leave the risks of preflighting and
flying during winter operations to an-
other article that focuses on winter fly-
ing and the risks posed by ice and
snow.  

Although an aircraft may perform
better at night due to lower density al-
titude—for example, than during the
midday heat—for the majority of gen-
eral aviation aircraft, the greatest im-
pact of night flight rests on the pilot
flying the aircraft.  Simply stated; at
night, pilots lose many of the benefits
that daylight vision provides.  In the
case of the widebody aircraft in the ar-
ticle mentioned, it was flying a night vi-
sual approach “…to a major airport in
a geographically remote area.” I think
it is safe to say, had the crew been fly-
ing the approach during daylight con-
ditions, they would have noticed their
descent immediately.  However, they
had the onboard equipment to remind

them of the low descent.  Other crews
have not been so lucky.  There was a
Canadian military flight involving a
night visual approach accident that
was later made into a movie.  In the
case of the Canadian accident, the
“black hole” CFIT accident highlighted
a potential problem faced by many pi-
lots.  The Canadian flight, if I remem-
ber correctly, cancelled its instrument
flight plan within range of the airfield
and continued its flight visually.  The
problem was the “black hole” between
the flight and the airfield.  In the case
of the Canadian flight, the black hole
was the high ground that the plane hit.  

As one of my aero club friends,
who was also a flight instructor, once
said on a night flight from California
back over the mountains and desert
towards Arizona, “There is a reason
there are no lights out there.”  He
made the statement while we were fly-
ing over the mountains east of San
Diego en route to Yuma, Arizona.  As
he pointed out, in many cases, the
lack of lights is because people can’t
build there.  This usually means a
steep hill, mountain, or water is at the
center of the black hole.  Of course,
depending upon where you are, there
just may be a lack of people in the
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more remote or open areas of this
country, but there is only one way for
pilots to be sure.  Before flying at night
over an area you are not familiar with,
do your homework.  

All of this presupposes you are
mentally and physically able and ready
to fly.  In a March 2003 FAA report ti-
tled “A Human Error Analysis of Gen-
eral Aviation Controlled Flight Into Ter-
rain Accidents Occurring Between
1990 and 1998” (by Scott A. Shappell,
Civil Aerospace Medical Institute, FAA,
and Douglas A. Wiegmann, University
of Illinois at Urbana-Champaign Insti-
tute of Aviation), the authors dis-
cussed factors relating to CFIT acci-
dents including the pilots’ mental and
physical conditions.  I think, based
upon some of the statements made in
this report, it is safe to say that, if you
have had a long workday, you are
stressed out, you are tired, and you
plan a long night flight from Point A to
Point B, you have a greater risk of
having a night CFIT accident.  I think
this is especially true if you are flying
into a strange airport.  The report
noted the importance of pilots having
the required flight skills and being able
to make good, sound decisions.  I
think this can all be summed up by the
cliché about good decision making
can prevent you from having to use
your excellent flight skills to recover
from a problem of your own making.

So how do you reduce the risk of
a night CFIT accident or incident?  If
you are an instrument-rated pilot flying
on an instrument flight plan, don’t
cancel your flight plan until you are
safely on the ground.  Even if you are
filing an instrument flight plan, do you
carry an FAA sectional chart for the
area you will be flying over?  The sec-
tional chart shows you terrain flight
risks better than an instrument chart.
In case you are wondering what I
mean, if you are flight planning an in-
strument route, the instrument charts
specify the minimum en route altitudes
along your route.  However, there may
be more than one route to your loca-
tion.  One may be over rough terrain,
water, or even mountains that might
make an off-airport landing risky.  But
the alternate route might be over more

friendly terrain and might even have
an airport or two within easy gliding
distance along the route.  The route
choice is yours whether you are flying
on an instrument flight plan or a visual
flight plan.  If you are flying a high per-
formance multiengine aircraft with a
drift down altitude that is higher than
the en route terrain, no problem.  If
you are flying a multiengine airplane
with a drift down altitude that is below
the rough terrain peaks, or if you are
flying a single engine aircraft with a
zero drift down altitude, then you
might want to consider the more
friendly route at night when the risk of
an off-airport landing increases.  This
is just one consideration when flight
planning at night.

Another consideration is opera-
tions in the terminal area.  Since every
student pilot has to study many of the
visual limitations of the human eye
during ground school, we will not re-
publish the Aeronautical Information
Manual (AIM) and the FAA’s Pilot’s
Handbook of Aeronautical Knowledge
(FAA-H-8083-25) sections about
aeromedical issues involving night vi-
sion, spatial disorientation, and illu-
sions that can occur during night
flight.  However, we do want to high-
light a section from the handbook.  On
page 15-5 in the Pilots Handbook, it
states, “Various surface features and
atmospheric conditions encountered
in landing can create illusions of being
on the wrong approach path.  Land-
ing errors from these illusions can be
prevented by anticipating them during
approaches, inspecting unfamiliar air-
ports before landing, using electronic
glide slope or VASI systems when
available, and maintaining proficiency
in landing procedures.”

The handbook continues by say-
ing, “A narrower-than-usual runway
can create the illusion that the airplane
is higher than it actually is, while a
wider-than-usual runway can have the
opposite effect, causing the pilot to
flare too high or overshoot the run-
way.”  

“A runway that slopes up, or up-
sloping terrain, can create the illusion
that the airplane is at higher altitude
than it actually is and downsloping

runways or terrain can create the op-
posite effect.  Rain on the windshield
can create the i l lusion of greater
height, and haze can make distances
appear greater than they are.”

These visual effects are real.  So
what can anyone do to reduce the
risk of a general aviation night CFIT
accident or incident?  First, if you
have access to the Internet, you can
search the Internet for additional infor-
mation.  In my search, I found both
non-government and government arti-
cles and information about night flight.
Of particular interest was the amount
of FAA material involving helicopter
emergency medical services (HEMS)
operations.  As a January 2006 FAA
Safety Alert for Operators (SAFO)
stated, “HEMS operate in a demand-
ing environment.”  The SAFO noted
the number of commercial HEMS ac-
cidents from January 1998 through
December 2004 that involved CFIT,
night operations, and inadvertent flight
into instrument meteorological condi-
tions (IMC).  Of the 21fatal HEMS ac-
cidents noted, the SAFO said 21 oc-
curred during night operations.

I am not implying that the average
general aviation pilot faces the unique
risks the HEMS crews face when
landing on a highway somewhere to
pick up an accident victim.  But the
various FAA HEMS reports do point
out some ideas that GA pilots can use
to reduce their night flight risks.  

Some of those ideas include
good decision making.  The first deci-
sion every pilot must make when
planning a night flight is, should the
flight be made.  When applying good
risk analysis, the right decision may
be to delay the flight until the next
day.  

Another factor is, how proficient
are you flying at night?  This involves
the perennial question of legal cur-
rency versus proficiency.  You may be
legal, but are you safe.  Please note,
to ensure night currency involving
being pilot in command (PIC) while
carrying passengers, your required
landings must be to a complete stop
in the same aircraft category, class,
and type, if a type rating is required.
For a complete list of night currency
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requirements to be PIC carrying pas-
sengers at night, you should review
Title 14 Code of Federal Regulations
(14 CFR) section 61.57(b).  If you are
not comfortable flying at night, you
should arrange for some night instruc-
tion with a qualified and night current
flight instructor.

The SAFO also pointed out the
need for ground and flight training in
aircraft system malfunctions and the
importance of good aeronautical deci-
sion making including the decision to
divert, continue, or terminate the flight.

For those aircraft so equipped, the
SAFO pointed out the benefit of using
a radar altimeter if available, the use of
enhanced vision systems, and the use
of a Terrain Awareness Warning Sys-
tem.  These are all tools to increase
safety which reduces your flight risk.
Some of the new GPS-based terrain
awareness tools being developed offer
a lot of promise.

The SAFO emphasized the benefit
of a good weather brief and the possi-
bility of raising your own minimum
weather minimums to increase your
safety.  The need for a complete
weather brief and updating that infor-
mation in flight was also highlighted.

As noted earlier, the need to re-
view significant terrain and obstacles
along your route of flight starting from
your departure airport to your destina-
tion and any required alternate airports
cannot be emphasized enough.  

One item I don’t remember ever
seeing before was a recommendation
to, “Make pilot compartment, to the
extent possible, free of glare and re-
flections.  Ambient light may have
been a factor in some of the night ac-
cidents.”  Although the report was re-
ferring to helicopter operations, I think
this recommendation makes a good
point.

Pilots should also reduce personal
distractions when taking off and land-
ing.  The airline sterile cockpit concept
of only operational conversations dur-
ing takeoff, and below 10,000 feet for
some, is one way to reduce potential
distractions.

I found another important recom-
mendation searching the Internet.  It
was in an art icle written by Ken

Steiner posted on the San Carlos Air-
port Pilots Association Aviation Safety
Page.  In the article Steiner (the article
said he was the Claims Manager and
Assistant Vice President for the San
Francisco office of the United States
Aircraft Insurance Group and active in
accident investigation) told of one ac-
cident that “…took place on a crystal
clear, moonless night at a remote
desert airport.  Although visibility was
otherwise excellent, witnesses de-
scribed conditions as pitch black with
no visible horizon.  The 2,000-hour, in-
strument pilot took off from a lighted
runway.  Within half-a-mile of the run-
way departure end, the aircraft went
into a 90 degree left bank.  The left
wing tip struck the ground causing the
aircraft to cartwheel resulting in the
destruction of the aircraft and two fa-
talities.”  Steiner said this was a clas-
sic black hole accident where, on a
dark night visual references are limited
or non-existent, a pilot must be able
to transition from VFR conditions to
instrument conditions in, as he said, a
blink of an eye. 

This accident illustrates the fact
that night flight operations can be
deadly immediately upon takeoff for
the unprepared.  Add in the risks en
route, such as inadvertent flight into
clouds or IMC and the possibilities of
fog or other obstructions to vision at
the landing airport, and you can begin
to see that night flight requires extra
preparation and planning.  In one
case involving a turbojet departing
from the San Diego area several years
ago, the pilot decided to pick up his
instrument flight plan after takeoff.
Departing visually at night, the aircraft
hit a mountain top east of San Diego
killing all onboard.  The pilot failed to
see and avoid the mountain top hid-
den in the “black hole” east of the city.

The risks are real.  Preparation is
the key to a successful flight.  Another
technique that can reduce night land-
ing accidents is to know the published
altitude of the field.  Rather than de-
pend upon your eyes alone in flying
your approach, you should base your
approach altitude upon that of the air-
field.  This is one way to minimize the
visual affects of wide, narrow, or slop-

ing runways.  Another technique is to
use all available approach lights, such
as VASI and other runway lights.  If the
airport has pilot controlled lighting, be
aware that the lights may switch off if
you activated them early in your arrival
process.  You might want to key the
activation code again on base to final
or on final approach.  The FAA Air-
port/Facility Directory (AFD) for the air-
port will tell you how to key the pilot
controlled lighting.  The AFD will also
list what other flight aids will be avail-
able.  For example, the Laurier, Wash-
ington, listing for Avey Field includes a
remark that “Rwy marked with retro-
reflective devices.”  Examples for other
airports include recommended night
landing runways, types of warning
lights, and the lack of lights.  An im-
portant risk to consider at smaller air-
ports is unlit towers.  Notices to Air-
men (NOTAM) may report those
lighted towers near airports that are
out of service.  The best defense
against all towers is to check your
charts for any listed towers and to
maintain your en route altitude as long
as possible.     

A final recommendation is to use
all available navigation aids and infor-
mation.  Any type of glide path guide,
whether electronic or visual, will keep
you out of the trees at the end of the
runway.  If you have access to the lat-
est approach procedure for the air-
port, the published data will provide al-
titude information throughout the
approach.  A through review of the
AFD for the airport will also provide im-
portant information.  A final check for
any NOTAMs is important.  You don’t
want to arrive at the airport expecting
to use runway lighting, if the lights are
out of service.  

These are only a few safety rec-
ommendations for night operations.
The key to having a safe flight is ade-
quate preparation and a qualified, cur-
rent, and rested pilot able to make
good decisions.  Have a safe season
of night flying.  Remember to file a
flight plan if going VFR, and be careful
when flying near black holes, you
don’t know what might be lurking
there.  What you don’t know, can kill
you.
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correctly in a reliable record?  Of if
someone else made the entry, is it
correct?  If you rent the aircraft you fly,
do you routinely check its paperwork
for currency?  No, I am not talking
about the required 24-month checks
for its transponder and static system,
as appropriate.  Nor am I talking about
the annual inspection of its emergency
locator transmitter (ELT), i f  so
equipped.  I am asking if you check
that its annual inspection is current.
Do you know if the aircraft has to have
a 100-hour inspection?  If so, is the
100-hour inspection current?  Can a
100-hour inspection cover a 105 hour
period?  Is so, how?  If the aircraft has
an FAA-approved IFR GPS installed,
does it have a current data base if you
use it IFR?  If so, was a proper record
made of the data base installation?
Finally, if the aircraft is legal, are you
legal to be pilot in command?

These are important questions.  I
think most of us tend to forget the im-
portant issues involved in these ques-
tions.  Obviously, flight safety is the

most important.  However, failure to
properly record the results of these in-
spections can result in enforcement
actions against the pilot in command
for operating a non-airworthy airplane,
as well as exposing the aircraft owner
or operator to possible enforcement
action as well as possible insurance
problems in the event of an accident.  

In researching the proper format
for recording a VOR operational
check, which is found in Title 14 Code
of Federal Regulat ions (14 CFR)
§91.171, VOR equipment check for
IFR operations, I thought this would
be a good time to review the VOR re-
quirements for operating a civil aircraft
under IFR using the VOR navigational
system.  In describing how a VOR
system can be checked, subsection
(2) of that regulation states, “Has been
operationally checked within the pre-
ceding 30 days, and was found to be
within the limits of the permissible in-
dicated bearing error set forth in para-
graph (b) or (c) of this section.”  

The rule then lists the permissible

H ow do you know?  In
today’s GPS world, do you
still think about using the
VOR navigation system any

more?  Most IFR approved GPS sys-
tems installed today were approved
under Technical Standard Order
(TSO)-C129a for supplemental use.
This supplement use limitation re-
quires alternate navigation equipment
to be available onboard the aircraft.
As noted in the Aeronautical Informa-
tion Manual (AIM), as long as your
GPS uses RAIM for integrity monitor-
ing, you don’t have to be actively
monitoring your alternate navigation
equipment, but if you lose RAIM or if
RAIM is predicted to be lost, you
must use your alternate equipment.
That other equipment might be your
VOR.   If you have VOR capability, and
most airplanes that file instrument
flight rules (IFR), probably have at
least one onboard, when was the last
time you checked its accuracy?  More
importantly, if you did check its accu-
racy, did you enter the required check

Is Your Airplane IFR Legal?
by H. Dean Chamberlain



errors.  In summarizing those errors, at
the departure airport using an ap-
proved radiated VOR test signal or
designated ground test point, a maxi-
mum error of plus or minus four de-
grees.  A maximum of plus or minus
six degrees of error is permissible
using an airborne procedure as out-
lined in the rule.  Using the procedure
outlined in the regulation for checking
one independent VOR receiver against
a second unit in the aircraft permits a
maximum of plus or minus four de-
grees as acceptable.  The regulation
provides complete details for doing
the respective type of tests.  [The ap-
propriate FAA Airport/Facility Directory
for your area lists VOR receiver check-
points and VOR Test Facilities (VOT)
you can use for the checks.]

The key to your use of an aircraft
using a VOR system for IFR flight is
contained in subsection (d) of the rule.
That subsection states in part, “Each
person making the VOR operational
check, as specified in paragraph (b) or
(c) of this section, shall enter the date,
place, bearing error, and sign the aircraft
log or other record.” If a test signal is
used as part of the test, there is a
record requirement for the test signal.

If there is an FAA-approved IFR
GPS installed in the aircraft, do you
know who is authorized to update the
data base?  Are you?  Once the data
base is updated, do you know how to
check if the signoff was done cor-
rectly?  If not, you might want to re-
view 14 CFR part 43.  The authority to
update the GPS data base is con-
tained in Appendix A to Part 43, Major
alterations, major repairs, and preven-
tive maintenance, subsection (c) Pre-
ventive maintenance (32).  Subsection
32 says, “Updating self-contained,
front instrument panel-mounted Air
Traffic Control (ATC) navigational soft-
ware data bases (excluding those of
automatic f l ight control systems,
transponders, and microwave fre-
quency distance measuring equip-
ment (DME)) provided no disassembly
of the unit is required and pertinent in-
structions are provided.  Prior to the
unit’s intended use, an operational
check must be performed in accor-
dance with applicable sections of part

91 of this chapter.”
Part 43 explains who may con-

duct the operational check and how
the results of that check must be
recorded.  The following are excerpts
from part 43.  Anyone interested in
performing any of work outlined in part
43 must review the entire contents of
the rule to ensure compliance.  These
excerpts are only intended to provide
a quick overview of the rule.  If you are
a sport pilot or the work involves a
light-sport category aircraft, you need
to review the rules that apply to sport
pilots or light-sport aircraft.

Q.  Can a pilot perform preven-
tive maintenance?

A. Yes.  “The holder of a pilot cer-
tificate issued under Part 61 may per-
form preventive maintenance on any
aircraft owned or operated by that
pilot which is not used under Part 121,
129, or 135.”

Q. What is involved in approv-
ing an aircraft for return to service
after performing preventive main-
tenance?

A. Section 43.5, Approval for re-
turn to service after maintenance, pre-
ventive maintenance, rebuilding, or al-
teration, states in part, “No person
may approve for return to service any
aircraft, airframe, aircraft engine, pro-
peller, or appliance, that has under-
gone maintenance, preventive mainte-
nance, rebui lding, or alterat ion
unless—

(a) The maintenance record entry
required by Sec. 43.9 or Sec. 43.11,
as appropriate, has been made.”

Q. Who can approve an aircraft
to return it to service?

A. Sec. 43.7,Persons authorized
to approve aircraft, airframes, aircraft
engines, propellers, appliances, or
component parts for return to service
after maintenance, preventive mainte-
nance, rebuilding, or alteration, states
in part, “A person holding at least a
private pilot certificate may approve an
aircraft for return to service after per-
forming preventive maintenance under
the provisions of Sec. 43.3(g).”  Sec-
tion 43.7(g) and (h) explain what sport

pilots and holders of a repairman cer-
tificate (l ight-sport aircraft) with a
maintenance rating may do concern-
ing light-sport aircraft.

Q. What must the required
record contain?

A. Sec. 43.9, Content, form, and
disposition of maintenance, preventive
maintenance, rebuilding, and alteration
records (except inspections performed
in accordance with part 91, part 123,
part 125, Sec. 135.411(a)(1), and Sec.
135.419 of this chapter), states in
part, (a) Maintenance record entries.
Except as provided in paragraphs (b)
and (c) of this section, each person
who maintains, performs preventive
maintenance, rebuilds, or alters an air-
craft, airframe, aircraft engine, pro-
peller, appliance, or component part
shall make an entry in the mainte-
nance record of that equipment con-
taining the following information: (1) A
description (or reference to data ac-
ceptable to the Administrator) of work
performed.  (2) The date of completion
of the work performed.  (3) The name
of the person performing the work if
other than the person specified in
paragraph (a)(4) of this section. (4) If
the work performed on the aircraft, air-
frame, aircraft engine, propeller, appli-
ance, or component part has been
performed satisfactorily, the signature,
certificate number, and kind of certifi-
cate held by the person approving the
work. The signature constitutes the
approval for return to service only for
the work performed.

Although the above information
may be more than you wanted to
read, the information provides the reg-
ulatory basis for performing the re-
quired operational checks for VOR
and installing a data update to a GPS
system. 

For more information about all
types of repairs, you should check the
various appendixes to part 43 which
define what are major repairs, major
alterations, preventive maintenance,
and the various types of inspections.
Part 43 also provides definitions of the
various types of maintenance and who
is authorized to perform that mainte-
nance.
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O
n October 1, the Federal
Aviat ion Administrat ion
(FAA) ushered in a new ef-
fort to help aircraft owners,

pilots, and aviation maintenance tech-
nicians avoid mistakes that lead to ac-
cidents. Called the FAA Safety Team,
or “FAASTeam” — the program is de-
voted to decreasing aircraft accidents
by promoting a cultural change in the
aviation community toward a higher
level of safety.

The Team uses a coordinated effort
to focus resources on particularly elu-
sive accident causes. The program fea-
tures data mining and analysis, team-
work, instruction in the use of safety
management systems and risk man-
agement tools, and development and
distribution of educational materials.

Safety in the Numbers
There’s plenty of data available on

aircraft accidents, but it’s often difficult
to determine exactly what the data
says should be done to reduce acci-
dents. The FAASTeam is developing a
Web-based “Data Mart” specifically to
give each FAASTeam program man-
ager the correct data for his or her ge-
ographic area. This will include acci-
dent data for airmen who live in one
area, but actually had an accident in
another area. 

This is an important new concept.
Previously, accident data was summa-
rized by where the accidents oc-
curred. Programs to address those
accident causes were developed and
delivered in that area — but many air-
men who had the problem, and others
like them, were not there to receive it.
The FAASTeam will reach these air-
men on their home turf, not in the area
of the accident site.

FAASTeam program managers are
being trained to analyze the data and
extract system and human factors
problems. The issues identified will be
combined with information from local

FAA inspectors who certify and per-
form surveillance on airmen and air
operators. Together, the data and in-
formation becomes the program man-
ager’s “source data.” They will use
source data to develop topics and
tasks that will be woven into an annual
plan of action. 

Regional FAASTeam managers
will coordinate and prioritize the ac-
tions of their program managers into a
cohesive and efficient regional plan. All
this effort is designed to make sure re-
sources are devoted to activities that
will have the biggest impact on the
safety culture and accident rate.

The “Team” in FAASTeam
Teamwork will allow the FAA to

multiply its efforts beyond what the
program managers can do alone. The
FAASTeam will develop symbiotic rela-
tionships with individuals and industry
groups that have a vested interest in
aviation safety. These individuals,
called FAASTeam representatives, will
work closely with the program man-
agers to deliver our safety message to
airmen on a local level. The coordi-
nated effort of all these FAASTeam
members is what will cause the safety
culture to tip in the right direction.

Grassroots System Safety
The FAASTeam will bring the con-

cept of system safety to segments of
the aviation community that have not
experienced it before. Aviation opera-
tors such as flight/mechanic schools
and repair stations identified to have
higher risk levels will be provided with
training on how to develop their own
safety management systems, includ-
ing the tools necessary to set up their
own system. The FAASTeam will pro-
vide risk management training and
tools to individual airmen and organi-
zations via live seminars conducted by
FAASTeam Members and online train-
ing found on the FAASTeam’s Web

application <FAASafety.gov>.

Innovation = Behavior
Change

The Team is developing new prod-
ucts for airmen and air groups, focus-
ing on showing airmen how they can
change their behavior to be consistent
with the new safety culture. Many of
those products will be developed by
working with industry FAASTeam
members. Others will come from our
National Resource Center, collocated
with the FAA Production Studios in
Lakeland, FL. This facility can take new
product ideas from FAASTeam mem-
bers and turn them into safety prod-
ucts in a variety of media, which can
then be duplicated, stored, and
shipped (or beamed via satellite) wher-
ever needed.

Decades of Safety Advocacy
For more than 36 years, the FAA

has had a program to improve aviation
safety. The effort began as the Acci-
dent Prevention Program on June 30,
1970. That program introduced the
concept of a joint effort sponsored by
the FAA and the aviation community to
reduce the aviation accident rate. Over
the years, the endeavor evolved into
the Aviation Safety Program, and con-
vincingly demonstrated that the gen-
eral aviation accident rate could be re-
duced. In the 1990s, the program
expanded to include aviation mainte-
nance technicians. 

While highly successful, the Avia-
tion Safety Program took a “shotgun”
approach, educating airmen on all
types of safety subjects that success-
fully reduced accidents in the past.
But today, the easy-to-fix accident
causes have all been addressed. The
FAA has created the FAASTeam to
take aviation safety one step further. 

Les Dorr, Jr., is a Media Specialist
in FAA’s Office of Communications.
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The FAA Safety Team Takes Aim at Aircraft Accidents
by Les Dorr, Jr.
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N ot a very original way of
getting someone’s atten-
tion, but it worked for years
for a famous cartoon char-

acter.  But will it get the attention of
someone entering the traffic pattern
at your neighborhood non-towered
airport on a busy Saturday after-
noon?

I think not.  The topic of how to
communicate with your fellow aviator
starts with your first day of flight train-
ing.  The problem is how many pilots
cont inue to use the FAA recom-
mended communication procedures
once they no longer are student pi-
lots.  I still have not found the phase
“You were stepped on” in the Aero-
nautical Information Manual (AIM).
However, if you are reviewing com-
mon phases used on Citizen Band
(CB) radio, you will hear the phase
frequently.  The common usage of
the phase means someone else was
transmitting on the CB radio while
you were trying to talk.  The result is
your transmission was disrupted to
the point it was unintelligent to the
person you were trying to communi-
cate with.  But, the reason I men-
tioned the phase “stepped on” is be-
cause I want to remind everyone
trying to communicate on a radio or
in person to listen before trying to
talk.  As Ray Stinchcomb, an aviation
safety inspector (operations) here at
FAA Headquarters said, “When peo-
ple are talking, they are not listening.
Someone who enters the traffic pat-
tern and constantly announces the
aircraft’s position around the pattern
may not be listening.  It is one thing
to announce your position, but it is
also important to listen for other air-
craft in the area about to enter the
pattern and to give those other pilots
a chance to talk.”

Failure to listen on the desig-

nated frequency effectively “cuts off
communication” when it is needed
most.  That need is greatest on a
clear, visual flight rule day at a non-
towered general aviation airport.
This is the type of day when you are
at the greatest risk of having a mid-
air collision.  Failure to effectively
communicate could resu l t  in  a
deadly situation.  It is important to
remember that talking is not effec-
tive communication.  Words must be
heard, understood, and the desired
action initiated before effective com-
munication has taken place.  How-
ever, there is one caveat.  Not every
aircraft has a radio onboard, and
there is always the possibility that
one that does have a radio onboard
may have had a radio fa i lure en
route, and then there are always
those few pilots in aircraft with ra-
dios that never turn the radios on.  

“I tawt I taw a puddy tat.  I
did, I did see a puddy tat!”

This is why Tweety Bird’s famous
expression is so important.  As out-
lined in Title 14 Code of Federal Reg-
ulations part 91, Right-of-way rules:
except water operations, subsection
91.113(b) states in part, “General.
When weather conditions permit, re-
gardless of whether an operation is
conducted under instrument flight
rules or visual flight rules, vigilance
shall be maintained by each person
operating an aircraft so as to see
and avoid other aircraft.”  All pilots
have a responsibi l i ty to see and
avoid other aircraft whether or not
the aircraft involved have functioning
radios.  As Tweety Bird feared, the
“puddy tat” he failed to see might be
his demise.  The same is true of the
aircraft you fail to see when in visual
conditions. 

So what can be done?  First, pi-
lots can rev iew the FAA recom-
mended communication model in the
AIM.  Too much radio “chatter” is as
bad as too little self-announcement.
Second, we can all learn to listen.
For example, i f  you monitor ap-
proach control, if one is available for
your local airport, you can listen to
its aircraft position reports to in-
crease your situational awareness of
nearby aircraft.  In addition, you can
monitor the designated airport fre-
quency while inbound to get an idea
of any aircraft in the pattern or in-
bound or outbound to the airport.
Obviously, if someone is not talking,
unless you see the aircraft you will
not know it is there.  That is why it is
a good idea to transmit in the blind
for anyone monitoring the common
traff ic advisory frequency (CTAF)
when you are inbound to a non-tow-
ered airport.  The key is not to trans-
mit so much that other pilots cannot
announce their positions and inten-
tions. 

AIM paragraph 4-1-9, Traffic Advi-
sory Practices at Airports Without Op-
erating Control Towers, says in sub-
paragraph 4-1-9 (a)(1), “There is no
substitute for alertness while in the
vicinity of an airport.  It is essential that
pilots be alert and look for other traffic
and exchange traffic information when
approaching or departing an airport
without an operating control tower.
This is of particular importance since
other aircraft may not have communi-
cation capability or, in some cases, pi-
lots may not communicate their pres-
ence or intentions when operating into
or out of such airports.  To achieve the
greatest degree of safety, it is essential
that all radio-equipped aircraft trans-
mit/receive on a common frequency
identified for the purpose of airport ad-
visories.”   
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AEROMEDICAL
Carbon Monoxide
Winter Cometh—Keeping Warm on a Cold Winter Day 9-10/05

Deaf Pilot
Breaking the Sound Barrier 7-8/05

Health
Deep Vein Thrombosis and Travel 1-2/05
Saropenia—Muscle Wasting 9-10/06
Seasonal Allergies or Sinus Infection? 5-6/06

Medical
Denial of Health Insurance and Medical Certification, 

Are They Mutually Exclusive? 11-12/05
The Dreaded Medical 9-10/05

Vertigo
It Can Happen to the Best of Us 5-6/05

AIRCRAFT
Balloons
The FAA and How Balloons Fly—from Liftoff to Landing 9-10/05
Tales of an ASI:  Up, Up, and Away! Or Watching 

the Experts Run a Really Big Show 1-2/05

FSB
I Rode the Mustang and Didn’t Get Thrown 11-12/06
Tales from an FAA Inspector:  A Safety Task Often Overlooked 5-6/06

Light Sport 
Becoming a Sport Pilot Examiner 9-10/05
Breaking the Code 3-4/06
Designated Pilot Examiners Seeking Sport Pilot Examiner Privileges 7-8/05
Experimental Light-Sport Aircraft Q & As 1-2/05
Flight Instructor Responsibilities for a Sport Pilot Proficiency Check 5-6/05
Light-Sport Aircraft/Sport Pilot Timelines Are Approaching 5-6/06
Maintenance and Modification of Light-sport Aircraft 11-12/06
Sport Pilot Flight Instructor Privileges, Limits, 

and Record Keeping Requirements 3-4/05

Registration
Aircraft Registration Starts Heating Up 1-2/06

Safety
Creative Aircraft Ground Safety 3-4/05
Is You Aircraft Winterized? 9-10/06
Tis the Season 11-12/06

Single-Seat Aircraft
Going Solo 1-2/05

Technically Advanced Aircraft
Breakthrough Technologies for Situational 

Awareness—One User’s Experience 1-2/05
From the Logbook:  200-knot Airplane Meets 90-knot Mind 11-12/05
Modern Aircraft Electrical Systems 11-12/06
“No Going Back” 7-8/06

UAV
Did You See the UAV? 3-4/05
FAA Certificates First Commercial Unmanned Aerial Vehicle 11-12/05
My Last Flight of 2005 3-4/06

Ultralight
What Part 103 Is Not 7-8/05

VLJ
So What’s All This about VLJs? 7-8/06

AIRPORTS
Approaches
Circling Approaches and their Conduct 

during Instrument Proficiency Checks 1-2/05
Tales from an FAA Inspector:  Airports with Over Water Approaches 7-8/05
Tales from an FAA Inspector:  Correction and Beseeching Time 9-10/05

Emergency Planning
Emergency Planning for General Aviation Airports 1-2/05

Promotions
May I See your Passport, Please 3-4/06

Safety
An Airport That Cares 5-6/06
Creative Aircraft Ground Safety 3-4/05
Minden-Tahoe Airport:  All a Matter of Planning 5-6/06

AIR TRAFFIC
AFSS Contract
Flight Service—A New Service Provider 11-12/06
Preparing for the Future:  

Automated Flight Service Stations and A-76 1-2/05
Transition of Flight Services 11-12/05
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ATC
The Ice Man, Heath Wells 9-10/06
Introducing Revised ATC Terms for 

Describing Radar Weather Echoes to Pilots 3-4/06
Weather to Go 7-8/06

FSS
From the Logbook:  Understand your Briefing?  9-10/06
Preflight Weather:  What to Expect from Flight Service 3-4/05
Thunderstorms/Pilots/AFSS and ATC 7-8/05

Communication
Determination, Communication, 

and the Worst Disaster in Aviation History 11-12/05
Did You Know your Airplane Has a Phone for 

Calls to AFSS or Clearance Delivery? 11-12/05

NOTAMs
Distant Versus Local NOTAMs 1-2/06

TFR
FAA Fact Sheet:  Security Restricted Airspace 9-10/05
Tales from an FAA Inspector:  Temporary Flight Restricted Areas 5-6/05
Tales from an FAA Inspector:  Correction and Beseeching Time 9-10/05
A “Three Strike” ADIZ Violator 1-2/06

INSTRUCTION
DPE
Sport Pilot:  Becoming a Sport Pilot Examiner 9-10/05
Sport Pilot:  Designated Pilot Examiners 

Seeking Sport Pilot Examiner Privileges 7-8/05

FITS
FAA/Industry Training Standards Program Update 3-4/05
FITS and Scenario Development 7-8/06
FITS-based Scenario Training:  Are We Ready for This? 11-12/05
FITS Is Here 3-4/06
FITS:  What Users Think 7-8/05
Yank and Bank vs Push and Manage 5-6/05

IACRA
Your Guide to IACRA 1-2/06

Instructor/Instruction
Do You Know the Difference between 

Being Legal and Being Proficient?  9-10/06
FITS and Scenario Development 7-8/06
From the Logbook:  200-knot Airplane Meets 90-knot Mind 11-12/05
From the Logbook:  CFI/Flight Instructor—Is There a 

Difference?  Which Are You?  Which Do You Need? 5-6/06
Sport Pilot Flight Instructor Privileges, Limits, 

and Record Keeping Requirements 3-4/05

Sport Pilot:  Flight Instructor Responsibilities for a 
Sport Pilot Proficiency Check 5-6/05

System Safety in Modern Flight Training 1-2/06
Teaching Kids to Fly with a Joystick 1-2/06

PTS
Transforming Science into Art 7-8/05

Single-Seat Aircraft
Going Solo 1-2/05

System Safety 
System Safety in Modern Flight Training 1-2/06
What You Do in Systems Thinking 1-2/06

TAA
All That’s Old Is New Again 7-8/06
FITS-based Scenario Training:  Are We Ready for This? 11-12/05
From the Logbook:  200-knot Airplane Meets 90-knot Mind 11-12/05
“No Going Back” 7-8/06
Yank and Bank vs Push and Manage 5-6/05

MAINTENANCE/AVIONICS
AC 43-16
Aviation Maintenance Alerts:  Agusta; A 109E; 

Cracks in Vertical Stabilizers; AT 5530 1-2/06
Aviation Maintenance Alerts:  Beech 58; Pneumatic 

Deice System Contamination; ATA 3010 9-10/06
Aviation Maintenance Alerts:  Beechcraft A-36; Imploded 

Tip Tank, ATA 2810 3-4/06
Aviation Maintenance Alerts:  Beechcraft G33; Loose 

Nose Gear Steering Rod-End; ATA 3250 11-12/05
Aviation Maintenance Alerts:  Cessna 172S; 

Worn Aileron Control Cable, ATA 2710 5-6/06
Aviation Maintenance Alerts:  Cessna A185F; 

Freezing Brakes; ATA 3243 9-10/05
Aviation Maintenance Alerts:  Double Flameout BE-400 1-2/05
Aviation Maintenance Alerts:  Double Flameout BE-400 comments 3-4/05
Aviation Maintenance Alerts:  Kolb; Mark III 7-8/05
Aviation Maintenance Alerts:  Throttle Control Cable 5-6/05

Avionics
All That’s Old Is New Again 7-8/06
Breakthrough Technologies for Situational 

Awareness—One User’s Experience 1-2/05
Does Anyone Remember What V-O-R Stands for? 5-6/05
GPS:  We’re Hooked! 7-8/06
GPS Approach Minima—“How Low Can You Go?” 7-8/06
Is Your Airplane IFR Legal? 11-12/06
Modern Aircraft Electrical Systems 11-12/06
“No Going Back” 7-8/06
The Snow That Went “Bump” in the Night 9-10/05
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ELT
ELT Update—Limit your 406 MHz Testing Time 3-4/06
PLB—Is One in your Future? 3-4/06

Fuel
Avoiding a Most Unpleasant Come Down 7-8/05
The Causes and Remedies of Aviation Misfueling 7-8/05
Draining Fuel Sumps—It Is Not As Simple As I Used to Think 5-6/05
Fuel Low 7-8/06

Light-Sport
Maintenance and Modification of Light-sport Aircraft 11-12/06

Tires
How Old Is This New Tire? 3-4/05

Unapproved Parts
Unapproved Parts Notification:  Aircraft Propellers 9-10/05

Weight and Balance
Safety First:  A Weighty Matter 9-10/05

MISCELLANEOUS
Child Restraints
Childproof your Flight 5-6/05

Editor’s Runway
Air Show Season Begins 5-6/06
Everybody Is Talking about… 5-6/05
FAA Aviation News:  A Time of Change 1-2/05 
A Few Thoughts about Knowing before You Buy 7-8/05
45 Years and Counting 1-2/06
It Has Been a Long Winter 3-4/05 
A Reminder, Buyer Beware 3-4/06
Share your Love of Aviation before It Is too Late 9-10/06
Thank You—! 11-12/05
Welcome Aboard 11-12/06
What Happened to Summer? 9-10/05
You Can Make a Difference 7-8/06

International
Cooperation with China Passes the 10-year Mark 5-6/05
Transborder U.S./Canadian Flight Requirements 3-4/05

Personalities
Aaron Tippin—Singer, Pilot, and A&P 7-8/06
Dr. Jon Jordan, the Federal Air Surgeon, Retires 1-2/06
FAA’s New GA Manager Envisions Lowering 

Accident Rate, Peter Dula 5-6/05
The Ice Man, Heath Wells 9-10/06
Make a Difference in Aviation Safety 7-8/06

Meet Our New Writer, James Williams 11-12/06
“Ode to a Jump Seat” 9-10/05
Prescription for Successful Ballooning, Dr. Carol Rymer Davis 9-10/06

Safety Program
Aaron Tippin—Singer, Pilot, and A&P 7-8/06
Courses, Sources, and Resources 9-10/06
The FAA Safety Team Takes Aim at Aircraft Accidents 11-12/06
Introducing the FAA Safety Team 3-4/06
Introducing the Federal Aviation Administration Safety Team 7-8/06
Uncle Sam Wants You –Becoming an Aviation Safety Counselor 9-10/05

Special Events
Air Show Survival Tips 3-4/05
AirVenture 2006 7-8/06
Balloon Fiesta 2006:  “Out of the Blue” 8-10/06
“Come Touch the Sky” with Albuquerque 

International Balloon Fiesta® 2005 9-10/05
Countdown to AirVenture 2005 7-8/05
Countdown to Reno 7-8/06
Mid-/Atlantic Fly-In Holds Second Annual Fly-In 5-6/05
Our 45th Anniversary Issue Reprinted January 1961 Issue 1-2/06
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F rost—it makes interesting
patterns on windows, looks
great on pumpkins, is hard
to scrape off your car’s

windshield, and is potentially danger-
ous on your airplane.  This is also the
time of the year when you can expect
to find frost or ice on your airplane.  

The frost photographs in this arti-
cle were taken in September 2006 at
Truckee-Tahoe Airport in Truckee, Cal-
ifornia.  I went to Truckee, elevation
5,900 feet mean sea level, hoping to
take some ice or snow photographs
to illustrate a winter safety article I
wanted to include in this issue.  As I
drove west from Reno, Nevada, along
Interstate 80 into the mountains, I real-
ized the weather was not cooperating.
I had hoped for snow like last year, but
I quickly realized I was not going to
find any.  Frankly, the weather was just
too nice.  It was cold, but there was
no chance of snow.  But since I have
yet to find an airport I didn’t like, I

drove to Truckee to see what I could
find.

Imagine my surprise when I
parked my car and saw a pilot, Clint
Bazzill from El Granada, California,
using the sun to remove frost from his
white Kitfox airplane.  As he worked
on the aircraft, he would move the air-
craft around to expose particular areas
of it to the most direct rays of the sun.
In talking to him, he was aware of the
danger frost posed to his safe depar-
ture.  He wanted a clean, dry aircraft.  

Then to my surprise, I saw a large
business jet, a Cessna 680, parked
down the ramp.  From the sounds I
heard, either an engine or an auxiliary
power unit was running on the jet.
Seeing people walking around the air-
craft, it was obvious the crew was
preparing for a departure.  As I
watched, I saw an airport pickup truck
drive up to the jet.  A man took a tall
stepladder off the truck and set it up
near the tail of the aircraft.  Then in a

scene that would make the grumpiest
FAA safety inspector happy, one of the
men near the aircraft climbed the lad-
der to physically inspect the T-tailed
horizontal stabilizer for frost.  Some of
the photographs in this article show
that inspection. 

I  thought that crew was truly
showing its professionalism as one of
its members inspected the aircraft for
frost.  Frankly, it was not easy to do.
The airport office had to be contacted.
Someone had to go and get a ladder
tall enough to reach the tail, and finally
a crew member had to climb the lad-
der to check for frost and possibly ice.  

If it had been your aircraft, would
you have done it?  Even if it was your
typical low-wing Mark I family flyer,
would you have walked around the
aircraft to physically inspect and touch
the aircraft’s surfaces for contamina-
tion?

The sad thing is some crews have
not physically checked their aircraft’s
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Frost —
Pretty But Dangerous
story and photos by H. Dean Chamberlain



surfaces, and that failure has con-
tributed to accidents. Surprisingly, ac-
cording to one report I read, jet aircraft
seem to be more susceptible to frost
and wing contamination than some
other types of aircraft.  When I pho-
tographed the aircraft shown in this
short article, it was my intention just to
remind everyone of the need to check
your aircraft for frost, ice, or snow.
But as I started talking to people here
at Headquarters about the article, sev-
eral pointed out important safety ma-
terial that I should review and consider
adding to what at one point was going
to be a short photo essay on the dan-
gers of frost.

The first source is a September
2006 Safety Alert from the National
Transportation Safety Board (NTSB)
warning pilots of the dangers of air-
craft icing.  The Alert (SA-06) titled
“Aircraft Icing,” includes a subtitle that
says, “Pilots urged to beware of air-
craft upper wing surface ice accumu-
lation before takeoff.”  The sidebar
with this article is the complete text of
the Alert. 

Another good source of informa-
tion I was told about is a NASA Inter-
net Web site that has a video training
course on it.  The URL for the site is

<http://aircrafticing.grc.nasa.gov/cour
ses.html>.  The NASA site has two
video courses of benefit to general avi-
ation pilots.  The first is titled “A Pilot’s
Guide to Ground Icing.”  The second
one is titled “A Pilot’s Guide to In-Flight
Icing.”  The NASA site also provides
detailed resources for the courses as
well as review material, media files, ac-
cident reports, and other icing related
materials.  NASA has done a lot of re-
search on aircraft icing.  You can find
that information on its Web site
<http://icebox.grc.nasa.gov>.

FAA has published many docu-
ments and advisory circulars (AC) on
winter operations, such as frost, icing,
freezing rain, and snow.  Although
much of that material addresses air
carrier and commuter operations, the
material provides important informa-
tion for other types of flight operations
as well.  My initial FAA search returned
27 AC titles on the word “frost.”  In re-
viewing several of the ACs, one AC
noted that “Most pilots are aware of
the hazards of ice on the wings of an
aircraft.  The effects of a hard frost are
much more subtle.  This is due to an
increased roughness of the surface
texture of the upper wing and may
cause up to a 10 percent increase in

the airplane stall speed.  It may also
require additional speed to produce
the lift necessary to become airborne.”
The AC, AC 61-84B,  also said, “Once
airborne, the airplane could have an
insufficient margin of airspeed above
stall such that gusts or turning of the
aircraft could result in a stall.”

AC 135-16, titled “Ground Deicing
and Anti-Icing Training and Checking,”
was written for the Title 14 Code of
Federal Regulations (14 CFR) part 135
community.  However, the AC made
several important points that all GA pi-
lots can benefit from.  The first is the
“Clean Aircraft Concept.”  This sum-
marizes regulatory guidance in 14
CFR parts 121 and 135 that says no
person may takeoff an airplane when
frost, ice, or snow is adhering to the
wings, control surfaces, or propellers
of the airplane.  The AC states, “The
rationale behind this concept is that
the presence of even minute amounts
of frost, ice, or snow (referred to as
‘contamination’) on particular airplane
surfaces can cause a potentially dan-
gerous degradation of airplane per-
formance and unexpected changes in
the airplane flight characteristics.”  The
AC also defined ground icing condi-
tions as any time conditions are such
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that frost, ice, or snow may reasonably
be expected to adhere to an airplane.
The AC defined frost, including Hoar-
frost, as a deposit of interlocking ice
crystals formed by direct sublimation
of water vapor on an object or aircraft
surface, which is at or below 32 de-
grees Fahrenheit or 0 degrees Celsius.

What I found interesting in the AC
was the statement that frost or ice can
form on an aircraft’s wing surfaces
when the temperature is above freez-
ing.  Although we normally think of
frost forming as a result of freezing
temperatures at ground level, the AC
said frost or ice can form on a wing
when the wing is “cold-soaked” and
encounters high humidity, rain, drizzle,
or fog, even though ambient tempera-
tures are above freezing.  A good ex-
ample of this is a cold aircraft landing
from the sub-freezing temperature of

high altitude down through the above
weather conditions.  The aircraft could
experience frost or ice forming on its
surfaces.  The AC also said cold-
soaked fuel can also cause frost to
form over the fuel tank areas in the
above conditions.  

AC 135-16 highlighted an impor-
tant safety point.  In its detailed sec-
tion dealing with deicing and anti-icing
fluids and the proper way to apply and
use them, the AC said, “Some fluids
may not be compatible with aircraft
materials and finishes and, some may
have characteristics that impair aircraft
performance and flight characteristics
or cause control surface instabilities.
Use of automotive antifreeze for deic-
ing is not approved.  Its holdover time
and its effects on aircraft aerodynamic
performance are generally unknown.”
The AC lists several ways to deice an

aircraft including several good refer-
ences regarding winter operations.
For your smaller GA type aircraft, one
of the best ways is a heated hangar.
Regardless of how you remove frost,
ice, or snow from your aircraft, be it
heat from the sun, deicing f luid,
scrapping, or another method that
works for you, a critical element is to
ensure that the contamination does
not refreeze back on your aircraft.
This is especially true on a critical
control surface or operating area such
as a control hinge that might prevent
the operation of that control surface.  

Failure to properly check for any
surface contamination such as frost,
snow, or ice and to properly remove
that contamination could result in you
becoming a test pilot in an aircraft
that might not be able to fly. 

Have a safe winter. 5

Whether you fly a small kit-built aircraft
such as this Kitfox, photo on the left, or
a large turbojet, such as this Cessna,
you need to inspect the aircraft for
frozen surface contamination.  If con-
tamination is found such as frost, snow
or ice, you need to follow the appro-
priate procedure for removing it.
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O n February 1, 2005, the
FAA awarded Lockheed
Martin Corporation (LM) a
contract to perform flight

services in 58 Automated Flight Ser-
vice Stations (AFSS) in the lower 48
states, Hawaii, and Puerto Rico.  The
AFSS Contract was a result of a pub-
lic/private competition following OMB
Circular A-76 guidelines.  The scope
of the public/private competition did
not include flight services delivered in
Alaska.   A little over one year ago, on
October 4, 2005, LM assumed re-
sponsibility to deliver flight services to
the flying public.

Should I have noticed a differ-
ence?  Not really.  Services continue
to be provided from 58 AFSSs in the
Continental U.S., Hawaii, and Puerto
Rico.  The change in service provider
should be transparent to the user, as
LM staffed all the AFSSs with incum-
bent employees and continued to pro-
vide flight services following the same
policies and procedures used by the
FAA on October 3, 2005.

The FAA Flight Service Organiza-

tion continues to provide oversight on
all flight services delivered to the flying
public.  The contract with LM is a per-
formance-based service contract that
establishes verifiable Acceptable Per-
formance Levels (APLs).  APLs are
metrics (21 total) established to enable
the government to measure contractor
performance.  These metrics are
backed up with financial incentives
and penalties.  The process for collec-
tion, measurement, and analysis of
APLs is governed by a Quality Assur-
ance Surveillance Plan (QASP) as exe-
cuted through a Quality Assurance
Evaluator (QAE) organization.

LM is expected to make system
improvements by implementing a new
suite of equipment, Flight Services 21
(FS21), providing information to flight
service specialists and pilots.  The
FS21 system includes a new network
enabled voice communication suite
and integrated hardware and software
automation tools.  LM’s last site in the
integration plan is expected during the
fourth quarter of fiscal year 2007 (July-
August time-frame).  FS21 will also uti-

lize the Internet more effectively.  For
the f irst t ime, Internet users and
briefers will be able to see the same
information.  

Over a 36-month transition period
that started October 2005, LM will
consolidate the services provided by
the existing 58 sites into three new
Hubs (located in Leesburg, Virginia, Ft.
Worth, Texas, and Prescott, Arizona)
and 17 refurbished existing facilities.

How are they doing?  LM is now
online with a new Web site:
<www.afss.com>.  You can provide
feedback directly to them on the serv-
ices they are providing by registering
on the site. 

FAA’s Flight Service Organization
is now online at <http://www.faa.gov/
about/office_org/headquarters_of-
fices/ato/so/fs/>. You can find infor-
mation on Flight Services today, the
background of the AFSS contract,
links to helpful sites, and a direct feed-
back link to both LM and the FAA.

Look for additional information on
the upcoming transition in a future
issue of FAA Aviation News.
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This article was written before
September 11, 2001, and published in
the November/December 2001 issue
of FAA Aviation News.  The author
asked if we could reprint it, as “people
still remember that holiday article and
it continues to add a little more to the
holiday spirit, especially for those who
are in our business.” —Editor

In the field of aviation our past in-
cludes two extraordinary brothers who
demonstrated that powered, con-
trolled flight was possible.  On Decem-
ber 17, 1903, at Kitty Hawk, North
Carolina, Wilber and Orville Wright
made history.  Their first controlled,
sustained flight lasted twelve seconds
and covered approximately 120 feet in
a heavier-than-air craft.  That same
day these famous brothers made
three more flights with each flight ex-
tending the time and distance flown.
The last flight of the day carried Wilber
852 feet and lasted 59 seconds.  As

inventors, builders, and flyers they fur-
ther developed the “aeroplane,” taught
men to fly, and opened the era of avia-
tion. 

By 1914, airplanes became one of
the more valuable tools of World War I.
When the war ended in 1918, the U.S.
Government found an important
peacetime role for aviation—delivering
mail.  The U.S. Army initiated an ex-
perimental mail service program in
May 1918.  Within months, airmail
service became the domain of the
U.S. Post Office Department.  In 1925
the Air Mail Act was passed making
the carriage of mail by air a private op-
eration under a system of competitive
bidding. 

Several entrepreneurs started the
commercial aviation business in the
late 1920’s and early 1930’s.  Daring
businessmen l ike Pan Am’s Juan
Trippe, United’s Walter Varney, and
American’s Cyrus Smith were able to
use these great heavier than air flying

machines to carry mail.  Later, this
business expanded to include cargo
and passengers.  As the fledgling air
carriers grew, it became apparent that
aircraft had great potential and could
produce enormous revenues, but
they also carried substantial risk.
After all, these early aircraft were not
developed with the technology we
have today and were not built or op-
erated with safety as a priority. 

The commercial air transportation
business has evolved over the years
producing aircraft to satisfy customer
and business needs.  Larger, faster,
more reliable, more efficient, econom-
ical, and comfortable aircraft continue
to be produced by aircraft manufac-
turers.  However, because of the in-
herent danger, especially in the early
aircraft, concerns over safety became
an important part of this transporta-
tion evolution.  Early aircraft were sim-
ply not well-constructed and had nu-
merous mechanical failures.  Aircraft
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‘Tis the Season
by Salvatore Scalone



safety issues actually date back to
1908 when Orville Wright brought the
Flyer to Ft. Myers, Virginia, (see photo
on page 29) and won a military con-
tract for the world’s first military air-
craft.  Later that year his plane experi-
enced a propeller failure and crashed,
seriously injuring him and killing his
passenger.  It was these concerns in
the early years of aviation that helped
establish the priority of “safety first” as
a standard for this industry.  People
were willing to accept this “new” form
of transportation, but wanted assur-
ances that it was safe to fly. 

In the United States this on going
evolution has created a unique safety-
related partnership between the air
carriers, manufacturers, and regulatory
authorities.  It is this partnership that
has formed the basis for the rapid ad-
vances we have experienced in aircraft
design, manufacture, inspection,
maintenance, and aircraft operation.
Additionally, these advances helped
gain the confidence of the government
and the general public.  In a continu-
ous working relationship these three
great forces combined business
needs with the latest technology in a
framework of safety.  This unique and

successful partnership has become
the envy of the world.     

However, occasionally we are re-
minded that even with the success of
building bigger, better, and safer air-
craft, these great flying machines still
carry risk.  Until we are able to manu-
facture aircraft that are completely risk
free, we must continue to rely on the
standard we established for ourselves.
This standard provides for the protec-
tion of life by making safety the single
most important priority in our com-
mercial air transportation system—a
priority that must not and can not be
affected by business cycles or issues
of profit or loss.     

The United States of America has
the largest and safest commercial air
transportation system in the world.
Additionally, we build and operate
some of the largest and safest aircraft
for both passenger and cargo trans-
portation.  Air transportation has be-
come one of the primary strengths of
this country providing numerous serv-
ices for passengers and cargo and
steady employment for millions of
Americans.  It has also helped build
and strengthen the economies of
other countries around the world.  We

discovered this method of transporta-
tion, set the pace for its growth, and
developed the standard necessary to
make it safe and keep it safe.  All this
we shared with the world.

We have come a long way since
that first successful f l ight at Kitty
Hawk.  In just over one hundred years
what started as an experiment has
progressed as an important part of our
culture.  Today the skies are filled with
aircraft leaving and arriving at airports
around the world, carrying millions of
people and tons of cargo to almost
every point on the globe.  

During this Holiday season, let’s
take a moment to thank those individ-
uals who contributed to the growth of
our air transportation system.  Those
hard working men and women who
helped build the foundation of the
commercial aviation business have
given us the tools we need to continue
the progress and growth we have en-
joyed.  They have earned an important
place in our history and deserve to be
remembered.   

Salvatore Scalone is the Manager
of the Farmingdale (NY) Flight Stan-
dards District Office.
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One of the early air carriers that also provided a
flight attendant. She had to be a nurse to qualify, and
was also considered excess baggage if the pilot
determined that the airplane was overweight.



text.
Title 14 Code of Federal Regula-

tions (14 CFR) §21.190, Issue of a
special airworthiness certificate for a
light-sport category aircraft, is the in-
dustry developed consensus stan-
dards and is the basis for certification
and complied with by the manufac-
turer.  Compliance is recorded and
submitted on the FAA form 8130-15
“Statement of Compliance.”  The
maintenance and modification require-
ments are given in the applicable sec-
tions of 14 CFR parts 43 and 91. For
a light-sport category aircraft, it is
found in §91.327. The maintenance
and inspection requirements for air-
craft are usual ly in §91.400s, so
§91.327 is not a typical place where
mechanics and operators would look.
In addition, the operating limitations
that are issued with the special airwor-
thiness certificate have maintenance
and inspection requirements. The
highlighted areas are the requirements
for modification of a “special light-
sport aircraft.” These modification re-
quirements are different from what the
mechanic and operator have complied
with in the past.  They place the man-
ufacturer in control of any modification
or repair beyond the scope and detail
of the maintenance manual.  The
modification or repair is authorized by
the manufacturer, and a letter from the
manufacturer must be included in the
aircraft records.  

Maintenance is one of the less
glamorous facets of aviation, but it is
one of the most important. This is no
different in the sport pilot arena. The
goal of this ongoing series of articles is
to provide you with information about
different areas important to this still
very young community. This article
covers the area of maintenance and
modification.

There are two ways of certifying a
light-sport aircraft. It can be certified
as either a special light-sport aircraft
(SLSA) or as an experimental light-
sport aircraft (ELSA). Each is certified
under different sections of Title 14
Code of Regulations (14 CFR) part 21,
and therefore have different mainte-
nance and modification procedures. 

The following excerpts highlight
regulations that differentiate the two
types of light sport aircraft. Depending
on how your light-sport aircraft is certi-
fied, you could face very different
maintenance requirements. The infor-
mation to follow starts with a short ex-
planation of what each of those certifi-
cations is and l ists appl icable
regulations covering maintenance and
modification. As always with regulation
issues, the regulations listed here are
up to date at the time this article was
written, but for current regulations you
should check the Web at
<www.gpoaccess.gov/ ecfr> under
Title 14, Aeronautics and Space, parts
21 and 91, sections cited later in the

14 CFR Section 91.327

Aircraft having a special airworthi-
ness certificate in the light-sport cate-
gory: Operating limitations. 

(b) No person may operate an air-
craft that has a special airworthiness
certificate in the light-sport category
unless- 

(1) The aircraft is maintained by a
certificated repairman with a light-
sport aircraft maintenance rating, an
appropriately rated mechanic, or an
appropriately rated repair station in ac-
cordance with the applicable provi-
sions of part 43 of this chapter and
maintenance and inspection proce-
dures developed by the aircraft manu-
facturer or a person acceptable to the
FAA; 

(2) A condition inspection is per-
formed once every 12 calendar
months by a certificated repairman
(light-sport aircraft) with a mainte-
nance rating, an appropriately rated
mechanic, or an appropriately rated
repair station in accordance with in-
spection procedures developed by the
aircraft manufacturer or a person ac-
ceptable to the FAA; 

(3) The owner or operator com-
plies with all applicable airworthiness
directives; 

(4) The owner or operator com-
plies with each safety directive appli-
cable to the aircraft that corrects an
existing unsafe condition. In lieu of
complying with a safety directive an
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owner or operator may- 
(i) Correct the unsafe condition in

a manner different from that specified
in the safety directive provided the
person issuing the directive concurs
with the action; or 

(ii) Obtain an FAA waiver from the
provisions of the safety directive
based on a conclusion that the safety
directive was issued without adhering
to the applicable consensus standard; 

(5) Each alteration accomplished
after the aircraft’s date of manufacture
meets the applicable and current con-
sensus standard and has been au-
thorized by either the manufacturer or
a person acceptable to the FAA; 

(6) Each major alteration to an air-
craft product produced under a con-
sensus standard is authorized, per-
formed and inspected in accordance
with maintenance and inspection pro-
cedures developed by the manufac-
turer or a person acceptable to the
FAA; and 

(7) The owner or operator com-
plies with the requirements for the
recording of major repairs and major
alterations performed on type-certifi-
cated products in accordance with
§43.9 (d) of this chapter, and with the
retention requirements in §91.417. 

(c) No person may operate an air-
craft issued a special airworthiness
certificate in the light-sport category
to tow a glider or unpowered ultralight
vehicle for compensation or hire or
conduct flight training for compensa-
tion or hire in an aircraft which that
persons provides unless within the
preceding 100 hours of time in service
the aircraft has- 

(1) Been inspected by a certifi-
cated repairman with a light-sport air-
craft maintenance rating, an appropri-
ately rated mechanic, or an
appropriately rated repair station in
accordance with inspection proce-
dures developed by the aircraft manu-
facturer or a person acceptable to the
FAA and been approved for return to
service in accordance with part 43 of
this chapter; or 

(2) Received an inspection for the
issuance of an airworthiness certifi-
cate in accordance with part 21 of this
chapter. 

(d) Each person operating an air-
craft issued a special airworthiness
certificate in the light-sport category
must operate the aircraft in accor-
dance with the aircraft’s operating in-
structions, including any provisions for
necessary operating equipment speci-
fied in the aircraft’s equipment list. 

Experimental light-sport aircraft
(ELSA) are certificated under 14 CFR
§21.191 and have three options to
qualify under. The maintenance re-
quirements of part 43 are not applica-
ble to aircraft issued airworthiness cer-
tificates under §21.191(i)(1) and (2).
However, §43.1(b) states, “this part
does not apply to any aircraft for
which the FAA has issued an experi-
mental certificate, unless the FAA has
previously issued a different kind of
airworthiness certificate for that air-
craft.” This is referring to the SLSA
that has been converted to an ELSA.
The FAA has issued a previous certifi-
cate, so part 43 would still apply.
However, the maintenance require-
ments of §91.237 would not apply.
Aircraft having experimental airworthi-
ness certificates are covered under
§91.319 and the operating limitations
issued to the aircraft.

14 CFR Section 21.191
Experimental certificates.

Experimental certificates are is-
sued for the following purposes:

[Note: The experimental certificate
is not a category but a purpose of op-
eration.]

(i) Operating light-sport aircraft.
Operating a light-sport aircraft that-

(1) Has not been issued a U.S. or
foreign airworthiness certificate and
does not meet the provisions of
§103.1 of this chapter. An experimen-
tal certificate will not be issued under
this paragraph for these aircraft after
January 31, 2008; 

[Note: This option is for the aircraft
the FAA has been calling the “existing
fleet.” However, this can be applied to
any aircraft that meets the definition of
light-sport even if the aircraft would
typically be amateur built.]

(2) Has been assembled- 
(i) From an aircraft kit for which the
applicant can provide the information
required by §21.193 (e); and 
(ii) In accordance with manufacturer’s
assembly instructions that meet an
applicable consensus standard; or

[Note: This option is not available
at the time of this writing.  The kit
consensus standards are just now
complete but have not been accepted
by the FAA. When you look up the
dictionary definition of a kit, it says a
box of parts that assembled into an
aircraft would be defined as a kit.
However, in the case of light-sport,
the kit is required to have a kit state-
ment of compliance and be a bolt for
bolt copy of a special light-sport air-
craft at the time of original certifica-
tion. A box of parts today that is as-
sembled into an aircraft would be
considered to be part of the existing
fleet. Modification of the “light-sport
kit” aircraft can be at will after original
certification.]

3) Has been previously issued a
special airworthiness certificate in the
light-sport category under §21.190.]

[Note: This option is for the spe-
cial light-sport that no longer meets
the consensus standards and the
manufacturer’s statement of compli-
ance.  This aircraft can be modified at
will and then certificated as experi-
mental.  The only way that this aircraft
can be converted back to a special
light-sport aircraft is for the manufac-
turer to issue a new statement of
compliance.

The maintenance and modifica-
tion of light-sport aircraft has changed
the method with which a mechanic or
repairman should approach the job.
There are many new things to learn as
the industry delivers more aircraft to
the market.  Also, the number of ex-
perimental certificated aircraft that will
be added to the general aviation fleet
will present mechanics and repairmen
alike with new challenges. 

Edsel W. Ford, Jr., is an Aviation
Safety Inspector with Flight Standards
Service’s Light Sport Aviation Branch,
AFS-610.
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Meet our New Writer, 
James Williams

My first introduction to the world of aviation was around the
time I was 10 years old, when my father decided to get his pri-
vate pilot’s certificate. That first ride could have gone better (I
had bit of motion sickness), but it did spark an interest. I next
had a chance to fly at age 12 with an instructor in a Cessna
Cardinal. Looking back, the one event that really turned me to-
ward aviation as a career happened when I was 15; flying with
my father from Gaithersburg, Maryland, to Yellowstone National
Park. The park was great, but what really stays with me was the
cross-country journey there and back. While I didn’t fly again
until college, I knew I wanted to be in the aviation industry. 

When the time came to look at colleges, I knew it was going
to be a tough choice. There are many very good programs out
there. I narrowed my choices down to three programs that I felt
were the best. In the end it was a very tough decision. The
Florida Institute of Technology, College of Aeronautics, in Mel-
bourne, Florida, was my pick for two major reasons. First, it was
a smaller university where I would get to know my professors
and peers. Second, the weather in Florida sure beats that of the
far north. Even weathering a few hurricanes hasn’t changed my
opinion on that. There’s something very wonderful about study-
ing at the beach in January in shorts and a T-shirt. 

While pursuing a degree in Aviation Management, I earned
my private pilot certificate and instrument rating. My course work consisted of a good mix of aviation and busi-
ness. I studied everything from airport design to economics. With my private pilot certificate earned, I joined the
Florida Tech Flight Team. During my four regional and three national competitions with the team, we flew from
Melbourne, Florida, to Grand Forks, North Dakota; Columbus, Ohio; and Grenada, Mississippi, among other
places. The competitions were fun and terrifying all at the same time. Between the long distances traveled to
competition and the actual events, there are always good stories produced. Looking back now with more experi-
ence and wisdom, we probably made some mistakes, but I learned a lot and I’m sure it’s made me a better pilot.

After graduation I began working on a Masters Degree in Applied Aviation Safety. The course work included
classes in human factors, accident investigation, physiology, and other topics. That work gave me a chance to
examine a few of the issues facing the industry today. From how to display weather information in the cockpit for
pilots to the presentation methods of any possible Air Traffic Control Data link system. These are just a couple of
the multitude of issues that face everyone in the aviation industry. While many advancements are first seen in mili-
tary or high end civilian aircraft (such as Glass cockpits, composite construction, GPS, etc.) they have rarely been
available to the average general aviation user. This latest boom of technology is finally catching up with us in the
rest of the aviation industry. That makes right now an exciting time to be in this business. Safety is even more im-
portant in these times of rapid change. 

When it came to looking for work, it’s hard when you don’t have an exact job title like accountant, engineer, or
computer analyst. One of my professors had worked for the FAA and suggested I check and see what opening
they had. After a couple of searches I found several possible positions that looked interesting. So I began the
process of applying to the government which, if you’ve never had the pleasure, is not exactly the most enjoyable
experience ever. The one thing that drew me to the FAA was a chance to work for an organization that leads and
directs the entire industry and a chance to have a real effect on the safety record.

Joining the magazine staff will allow me to continue research into safety issues and hopefully to aid the flying
public. I think my background as a general aviation pilot and experience in safety and human factors will help me
find crucial issues to address.  My goal here is to provide you, our readers, with information that is useful, current,
and that adds to the overall safety and enjoyment of your flights. 
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This is a very good photograph of
a scale model J-3 Piper Cub. It looks
like a full flight control radio control
model.  The giveaway was the wood
prop and Mylar wing cover.  By the
way, the builder of the aircraft picked
a good “N” number, at least as of
today 10/2/2006, in the data base.  I
thought possibly it might have been
an aircraft the modeler either owned
or once flew and the “N” number still
existed. 

Thanks, read FAA Aviation News
all the time. 

Jim

It’s a scale model, probably RC,
of a J-3, with a four stroke model en-
gine.  How many people do you
reckon will not look closely at the pic-
ture, look up the “N” number, and tell
you it’s a J-3 owned by Aaron Mills?
Give us something a little more chal-
lenging next time.

Al

The photo appears to be a RC
scale Piper Cub, possibly a Great
Planes Model.  The Cub’s engine is a
Saito four cycle glow engine.

Very nice model.
Frank

The aircraft on the back cover of
the September/October 2006 is a J-
3C Piper Cub.

Steve

We want to thank everyone who
submitted comments about the
photo.  To answer our first responder;
yes, it was a trick question.  The fol-
lowing is the explanation provided by
the builder

The aircraft in the FAA Aviation
News photo is a Radio Control model.
It is a Piper J-3 Cub assembled from
a Great Planes® kit.  It has a wing
span of 80 inches and has a Saito®
.90 twin cyl inder engine to more
closely represent a full scale Cub.
The “N” number was changed from
the supplied number to the pictured

number since I learned to fly (and later
instructed) in N70255.

• Not a Derrick

I must commend you and your
staff for another outstanding issue of
Aviation News.  However the photo-
graph on the top right-hand corner of
page 7 is not captioned correctly.
We, out there in the oil patch, would
call the incorrectly captioned picture a
“steel cowboy doing’ the watusi,” cor-
rectly named a pump jack. 

A derrick is the high steel tower
for the drilling apparatus.  The derrick
precedes the pump jack. 

Thomas J. Forchtner
Former “Wildcatter”

Thanks for keeping us Beltway
folks in line.  I’ll rope the culprit and in-
form him of the mistake.  

• Kudos on “No Going Back”

Just wanted to say great article in
the July/August issue. When speaking
of the new integrated avionics sys-
tems in the context of training, I have
often referred to raw data skills be-
coming a lost art. You’re right on the
money. Like you, I was trained in, and
have flown, conventionally-equipped
aircraft for many years. I also share
the same enthusiasm when it comes
to the new glass systems and love the
tremendous amount of information
provided by them. I myself am finding
it hard to “go back,” having flown with
the enhanced situational awareness,
traffic, weather, etc., of the newer sys-
tems. But with these tremendous ca-
pabilities comes even greater respon-
sibility. I think your article will help
bring this to the fore and maybe vali-
date the point for some pilots who
might have known it all along, but
couldn’t quite associate their gut feel-
ing with a tangible concept. 

Thanks again for the great insight.
Fred Zanegood
via the Internet

•September/October’s 
Back Cover

Editor’s Note:  In our last issue,
we ran a photo on the back cover and
asked if anyone could identify the air-
plane.  It certainly generated some in-
teresting answers.

Answer to your back cover ques-
tion—is this a trick question?  It’s a
1948 J-3 Piper Cub.  Data base
shows it is registered to Aaron Mills of
Rochester, NY.

Allen

FAA AVIATION NEWS welcomes
comments.  We may edit letters for
style and/or length.  If we have more
than one letter on the same topic, we
will select one representative letter to
publish.  Because of our publishing
schedules, responses may not appear
for several issues.  We do not print
anonymous letters, but we do with-
hold names or send personal replies
upon request.  Readers are reminded
that questions dealing with immediate
FAA operational issues should be
referred to their local Flight Standards
District Office or Air Traffic facility.
Send letters to H. Dean Chamberlain,
Editor, FAA AVIATION NEWS, AFS-
805, 800 Independence Ave., SW,
Washington, DC  20591, or FAX them
to (202) 267-9463; e-mail address:

Dean.Chamberlain@faa.gov
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The FAA and Transport Canada
have signed an agreement that allows
U.S. and Canadian pilots to obtain li-
censes and certificates from each
other’s countries. Private, Commercial,
and Airline Transport Pilot certificates;
and Single-engine land, Multi-engine-
land, and Instrument ratings are cov-
ered by this agreement. Sea and Rotor-
craft ratings are not yet available under
this new procedure. By presenting their
current certificates and logbooks and
taking a short “air laws” differences test
for the new certificate, U.S. pilots can
obtain a stand alone Canadian license
and vice versa.

This is a significant leap forward
from the previous method under Title
14 Code of Federal Regulations (14
CFR) §61.75, Private pilot certificate
issued on the basis of a foreign pilot li-
cense, which only allowed for granting
a private certificate. Under 14 CFR
§61.75 the certificate issued is based
on the foreign pilot’s license and is
only valid so long as the foreign li-
cense has not expired, been revoked,
or suspended. Under this new Imple-

mentation Procedure for Licensing,
the certificate or license issued is a
completely valid stand alone license. It
is not dependent on the original li-
cense or certificate after issuance.
Formerly this would mean that when a
Canadian license would expire, the
holder’s U.S. certificate would be-
come invalid, as it was based on that
original license. Under the new proce-
dure, that U.S. license would be a
completely separate certificate, not re-
quiring the holder to maintain Cana-
dian certification. 

This is the first such agreement
ever to allow full privileges for foreign
pilots between two countries without
having to redo all or most of a pilot’s
training. Officials working on the pro-
gram hope this is the first of many
such agreements with other nations
with similar standards of licensing.  

This new Implementation Proce-
dure for Licensing becomes effective
December 6, 2006. We will have a full
article on this procedure when the Ad-
visory Circular is published outlining
the process.

NEW SECRETARY OF 
TRANSPORTATION 
MARY E. PETERS SWORN IN 

On Tuesday October 17, Mary E.
Peters was sworn in as the 15th Sec-
retary of Transportation after being
confirmed by the U.S. Senate on Sep-
tember 30. President George W. Bush
was on hand to witness the ceremony
along with other dignitaries. 

Secretary Peters has more than
20 years experience in transportation
in both the private and public sectors.
In the private sector Peters was the
national director for transportation pol-
icy and consulting at HDR, Inc., a
major engineering firm. In the public
sector she served from 1985 to 2001
in the Arizona Department of Trans-
portation (ADOT).  In 2001 she was
appointed director of that agency.

In 2001 she was appointed by
President Bush to lead the Federal
Highway Administration (FHWA). In
that position she placed special em-
phasis on finding new ways to pay for
road and bridge construction, includ-
ing innovative public-private partner-
ships that help build roads faster and
at less expense. 

Secretary Peters comes to DOT
with an excellent track record and
recognition in the transportation indus-
try. She was named Most Influential
Person in Arizona Transportation by
the Arizona Business Journal and won
2004 National Woman of the Year
Award from the Women’s Transporta-
tion Seminar.

One of the key areas the Secre-
tary targeted in her speech was mod-
ernizing America’s transportation sys-
tem. Peters vowed “…to find 21st
century solutions for 21st century
transportation problems.” 

The Department of Transportation
has almost 60,000 employees and a
$61.6 billion budget and is responsible
for overseeing air, maritime and sur-
face transportation. 

Mario Toscano photo

U.S. AND CANADA SIGN LICENSING AGREEMENT

Flight Standards Director Jim Ballough, left, watches as Transport Canada’s Director of
Aircraft Maintenance and Manufacturing, Don Sherritt, signs the agreement.



as applied to airmen, manufacturers,
repair and maintenance facilities, avia-
tion schools, operators, aviation agen-
cies, individuals and organizations. It is
comprised of the Flight Standards
Service, Aircraft Certification Service,
Office of Aerospace Medicine, Office
of Rulemaking, Office of Accident In-
vestigation, Air Traffic Safety Oversight
Service, Suspected Unapproved Parts
Program, and the Office of Quality, In-
tegration, and Executive Services.
With a budget of $948 million, the or-
ganization employs over 6,400 people
in the FAA’s Washington Headquar-
ters, nine regional offices, and more
than 125 field offices throughout the
world. 

ISO is the world’s largest devel-
oper of voluntary international stan-
dards with a current portfolio of more
than 16,200. The ISO 9000 family of
standards makes a positive difference,
not just to engineers and manufactur-
ers, but to regulators, consumers and
end users, by targeting quality man-
agement. For more information on
ISO, go to <www.iso.org>.

NEW YORK’S EAST RIVER
FLIGHT RESTRICTION

After a review of operations and
procedures in the Visual Flight Rules
Corridor over the East River in New
York City, the Federal Aviation Admin-
istration (FAA) announced on October
13 that it is excluding fixed-wing air-
craft from the corridor for safety con-
siderations, unless they obtain authori-
zation from and are being controlled
by air traffic control.

The announcement, which came
in the form of a Notice to Airmen
(NOTAM FDC 6/3495), noted that the
restriction is effective immediately and
will remain in place pending further re-
view of current guidelines by the FAA
and its government and industry part-
ners.

Seaplanes operating in and out of
the New York Skyports Seaplane Base

will be permitted to continue opera-
tions in the corridor, which extends
from the southwestern tip of Gover-
nor’s Island to the North tip of Roo-
sevelt Island, below an altitude of
1,100 feet. Helicopter operations in
the East River corridor are not affected
by this change.

NEW FAA FORUM TO REVIEW
AGE 60 RULE FOR PILOTS

On September 27, Federal Aviation
Administration (FAA) Administrator Mar-
ion C. Blakey established a forum of air-
line, labor, and medical experts to rec-
ommend whether the United States
should adopt the new International Civil
Aviation Organization (ICAO) standard
that will allow one of the two pilots in
the flight deck to be over age 60. The
forum also will determine what actions
would be necessary if the FAA were to
change its rule.

“The FAA must ensure that any fu-
ture rule change, should it occur, pro-
vides an equal or better level of safety
to passengers,” said Blakey. “I’m look-
ing forward to hearing from the ex-
perts so the FAA can make informed
decisions as the ICAO standard is im-
plemented and Congress considers
this issue.”

Since 1959, Title 14 Code of Fed-
eral Regulations §61.3(j), Age limitation
for certain operations, prohibits pilots,
who are over the age of 60 and work-
ing for 14 CFR part 121 operators,
from serving as a required pi lot
crewmember.

On November 23rd, ICAO, the
United Nations’ aviation organization,
will increase the upper age limit for pi-
lots to age 65, provided that one of
the two pilots in the cockpit is under
age 60. 

The Age 60 Aviation Rulemaking
Committee has been tasked to com-
plete its work within 60 days. Commit-
tee members will represent airlines,
pilot unions, medical experts, and the
FAA. 
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FAA SAFETY ORGANIZATION
TAKES OFF WITH ISO 9001

On October 16, the Federal Avia-
tion Administration’s (FAA) Aviation
Safety organization was recognized as
the first federal agency to achieve cer-
tification to the prestigious Interna-
tional Organization for Standardization
“ISO 9001:2000” quality management
standard.  This single corporate man-
agement system covers multiple serv-
ices, including national and interna-
tional sites.  

At the ceremony, FAA Administra-
tor Marion C. Blakey said, “…You’re
holding yourselves to the same stan-
dard that we require of the industry we
serve.  You’re raising the bar for the
rest of the federal government.  You’re
showing that the FAA is the interna-
tional standard for safety….”

The Aviation Safety organization
began working toward ISO 9001:2000
registration in 2001 and now operates
under a Quality Management System
(QMS) that provides consistent, stan-
dardized processes that assure con-
tinual improvement, value employee
contr ibutions, and respond to
changes in the industry. 

As a global leader in aviation
safety, the FAA is operating like an in-
tegrated business to ensure that each
FAA safety office around the world
provides consistent service and prod-
ucts to customers. It is vital that the
government’s aviation safety business
is held to the same high standards as
those it regulates.

While many individual government
offices have achieved registration, the
FAA’s Aviation Safety employees have
accomplished this across a complex
and diverse line of business world-
wide. They have raised the agency’s
standards and are now pacesetters in
government.

Under the leadership of Associate
Administrator for Aviat ion Safety
Nicholas A. Sabatini, the organization
promotes aviation safety and oversees
compliance with Federal regulations



Editor’s Runway
from the pen of H. Dean Chamberlain

Welcome Aboard

It has been more than 16 years since the FAA Aviation News has added a new writer to its staff.
I was that writer.  The year was 1990.   Since then, the magazine has only added one other person
to its staff.  That person was Mario Toscano, the magazine’s designer in 1993.  Although we all have
other duties, we, Mario, Louise Oertly, and I, think of the magazine as our primary duty.  But frankly,
at times our other duties limit the amount of time we can spend researching new material for the
magazine.  That is why we encourage you, our readers, to take an active role in promoting aviation
safety by submitting material and ideas to the publication.  To help better serve you, our readers,
help has arrived.

It is my pleasure to announce the arrival of the newest member of the magazine’s staff, James
R. Williams.  A graduate student completing his degree requirements at the Florida Institute of Tech-
nology for a December Masters Degree in Applied Aviation Safety, James brings to the staff a fresh
perspective on aviation and aviation safety.  As a private pilot with an instrument rating, he also
brings to the staff an insight into what his generation of 20-something year olds are thinking and
how they perceive aviation.

James reported for duty on October 15.  Although he will be kept busy learning his new duties
and completing certain training, we are looking forward to his contributions to the magazine.  As we
introduce him to aviation and the FAA, if you happen to see or meet him at an aviation meeting or
event, please help us welcome the newest member of the staff by saying hello to James.  Welcome
aboard James.

Although it was exciting being involved in the hiring process of our newest staff member and
waiting for him to start work, we also had a sad moment as our branch manager, Ms. Copper Perry,
left.  She accepted a position in the FAA’s Human Resources Management organization.  We will
miss her, but we are thankful she was able to select James as one of her last acts as our branch
manager.

As we wrap up this last issue of the year, we want to take a moment to thank you, our readers,
for your support and help over the past year.  We especially want to thank those who submitted
story ideas and material for publication in the magazine.  As a non-commercial government safety
magazine, we don’t have a budget to pay for articles.  So when you see a great article from some-
one from the aviation community published in the magazine, please remember that person submit-
ted that material as a public service.  Thank you.

The staff of FAA Aviation News, Louise, Mario, James, and myself extends our best wishes to all
of you for a safe and happy holiday season.  And don’t forget to keep the blue side up.  Have a safe
2007 flying season. 
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