




L ess than a century ago, when
powered flight was in its in-
fancy, any pilot possessing
the ski l l  and good fortune

needed to amass flying time was well
practiced in handling mechanical (par-
ticularly engine) failures.  This was due
to the comparatively primitive state of
the technology at the time that af-
forded aviators many opportunities to
perfect these talents.  Fortunately, as
time marched on, aviation made ad-
vancements in engine design and
manufacturing.  Today, in-flight engine
failures have evolved from an opera-
tional norm, to an event that occurs at
intervals measured in the thousands of
hours.

Still, when engines do fail, they
have an annoying and potential ly
tragic tendency to do so at the most
inopportune time.  Of course “inop-
portune” could be any time other then
when sitting on the ramp.  However,
the degree of inconvenience tends to

be inversely proportional to the volume
of air beneath you—the lower you are,
the fewer your options, the greater the
nuisance.

For this reason, a great deal has
been written on how best to manage
engine-out emergencies (in a single-
engine aircraft) at lower altitudes, par-
ticularly during take-off.  Although a
century’s worth of aviation literature
has left few parts of this discussion
uncovered, it can be argued that any
experience adds to the sum total of
our knowledge.  

Not long ago, I found myself with
the opportunity to add my own first
hand account to this existing reserve of
knowledge.  Because I had the good
fortune to weather such an emergency
unscathed, I was able to gain a lesson
of immeasurable value.  While you may
never find yourself behind a malfunc-
tioning power plant, my hope is that in-
sights and lessons gained during my
incident will help you should you expe-

rience an engine failure.

That Fateful Day

It was a late summer afternoon
(forgive the poetic prose), and my
friend and I were on a short final to
Runway 5 at our home airport.  As
luck would have it, the airplane on the
runway had missed its intended turn-
off and would not be clear in time for
us to land.  The situation was easily
handled, as we executed a go-around
and began our climb.  At some point
between 450-500 feet above ground
level (AGL), the engine, which until that
moment had run perfectly, suddenly
experienced a significant power loss.
The onset of the engine failure was so
sudden and dramatic as to leave little
doubt that we would be landing
sooner, rather than later.  

At this point, we began a left turn
back toward the runway.  There was
only a slight crosswind, and a left turn
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took us away from the right traffic pat-
tern (and another aircraft now on
downwind).  We now found ourselves
over the intersecting runway, and al-
though an abbreviated downwind-
base-final turn to Runway 12 was
possible, we elected to continue the
turn back to Runway 23.  We had the
altitude, and Runway 23 had the virtue
of greater length and more open
space adjacent to each side, including
a generous overrun area that would
later prove quite useful.  

As we took a 45-degree cut (fol-
lowing our 180-degree turn) toward
our modified base-to-final, we saw a
Mooney departing upwind.  Fortu-
nately, we made visual contact, and it
was no factor as we began our final
turn toward the runway.  We landed
with less than a third of the runway re-
maining.  Through normal braking, we
were able to slow down to approxi-
mately 25-30 knots before departing
the runway end.  The overrun area
provided an obstruction-free field for
us to complete our landing roll.  No
metal was bent, and nobody was hurt.
As engine fai lures go, the event
proved rather benign.  We later found
the culprit to be a piece of insulation
that came loose from the air box and
found its way into the carburetor.    

Lessons Learned

Although I would like to claim cun-
ning and skill, the fact is success re-
sulted as much from good fortune as
superior airmanship.  The weather
conditions were beautiful with good
visibility and ceiling and very little wind
or turbulence.  We were also fortunate
to have enough altitude to provide us
with several potentially life-saving op-
tions.  Combine these with a lack of
other air traffic, the engine’s mode of
failure (no thrown rods, no oil on the
wind screen), and the runway length
and overrun area, and clearly the deck
was stacked in our favor.  This point
was not lost on me as I began analyz-
ing the emergency and each of the
events that followed.  As a result, I
was able to draw several conclusions.  

First, the addition of a second
pilot may be a blessing or a curse, de-

pending on how you manage your re-
sources.  Although I was pilot in com-
mand (that was determined before the
flight), my friend (also a rated pilot)
was flying the aircraft at the time of the
incident.  While the temptation to as-
sume control was great, his manage-
ment of the situation warranted no
such change.  For me to take over at
that time would have only made a bad
situation worse.  Instead, I undertook
the role of monitor, keeping a close
eye on the airspeed indicator and turn
coordinator, while watching out for
traffic and managing other cockpit du-
ties.  This left the other pilot with only
one responsibility—to fly the airplane.  

If there are two rated pilots on
board, it is imperative that each knows
his or her role in the event of an emer-
gency.  Perhaps the pilot conducting
the take off is not the best person to
fly the airplane should an engine fail at
lower altitudes.  Two hundred feet
AGL is the worst moment to have
such a debate, and, in an engine out
scenario where time is precious, you
cannot waste it discussing who will fly
the airplane.  Determine when, if, and
how control of the aircraft will be
transferred before take off.  

If you are not the one flying the
airplane, there are several things you
can do to help facilitate a safe out-
come.  First, help in locating a suitable
landing site.  Next, watch for traffic
and make radio calls as time allows.
Also, help the pilot flying by calling out
airspeeds and watching the turn coor-
dinator.  If necessary, remind the pilot
flying to keep the ball centered.  Fi-
nally, since you are not flying the air-
plane, you are free to start securing
the aircraft once committed to a land-
ing (fuel and electrical systems- off,
door- ajar, etc.).

A second point worth mentioning,
the desire to do no harm to the aircraft
is far more intense than you might
imagine.  Do not let this dictate your
actions.  In retrospect, I was amazed
that during the event, which lasted
less than a minute, I could not recall
any thought being given to my own
peril.  However, I vividly remember
how much I wanted to avoid damag-
ing the airplane.  While your fate and

that of the aircraft’s are very much in-
tertwined, just remember a crumpled
landing gear or bent propeller is a
small price to pay for minimizing the
risk of personal injury.

Next, for most general aviation
(GA) pilots, 80-90% (or more) of their
flying is done from the same four or
five airports.  Given this, spend some
time surveying the terrain around
these airports from the air.  For each
runway end, locate the open spaces
that may serve as potential off-airport
landing sites.  For unfamiliar airports,
you may note such things during your
arrival (as workload and conditions
permits).  Calculate where you can
land and give some thought to your
arrival.  Armed with this information,
you can have a mental strategy in
place should a problem occur.  

To that end, you should review this
strategy before every departure.  Most
multi-engine pilots are taught to con-
duct pre-departure briefings in case of
an emergency, but this is often not the
case for those flying singles.  The goal
is to be “spring loaded” to execute
your plan should it become necessary.
Keep in mind you’re planning for a
worst-case scenario, and a dent-free
airplane is not the goal—walking away
from the airplane is.    When develop-
ing a plan, remember to consider fac-
tors such as weather (density altitude,
wind, etc.), runway length, airport envi-
ronment, and of course the aircraft.
They all impact your strategy. 

Finally, the airspace below 500
feet AGL is no place to trouble shoot
engine difficulties.  If everything was
working a minute ago while you were
on the ground, there is probably little
you can do to remedy the problem
once you’ve departed.  You may have
time to engage the auxiliary fuel pump
and perhaps switch fuel tanks, but
that’s likely to be it.  Time and effort
committed to any other actions is po-
tentially dangerous and should proba-
bly be avoided.  Instead, focus your
energies on flying the aircraft and
preparing for the inevitable landing.

Other Considerations

To turn back or not to turn back—
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there are many variables (wind speed
and direction, airport configuration,
runway length, air and ground traffic,
the airplane being flown, etc.) that will
influence your answer, but again, time
will not be on your side in an emer-
gency.  Should disaster strike below
500 feet AGL, a turn back to the run-
way is likely ill advised.  However, you
may have a perpendicular runway,
taxiway, or open field that requires
only a 90 degree turn to reach it.  If
this is part of your prearranged escape
plan, make certain to include it in your
pre-departure check.  Knowing if other
traffic is on such movement areas
could prove extremely important if
called upon to put your plan into prac-
tice.  Above 500 feet (again, this is not
a magic number), you may be able to
turn back under the right set of cir-
cumstances.  Just remember, it’s bet-
ter to make a controlled landing into a
small space than an uncontrolled
crash into an open field—or anywhere
else for that matter.

Another potentially difficult situa-
tion comes with a partial versus a
complete engine failure.  If the power
loss is complete and/or the failure is
catastrophic, it is much easier to men-
tally commit to an emergency landing.
On the other hand, if the engine is
making at least some power, the
temptation is to press on and attempt
a normal landing.  Of course, the ad-
vantage of a partial engine failure is
the remaining power may provide op-
tions that might otherwise not exist.
However, this may compel you to
abandon an advantageous landing
site in favor of something better, like a
runway.  Unfortunately, partial engine
failures have a tendency to become
complete engine failures.  While no
pilot wants his or her flight to end
somewhere other than an airport, the
open field or highway median rejected
one minute may prove better than the
crowded parking lot or apartment
complex facing you the next.

So what should you do?  If the
only option(s) available to you are un-
favorable, meaning that in your judg-
ment serious injury or loss of life is in-
evitable, use whatever power you may
have to find a more suitable landing

site.  However, if you have a “sure
thing” and you feel you can land and
walk away, by all means take it.  Don’t
think about how you’ll explain your ac-
tions to the flight school or insurance
company, and in particular, don’t
waste time worrying about the FAA’s
response.  You have both the authority
and responsibility to deviate from the
regulations to the extent required to
address the emergency.  Contrary to
popular opinion, the FAA has no
process in place that’s worth dying to
avoid.  If you can say in all good con-
science “I was losing power and land-
ing here afforded my passengers and I
the best chance of survival while mini-
mizing the threat to persons on the
ground,” how can anyone second-
guess that?  

The Bottom Line

Every flight, at its most basic level,
is an exercise in risk management.
Anything you can do to identify and
mitigate those risks improves your
chances of successfully managing an
emergency, particularly the loss of an
engine during take off.  While a little
luck will go a long way, the more you
plan, the less good fortune you’ll
need. 

In a scenario such as the one I’ve
described, your goal is to minimize the
time spent in what I like to call “No
man’s land.”  That is, the period of
time where you have no suitable or
definitive location to land in the event
of an engine failure.  With proper plan-
ning, you may be able to reduce that
time down to zero.  In other cases,
you may find the time spent in no
man’s land is uncomfortably long—20
or 30 seconds.  

For example, take a Cessna 172
departing a 7,000-foot strip on a typi-
cal spring day.  Given the take-off and
landing performance of this aircraft,
coupled with the runway length, plus
any runway safety areas, you may de-
termine that following an engine failure
you can land straight ahead from a
height of 200 feet AGL.  In your pre-
departure briefing, you could say, “En-
gine failure on the runway—power to
idle and brake while maintaining direc-

tional control.  Engine failure below
200 feet—power to idle, pitch for the
recommended glide speed, land the
airplane and brake as appropriate.”
You may have determined that an
open farm field south of the airport
would make a suitable landing site.  If
you calculate it is possible to reach
that field once you are above 200 feet
AGL, you may now have an escape
plan that encompasses your flight
from takeoff roll to 500 feet AGL.  

From that point forward, you may
choose the field, a turn back to the
runway, or f ly a normal pattern,
whichever is most appropriate.  Since
my engine-out episode, now at every
100 feet, I call out (verbally or mentally)
where I’m going if the engine quits.  I
do this until reaching an altitude at
which I figure a reasonably normally
pattern may be flown in an emer-
gency.  I find this helps to maximize
my state of mental preparedness, and
at any given time, I know exactly
where I’m going should the engine fail.
I may not always like my options, but I
know what they are.  As a result, no
time will be wasted.

This brings me to my final point.
The FAA uses four seconds as the pe-
riod of time required to react in an
emergency.  While this is not a great
deal of time, it is long enough for air-
speed to erode, altitude to be lost,
and an excessive rate of descent to
be established.  Four seconds is
enough to glide another 300-400 feet,
open a door, switch fuel tanks, or turn
several degrees.  Given this, your ac-
tions must be immediate and precise.
As a wise instructor once told me,
“Move with deliberate speed, and
avoid panic speed at all costs.”  To
that I would add, there’s no substitute
for thorough preflight planning.

Editor’s Note: Pilots should review
the takeoff and emergency proce-
dures for their aircraft before each
flight as part of their takeoff planning.

Michael W. Brown is an Aviation
Safety Analyst in Flight Standards Ser-
vice’s General Aviation and Commer-
cial Division.
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E ver since the days we were in
ground school or viewing
VCR tapes (CD’s depending
on your age), we have been

taught what effect density altitude has
on aircraft performance. Hopefully, we
became aware of the fact that when
density altitude increases, engine per-
formance, thrust and lift decreases,
and takeoff and landing distance in-
creases. Do you remember the factors
that affect density altitude? If you were
to answer pressure altitude, tempera-
ture, and relative humidity, I would say
your memory is excellent. 

Yet, every year, we continue to
have takeoff and landing accidents
with density altitude as a contributing
cause. Why? We can figure takeoff
performance by using our flight com-
puter or calculator and figuring in our
given of pressure altitude, tempera-
ture, and relative humidity to deter-
mine density altitude. Right? 

Once we have calculated density

altitude it’s merely a matter of referring
to performance charts in the owner’s
manual, pilot operating handbook, or
flight manual and determine approxi-
mate takeoff distance. I say approxi-
mate because the charts are there to
sell airplanes. How many of you are
professional pilots flying new airplanes
with new engines developing maxi-
mum rated horsepower? 

But, wait a minute. How do I fig-
ure relative humidity to determine the
density altitude? It must be significant
as many times as it’s been mentioned.
Now enters “Relative Humidity -The
Invisible Peril.” 

As a Safety Program Manager I
am continually involved in reviewing
accident files to search for causal fac-
tors contributing to accidents. I believe
relative humidity has been a significant
contributor to accidents. Let me give
you an example. 

It’s a typical midwestern summer
afternoon with a pressure altitude of

1,000 feet, temperature of 87 degrees
F, dew point 77 degrees F, and a light
and variable surface wind. A pilot has
a couple of friends who want to go up
for a local flight departing a grass
strip. What affect does this weather
condition have on performance? Re-
member I said it’s a typical midwest-
ern summer afternoon—hot, humid,
and hazy. All the elements are in place
to adversely affect performance—an
invitation to an accident or incident. 

We now have some information
for figuring in a correction factor for
relative humidity and temperature.
(This will be explained later in the arti-
cle.) In this example, when we correct
for relative humidity, we have a density
altitude of approximately 3,600 feet.
Almost four time as high as the pres-
sure altitude. No wonder the airplane
doesn’t perform as well as we think it
should. 

The correction factor becomes
even more significant as temperature
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and humidity increase. Another exam-
ple is a temperature of 92 degrees F,
relative humidity of 92%, and pressure
altitude of 2,000 feet. 

Density altitude (not considering
relative humidity) is 4,500 feet.

Corrected density altitude (figuring
in relative humidity) is 6,200 feet.

In the past when conducting
safety seminars, I have discussed ac-
cidents that have had density altitude
accompanied by high relative humidity
as a causal factor. In discussing these
accidents, I challenged the audience
to refer to any type of appropriate ref-
erence material to see what correction
factor could be applied for relative hu-
midity. To my knowledge, there hasn’t
been any—until now. 

To my pleasant surprise, one of
the pilots in an audience a few years
past sent me a 29-page thesis on
“Performance Altitude Correction for
Humidity.” Robert Rolfes of California,
who is an ATP, Certificated Flight In-
structor, and Ground Instructor, wrote
the article 

The following information is ex-
tracted from Mr. Rolfes’ thesis. 

ABSTRACT 

Aircraft performance is based
upon the density of the surrounding
air. Fundamental aviation training refer-
ences characterize the density of air
as a function of pressure, tempera-
ture, and humidity. Procedures exist
for computing pressure and tempera-
ture deviations from standard condi-
tions. Pressure deviations are cor-
rected by calculating pressure altitude.
Temperature deviations are corrected
by calculating density altitude. How-
ever, no such corresponding correc-
tions exist for humidity. 

With a performance altitude that is
corrected for pressure, temperature,
and now humidity, aircraft perform-
ance values extracted from data will
more precisely predict performance
and add a correction that improves
safety. If one life is saved or one acci-
dent prevented because of the infor-
mation presented here, it will have re-

paid the author’s efforts ten thousand
fold. 

BACKGROUND 

Our aircraft engines use air as the
working fluid to produce power. Air
under atmospheric pressure is forced
into the inlet plenum, heated and ex-
panded in the aircraft’s engine,
thereby driving a propeller or expand-
ing out a jet nozzle. Turbocharging
takes atmospheric pressure air and
compresses it and forces higher-pres-
sure air into the engine. In any sce-
nario, the amount of air that enters
and is processed by the engine is a
function of the air density. The more
air entering the engine, the more
power that is produced. 

The density of the air that enters
the intake manifold is a function of
pressure, temperature, and humidity.
Pressure, temperature, and humidity
have a great influence on airplane per-
formance, because of their effect upon
density. Pressure correction on density
is accounted for by calculating pres-
sure altitude. This maps the current
station altitude into the equivalent alti-
tude in the standard atmosphere.
Temperature corrections on density
are accounted for by computing den-
sity altitude. This correction accounts
for the temperature differences be-
tween station temperature and the
temperature in the standard atmos-
phere. However, no easy correction
exists for humidity. 

STATEMENT 
OF THE PROBLEM 

“The small amount of water vapor
suspended in the atmosphere may be
almost negligible under certain condi-
tions, but in other conditions humidity
may become an important factor in
the performance of an aircraft.” Can
we develop an easy to determine and
easy to use humidity correction that
works under all conditions, convert it
into a pseudo-altitude change that
when incorporated into the other per-
formance altitudes, i.e., pressure alti-
tude and density altitude, it yields a
“truer” performance prediction? Hap-

pily, the author’s answer is yes. 

HUMIDITY CORRECTION 
SPECIFICIATIONS 

The humidity correction should
have the following design elements: 

1. When humidity is present, the
correction raises density alti-
tude 

2. As humidity lowers to zero, the
correction also lowers to zero. 

3. The corrected performance
numbers show a reduction in
performance that matches em-
pirical data. 

4. No new weather service prod-
uct is required. 

5. The correction is easy to com-
pute. 

6. The correction must conform to
use in existing performance
charts, graphs, and tables. 

7. The correction must easi ly
adapt to learnable and easy to
remember rules of thumb. 

AIRCRAFT PERFORMANCE
BASED ON PRESSURE AND
TEMPERATURE 

In order to begin our investigation
of engine and aircraft performance we
start at the airport and with the exist-
ing atmospheric pressure. Since air-
craft performance information is pub-
lished using the standard atmosphere
format, we must find our equivalent al-
titude in the standard atmosphere.
This is accomplished by calculating
pressure altitude. The outside atmos-
pheric pressure is equal to a pressure
in the standard atmosphere profile.
The altitude where this pressure exists
is the pressure altitude. By definition
“pressure altitude is the altitude in the
standard atmosphere where pressure
is the same as where you are.” Para-
phrasing, this correction tells the pilot
at what altitude in the standard atmos-
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phere he/she is equivalently located.
Standard procedures exist for calcu-
lating pressure altitude. 

The second step in estimating air-
craft performance is correcting for the
difference between our station tem-
perature and the temperature in the
standard atmosphere that corre-
sponds to our equivalent altitude. This
difference is computed by taking pres-
sure altitude and local temperature
and determining density altitude either
by flight computer or graph. Standard

procedures exist for calculating den-
sity altitude. By definition “density alti-
tude is the altitude in the standard at-
mosphere where air density is the
same as where you are.” 

The definition of density altitude
above is misleading. Since air density
is a function of pressure, temperature,
and humidity, density altitude has
been formulated only by using pres-
sure and temperature adjustments.
Humidity has not been accounted for
or corrected for. In fact, the calculation

of density altitude has “assumed that
the air was perfectly dry.” 

[Author’s comment: This defect
can be a critical safety issue. Now, I
know that airplanes have been flying
for years without pilots calculating a
humidity correction. I am sure that
during conditions when humidity ef-
fects are high, experienced pilots add
mental corrections and safety margins
that keep them out of danger. But
what about inexperienced pilots, what
do they do? When all the little safety
margins have been used up, it results
in an accident. This leaves a bitter
taste in my mouth. 

Great pains are taken to calculate
corrected course, wind correction fac-
tors, courses to intercept, and times
of arrival. When there is an ability to
accurately calculate a number, pilots
are drilled into producing that number.
Recall the calculations needed on the
navigation log for VFR flight just to get
compass course to our destination.
That’s precise. 

It’s disconcerting that when it
comes to high humidity, no informa-
tion exists to give us a feel if it is unim-
portant or critical, and no procedures
exist to help us estimate its effects.
We are only told “be careful when the
temperature and humidity are high.”] 

NECESSITY TO CORRECT FOR
HUMIDITY 

“Although the effects of humidity
are not shown on performance charts,
it does reduce airplane performance.
For one thing, it takes up airspace that
is normally available for vaporized fuel
(and dry air mixture). As humidity in-
creases, less (dry) air enters the en-
gine. The moist air also tends to retard
even burning of fuel in the cylinder.
When the relative humidity is very
high, the engine power loss may be as
high as seven percent, and the air-
plane’s total takeoff and climb per-
formance may be reduced by as
much as 10 percent.” 

The above quoted paragraph is
also misleading. Sometimes the ef-
fects of humidity are negligible. How-
ever, during certain conditions, the ef-
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fects are very significant. The need for
a humidity correction is also implied in
the following statement. “The rated
horsepower of an engine is deter-
mined in dry air and standard atmos-
pheric conditions.” For this reason, as
water vapor increases, air density de-
creases, and the engine’s power out-
put decreases. This power loss can be
as high as seven percent when the rel-
ative humidity is 100%. However, no
method is given to correct for humidity
nor is any guidance given when hu-
midity estimates become important.
No standardized tools are provided
that quantitatively estimate the effects
and when they are important and
when they can be ignored. Pilots are
left to devise their own estimates of
the effects. 

Yet knowing that density is a func-
tion of pressure, temperature and hu-
midity, the effect of humidity com-
pounds the problem. “The further
effects of high temperature and hu-
midity are cumulative, resulting in an
increasing high density altitude condi-
tion. High-density altitude reduces all
aircraft performance parameters. To

the pilot, this means that the normal
horsepower output is reduced, pro-
peller efficiency is reduced, and higher
true airspeed is required to sustain the
aircraft’s operating parameters.” Cou-
pled with the fact that engine testing is
performed in dry air and standard at-
mospheric conditions, an analysis of
humidity as it affects density is neces-
sary. 

The effect of humidity is a function
of the amount of moisture available,
measured in relative humidity, and the
temperature. So the effects are non-
linear. In fact, the effects are exponen-
tial. 

“THEORY” 

Properties Of Moist Air 

The key to unlocking the humidity
problem lies in the field of thermody-
namics. Moist air is a binary mixture of
water vapor and dry air. 

Dalton’s law of partial pressures is
implied in Aviation Weather where it
states that, “Air is a mixture of several
gases. When completely dry, it is

about 78% nitrogen
and 21% oxygen. The
remaining 1% is other
gases such as argon,
carbon dioxide, neon,
helium, and other...
However, in nature, air
is never completely
dry. It always contains
some water vapor in
amounts varying from
almost zero to about
5% by volume. As
water vapor content
increases, the other
gases decrease pro-
portionately. “

As water vapor
pressure rises, a cor-
responding lowering
of dry air pressure re-
sults. This is the dry
air that is the working
fluid for our combus-
tion engine or turbine.
As dry air pressure
lowers, we have less
f luid to drive the

power plant. A lower dry air pressure
implies flying at a higher altitude. An
altitude correction is equivalent to a
change in pressure. For example, a
change of pressure of 1” Hg is equal
to a change in altitude of 1,000 feet. 

Development Of Water
Vapor Using Relative Humid-
ity And Temperature

Relative humidity is defined as ac-
tual water vapor present to that which
could be present. Relative humidity is
measured and reported by weather
services. The pressure of saturated
water vapor is a function of tempera-
ture only. Given the temperature, only
one water vapor value exists. 

By using the relative humidity, and
the pressure of saturated water vapor,
we are on our way to calculating a
performance altitude correction for hu-
midity. 

Table II lists the humidity altitude
correction values and figures 1 and 2
graph the altitude correction in feet for
100% humidity as a function of tem-
perature in degrees F. (Remember to
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multiply this correction obtained from
the graph by the measured relative hu-
midity to obtain the actual correction.) 

Application Of The Humidity
Correction 

Recall that a change in altitude
corresponds to a change in pressure.
Since we know, “water vapor is lighter
than (dry) air; consequently moist air is
lighter than dry air. 

[Author’s comment: This is a
statement that is sometimes confus-
ing. We know that liquid water is heav-
ier than air, so it would seem that the
more moisture is available, the more
dense or heavier the air would be-
come. The mistake lies in that mois-
ture in the atmosphere as water vapor
is still in the gaseous state rather than
a liquid. As the amount of “water
vapor” increases in the atmosphere,
the more heat it contains. As tempera-
ture increases, the air becomes less
dense and more unstable.] 

Our humidity correction
will correspond to an increase
in altitude. 

We can apply this humid-
ity correction in one of two
ways. The first approach will
add the altitude correction to
density altitude. The second
approach will add it to pres-
sure altitude. Then we can
compare the results and se-
lect the best approach. 

Approach 1:

Pressure Altitude +
Temperature = Density
Altitude 

Density Altitude + Humidity
Correction = Corrected Den-
sity Altitude 

Approach 2 

Pressure Altitude + Humidity
Correction = Corrected
Pressure Altitude

Corrected Pressure Altitude
+ Temperature = Corrected
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Density Altitude 

SAMPLE PROBLEM 

Calculating Corrected 
Density Altitude:

Given: Temperature, 92 degrees F 
Relative humidity, 92% 
Pressure altitude, 2,000 feet 

Find:  The corrected density altitude
using approaches 1 and 2 and com-
pare the results. 

Solution: 

Density altitude by flight computer =
4,500 feet 
Substituting values (using figure 2) =
(.92)(1,520) feet (rounded)1,400 feet 

Approach 1, the humidity correction is
applied to density altitude directly. The
corrected density altitude is 
(4,500 + 1,400) feet = 5,900 feet 

Approach 2, the humidity correction is
applied to pressure altitude and then
the corrected pressure altitude is used
to calculate density altitude. Corrected
pressure altitude is 

(2,000 + 1,400) feet =3,400 feet 

Using this corrected pressure altitude
to formulate the corrected density alti-
tude yields, 

Corrected density altitude = 6,220
feet 

In this sample problem, we can see
that the humidity correction is signifi-
cant. In fact, it is equal to 56% of the
temperature correction. Tabulating the
results from the above sample prob-
lem will allow an in depth analysis. 

Traditional density altitude = 4,500
feet
Density altitude + humidity correction
= 5,900 feet (up 31%)

Density altitude (using the pres-
sure altitude and then calculating
DA) = 6,220 feet (up 38%) 

Note, in this sample problem
there is a 31% to 38% increase in
density altitude because of hu-
midity. 

Selection Of Approach 

Approach 2, adding the hu-
midity correction to pressure alti-
tude and then correcting for tem-
perature, yields a more
conservative and safe result.
From the above example a +320
foot difference resulted by varying
when the correction was applied.
Also approach 2 yields a number
that conforms to the format of the
newer performance charts that
use pressure altitude as an enter-
ing argument. For this reason, ap-
proach 2 will be selected and
used by the author in further
computations and analysis. 

CONCLUSIONS AND OBSER-
VATIONS 

This article has shown that an
easy to determine and easy to use hu-
midity correction now exists. It can be
expressed as a pseudo-alt i tude
change and may be determined under
all conditions. When incorporated into
the other performance altitudes, i.e.
pressure altitude and density altitude,
it yields a “truer” performance predic-
tion. Under conditions of low humidity
and/or low temperature, the humidity
correction is small. However, when
temperature and relative humidity are
high the compound exponential ef-
fects of the humidity can adversely af-
fect take off. Significant performance
reductions take place. Marginal situa-
tions will require the calculation of all
performance estimates with precision.
Strong emphasis will be needed on
checking that all margins of safety are
not eliminated by the intangibles. If pi-
lots are in marginal situations, this will
give them another tool for the “go/no
go” evaluation. 

By this article and the develop-
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ment of figures 1 and 2, the following
conclusions are made: 

1. The humidity correction func-
tion is easily graphed. 

2. As humidity rises, the correc-
tion gets larger. 

3. As humidity lowers to zero, the
correction also lowers to zero. 

4. Corrected performance num-
bers show a reduction in per-
formance (r ise in corrected
density altitude) that matches
empirical data. 

5. No new weather service prod-
uct is required. 

6. The correction is easy to com-
pute and conforms to use in
existing performance charts,
graphs, and tables. 

7. The correction easily adapts to
learnable and easy to remem-
ber thumb rules. See Table I. 

8. Below 40 degrees F the correc-
tion is small. Even at 100% rel-
ative humidity, the correction is
on the order of 250 feet. 

9. Above 50 degrees F the expo-
nential correction takes off and
may become very significant.

The term is not as dominant as
temperature but, with high hu-
midity, the cumulative effects
produce a correction in the
3,000+ foot range. 

Applying this correction to pres-
sure altitude yields a more conserva-
tive (safer) value of air density for en-
tering existing performance charts and
this method conforms to the newer
performance chart format which uses
pressure altitude as an entering argu-
ment. 

If the relative humidity is unknown
or unavailable, be conservative, as-
sume it to be 100% and add the full
correction. The derivation of the hu-
midity correction is then reduced to a
temperature function look-up. 

Table I provides four easy to re-
member correction terms, as thumb
rules, for the four different temperature
and humidity fields. This table should
not be used, in place of figure 2, when
precision is required. 

(Note: There are numerous formu-
las and sample problems in Mr. Rolfe’s
article that have been omitted, that are
used to verify all his statements and
conclusions. The reason for omission
was for brevity in the article.) 

Roger “N” Clark is the Safety Pro-
gram Manager at the Des Moines
(Iowa) FSDO 

This article is from Medical Facts
for Pilots Publication AM-400-01/2,
which was prepared by the FAA Aero-
space Medical Institute’s Aeromedical
Education Division in Oklahoma City,
OK.  Check its web site at
< w w w. c a m i . j c c b i . g o v / a a m -
400A/400brochure.html> for a list of
other pilot safety brochures.

M
ost (more than 90%) of
medical certification ap-
plicants pass their physi-
cal examinations and the

Aviation Medical Examiner (AME) is
able to issue a medical certificate at
the time of the exam.  Occasionally,
however, a condition is found that re-
quires a process of further review and,
possibly, additional testing.  The pur-
pose of this article is to help answer
some of the questions that you might
have about this process.

What are my chances of ultimately
being certified?

While it is impossible to predict
your individual likelihood of certification,
our current process allows us ultimately
to certify 96% of individuals whose
medical qualifications are initially ques-
tioned.  Sometimes this process re-
quires a period of recovery from an ill-
ness, surgery, or other condition.

Why does it take so long to process
my application and other reports?

We receive an average of 1,800
applications for medical certification
each day.  We are required to review
each one to assure that medical stan-
dards are met.  When an application is
found that may not meet the require-
ments, a letter is written to the appli-
cant, identifying the problem, and out-
lining the further potential courses of
action.  We must then wait for a re-
sponse from the applicant before we
can proceed further.  Each time new
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information is received; the application
package must again be reviewed.
Given the large number of applications
being processed and the amount of
time required to evaluate the informa-
tion, it sometimes takes longer than
we all would like.

What can I do to speed the
process along?

There are several steps you can
take to assure that your application
package is processed in the shortest
time possible:

Don’t hesitate to ask your AME for
advice and assistance in gathering the
requested information.

When we ask for additional infor-
mation, we ask for the least amount
possible in order to make our deci-
sion.  This means that we really do
need everything that we request, so
the first thing that you can do is to
make sure that all the information that
we have requested is being provided.
Also, please understand, if we ask that
a certain test be performed in a cer-
tain way, that is what we need.  Be
sure that you take all of our letters with
you to your physician, and try to em-
phasize the importance of exactly ful-
filling our requests.

Have all of the requested informa-
tion forwarded to us in one package.

Do not hide important medical
facts from us.  This just delays things
further.  If you send us information
about one medical problem and the
hospital records indicate a second se-
rious medical problem, which we did
not previously know about, we will
have to start a new investigation of the
second problem.

Give us an adequate amount of
time to process your application.  If
you call or write to find out the status
of your application, your file will have
to be located and taken out of line to

answer the inquiry.  This will further
delay its processing.  On the other
hand, if you haven’t heard from us in
within 60 days, you may call us at the
number listed below for an update.

Use this list of items like a check-
list to speed the processing of your
application. 

If my own physician thinks I’m OK to
fly, why do you have a problem with me?

Most physicians see their role as
one of helping their patients by pre-
venting medical problems when possi-
ble and treating medical problems if
they do occur.  This treatment may ac-
tually be a cure or it may be some-
thing that diminishes the impact of the
medical condition on the person’s
daily life.  There are many conditions
that can be cured, such as appendici-
tis, gall bladder disease, and pneumo-
nia.  There are other conditions that
can be treated, but are not cured,
such as high blood pressure, heart
disease, and diabetes.  In the case of
this latter group, when a physician has
done all that is possible to control the
disease, the patient may be told that
participation in any activity, including
flying, is OK.  To the treating physician,
this means that there is nothing more
to be done for the disease and that
activity will not make the disease
worse.  Unfortunately, the treating
physician does not always realize that
the medical condition could make the
activity worse (by making it less safe
due to the medical condition).  In addi-
tion, many physicians only fly as pas-
sengers on commercial aircraft.  They
do not realize the potential problems
inherent in piloting aircraft, which may
require more from the pilot than his or
her medical condition will allow.

Suppose you find me disqualified.
What are my options then?

If you are found not medically

qualified, you have several options.
First, you need to understand why we
found you disqualified.  If you don’t
understand why, take our letter to your
AME or treating physician and ask for
an explanation.  Next, write us a letter
requesting reconsideration, and ex-
plain why you believe that your med-
ical condition should not prevent you
from flying.  We may then either agree
with you and issue a certificate, ask
you for further information, or sustain
our previous action. 

If you still end up being not certi-
fied, you have the option of appealing
our decision to the National Trans-
portation Safety Board.  The Board will
hear your arguments in a hearing be-
fore an administrative law judge, who
will then make an independent deci-
sion regarding your eligibility under the
medical standards.  If the judge’s deci-
sion is not favorable, you may appeal
for further review by the full Board.  If
that Board’s decision is not favorable,
you may then pursue the matter
through the federal court system. 

To contact us, write:
FAA Civil Aerospace Medical Institute
Aeromedical Certification Division,
AAM-300
P.O. Box 26080
Oklahoma City, OK 73126

Or call our customer service tele-
phone number: (405) 954-4821

Our job is to ensure that all pilots
are medically qualified to fly.  We take
this responsibility very seriously.  On
the other hand, many of us are pilots,
and we all work for the FAA because
of our interest in aviation.  We like to
see as many airmen safely certified as
possible, and we hope you will be
among them.

Questions About Your Medical Qualifications

3
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M
aybe I am a “lightening
rod” and attract the
nearly average pi lots
around me.  For some

reason, I keep finding myself in a loca-
tion that has more than its normal
share of nearly intelligent pilots.  I
know there are going to be those of
you out there who are not going to be-
lieve this is factual.  But, heaven help
us all, it is!  This pilot did do and say
everything as described.  I even have
a witness. The local Safety Counsellor
was with me while I was talking to the
pilot!

I was getting an introductory flight
in a new airplane production model.
The manufacturer’s instructor pilot
was sitting next to me as we were
turning from crosswind to downwind
at a non-towered airport in VFR condi-
tions.  As we were almost on down-
wind, a pilot reported that he was
crossing over the airport, midfield, at
1,000 feet over the runway.  This was
the first call we heard from this pilot.
He asked if anyone was in pattern.
Both of the airplanes in the pattern
told him where each was.  One was
ahead of us on downwind ready to
turn base.  We were turning onto the
downwind.  He acknowledged our
calls then proceeded to fly over the
midfield location and turn directly into
the right downwind forcing our air-
plane to make a hard left to avoid
being hit.

One of the advantages I have as
an FAA Aviation Safety Inspector is
that I “get” to speak to other pilots offi-
cially.  After we landed, the other pilot
was already on the ground and

chocked.  He was standing in the ter-
minal waiting for me.  

What happened in the next 45
minutes was a perfect example of the
proverbial snowball rolling down the
hill.  As the questions and answers
came and went, things just got worse
and worse.  After asking the first
question, I knew I had opened a large
can of worms.

I asked the pilot if he knew the
recommended way to enter the traffic
pattern at an uncontrolled airport.  He
said yes, and that he had.  He was
taught, according to him, that the pilot
must cross over the center of the air-
port at traffic pattern altitude, identify
the other traffic, then turn immediately
into the downwind from the center fly
over.

Before I started to correct him, I
first asked if he heard the two air-
planes in the pattern respond to his
question of, “Who is in the pattern?”
He told me that he had heard both of
us but only saw the one in front of us.
Then he did it to me again!  He said
that because he only saw the one air-
plane, he felt the first airplane was the
only one in the pattern.  Not seeing
the second airplane, he guessed that
it must have been one of those air-
planes that like to call downwind when
it was still outside the pattern.  He felt
fully satisfied to make the downwind
turn and felt he had violated no one’s
air space.

I was informed that his CFI had
taught him to enter all traffic patterns
that way to avoid conflict with other
airplanes.  Yes, he did have a copy of
the current Aeronautical Information

Manual (AIM), and, yes, he has read
the recommended non-towered traffic
pattern entry.  And best of all, yes, he
had entered in the manner depicted in
the AIM.

Next, I asked him to show his pilot
certificate and medical.  He opened
his pilot logbook.  In a pouch attached
to the back of his logbook was his pa-
perwork.  There was nothing wrong
with that at all.  As he got out the four
medical forms he had in his posses-
sion, I asked him for the current one.  

Again, the snowball continues to
roll!

I am sorry to say he could not tell
me, or show me which of the four
medicals was the current one.  Now, I
know we all do this to some degree.
We all save our last medical just in
case there is a problem with the new
medical such as the doctor failed to
send it in on time; there was some-
thing wrong with the EKG machine; or
an office assistant sent it to the wrong
address, etc.  So, we save our old
medical until it is out of date.  But, we
do not keep the past eight years of
medicals with us at all times.

Would you believe this pilot called
his office and asked his secretary
which one was the current medical!  It
was obvious that she was used to
dealing with Mr. Businessman-who-
does-not-know-aviation.  She told him
which one was the current medical!
He was then informed, as I would like
to remind every one out there, to get
rid of the old medicals!  They cause
too much confusion.

Next, I asked to see his airplane.

Why does it always happen to me?

Continued on Page 33



S
ince the first of the year, the
aviation world lost three of its
most senior luminaries.  Each
was a pioneer and a builder,

driven to excel.
Jerome (Jerry) Lederer, the “father

of air safety,” died in California on Feb-
ruary 6.  He was 101 years old.  We
can’t recount all the details of his life
here, but his work in aviation safety
started about the same time as the
FAA’s predecessor agencies came into
being, 1926.  That year, he was put in
charge of air safety at the Airmail Ser-
vice.  The Service’s pilots were dying
in flaming crashes at an alarming rate,
and his research pinpointed the rea-
son for the fires and changes were
made.  His work then, and throughout
his life, has made flying safer for us all.
He inspected “The Spirit of St. Louis”

before his friend Charles Lindbergh
flew it to Paris and expressed his
doubts that “Lindy” would make it
then and later.  Jerry served as Direc-
tor of Civil Aeronautics Board (CAB)
Safety Bureau from 1940 to 1942.
The Bureau was responsible for safety
rulemaking and accident investigation
and was the predecessor of the U.S.
National Transportation Safety Board.
Jerry is considered the father of the
flight data recorder.  He helped bring
the Fl ight Safety Foundation into
being, and he even took a turn in the
space program, establishing NASA’s
Office of Manned Space Flight Safety.
Jerry received the FAA’s Distinguished
Service Medal, among a long list of
high honors (estimated over 100) in
the U.S. and around the world.  Even
in his late 90’s, he was still giving

speeches, accepting awards and con-
tinuing his crusade for what he came
to call “risk management.”

Jean Ross Howard Phelan, 87,
was one of the first women to be li-
censed to fly a helicopter and was the
founder and executive of the interna-
tional women’s helicopter pilot’s group
best known by its nickname, the
“Whirly Girls.”  She died in Washington
on January 29.  Jean Ross Howard
Phelan always went by the first three
names, and when she married Jim
Phelan in the mid-1980s, went by all
four.  It was “Jean,” face-to-face, but it
was all three (then four) if you referred
to her in the third person.  Over time,
she was probably the one person at
any Washington aviation event known
to almost everyone in the room, save
for perhaps Chuck Yeager if he was
there.  She learned to fly in the World
War II civilian pilot training program,
helped run the Women’s Air Force
Service Pilots’ training operation, and
after the war went to work for what
became the Aerospace Industries As-
sociation.  It was a few years later that
she badgered her way into helicopter
flying lessons as part of her associa-
t ion work and became the 13th
woman in the world to earn a helicop-
ter license.  She promptly went out
and organized the other 12 into the
Women’s International Helicopter Pi-
lots Association.  That group is 100
times larger these days, and growing.
Jean was director of AIA’s helicopter
section at the time of her retirement in
1986.  She was a regular contributor
to publications, and was president of
the American News Women’s Club in
the mid-1960s.

Duane Cole, 89, pioneering aero-
batic pilot, died in Fort Worth on Feb-
ruary 3.  His fame was as an airshow
pilot—he even had his name painted
upside down on his Taylorcraft be-
cause he spent so much time inverted
in low passes before the audience.
But he was also an author, a teacher,
the patriarch of the family’s aerial oper-
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ation, the Cole Brothers Airshow.  The
show featured all manner of “don’t try
this at home” exhibitions, including the
inverted pickup of flags from close to
the ground with a hook at the top of
the vertical stabilizer, landing on moving
cars and trucks, wing-walking and his
signature act, a precision dead-stick
landing right in front of the crowd.  He
was a founding member of the Experi-
mental Aircraft Association, and di-
rected the Reno Air Races in the
1960s.  He taught British cadet pilots in
the days before the U.S. entered World
War II, then would-be U.S. military pi-
lots during the remainder of the war.

Galina Gavrilovna Korchuganoba
is another pioneer we would like to ac-
knowledge with a tribute written by
our former editor.

At the 2002 Women in Aviation In-
ternational Conference, someone re-
marked that I might want to interview a
couple of Russian pilots, a former
World War II bomber navigator and a
MiG test pilot—both of whom were
women.  And so I did, and that is how
I met and was touched by the “Two
Galinas,” whose stories I related in the
May/June 2002 issue of FAA Aviation
News.  Galina Korchuganova was the
MiG test pilot who flew just about
every make and model that quintes-
sential Cold War bogey manufactured,
even those, she bragged, “the men
would not fly.”  She was also a cham-
pion aerobatic pilot who competed in
worldwide championships and usually
beat all she encountered.  Yet, her
highest accomplishments, she told
me, was that she taught a class of
women Aeroflot pi lots and she
founded an aviation club for Russian
women pilots called Aviatrissa.  At first
she could only find 13 women who
were active pilots in Russia, but she
persisted, bringing in the heroines from
the Great Patriotic War (World War II),
so that Aviatrissa swelled to some 350
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women—truly remarkable in the con-
text of post-Communist Russia.
Galina started in aviation at one of the
ubiquitous parachute clubs in the
then-Soviet Union.  She took to jump-
ing out of airplanes so naturally and ef-
fortlessly that she earned a scholar-
ship to the prestigious Moscow
Aviation Institute, from which she
graduated as a design engineer.  She
flew airplanes for sport—aerobatics—
but really wanted to test-fly them, then
forbidden to women in the supposedly
egalitarian Communist state.  It took
becoming the World Aerobatic Cham-
pion to convince the Ministry of Avia-
tion that a woman could be a test
pilot.  Galina went on to hold 42 world
records in Yaks, MiG’s, and AN air-
craft.  She continued to rack up cham-
pionships and was rewarded by the
USSR with medals but very little official
recognition.  That was why Galina
founded Aviatrissa.  After the fall of the
Soviet Union, Galina saw that many of
her less-awarded women peers, in-
cluding the Aeroflot pilots she had
trained, were being offered jobs as
cooks or folk artists.  She couldn’t
abide that shuffling of lives into an ob-
scure corner.  The highlight of her
tenure at Aviatrissa—she was its first
and only president—was the recre-

ation of the Rodina flight.  In 1938
three of the USSR’s premiere women
pilots flew an aircraft named Rodina—
homeland—on a record-breaking trip
almost the width of Russia.  In 1998,
two American women recreated that
flight to much media attention in Rus-
sia (virtually none here), and it wouldn’t
have happened without Galina’s
tenacity.  In Nashville two years ago
she learned to dance the two-step
and the souvenir she was most de-
l ighted with was her “koiboy
shapka”—a cowboy hat.  When I inter-
viewed her, she was intent in getting
the story across that Russia today
may be striving toward democracy but
it was leaving behind both the history
of women in Russian aviation and the
contributions women could make to
that new democracy.  Galina Ko-
rchuganova survived as an individual in
a state that forced you to submit to its
will, and she even survived the after-
math of the fall of the system that gave
her profession, woman pilot, some no-
tice.  She could not, however, survive
the onslaught of liver cancer, and she
is now winning medals and accolades
in an aerobatic championship that has
no end.  Da svedanya, Galya.  Vy
fmoye serdtse, navsergda.  (Goodbye,
Galya.  You are in my heart forever.)

Next Journey
by Phyllis Anne Duncan



The information shared here is
taken from experiences with actual
certified flight instructor (CFI) flight
tests. I hope these comments will help
someone planning on taking a CFI
practical test. 

T
he flight instructor certificate
(CFI) is more than just a li-
cense to teach. It carries with
it a responsibility to the gen-

eral public to produce safe, knowl-
edgeable, and proficient pilots. More
often than not, the flight instructor ap-
plicant will use this new certification as
a means to acquire additional experi-
ence and build time and as a step-
pingstone to the major airlines. There
are those on the other hand, who only
do it for the love of flying and a desire
to teach others. 

Often, flight instructor applicants
are scheduled for the initial test with
only minimal experience in practice in-
struction. The recommending instruc-
tor is often under the mistaken opinion
that if the applicant can fly fairly well,

then all that is needed is a scant expo-
sure to lesson presentation. This is, of
course, very unfortunate and will usu-
ally result in disappointment and dis-
approval of a test. The applicant, of
course, suffers the most—feeling the
dregs of defeat and a day of embar-
rassment that should have been one
of joy and celebration with the feeling
of overwhelming confidence. 

Often we hear applicants com-
ment that they’ve heard that the first
attempt often ends in disapproval.
Nothing could be farther from the
truth. Initial pass rate is approximately
85% nationwide.  When this seed is
planted in your applicant’s mind, the
applicant will probably come to the
test thinking that this is only a drill in
preparation for the next attempt. If my
recommending instructor told me this,
I would think twice about making a
significant expenditure for a test with a
Designated Pilot Examiner (DPE).  Of
course, if an FAA aviation safety in-
spector (ASI) is available, there is no
cost.  The DPE’s and ASI’s make

every effort to give a fair test and to
send the applicant home with a fresh
certificate or rating.

A brief word about the Notice of
Disapproval (NOD) or the infamous
“Pink Slip.”  Instructors should be
aware that, while the NOD is given to
the applicant, it is also a transmittal to
the instructor that he or she failed to
adequately prepare the student in a
given subject area. This information is
entered into a national database that
identifies the instructor and the areas
failed. This information is used to
identify instructor shortcomings and
may result in reexamination of the in-
structor’s ability to hold his/her in-
structor certificate.  Reexamination
will likely not result from a single fail-
ure, more likely a history of ill-pre-
pared applicants.

Practical Test Standard 

To begin with, instructors should
use the Practical Test Standard (PTS)
to prepare an applicant for a test re-
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gardless of the certificate level or rat-
ing the applicant is applying for. DPE’s
and inspectors are required to prepare
a plan of action in preparation for giv-
ing the test. The plan of action is
based on the subject areas and tasks
outlined in the PTS. For the CFI test,
there are areas that are required and
other areas that the examiner/inspec-
tor may select at random. Failure of
any area/task constitutes a failure of
the test. 

The introduction section of that
PTS details what is expected of the
applicant. It gives reference to the
necessary materials and the required
aircraft and equipment to be provided
for the test. Showing up for the test
without meeting theses requirements
means that your applicant goes home
with an NOD. This may seem to be
cruel and unusual punishment to
some, but the instructor and applicant
are responsible for meeting the re-
quirements of the PTS.  

Stall, Spin Awareness 
Training 

Although your applicant comes to
the test with the required endorse-
ments for stall/spin training, it some-
times becomes very obvious after a
few basic questions that he/she has
not been adequately trained in this
very critical area.  The vast majority of

applicants, who come through the De-
troit FSDO, cannot teach/articulate the
mechanics of a spin, much less that of
a crossed control stall. This leads the
examiner to believe that the recom-
mending instructor is deficient in this
area as well. 

Along this same line and an asso-
ciated area is the understanding of
slips and skids. This area could be an
all day discussion of how they relate to
crossed control stalls and spins. One
last comment on this subject, it is rec-
ommended that instructors refresh
themselves on the procedures for in-
troducing all of the demonstration
stalls. In particular is the crossed con-
trol stall which is not to be demon-
strated with flaps extended for the
reasons explained in the Airplane Fly-
ing Handbook (FAA-H-8083-3). If you
should you enter a spin with the flaps
extended, recovery forces may dam-
age the flaps or flap mechanism. 

Understanding Slips and
Skids 

Don’t be too surprised when we
tell you that this subject is one of the
least understood. The majority of flight
instructor applicants tested, who
came through our FSDO, could not
adequately explain slips and skids nor
recognize the differences when shown
a depiction.  Needless to say, this is

student pilot stuff. 
When questioned about correct-

ing for a skid while maintaining a de-
sired angle of bank, we usually hear,
“step on the ball.” When you analyze
this, the cause for the skid is usually
excessive rudder in the direction of the
turn or inside rudder. Stepping on the
ball may mean meeting an opposing
force since the pilot may be applying
pressure to the opposite rudder. If ex-
cessive rudder is the problem, why
not simply say relax the inside rudder
to solve the problem? Usually, this will
require some readjustment of aileron
and angle of bank. This is not rocket
science; so let’s keep it simple. The in-
structor is the communicator, so com-
municate. 

The flight instructor is the one per-
son, who influences the law of pri-
macy; recall that early learning princi-
ple, what is taught must be taught
correctly the first time? 

Plan your training sessions to
allow for a thorough preflight briefing
and post-flight critique. Jumping from
one airplane and into the next will only
serve to slow and prolong your stu-
dent’s progress. A minimum of 30
minutes on each side of the flight
should be planned for each session. 

Hopefully, the information shared
here will provoke some thought into
areas that need consideration when
preparing flight instructor applicants
for the practical test. Plan to spend a
good deal of your applicant’s time in
developing teaching skills and the
thorough understanding of the subject
matter to be taught. I usually refer to
this as chalk talk or whiteboard talk as
the case may be. Ideally, there should
be at least two hours of practice chalk
talk presentation by the applicant for
every hour of practice flight instruction. 

Finally, prior to endorsing the ap-
plicant for the check ride get an unbi-
ased opinion of your applicant’s per-
formance from another instructor or
DPE. This should include a lesson
presentation and flight evaluation. 

Now go and teach!

Nick Pipitone is an Aviation Safety
Inspector at the Detroit (MI) Flight
Standards District Office. 
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HELPFUL FAA PUBLICATIONS
Students or instructors will find the following FAA publications helpful.  Electronic copies of

these publications can be found at <http://afs600.faa.gov>.  Under Airman Testing Standards, click
on “Training Handbooks.”  These books are also available from the U.S. Government Printing Of-
fice by mail at Superintendent of Documents, P.O. Box 371954, Pittsburg, PA 15250-7954 or
phone (866) 512-1800 or FAX( 202) 512-2250. For those wanting to order online the web site
address is: <http://bookstone.gpo.gov>.  Please check with the Government Printing Office for the
latest price for each publication.

Aircraft Weight and Balance Handbook, FAA-H-8083-1, dated 1999 (SN 050-007-01258-6)
Cost: $14.00 domestic, $19.60 foreign.  Provides the aircraft maintenance technician with the
method of determining the empty weight and empty-weight center of gravity of an aircraft.  Also to
furnish flight crew with information on loading and operating the aircraft to ensure its weight is
within the allowable limits, and center of gravity is within the allowable range.

Airplane Flying Handbook, FAA-H-8083-3, dated 1999 (SN 050-007-01274-8)  Cost: $26.50
domestic, $37.10 foreign.  Introduces basic pilot skills and knowledge essential for piloting air-
planes.  Provides information on airplanes and the operations of airplane systems. 

Aviation Instructor’s Handbook, FAA-H-8083-9, dated 1999 (SN 050-011- 00079-8)  Cost:
$20.00 domestic, $28.00 foreign.  Intended for flight instructors, ground instructors, and aircraft
maintenance instructors.  Provides information on learning and teaching and relates this informa-
tion to the task of conveying aeronautical knowledge and skills to students. 

Balloon Flying Handbook, FAA-H-8083-11, dated 2001 (SN 050-007-01313-2)  Cost:  $17.00
domestic, $23.80 foreign.  Introduces the basic pilot knowledge and skills that are essential for
piloting balloons. 

Glider Flying Handbook, FAA-H-8083-13, dated 2003 (SN 050-007-01350-7)  Cost:  $34.00
domestic, $47.60 foreign.  Designed as a technical manual for applicants who are preparing for
glider category rating and for currently certificated pilots who wish to improve their knowledge.

Instrument Flying Handbook, FAA-H-8083-15, dated 2001 (SN 050-007- 01308-6)  Cost:
$37.00 domestic, $51.80 foreign.  Provides the flight student with the basic information needed to
acquire an FAA instrument rating.  Also serves as a training aid for instructors. 

Rotorcraft Flying Handbook, FAA-H-8083-21, dated 2000  (SN 050011-00080-1)  Cost:
$32.00 domestic, $44.80 foreign.  Provides technical assistance to applicants who are preparing
for their private, commercial, or flight instructor pilot certificates with a helicopter or gyroplane
class rating.

Pilot’s Handbook of Aeronautical Knowledge, FAA-H-8083-25, dated 2003.  The handbook
provides basic knowledge that is essential for pilots. The book is useful to beginning pilots, as
well as those pursuing more advanced pilot certificates.  Please check with the Government Print-
ing Office’s bookstore for ordering details.

Student Pilot Guide, FAA-H-8083-27, dated 1999 (SN 050-007-01265-9)  Cost:  $3.00 domes-
tic, $4.20 foreign.  Provides information on general procedures for obtaining FAA student, recre-
ational, and private pilot certificates. 
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I
n September 2003, the Honolulu
Automated Flight Service Station
(AFSS) began a one-year test
program offering International

Pilot Weather Briefing Service (IPWB)
and International Weather Consulta-
tion Service (IWCS) to the aviation
community.

IPWB INTERNATIONAL
SERVICES  

IPWB is a complete presentation
of all of the elements listed in Annex 3,
Chapter 9 of the International Civil Avi-
ation Organization (ICAO) Convention.
Honolulu provides the pilot, flight crew,
or aircraft operator with an interpreted
presentation of al l  the avai lable
weather across a route of flight includ-
ing adverse conditions, the current
and forecast weather for a departure
aerodrome, en route, a destination
aerodrome, and an alternate aero-
drome.  The winds, temperatures aloft
and known Notices to Airmen (NO-
TAMs) are also provided.  Heavy em-
phasis is placed on adverse condi-
t ions, satel l i te imagery, and the
location of the jet stream.  Honolulu’s
specialists are highly trained to inter-

pret the available weather information
including satellite imagery, which may
be the only source of weather informa-
tion available for much of the vast Pa-
cific Rim.

Aviators should note that IPWB
service (the complete briefing) is not
available for flights below 25,000 feet
because significant weather forecast-
ing is not available over most of the
Pacific Rim below 25,000 feet.  When
contemplating flight below 25,000 feet
a request for a weather consultation is
highly recommended.

HOW A CONSULTATION
DIFFERS   

The IWCS is a discussion of
known and forecasted weather condi-
tions between an FAA specialist and a
pilot, flight crewmember, or an aircraft
operator.  It’s not a complete briefing
but is intended to supplement or up-
date the information that the pilot,
flight crew, or aircraft operator already
received.  In situations where the spe-
cialist does not have access to all the
information normally provided in a
complete briefing, the specialist will
offer a consultation.  Planned flights

below 25,000 feet are prime examples
of when a complete briefing is not
available.  Another example is when
the aviator used the International Flight
Folder Documentation program to
self-brief or pre-brief and needs to up-
date the information.  The aviator may
have questions about a worrisome
weather system and needs to discuss
the system with a professional aviation
weather specialist.  The International
Weather Consultation Service provides
an opportunity to ask specific ques-
tions about weather issues related to a
planned international flight without the
complete brief ing, i t ’s the pi lot’s
choice.  

FLIGHT DOCUMENTATION
FOLDERS

I t ’s a printed copy of al l  the
weather data covering a proposed
flight and is provided by the NWS for
self-briefing purposes, either over the
Internet or by FAX back.  The pilot
must be proficient at self-briefing and
interpreting large amounts of very
complex weather information.  The
FAA’s ATC specialists are always avail-
able to help the aviator interpret the

28 F A A  A v i a t i o n  N e w s

International Pilot Weather Briefing Services
Honolulu AFSS puts it all together

By Jocelyn Nakashima and George Jackowski



weather information when they feel a
need for professional assistance.

Remember, if the aviator wants a
complete weather presentation they
should ask for an international pilot
weather briefing.  However, if they just
want to discuss specif ic weather
items, then they can ask for an inter-
national consultation. 

At Honolulu AFSS, international
services are provided for flights be-
tween the fol lowing aerodromes:
French Frigate Shoals, Johnston Is-
land, Midway Island, Wake Island,
Christmas Island, Palmyra, Kosrae,
Pohnpei, Chuuk, Yap, Guam, Kwa-
jalein, Majuro, Rota, Saipan, West Tin-
ian, Babelthuap/Koror, and airports in
the Hawaiian Islands. 

International services are also
available for aircraft departing from the
aerodromes mentioned above that are
going to the following locations: Tahiti,
Tarawa, Rarotonga, Fua’ Amotu,
Vavau, Nadi, Nauru, La Tontouta, Ho-
niara, Brisbane Austral ia, Port
Moresby New Guinea, Narita Japan,
Manila, Taipei, Hong Kong, Alaska,
and the Continental United States
(CONUS).  However, international
services are not available when de-
parting from the second group of
aerodromes because they are either in
a Foreign Flight Information Region or
another AFSS’s service area.  Pilots
departing from Alaska or the CONUS
are strongly advised to contact their
local AFSS for local departure informa-
tion.

HOW TO GET SERVICES  

To obtain IPWB/IWCS services or
check the service hours, call the Hon-
olulu AFSS at 1-800-WX-BRIEF or 1-
866-766-0820.  Let the specialist
know that you want International
Weather Services.  Once connected
to the international weather service
position, the controller will ask for all
the background information needed to
provide the requested service.  Due to
the complexity and amount of infor-
mation that must be reviewed, the
specialist may ask the pilot to call
back when the information is ready to
be presented.  Depending on the

service requested and the length of a
flight, the request to callback could be
up to an hour.  When the pilot calls-
back, he/she will receive the service
requested in accordance with the
ICAO standards.  If the caller requests
a consultation, the callback time will
normally be less depending on the
complexity of the information re-
quested.

Honolulu AFSS developed these
services in response to a reassignment
of responsibilities within the federal
government.  FAA has assumed the
responsibility to provide all aviation
weather briefings, including interna-
tional briefings. While the Flight Service
Stations have many years of experi-
ence providing domestic weather brief-
ing services, it has not provided brief-
ing services to such international
destinations as Hong Kong, China or
Brisbane, Austral ia.  Using ICAO
Annex 9 as the basic guideline, Hon-
olulu AFSS developed a training pro-
gram to allow its employees to gain the
skills needed for international briefing.

The preparat ion to develop
classes for the IPWB project began
with an intense data-gathering mis-
sion.  Using the Internet and applica-
ble FAA and DOD publications they
conducted topical research to find
aeronautical and weather reference
materials.  International procedures
training modules were then devel-
oped.  The lesson plans and self-
study materials included: Oceanic
procedures, use of internat ional
charts and the International Flight In-
formation Manual ,  and the ICAO

Annex 9 rules.  Specialists studied
geography and the aerodrome folders
for 33 new aerodromes along with
other important aviation topics.  In
conjunction with the locally developed
training, the National Weather Service
(NWS) training unit located at the
Mike Monroney Aeronautical Center
developed and delivered comprehen-
sive training on global weather sys-
tems, satellite imagery, international
weather charts, international aviation
weather messages, and the interna-
tional service formats.  Upon comple-
tion of the training, operational per-
sonnel were cert i f ied to provide
international services.

Pi lots are encouraged to use
these services when flying in the Pa-
cific Basin area. Given the dynamic
nature of the weather systems, it is re-
assuring to have professional assis-
tance to help interpret and understand
the weather dynamics when planning
a flight across thousands of miles of
liquid real estate called the Pacific
Rim.

Pilots are also encouraged to pro-
vide feedback and comments about
the service by contacting the facility
management staff at 808-839-1239.

With the successful completion of
the one-year test program, this service
will continue to provide valuable sup-
port for all aviators planning interna-
tional flights across the Pacific basin.

Air Traff ic Manager Jocelyn
Nakashima and Operations Manager
George Jackowski are with the Hon-
olulu AFSS.
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The following information
comes from Advisory Circular
91-73, Part 91 Pilot and Flight
Crew Procedures during Taxi
Operations and Part 135 Sin-
gle-pilot Operations. This advi-
sory circular provides guidelines
for the development and imple-
mentation of standard pilot pro-
cedures for conducting safe air-
craft operations on the airport
surface.  It focuses on the activ-
it ies occurr ing on the f l ight
deck/cockpit (e.g., planning,
communicating, coordinating),
as opposed to the actual con-
trol of the aircraft (e.g., climb-
ing, descending, maneuvering).
Although there are many simi-
larities, taxi operations for single
piloted aircraft, as opposed to
taxi operations for aircraft that
require more than one pilot,
present distinct challenges and
requirements.

Over the next several issues,
we will be presenting portions
of this advisory circular.  This
section is devoted to the use of
exterior aircraft lights in making
an aircraft more conspicuous to
all other persons directly in-
volved in airport f l ight and
ground operations.

Exterior aircraft lights may be used
to make an aircraft operating on the
airport surface more conspicuous. Pi-
lots may use various combinations of
exterior lights to convey their location
and intent to other pilots. Certain exte-
rior lights may also be used in various
combinations to signal whether the

aircraft is on a taxiway or on a runway,
in position on the runway but holding
for takeoff clearance, crossing an ac-
tive runway, or moving down the run-
way for takeoff.

Because adherence to the guide-
lines in this advisory circular is volun-
tary and aircraft equipment varies,
flightcrews are cautioned not to rely
solely on the status of an aircraft’s
lights to determine the intentions of
the flightcrew of the other aircraft.  Ad-
ditionally, flightcrews must remember
to comply with operating limitations on
the aircraft’s lighting systems.

To the extent possible and consis-
tent with aircraft equipage, operating
limitations, and flightcrew procedures,
illuminate exterior lights as follows:

(1) Engines running. Turn on
the rotating beacon
whenever an engine is
running.

(2) Taxiing. Prior to com-
mencing taxi, turn on
navigation, position,
anti-collision, and logo
lights. Strobe lights
should not be illuminated
during taxi if they will ad-
versely affect the vision
of other pilots or ground
personnel.

(3) Crossing a runway. All
exterior lights should be
illuminated when cross-
ing a runway.

(4) Entering the departure

runway for takeoff. When
entering a runway to
takeoff, or when taxiing
into position and holding
for takeoff, i l luminate
one or more landing
lights and all other exte-
rior lights. Strobe lights
should not be illuminated
if they will adversely af-
fect the vision of other
pilots.

(5) Takeoff. Turn on all re-
maining landing lights
when takeoff clearance
is received or when com-
mencing takeoff roll at
an airport without an op-
erating control tower.

Taxi operations require constant
vigilance by the entire flightcrew, not
just the pilot taxiing the aircraft.  The
flightcrew needs to be continually
aware of the movement and location
of other aircraft and ground vehicles
on the airport movement area.  Taxi
operations require the same planning,
coordination, and proper execution, as
do the other phases of flight opera-
tions.  Safe aircraft operations can be
accomplished and incidents elimi-
nated if the fl ightcrew is properly
trained and correctly accomplishes
standard taxi operating procedures
and practices.

To obtain the advisory circu-
lar in its entirety, it and other ad-
visory circulars can be found at
<http://www.faarsp.org/cock-
pit.html>.
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The Airframe and Propulsion and Services Wichita Aircraft Certification Office, ACE-118W, located in
Wichita, Kansas, submitted the following articles.  (These articles are published as they were received.

Defective Fuel Hoses
CESSNA Series 100 and 200 (P/N S1495-6); ATA 2820

Recently the FAA was advised that a current production Cessna single engine airplane experienced a fuel leak at
the flexible fuel line connection between the wing fuel tank and the fuselage fuel line connection.  The suspect hose is
identified in the applicable airplane parts manual as S1495-6, which Cessna has used for many years on all single en-
gine airplane products.  Cessna has confirmed that two of their fuel hose suppliers provided hose material to the
Cessna Aircraft Co. on 5/13/99 and 12/2/99 that may not meet their specification S1495.  Therefore, the FAA recom-
mends that owners, operators, and inspection personnel of Cessna single engine airplanes that may have had a new
Cessna Specification S1495-6 fuel hose installed that was obtained/shipped from Cessna Parts Distribution between
May 1999 and November 2000 inspect the hoses for rapid age wear.  This inspection is recommended to apply to new
airplanes with Airworthiness Certificates dated from May 1999 through June 2000 as well as those that have field-in-
stalled hoses that may have been shipped from Cessna Parts Distribution between May 1999 and November 2000.

If any of the S1495-6 hose connections have identification markings that indicate Dayco series 7095, any Boston
identification, or any identification other than Dayco L3 or B7, remove all S1495-6 hose connections in the LH and RH
wing root and replace with new S1495-6 hose having Dayco B706 identification markings.  Dayco 6L3 was an ap-
proved hose as well, but is no longer utilized under the S1495 specification. 

If identification markings are unreadable or not present, inspect all S1495-6 hose connections in the LH and RH
wing root areas for evidence of hardening, as described below.  If any S1495-6 hose connections exhibit evidence of
hardening, remove all of the hose connections in the LH and RH wing root areas and replace with new S1495-6 hose
having Dayco B706 identification markings.  

Hardening can be determined by pinching the hose between one’s thumb and forefinger.  Hoses that do not com-
press or are not resilient can be considered hardened and should be replaced.

The FAA may publish additional advisory and possibly regulatory information applicable to the Cessna S1495 hose
installation depending on the results of a current field survey.  However, it has been determined that enough time has
elapsed since the suspect hoses were shipped from Cessna that routine maintenance might have already encouraged
the replacement of some suspect hoses either in the fleet or available from spares support facilities in the field.  There-
fore, the FAA is publishing this Alerts Article to advise owners, operators, and repair facilities that any remaining S1495
hose shipped from Cessna between May 1999 and November 2000 and possibly installed should be removed from
service and any remaining inventory not identified as Dayco B706 should be removed from spares inventory.

CHAFED HYDRAULIC LINES
ALL AIRCRAFT MODELS WITH HYDRAULIC SYSTEMS

Service Difficulty Reports are being received of leaking hydraulic tubing caused by chafing from wiring, and nearby
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unprotected equipment and structure on aircraft.  In one case, a hydraulic tube located in the aft equipment bay of
a Learjet Model 35 was chafed through by an electrical power wire. The chafing had opened a pinhole in the hy-
draulic line and also removed the insulation from the wiring.  This allowed a fine mist of fluid and a small arc to occur
at the same time and place, resulting in a localized fire.  In another case involving a Cessna Model 550, a hydraulic
tube was chafed by a supply duct to the cabin air conditioning system. This resulted in failures of both the hydraulic
line and the cabin air supply duct.  The failed hydraulic line released fluid into the aircraft air conditioning system ex-
posing the crew and passengers to misting hydraulic fluid.

It is recommended that, when performing maintenance in areas where hydraulic tubes are installed, all aircraft
owners, operators, and maintenance personnel should inspect for adequate clearance between the hydraulic tubes
and surrounding wiring, equipment, and structure.  Particular attention should be applied to the inspection of aircraft
with aftermarket modifications or major repairs.  Any noted occurrence of hydraulic tubing with inadequate clear-
ance or with evidence of wear from wiring, equipment, or surrounding structure should be repaired, and adequate
clearance provided.

FUEL CAPS FOR GENERAL AVIATION AIRPLANES

The FAA recently published an Alerts article (December 2003) applicable to the correct positioning of fuel caps,
due to an accident on an Ercoupe Model 415.  The FAA has since received a Safety Recommendation concerning
a Cessna 182 accident, possibly related to the incorrect placement and closure of an aftermarket fuel cap, which
resulted in fuel being siphoned from the wing fuel tank.  It appears that some pilots may not be giving sufficient at-
tention to proper installation of fuel caps prior to flight.

The Safety Recommendation requested reference marking on the fuel cap be added to allow a person to visu-
ally determine if the caps are properly locked in place on all airplanes equipped with this type of aftermarket fuel
cap. The fuel cap in question was a screw-type cap, similar to many current automotive fuel tank, oil service and
lawnmower applications.  The FAA believes that this standard type of fuel cap and the method of installation do not
warrant adding reference marking.  Standard, typical procedures such as those required for common everyday con-
sumer products should be adequate to preclude improper fuel cap installation.

The FAA encourages aircraft pilots, fuel service personnel and mechanics to maintain vigilance during preflight,
servicing, minor and major maintenance and inspection of all aircraft fuel systems and especially the fuel cap instal-
lation on all airplanes.
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The Aviation Maintenance Alerts provide a common communication channel
through which the aviation community can economically interchange service experi-
ence and thereby cooperate in the improvement of aeronautical product durability,
reliability, and safety. This publication is prepared from information submitted by those
who operate and maintain civil aeronautical products and can be found on the Web at
<http://www.faa.gov/avr/afs>.  Click on “Maintenance Alerts” under Regulations and
Guidance.  The monthly contents include items that have been reported as significant,
but which have not been evaluated fully by the time the material went to press. As
additional facts such as cause and corrective action are identified, the data will be
published in subsequent issues of the Alerts. This procedure gives Alerts’ readers
prompt notice of conditions reported via Malfunction or Defect Reports, Service
Difficulty Reports, and Maintenance Difficulty Reports. Your comments and sugges-
tions for improvement are always welcome. Send to: FAA; ATTN: Aviation Data
Systems Branch (AFS-620); P.O. Box 25082; Oklahoma City, OK 73125-5029.
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My intent was to do a ramp inspection
and make sure all was well with his
transportation home.  The snowball is
getting bigger!  He excused himself
and went into the local FBO.  Not
even out of earshot of me, he asked
the owner if he had a sectional of the
local area.  Would you believe that he
got my attention, again?

After buying the sectional, I asked
him if he flew the route to this airport
often.  He stated that he makes the
trip at least twice a month.  When
asked about the sectional, he told me
that he had meant to get a new sec-
tional, but his FBO has been out of
them for about four months.   Some-
how, he just has not been able to get
a new one, but he has the old one in
his airplane.  The sectional he eventu-
ally showed me was two years out of
date!  

He said he flies his friend down to
meetings in the area about twice a
month and then takes him home.
Without prompting, my new friendly
pilot told me that his passenger pays
for the fuel and buys him lunch for his
time.  Does this sound a little familiar
to a 14 CFR part 135 charter flight to
anyone besides me?

As we were walking out to his air-
plane, I noticed a new exhaust stack
sticking out of the bottom of the cowl-
ing.  When I asked about it, he told
me he had this new company put this
on his airplane as the first of its kind
for his model.  He was very proud of
the new exhaust.  I had to ask if he
had the FAA Form 337 for it in the air-
plane. He was not sure and looked all
over the airplane for it.  After it be-
came clear he could not find it, he told
me that it was the same shop that re-
placed his engine for a bigger one so
they should have all that information at
their shop!

In his airplane and engine log-
books were notations that a new en-
gine and exhaust stack had been in-
stalled on his airplane.  Missing were
the 337 forms, or anything that

showed these were STC’ed, ap-
proved, or authorized in any manner,
shape, or form!  Can you begin to see
the size of the snowball now?

I have to be honest here.  After
finding out this gentleman, who was
72 years old, had just received his
pi lot cert i f icate six years before,
bought his airplane immediately after-
ward, and has used it mostly as his
“snow bird” escape vehicle between a
northern state and a southern one.
That, and the occasional unofficial
charter for his friend!  He honestly did
not know he was in the wrong on any
of the multiple violations facing him.
He felt he was following the instruc-
tions given him by his instructor.

Well, I felt the best route for me,
the aviation public, and this gentleman
in front of me was to counsel him and
demand he seek additional instruction
from another CFI.  There were three
problems facing me as I was talking to
this friendly, but confused, pilot.  How
do I keep the skies safe with him fly-
ing?  How do I get him to change his
ways?  And, what can I do to assure
the changes are accomplished?  

The short story is the pilot was
counselled.  The airport manager was
informed of his actions, name, and air-
craft tail number.  And the Flight Stan-
dards District Offices at both his north-
ern and southern homes were notified
of his actions and the demands I

placed on his instruction.  That way,
everyone would be able to check and
make sure he did get the correct infor-
mation he needed to fly safely.

The points I would like you to re-
member out of all this are:  

• We must all be alert to activity
around us at all times.  

• There is always more to the tale
then the initial attention getting
action.  

• A violation may not always be
the best way to keep everyone
safe in the skies, and, 

• There are many more pilots like
this gentleman out there.  

Situational awareness is some-
thing pilots need to have at all times.
It can save your life, or at least keep
your blood pressure from going
bonkers.  If you see something going
on that does not seem proper, or you
know someone is acting in contrary to
the regulations, please notify the near-
est Safety Counsellor or call your local
FAA Flight Standards District Office
and let someone know what is going
on.  We all want to be able to share
and enjoy our airspace while having
fun safely, or it is not worth doing!

Al Peyus is an Aviation Safety In-
spector with the Flight Standards Ser-
vice’s General Aviation and Commer-
cial Division.
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Calendar of Events
April 24, 2004.   New England Aviation Expo,

Nashua, New Hampshire
The daylong program is designed specifically to educate

and promote the safety of general aviation throughout New
England and will feature workshops, exhibits, seminars, and
WINGS credit. For more information call (603) 879-6807 or
check the web site at <www.faa.gov/region/ane/expo>.

September 13-16, 2004.   Bird Strike Committee
USA/Canada, Baltimore, MD

The meeting will be held at the Hyatt Regency. Anyone in-
terested in minimizing conflicts between birds and aviation
and reducing wildlife strike hazards will find more informa-
tion at <www.birdstrike.org> or by calling (419) 625-0242.



stroyed airmen certificate.  Mail it to:
FAA, Airmen Certification Branch,
AFS-760, PO Box 25082, Oklahoma
City, OK 73125-0082

Include a check or money order
for $2 (U.S. Funds) for each license,
made payable to the FAA.  If your cur-
rent address is listed as a Post Office
Box (POB), General Delivery, Rural
Route, or Star Route, please provide
directions or a map for locating your
residence.  Allow four to six weeks for
processing.  We can issue only one
copy of each license.  We can’t use
the original date of issue on a replace-
ment license.  We cannot issue re-
placements for expired licenses.

Please visit the FAA’s Airmen Cer-
t i f ication web site at <http://
registry.faa.gov/airmen.asp#Replace-
mentofCertificates>.  For further ques-
tion about this topic please contact
the Civil Aviation Registry by e-mail at
<airmen@registry.jccbi.gov>.  

I hope this answers your ques-
tions.

• Kudos from AOPA

You could have knocked me over
with a feather as I began to read
Susan K. Schmidt’s Inspectors Ap-
plaud Changes on New Airman Certifi-
cate in the January/February edition of
FAA Aviation News. I had no idea that
my column from AOPA Pilot was even
slightly responsible for the new certifi-
cate. I didn’t even think that any one
at the FAA even read such material.
But I am delighted to have played a
role even if it was only to encourage
the new certificate.

Nevertheless, please allow me to
thank you and those responsible for
the new certificate. It is such a won-
derful improvement over the old paper
style and does appropriately reflect the
accomplishments of those who earn
them.

Kudos also to Ms. Schmidt for a
job well done.

Barry Schiff
Los Angeles, California
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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 withhold
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, FORUM
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

• Round Engines
And Fuel

I found the FAA Aviation News
September/October 2003 issue very
interesting.  Al Peyus’ “Tales of an
ASI—I Remember When” review of
the days of many kinds of aviation gas
was very good.  However, I was a
flight engineer starting at Eastern Air
Lines in 1957 and moving through the
big round-engine days on Lockheed
L-749, L-1049, L-1049C, G, and H
models, and DC-7B and DC-7C’s, I
remember using 115/145 grade of avi-
ation fuel only.  Mr. Peyus refers to the
purple gas 130/145, which I believe is
a very small error in an otherwise well
done report.

Mr. Jerry S. Woolf
Lakewood, NJ

The following is an extract from a
letter Mr. Peyus sent to Mr. Woolf.
“Thank you for your response regard-
ing the 115/145 grade purple fuel for
the “round” engines.  It is always a de-
light to find that there are people out
there that do read the articles.  

You are most correct and I erred
badly.  The fuel was 115/145 and not

130/145 as you caught.  I failed to
note the correct language when typing
the article.

I am delighted to hear from those
of you who had the opportunity to fly
the grand old ladies of yesteryear!
Those machines produced a sound
and feel that today’s aircraft fail to
replicate.  There was a feeling of raw
power as the engines came to life and
pulled at the bit to prove her worth in
the sky.

•New Airmen Certificates

After having just read the article in
the January/February 2004 issue of
FAA Aviation News dealing with the
new airman’s certificate, I would like to
know if I can send in and get the new
plastic pilot and mechanic certificates
even though I recently had my certifi-
cate numbers changed and got new
paper ones a couple of months ago?

William G. Cameron
Via the Internet

Yes, you can request the new
plastic certificates.  You just need to
go to the FAA’s web page at
<www.faa.gov>.  Then check the right
column under “Fast Answers” for the
link to “ Replace or change my li-
cense.”  Please scroll down to the
bottom of that page to the section ti-
tled, “Related Answers.”  There is a
link dealing with the new plastic cards.
That link will provide you with the infor-
mation on replacing your certificates
and the cost involved.  The following
information was copied from that link
site.

Follow the same procedure you
would use to replace a lost or stolen li-
cense.  You will have to pay the $2
fee.  When you get the new license, it
will be the new style.

Submit a signed, written request
stating your name, date and place of
birth, social security number and/or
certificate number, and the reason for
replacement to the mailing address
below.  Go to <http://registry.faa.gov/
docs/8060-56.pdf> for a form to re-
quest replacement of your lost or de-



GPS INSTALLATION GUIDANCE
RELAXED

Global positioning systems (GPS)
are no longer labeled new technology
according to newly released FAA Advi-
sory Circular 20-138A, Airworthiness
Approval of Global Navigation Satellite
System (GNSS) Equipment.  This new
advisory circular (AC) replaces AC 20-
138, which was issued in 1994.  Since
that time, the use and installation of
GPS technology is a common occur-
rence and considerable experience
has been obtained.  In fact, it is one of
the most commonly installed naviga-
tion systems for light general aviation
aircraft, so approved data for every in-
stallation is no longer appropriate.  

This means that repair stations
may now install GPS using standard
alteration criteria that would be used
for any traditional navigation equip-
ment.  In many, but not all, cases, the
GPS installation might be considered
a minor alteration.  The advisory circu-
lar should be read before a GPS is in-
stalled to make sure that the proper
procedures are followed. 

A copy of the AC can be found on
FAA web site, <www.faa.gov>.  Under
“Quick Find,” click on “advisory circu-
lars” and type in 20-138.  Or a hard
copy may be obtained by writing to
the U.S. Department of Transporta-
tion, Subsequent Distribution, Office
Ardmore East Business Center, 3341
Q 75th Avenue, Landover, MD  20785.  

FAA AND AIRLINES TO REDUCE
FUEL TANK FLAMMABILITY

In a move that would significantly
improve aviation safety, the Federal
Aviation Administration (FAA) is con-
sidering a proposal that would require
airlines to install new systems to fur-
ther reduce fuel tank flammability on
new and existing large-passenger jets. 

The FAA is considering a Notice of
Proposed Rulemaking for later this
year that would help prevent fuel tank

explosions by requiring that new sys-
tems — those that would reduce the
flammability of fuel tank vapors on the
ground and in flight — be installed on
those Boeing and Airbus models
whose air conditioning systems could
cause heating of center-wing fuel
tanks. These new fuel tank systems
work by replacing oxygen in the fuel
tank with an inert gas, preventing the
potential ignition of flammable vapors.
The National Transportation Safety
Board has long advocated eliminating
ignition sources and reducing fuel tank
flammability. 

The FAA’s approach to both elimi-
nating ignition sources and reducing
fuel tank flammability could eliminate
up to four accidents over the next 25
years. Center-wing fuel tank explo-
sions, including the 1996 TWA 800
accident, have resulted in 346 fatali-
ties.

In May 2002, the FAA unveiled an
innovative prototype inerting system
that is lightweight and uses no moving
parts. Boeing used the FAA’s proto-
type to develop its own Nitrogen Gen-
erating System and plans to install the
system on new production airplanes
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FLIGHT STANDARDS SERVICE DIRECTOR’S AWARD

Flight Standards Service Director James J. Ballough (L) presented
George Galo (C), Manager, Washington Flight Standards District Office
(FSDO) a “Director’s Award” on December 29, 2003, for the outstanding ac-
tions of the FSDO in response to the events of September 11, 2001.  The
Director’s Award recognizes the FSDO’s support following the events of 9/11
which included providing 24-hour surveillance on its three assigned Part 121
air carriers and providing inspectors to support the around the clock investi-
gation of the attack on the Pentagon.  Lawrence Fields (R), Manager, East-
ern Region Flight Standards Division, participated in the presentation.



voluntarily beginning in 2005. The FAA
also continues to assist Airbus’ flight-
testing program of the company’s on-
board inerting system, which also
uses the FAA’s prototype.

The FAA is considering requiring
flammability reduction systems on new
airplane models, such as the Airbus A-
380 and Boeing 7E7. The FAA pro-
posal would also prompt a retrofit of
3,800 Airbus and Boeing airplanes
over seven years, with Boeing 737,
Boeing 747, and Airbus A320 models
to be retrofitted first. The preliminary
estimate for the total cost for retro-
fitting the U.S. fleet is approximately
$600 to $700 million. 

SMALL AIRPLANE NOISE 
LIMITS NPRM

In the February 11, 2004, Federal
Register, the FAA published a notice
of proposed rulemaking (NPRM) pro-
posing a change to the noise limits for
propeller-driven small airplanes.  The
proposed rule includes a six dBA
noise limit reduction for single-engine
propeller-driven small airplanes having
maximum take-off weight less than
1,257 lb. (570 kg), and a three dBA
noise limit reduction for airplanes with
weights above 3,307 lb. (1,500 kg).
The noise limit would increase at a
rate of 10.75 dB per doubling of
weight between 1,257 lb and 3,307
lb.  The proposed change would en-
sure that the noise level of single-en-
gine propeller-driven small airplanes is
held to that appropriate for current
noise abatement technology.  The new
limits will apply to new type certificate
(TC) and supplemental type certificate
(STC) for which application is made
after November 4, 2004.  

This proposal is based on the
noise limit change adopted by the In-
ternational Civil Aviation Organization
(ICAO) Annex 16 on February 26,
1999.  The FAA, the European Joint
Aviation Authorities (JAA), and repre-
sentatives from the United States and

European propeller-driven small air-
plane industries developed the ICAO
Annex 16 noise limit change in a joint
effort. The proposed change would
provide nearly uniform noise certifica-
tion standards for airplanes certifi-
cated in the United States and in the
JAA countries. The harmonization of
the noise limits would simplify airwor-
thiness approvals for import and ex-
port purposes.

The FAA invites interested persons
to participate in this rulemaking by
submitting written comments, data, or
views by June 10, 2004.  We also in-
vite comments relating to the eco-
nomic, environmental, energy, or fed-
eralism impacts that might result from
adopting the proposals in this docu-
ment.  The most helpful comments
reference a specific portion of the pro-
posal, explain the reason for any rec-
ommended change, and include sup-
port ing data.  Please send your
comments (identified by Docket num-
ber FAA-2004-17041) by one of the
following methods (please send two
copies of written comments):

Go to the DOT Docket web site at
<http://dms.dot.gov> and follow the
instructions for sending your com-
ments electronically.

Mail or hand carry to Docket Man-
agement Facility, U.S. DOT, 400 Sev-
enth Street, SW, Room PL-401,
Washington, DC 20590-001

Fax to (202) 493-2251.

COMMENT DATE EXTENDED
FOR CESSNA AD

The FAA published in the February
27, 2004, Federal Register a Supple-
mental Notice of Proposed Rulemak-
ing reopening the comment period of
Airworthiness Directive (AD) 86-04.
This AD concerns a Cessna designed
add-on shoulder harness assembly
accessory kits for the pilot/co-pilot
seats for certain Cessna airplanes.
These shoulder harness assemblies

incorporate a retainer spring in the ad-
juster on the upper and lower shoulder
harness.  The retainer spring may
have been inadvertently installed on
the belt friction pin.  This installation of
the spring in the upper shoulder har-
ness adjuster will not allow the belt
webbing to lock in place.

The FAA proposes to revise an
earlier proposed airworthiness direc-
tive (AD) to supersede AD 86-26-04
that applies to certain Cessna Aircraft
Company (Cessna) 120, 140, 140A,
150, F150, 170, 172, F172, FR172,
P172D, 175, 177, 180, 182, 185,
A185E, 190, 195, 205, 205A, 206,
P206, P206E, TP206A, TU206,
TU206E, U206, U206E, 207, T207,
210, T210, 336, 337, and T337 series
airplanes.  The earlier NPRM pro-
posed to retain the actions of AD 86-
26-04, add additional airplanes to the
applicability section, and incorporated
revised manufacturer service informa-
tion.  This proposed AD would retain
the actions of earlier NPRM and add
additional airplanes to the applicability
section of this proposed AD.  

The FAA invites interested persons
to participate in this rulemaking by
submitting written comments, data, or
views by April 9, 2004.  Please send
your comments (identified by Docket
number 2003-CE-40-AD) by one of
the following methods (please send
two copies of written comments):  

1. By e-mail:  9-ACE-7-
Docket@faa.gov.  Comments must be
sent as attached electronic files (at
least Microsoft Word 97 for Windows
or ASCII).  The message also must
contain “Docket No. 2003-CE-40-AD”
in the subject line.

2. By mail:  FAA, Central Region,
Office of the Regional Counsel, Atten-
tion:  Rules Docket No. 2003-CE-40-
AD, 901 Locust, Room 506, Kansas
City, MO  64106.

3. By Fax:  (816) 329-3771.
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Editor’s Runway
from the pen of H. Dean Chamberlain

A s a self-proclaimed airport person of dubious means, not to be confused with your classical
airport bum, I have spent a lot of time over the years trying to find small, out of the way, gen-
eral aviation (GA) airports.  Whether it is a hobby or passion, I am not sure.  But having lived in
many states over the years and driven through most of the other states, I have one issue that I

want to discuss with you.  With one notable exception in Florida that comes to mind, I have found it diffi-
cult to find most general aviation airports.  Frankly, it is much easier to find the local fast food establish-
ment than it is to find the local airport.  The reason is most fast food establishments advertise their loca-
tions though billboards and other signs along the highways.  In fact, many interstate highways now have
informational signs showing what food establishments are at the exit including, their direction, and dis-
tance from the exit.   

The same cannot be said about small airports.  In many cases, I could not find any GA airport signs
while searching for the airport.  In some cases, I found those airports that had put up the typical small air-
port sign had in fact installed the sign on the airport’s perimeter fence or within sight of the airport.  If I
can see the fence, I can see the airport.  I would have liked the sign several miles down the road.  I real-
ize that signs are expensive.  I also realize that there may be some debate as to who should or is respon-
sible for promoting the airport.  But, as a former advertising person, I can say that if you don’t help some-
one find your airport, how can you expect that person to want to learn to fly at your airport, buy some
merchandize, or rent an aircraft. 

I would like to offer the following suggestion.  The next time you drive to your local GA airport, put
yourself in the position of someone from out of town who has no idea where your airport is located.
Then, ask yourself, “Could I find the airport if I didn’t know where it was located?”  If not, you might want
to think about how you can help someone find the airport.   By viewing your drive though the eyes of a
stranger, you will get an idea of what kind of help you should provide for others.  What type and size of
signs would help?  In the case of the Florida airport, the first sign was just off the interstate highway.
Then every turn was marked.  Although the route was several miles long, signs marked every turn until
directing you into the airport parking lot. 

You should be proud of the fact your community has a GA airport.  Help show it off to the world by
helping others find it.  Work with your local airport manager and community to promote the airport, in-
cluding showing people how to find the airport.  Yes, I realize the current terrorist threat still exists, but I
also believe really bad guys know the location of their potential targets.  The only ones who don’t are
your innocent neighbors and those visiting the area.  So, whether through signage, locally produced
brochures displayed in restaurants or motels, or through large billboards along the highways and byways,
think about helping someone find your airport.    Who knows, the person who follows your signs to your
airport today, may be the person who can help you save the airport tomorrow.

A Question of Direction
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