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Feather Canyons?

Summertime means 
thunderstorms and their 
associated hazards
by Phyllis-Anne Duncan

oni Mitchell sang of looking at 
L  clouds as “ice cream castles in 

the air, feather canyons every­
where.” The song, “Both Sides Now,” 
goes on to remind us there is another 
side of clouds— “but now they only 
block the sun; they rain and snow on 
everyone..,”' ;-'J

A billowing mass of cumulonimbus

clouds a beautiful thing to watch— 
from the ground—and it is a summer 
pastime I en joy/#n fact, thunder- 
storm s^-harbingered by those 
“feather canyons”—are one of nature’s 
most awesomely beautiful displays. 
As an aviator, though, I" also “look at 
clouds from both sides?’ and I know 
that within their darkness and physical
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AVERAGE NUMBER OF STORMS PER YEAR

displays of power they contain about 
every aviation hazard known to hu­
manity: wind, rain, icing, turbulence, 
wind shear, microbursts, tornadoes, 
hail, lightning—the list goes on.

Space-age radar allows us to “see” 
into thunderstorms more than ever be­
fore, and forecasters can predict their 
intensity, track, location, and duration 

better than ever. 
Like some macabre 

. home movie on 
cable TV weather 
channels, we can 
watch storms pro­
gress through their 
life cycle, but all the 
technology aside, i t  
remains true that a 
storm’s outward ap­
pearance—which is 
what is most often 
presented to our pi­
lots’ eyes"—can in no 
way correlate the 
amount of rain, tur­
bulence, etc., within 
the storm. Predic­
tion, as always, is still 
an inexact science. 
Consequently, pene­
trating a thunder­
storm is at best a 
craps shoot; at worst 

I it symbolizes some-
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THUNDERSTORMS
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one bent on self-destruction.

Where? When?
~ If you have the means to live in a 

tropical area of the world, you also 
have the possibility of year-round thun­
derstorms. Spring, summer, and fall 
are the seasons of thunderstorm dis­
content in mid-latitudes. And if you 
want to avoid thunderstorms for most 
of the year, try the Arctic.

Figure 1 (page 1) shows the aver­
age number of thunderstorms per year 
in the 48 conterminous states. As you 
can see, central Florida, in addition to 
its various amenities, has the dubious 
distinction of having the most thunder­
storms per year.

Seasonally, spring time (March, 
April, May) means an increase« thun­
derstorm activity in nearly half of the 
country. (Figure 2). Only the far west­
ern U.S. averages fewer than 10 days 
of thunderstorms in the summer (Fig­
ure 3). The number of days with thun­
derstorms then precipitously drops off 
with the coming of autumn (Figure 4), 
and winter means few thunderstorms 
or none (except for the Gulf Coast of 
Louisiana), as seen in Figure 5.

Again, another one of those truths 
is that a thunderstorm can arise any­
time the required conditions exist— 
moist, unstable air that gets lifted.

On the Inside
FAA Advisory Circular (AC) 00-6A, 

Aviation Weather, says, “For a thunder­

storm to form, the air must have (1) 
sufficient water vapor, (2) an unstable 
lapse rate, and (3) an initial upward 
boost (lifting).” The “upward boost” is 
the key; without it, no storm. Air can 
be lifted by surface heating (why thun­
derstorm frequency is so high in the 
summer m onths), sloping terrain 
(some pretty intense storms can occur

near mountainous terrain), converging 
winds (all that energy has to go some­
where), frontai surfaces, or any combi- ' 
nation of the above.

When the moist, unstable air is 
forced upward jpi an initial updraft, the 
air becomes cooled, resulting J |i con­
densation. This is the beginning of the 
cumulus cloud. The condensation re­
leases latent heat, which increases 
buoyancy in the cloud and fuels the 
upward movement which, in turn, 
draws more water vapor into the 
cloud. The updraft is now said to be 
“self-sustaining” as this cycle of cool­
ing, condensation, uplifting continues. 
This is the billowing effect we can see 
as we watch cumulus clouds grow be­
fore our eyes.

A thunderstorm is said to have a 
i  “ life cycle” of three, progressive 

stages:
1. Cumulus Stage
2. Mature Stage
3. Dissipating Stage

The Cumulus Stage
Not all cumulus clouds become
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thunderstorms, but every thunder­
storm begins as a cumulus cloud. 
The cumulus stage is characterized by 
the uplifting of the moist, unstable a ir. 
(Figure 6A, next page). This updraft 
extends from near the surface to the 

■ t o p  of the cloud and 
varies in strength. 
Clouds may grow at 
the phenomenal rate 
of 3,000 feet per 
minute, which means 
they can easily out- 
[climb your aircraft. 
The time-honored rule 
of thumb is never*to 
climb to avoid a thun­
derstorm because you 
can be overtaken by 
the updraft.

The size of water 
droplets is very small 
in the early part of the 
cumulus stage, but the 
size of the droplets 
grows with the size of 
Ih e  cloud, and they 
quickly become rain­
drop size. When the 
rising air carries the 
water droplets above 
the freezing level, the 
potential for icing con­
ditions is created. 
Eventually, the cold

ward at the surface. This is character­
ized by. Strong and gusty surface 
winds, a temperature drop that is 
sometimes sharp, and a quick rise in 
pressure (cold air is more dense). This 
surface wind surge is sometimes re­
ferred to as a “plow wind” or gust front 
because it pushes air (and other 
things) in front of it aside.

Even with all this down-rushing air, 
updrafts, in tire mature stage have 
reached their maximum—possibly 
now 6,000 feet per minute. When you 
have updrafts and downdrafts so 
close to each other, they create 
strong, vertical shears and extreme 
turbulence. The mature stage is the 
time of the thunderstorm’s greatest in­
tensity. Yet, the downdrafts are also 
the beginning of the end.

The Dissipating Stage
Figure 6C (next page) shows the 

dissipating stage of a thunderstorm. 
The rain ends, downdrafts cease, and 
the thunderstorm Is over. The cloud 
forms its characteristic anvil, pointing 
to where the air mass is headed. The 
clouds remaining are harmless now, 
unless they take in more moisture, be­
come unstable again, and encounter 
another lifting force. The life cycle 
starts again.

How Big is Big?
Most of what we’ve talked about 

here is a single, thunderstorm cell. 
Yet, a single cell diameter can range

Th u n d e r s to r m s
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raindrops grow so heavy they cannot 
be sustained aloft by the uplifting air, 
and they fall, dragging air down with 
them. When the downdraft coexists 
with the updrafts, the thunderstorm is 
said to be mature.

The Mature Stage
When the rain begins to fall, it "sig­

nals the creation of a downdraft and 
the maturity of the storm. . The cold 
rain now lessens the latent heat cre­
ated by .condensation, making the 
downdraft cooler than the air Sur­
rounding it (Figure 6B, next page). Pi­
lots on the ground shiver and jokingly 
comment on 
the “air from |
50,000 fee t” 
when they feel 
that first rush 
of cool air be­
fore the rain 
arrives. Be­
cause the air 
in the down- 
draft is cooler 
than the air 
surrounding it,
■lb accelerates 
downw ard— 
up to  2,500 
feet per 
minute—then 
spreads out£
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from five miles to as 
much as 30 miles! 
in moist climates 
cloud bases are 
near the surface, 
but can range up to 
t0 ,000-foot bases 
over dry* areas. 
Thunderstorm tops 
average between 
25,000 and 45,000 
feet but have been 
known to grow be­
yond 65,000 feet.

FIGURE 6

How Long?
The duration of a 

thunderstorrirt, is 
linked to its sever­
ity-—the more se­
vere, the longer they 
endure.

Air mass thunderstorms occur ran­
domly and most often frorp^surface 
heating. They usually last only for an 
hour or two with moderate wind gusts 
and rainfall, but they are still-“rough,” 
too rough to fly through. When air 
mass storms reach their mature stage, 
rain falls next to the updraft and fric­
tion slows the updraft and can actually 
reverse it to a downdraft. The storm is 
said to be “self-destructive” since the 
cold, down-rushing air cools the sur­
face and cuts off the heating element, 
as it were. ^Twenty minutes to an hour 
and a half are usually the duration of 
an air mass storm.

Middle and late afternoons in the 
summer are when the surface is the 
warmest, and these are the peak 
times for air mass storms. These are 
ones that spring up on a summer af­
ternoon and cancel your plans for a 
quick flight. But they’re just as quickly 
gone, and flying conditions can prevail 
again.

Air mass .storms also occur off­
shore, but the best time for this is late. 
hours of darkness when cool air flows 
from the land over warm water, picks 
up moisture, and is lifted.

Steady-state thunderstorms are 
associated with weather system s-^ 
fronts, converging winds, and troughs 
which force air upward along long dis­
tances. The squall line of thunder-

Cumulus Stage a

storms is truly to be feared since they 
can last for hours. A squall line is a 
narrow band of active thunderstorms, 
often ahead of a cold front. AC 00- 
¡24B/Thunderstorm s, says {fiat a 
squall line “presents the single most 
.intense weather hazard to aircraft.” 
Squall lines may be too long and too 
wide to detour around. Needless to 
say, it is not safe to fly under a squall 
fine or even an isolated call. '

Steady state storms in a squall line 
last Ipnger because rain falls outside 
the updraft, so there is no friction drag 
to slow the updraft down. It contin­
ues, and rain and hail are sometimes, 
“thrown out” of the cell ¡piles away 
from the main cell itself. (Figure 7)

Mature Stage ' ^D iss icissipating Staged

What’s So Dangerous?
Just about everything in a thunder­

storm is dangerous. Let’s talk about 
the “worst” first.

Tornadoes
• T Jjn May Hollywood regaled us with 
the movie, Twister, which showed 
some spectacular, special effect ren­
derings of tornadoes. Tornadoes are 
a case where reality is probably worse 
than anything special effects wizards 
can come up with. Yet, tornadoes 
are, like their progenitors, intensely 
and deadly beautiful. Tornado chasers 
drive rapidly from area to area in the 
summer, trying to “catch” these mon­
strous dervishes on video, radar, in­
frared, so that they can later “dissect” 
them and, hopefully, come up with 
better ways to detect them.

Other- meteorologists sit safely in­
side their labs and watch on a Doppler 
radar display the characteristic hook 
form, denoting a possible tornado. 
Just a few years ago, this technology 
didn’t exist, and forecasters had to 
wait for someone to sight a tornado’s 
touchdown before issuing a warning. 
The drawbacks of this are obvious, 
and as forecasting technologies have 
improved, the loss of life, at least, from 
tornadoes has diminished dramatically. 
(They do still seem to find those trailer 
parks, though.)

Violent thunderstorms draw air 
strongly and rapidly in at their bases. 
If the air coming in to the cell has any 
rotation to it, it cqn form a vortex that 
extends from the surface well up into 
the cloud. Wind in such a “concen­
trated vortex” can exceed 200 knots, 
and the pressure inside the vortex is 
quite low. (Remember: “As the veloc­
ity of a fluid increases, its pressure de­
creases.”) The winds pick up dust 
and debris, which make the funnel 
cloud that extends downward from the 
base of the cumulonimbus cloud visi­
ble. Until it touches the surface, it. is 
still “merely” a funnel cloud; once it 
contacts the earth, it’s a tornado or a 
“waterspout” over water.

Isolated thunderstorms will occa­
sionally spawn a tornado, but they are 
mor&Tikisly to be associated with 
steady state storms along cold fronts

or in squall lines. Extreme turbulence 
can be present miles away from “tor­
nado-ripe” storms.

AC 00-6A understates it: “An air­
craft entering a tornado is almost cer­
tain to suffer structural damage.” An 
event that can pick up cars, buses, 
tractors, not to mention houses can 
easily render an aircraft into its com­
ponent parts. And remember, the fun­
nel cloud extends up into the cumu­
lonimbus cigud and “hides" there, 
especially if you have your head in the 
cockpit on instruments.

Cumulonimbus mammatus clouds 
—those with pendulant, rounded 
bases—appear in connection with tor­
nadoes, and mammatus clouds men­
tioned in a weather report or forecast 
indicate an extreme hazard.

At some point in our history, every 
state in the U.S. has experienced a 
tornado. (Why, in the little town of 
Culpeper, VA where I grew up, they 
still talk about The Tornado—the one 
that happened over 40 years ago and 
which wrecked a bunch of barns*) 
However, the Great Plains east of the 
Rockies are “home” to most of the se­
rious tornadoes in the country. In the 
vast expanses of Tornado Alley, com­
munities have warning sirens for ap­
proaching tornadoes that send people 
rushing to their storm cellars.

Turbulence
Turbulence within even an isolated 

thunderstorm can be severe enough 
to exceed the structural integrity of an 
aircraft. Another aviation rule of thumb 
is that hazardous turbulence can be 
found in all thunderstorm s. The 
strongest turbulence occurs with the 
shear between updrafts and down- 
drafts, but turbulence has been en­
countered thousands of feet above a 
storm and up to 20 miles laterally from 
a storm.

The plow wind or gust front before 
a storm means turbulence close to the 
surface, and this is sometimes marked 
by a “roll cloud” on the leading edge of 
storms associated with squall lines or 
fronts. Figure 8 (next page) diagrams 
where turbulence can be expected.

This turbulence means that if you 
inadvertently penetrate a thunder-
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storm, holding altitude may not only 
be impossible but also your attempts 
to hold a constant altitude could over­
stress the aircraft. As we noted earlier, 
updrafts can travel up to 6,000 feet 
per minute. You cannot hope to 
counter that kind of force and keep 
the aircraft Intact. The best thing to 
do is keep your attitude constant and 
ride out the storm.

Airborne weather radar has gener­
ally not yet progressed to the point 
where it can “see” turbulence, but it 
can see the severity of the thunder­
storm that will inevitably mean turbu­
lence. Expect one with the other. 
(New airborne Doppler weather radars 
advertise a “turbulence/windshear 
mode.”)

6 a t  M i n i o n  lUWf

Icing
When updrafts carry the moist air 

above the freezing level, the water be­
comes supercooled. Supercooled 
water can freeze oh impact with an 
aircraft, adding to its thunderstorm 
woes. Icing in a thunderstorm can be 
rime, clear, or mixed, and icing en­
counters, can be frequent in a series o f 
cells. You don’t need the increased 
weight, decreased lift, increased stall 
speed, etc., from icing adding to the 
danger of a thunderstorm encounter.

Hail
Some consider hail to be second in 

hazard to turbulence in a thunder­
storm. If the supercooled drops in a 
thunderstorm are propelled above the 
freezing level and freeze, they “crash” 
into each other, creating a growing

iceball we call a hailstone. Every year 
on the national news we see home 
video of golfball-sized hail, baseball- 
sized hail, even the occasional soft- 
ball-sized hail. Severe thunderstorms 
that have built to great height produce 
the biggest hailstones/. Eventually, 
they become so large, the updrafts 
can’t support them, and they fall— 
maybe some distance from the 
storm’s center. Aircraft have encoun­
tered hail in clear air miles from the 
nearest thunderstorm.

Most of the time as the hailstones 
fall through warmer air, they melt and 
fall as rain. So, you can imagine how 
large they must start out at altitude if 
they hit the ground the size of a soft- 
ball. Yet, even if there is only rain, it 
doesn’t mean the absence of haii^ 
Hail can be associated with any thun­

derstorm and especially beneath the 
anvil cloud of a large storm. In addi­
tion to the disconcerting noise of hail 
hitting an aluminurrbskin aircraft, hail 
as small as i/4-inch in diameter can 
cause aircraft damage.

Low Ceilings and Visibility
Within the thunderstorm itself, visi­

bility is,- nearly zero. Precipitation and 
dust at the surface beneath a; storm 
can restrict visibility and lower ceilings. 
The problems are the same as any

phenomenon that diminishes ceilings 
and visibility, but with a thunderstorm 
the hazard is a cumulative one—low­
ered visibility can keep you from heed­
ing the signs of the other hazards as­
sociated with the storm, suqh as a 
funnei cloud embedded in the main 
cloud. So, you say, you go on the in­
struments. Right. Bone-jarring turbu­
lence, stress-inducing noise from rain 
or hail drumming on the fuselage, not 
to mention flashes of nearby lightning 
that bring black spots to your vision.

It’s spatial disorientation waiting to 
happen.

All in all, the combination of haz­
ards make precision instrument flying 
in a thunderstorm virtually impossible.

Is There Electricity in the Air?
You betcha. Again, AC 00-6A un­

derstates the obvious somewhat when 
Ipsays that electricity generated by 
thunderstorms is “annoying to flight 
crews.” Lightning (the most visibly 
spectacular manifestation of electricity

H I C R O B U R S T S

Microbursts are small but highly in­
tense downdrafts which spread outward 
in all directions upon contact with the 
surface. Until recent years their exis­
tence was only hypothesized, and it 
wasn’t until advanced radar and com­
puter modeling arrived on the scene 
that their existence was proven. The 
danger of microbursts lies in the exis­
tence of vertical and horizontal wind 
shears; microbursts are considered ex­
tremely dangerous to all aircraft, espe­
cially those at low attitude, i.e., takeoff 
and landing. Because they are small, 
short-lived, and can occur in areas 
where there is no precipitation, mi­
crobursts are difficult to detect using 
conventional weather radar or wind 
shear alert systems.

Characteristics of a 
Microburst

• Size: A microburst is usually less than a mile across as it descends from the cloud base. When it reaches 1,000 
to 3,000 feet of the surface—the transition zone—the downdraft becomes horizontal and can extend approximately 

,2 1/2 miles across.
• Intensity: Downdrafts can be as strong as 6,000 feet per minute, and the horizontal shear near the surface can 

be as much as 46 knots—meaning a 90-knot shear (headwind to tailwind change) occurring within a few hundred feet of 
the ground.

• Visual Signs: Microbursts can occur anywhere there is convective activity. They can be embedded in heavy rain 
associated with a thunderstorm or in light rain beneath virga. A ring of blowing dust at the surface may be the only vi­
sual cue for a microburst when there is no precipitation.

• Duration: An individual microburst may last no longer than 15 minutes after striking the ground until it dissipates. 
The horizontal winds will increase during the first five minutes, with maximum winds lasting two to four minutes. Mi- 
crobursts can be concentrated in a line, and activity in such configurations has been known to last an hour or more. 
Where there is one microburst in an area, there are likely to be multiple events in the same area.

Microbursts are a severe hazard to aircraft within 1,000 feet of the ground, especially in the approach to landing 
phase of flight. Aircraft can encounter performance-increasing headwinds and performance-decreasing tailwinds in a 
brief interval. See Figure 9, above.
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in thunderstorms) has been known to 
puncture the aircraft’s skin, damage 
the communications radios or disrupt 
reception on low and medium frequen­
cies, and play havoc with navigational 
equipment.

The greatest probability of lightning 
strikes to aircraft occurs when thè air­
craft operates at altitudes where tem­
peratures are between -5°C and +5t3C; 
Lightning strikes have also occurred'#; 
clear air, outside of a thunderstorm.

Lightning has even been the sus­
pect in explosions of aircraft, possibly 
by the ignition of fuel vapors; however, 
serious accidents as a result of light­
ning are rare.

One of the major hazards is tempo­
rary pilot blindness. It’s not particularly 
bright-inside a thunderstorm, so your 
eyes become adapted to reduced 
light. Then, a flash of lighting “fries” 
your eyeballs. It can take critical sec­
onds for your vision to readjust, and 
seconds is all it takes to become dis­
oriented and find yourself in an unusual 
attitude or in an stall/spin, possibly too 
close to the surface for recovery/ 
Lightning can also cause permanent 
errors in magnetic compasses. You 
can “use” lightning somewhat to judge 
the intensity of a storm: Generally the 
more frequent the lightning, the more 
intense the storm.

Effects on Altimeters
As a thunderstorm approaches, the 

pressure falls then rises again with the 
plow wind. As the storms moves 
away, pressure returns to normal. 
These changes in pressure can occur 
rapidly—over as. little as . 15 minutes. 
Consequently, the altimeter reading 
could be off by as much as 100 feet. It 
is imperative to obtain a corrected al­
timeter setting.

Water Ingestion
Pilots of aircraft with turbine en­

gines have yet another thunderstorm 
hazard—the possib ility of engine 
flame-out from water ingestion. Tur­
bine engines have a water ingestion 

';jt|nit, and severe thunderstorms can 
produce enough water for an engine 
flying through the storm’s rain to ex­
ceed its ingestion limit. Ingestion of

hail can, of course, cause structural 
damage to the engine.

The only operational procedure to 
avoid engine flame-out from water irtf 
gestion is total thunderstorm avoid­
ance, If you inadvertently encounter a 
thunderstorm and experience water in­
gestion, the best recommendation is to 
follow severe turbulence penetration 
procedures established for the aircraft 
and avoid thrust changes except to 
deal with excessive airspeed varia­
tions;

I Have Weather Radar; What 
do I Have to Worry About?

Plenty. Airborne weather radar de­
tects precipitation droplet size, so the 
strength of the radar echo depends on 
the drop size and number. More 
drops, stronger epho; larger drops»- 
stronger echo. Size, however, deter­
mines echo intensity to a much greater 
degree"than the number of drops. Be­
cause hailstones are covered with a 
film (of water, they give the strongest 
echoes of all. Dropcizdts also propor­
tional to rainfall.rate, and the greatest 
rate of rainfall is'ina-thunderstorm.

Strong echoes identify thunder­
storms and by implication, then, the 
areas, of greatest hazard to aircraft. 
Ground based weather radar is a valu­
able tool in preflight planning; airborne 
radar should only ever be considered a 
thunderstorm avoidance tool.

As we’ve seen thunderstorms can 
build and dissipate one area very 
rapidly, then “move” rapidly, unseen by 
radar until Sufficient sized droplets 
occur, to another area. Consequently, 
under no circumstances should air­
borne weather radar be used for thun­
derstorm penetration/ Also, airborne 
radar detects only rain droplets not 
water droplets within clouds. Your 
radar scope can show “clear” areas 
between echoes, but fly into them and 
you may find lowered ceilings and visi­
bility.

Nor can the airborne radar assure 
you can avoid turbulence. Yes, we 
said that an echo ca ri indicate the 
presence of all the hazards associated 
with a thunderstorm, blit we also said 
that turbulence cam and does occur 
outside thè ¿èli. So, another rule of

thumb: Avoid the most intense 
echoes by at least 20 miles; i.e., don’t 
attempt to fly between echoes unless, 
they are 40 miles or more apart.

What Do I Do or Don’t Do 
If...?

The Aeronautical Information Man­
ual, paragraph 7-1-26a reminds us not 
to take any thunderstorm lightly even 
when radar echoes show light inten­
sity. Avoidance is the best policy.

Avoidance
• DO avail yourself of all possible 

knowledge about the possibility, 
of thunderstorm s along your 
route of flight. Get a weather 
briefing, contact DUATS, watch; 
the weather radar channel, and 
contact an FSS dr Flight Watch 
èn route for the latest weather re­
ports and forecasts, SIGMET’s, 
Convective SIGMET’s, AIRMET’s, 
and for PIREP’s. ARTCC’s also 
have Center Weather Service 
Units which have access to 
weather radar displays and pro­
vide information to controllers. 
Controllers will pass along severe 
weather avoidance information 
when it doesn’t interfere with their 
primary duty of separating traffic. 
In other words, the person re­
sponsible for thunderstorm avoid­
ance is you.

• DO NOT land or takeoff in the 
face of an approaching storm. 
That plow wind of gust front be­
fore the storm can bring a sud­
den wind shift or low level turbu­
lence and possible loss of contrqj,

• DO NOT try to circumnavigate 
thunderstorms that cover six- 
tenths or more of an area— as 
seen visually or on airborne radar.

• DO NOT fly w ithout airborne 
radar into a cloud mass that con­
tains scattered, embedded thun­
derstorms. (Convective or cu- 
muliform clouds can under 
certain conditions be engulfed by 
thick stratiform clouds, thus ren­
dering the thunderstorm unde­
tectable visually.) Scattered thun­
derstorms that are not embedded 
are easily visible and can usually
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be circumnavigated.
• DO avoid by at least 20 miles any 

storm forecast to be severe or 
which gives an intense radar 
echo. Remember the anvil of a 
large thunderstorm can extend 
miles beyond the cell, so the 20-

% distance should be from the 
anvil, not the main cell.

• DO remember that vivid and fre­
quent lightning indicates a severe 
thunderstorm.

• DO regard as severe any storms 
with tops exceeding 35,000 feet, 
as sighted visually or by radar. -

Unavoidable Penetration
Good preflight planning and good 

knowledge of what your airborne 
radar shows you should preclude 
penetration, but if you find yourself 
surrounded by intense cells and pene­
tration Is inevitable, heed the following:

• Tighten your seat belt and shoul­
der harness and warn your pas­
sengers to do the same. Secure 
all loose objects in the cockpit 
and cabin. (Actually, if you have 
concerned passengers on board, 
this may give them something to 
do while you concentrate on fly­
ing the airplane.)

• Plan your course to takp you 
through the storm In the least 
amount of time, and hold that 
course.

• To avoid icing, select a penetra­
tion altitude that will either keep 
you below the freezing level or 
above the level of -15°C.

• If you have them, turn on pitot 
heat, carburetor heat, or jet inlet 
heat. (Icing can rapidly accumu-1 
late at altitude, and loss of air­
speed indication or power reduc­
tion can occur instantaneously.)

• Memorize or look up the recom­
mended power setting or air­
speed (Va) for turbulence pene­
tration and establish it. It will be 
slower than cruise speed be­
cause reduced speed puts less 
stress on the aircraft in turbu­
lence.

• Turn up the cockpit lighting to its 
brightest. This will lessen the 
likelihood of temporary blindness

from lightning.
• If on automatic pilot, disengage 

the altitude hold mode and speed 
hold mode. Leaving them on can 
place the aircraft’s structure under 
stress as the autopilot maneuvers 
the aircraft to try and “catch up” 
with turbulence-induced changes 
in altitude, attitude, and airspeed.

• Tilt the antenna of your weather 
radar up and down occasionally. 
Tilting it up helps to detect hail 
that might be in front of your 
course. Tilting it down may de­
tect a cell growing under you. 
(Remember, w ith a 3,000 to 
6,000-foot per minute upward 
growth rate, a cell can easily en­
gulf you from below.)

• DO keep your eyes on your instru­
ments. Looking outside exposes 
your eyes to temporary blindness 
from lightning flashes. Why look 
out anyway, because you won’t 
like what you see.

• DO NOT change power settings; 
maintain the setting for reduced 
airspeed.

• DO maintain a constant attitude 
and let the aircraft “ride out” the 
storm. This may mean a precipi­
tous climb only to head earthward

downdraft, but there is no 
way you can. predict where the 
updrafts and downdrafts are to 
avoid them. Trying to do so will 
only stress the structure of the air­
craft.;

• DO NOT turn back once you’ve 
penetrated the thunderstorm. 
The time for the 180 was before 
penetration to avoid'the storm al­
together. A stra ight course 
through the storm will get you,

hopefully, out of the hazards more 
quickly. Turning maneuvers also 
Increase stresses on the aircraft.

Conclusion
The inexorable march of a thunder­

storm with its primeval claps of thun­
der and Supernovae of lightning is na­
ture at its most awe-inspiring. A few 
months ago I spent some time in the 
Boston Science Museum in its “light­
ning” room, where a scientist “creates” 
lightning under controlled circum­
stances. As I watched I recalled some 
significant memories about thunder­
storms and their aftermath: A barn 
back home struck by lightning, its hold 
of hay smoldering until, hours later, it 
burst into a fireball seen for miles and a 
trip as a fairly new private pilot ferrying 
an aircraft to Texas and flying along the 
Gulf Coast on a summer afternoon.

I shuddered at the memories, in­
haled the ozone from the scientist’s re­
peated bolts of artificial lightning, and 
decided that a thunderstorm’s beauty 
is best appreciated and its hazards 
best avoided on the ground.

There are numerous commercial 
publications about thunderstorm  
avoidance. Consult Chapter 7, Sec­
tion 1 of the AIM for additional informa­
tion on radar weather services. To 
purchase a copy of AC 00-6A, Aviation 
Weather, fax your order with credit 
card number and expiration date to the 
Superintendent of Documents at (202) 
512-2250 or call (202) 512-1800. AC 
00-24B, Thunderstorms, is free from 
the U.S. Department of Transportation, 
General Services Section, M-45.3, 
Washington, DC 20590, or fax your re­
quest to (202) 366-2795.
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T U R B U L E N C E  C R I T E R I A

V. - : .  7^1
T  Intensity Aircraft Reaction Reaction Inside Aircraft ^

Light Momentarily causes Occupants may feel a
slight, erratic changes slight strain against
in attitude or seat belts or shoulder
altitude or slight, harnesses. Unsecured
rapid, and somewhat objects may be slightly
rhythmic bumpiness displaced. Food service
(chop) without changes may be conducted; no
in altitude or attitude difficulty walking.

Moderate Similar to light but Occupants feel definite
of greater intensity. strains against seat
Changes in altitude belts or shoulder
or attitude occur, harnesses. Unsecured
but the aircraft objects are dislodged.
remains in positive Food service and walking
control. Variations 
in airspeed.

are difficult.

Severe Large, abrupt changes Occupants are forced
in altitude and/or violently against seat
attitude. Large | belts or shoulder
variations in harnesses. Unsecured
indicated airspeed. objects are tossed about.
Aircraft may be Food service and walking
momentarily out of 
control.

are impossible.

Extreme Aircraft is violently - We don’t even want to
tossed about and is 
nearly impossible to 
control. Structural

guess.

k___ damaga possible. ____________ A

Turbulence is classified as light, 
moderate, severe, or extreme, 
and the AIM denotes the aircraft’s 
reaction and “reaction inside the 
aircraft.” One description is no­
table for its absence; there is no 
description of the reaction inside 
the aircraft for extreme turbu­
lence. I think our imaginations are 
enough. The next time you think 
you may be safe taking a thun­
derstorm lightly, read below. And 
remember, turbulence is only one 
of the many hazards associated 
with a thunderstorm. Note that 
the following table is for large, 
transport category aircraft; so 
what is moderate for them may 
be severe for smaller, general avi­
ation aircraft.

...prevent!

COUNTI
^ s summer approaches, longer 

daylight hours give us more 
hours of sunshine for getting the 

winter rust off our flying. Going out to 
different airports, getting proficient 
with takeoffs and landings, and be­
coming proficient in basic aircraft con­
trol is a great reason for going into the 
family budget for flying money.

Much flying time is spent in the 
traffic pattern, doing takeoffs and 
landings. One of the most prevalent 
hazards is the possibility of a mid-air 
collision..- A basic law of physics states 
that “no two objects can occupy the 
same space at the same time.” Air­
craft have tried to disprove that law on 
various occasions. Don’t let your air­
craft be one of them. *

Most mid-air collision occur in the 
traffic pattern, daylight, under VFR, 
while on -final approach , and on a 
weekend. Why? That’s when most 
recreational flying is done. Not only 
are you out there flying but so are sev­
eral thousand others. How do we 
stay apart?

For several years I was a profes­
sional flight instructor. I have spent 
many eight-hour days in the traffic pat­
tern with student pilots. One of the 

- survival tactics I developed was count­
ing shadows. While flying at low alti­
tude 1 still look below my aircraft at the 
shadows on the ground. If 1 can see 
only one shadow, more than likely 
there is only one aircraft. If there are 
two shadows, someone else is getting 
too close to me! Extra caution is rec­
ommended, and evasive action may 
be in order.

Nothing-even counting shad­
ows—beats scanning thoroughly for 
other traffic. Always be alert and on 
the lookout. Have your passengers . 
assist in looking out for traffic. Re­
member to look out for the pitot mak­
ing the long, straight-in, killer final ap-

ng midair collisions

N £  SHADOW S

proach. (Is that one of the reasons 
why we call it “final” approach?)

The technique of looking for shad­
ows (as . well as aircraft) is appropriate 
while entering a traffic pattern. If we 
enter the traffic pattern at the proper 
altitude, there is usually no problem 
seeing our shadow on a sunny day. If 
we are flying a C-5A on a sunny day 
and can’t see our shadow, it probably 
means that our traffic pattern is little 
too high.

While flying in the traffic pattern 
with a student, I have had other aircraft 
enter the pattern just below me, fly the 
pattern, and even land without seeing 
me. That is an experience! On one of 
these occasions a pilot was flying an 
Ercoupe. As he flew under me, I could 
look down into his cockpit and watch 
him reading the checklist and adjusting 
his controls. Too close for comfort!

All FAA literature advocates enter­
ing the traffic pattern at an altitude 
from 800 to 1,000 feet AGL if you 
don’t know the established or pub­
lished traffic pattern altitude (TPA) for 
the airport, but isn’t that part of what 
UNICOM is for? Of course, if I’m flying 
a large or turbine engined aircraft, the 
recommended TPA is 1,500 feet AGL. 
If we all enter at the same altitude, 
there will be a better opportunity to see 
each other.

When administering flight tests to 
CF| applicants, I have noticed many of 
them want to fly the traffic pattern with 
a bank not to exceed 15 degrees. 
This seem to be a hazard to me. If we 
use a medium bank (approximately 25 
degrees)— and coordinated, of 
course—in the pattern, we spend less 
time turning, and, thus, we are able to . 
make more precise turns in order to fly 
a “square” pattern. M  am concerned 
about spending too much time in a 
turn. While a wing is up, someone 
else may be approaching behind that 
wing.

An excellent way to practice flying a 
good traffic pattern is to go back to 
basics. Try flying rectangular patterns 
at traffic pattern altitude around a field 
away from the airport. Watch for 
shadows and attempt to make good, 
coordinated turns, using medium 
banks. Remember perfect practice 
promotes perfect performance. Im­
press yourself, your passengers, and 
your fellow aviators,

Use these techniques and you’ll be 
a better pilot—beyond a shadow of a 
doubt. y

Mr. Jones is an Aviation Safety In- 
■ spector with the Richmond, VA Flight 
Standards District Office.
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...p reventing  midair collisions

patterh chatter
X X  ¿ b v  Bruce Edsten X  X

1 ‘We i^^aU ,firTHct.
Bevis, ‘cuz^vye already kndw where 
Butthead isjjtf k

. “Yeajir'ttianks a byncb,'‘13ig '6th©tT‘ 
The invective Was oygfhdad Im the  

|^ f f ic  pattern oife 'fa irly  busy, general 
'aviation airport and wag d fe c jte d tttth ^  
"pilot of a King Afawfoo hag jueVlanded/ 
Only thing is, thp, turbine; drjver came 
straight in and, w d m pim4dr1jant!^f. to f 
tallyQMaRnoiittt?Sd.Bqv

hta write th is 'guy  a 
tiqkqt? right? piu in im rJfLjhe^penglty 

*5ox !for a while and let him.,contemn 
plate his indiscretion ,whft^ej/erybpd|; 
else gets to keep on flyingrHght? ^

5  Maybe skin him alive and dry his 
'hide on the hangar wall for all to seeT; 
RIGHT!?
/  No, no, I’ve calmed down

T r o u b le ,  he ’s a lm o s j^ ^ a in lf c  
com plete ly/JegaH n m aking] a long5 
straight in approach with the radios off,1 
M M n g  legal ain’t necessarily being 
smartf

The two patterh denizens who fired 
the shots at our wayward business 
erut^pr really do have a point. They 
most % ply would not have saiqt a thing 
had the? not been cut off in The pat­
tern, hacrc|he diddley scared out o f  
their about-t%-solo students, or some 
such. Unfortuhately, it’s a pidbure we 
still see all too onfen, and one fd>r which 
there is simply no expuse. •:p:-

A Mid-Air Can Ruin Your 
Whole Day

The very real concern nerd is the 
mid-air and its close cousin, me near 
mid-air (NMAC). In the former, there 

iw ifl.be somei wrinkled .metal,. and ¡in. ¡the; 
Tatter, 'it may be a simple, ahenn, lau r^ 
dry problem. Most NMAC’s gi> unre­
ported, but we still hear about ^ m e  
200 to 300 of them a year. Thp aQual 
contact occurrences are the reafiylm- 
portant ones, and we definitely hear 
about those.

■  12, fJUi JYiniON IUÏÏÎ

0.. Although the hurt]bpr' j s (ptáwly de- 
we still Pvpfcage ¡about onq 'mid- 

a inpe r week, w ith  a lot more ira the 
feymrhef; "of course. A n d iw h e re  do" 
Ih ^ y  bcc0|?  ^ fe r t c d h t ro l l id  fields, 
a ls ^ o f jp u ts e , b p r e ­
to r thei terrh, uncontrolled, because 
that irflplies thgtEthg fejtj^ation is,pdty§f 
feontrpl a lto g e th ^  ' Ndw>in fact, that 
truly do,^describe . sórrje,airports, anpf 
pertain.pilgts feélrfífa: it ^¡applies to  their ■ 
¡tóm e field all thpfeme, * but cl prefer .tp 
use “non4oWemd’’4netead!

Irf; any< case? Operations at these< 
fieldfare a' lot lessTormjaí than at their 
tower-controjled counterparts. This 
Psfeté the stage for.the uneducated 
and/or the,hot rod to go and commit, 
largely unobserved, all nianner o f may­
hem. Throw in some really nice 
weather» with Winds at tvj/o knots,gust- 
ing to three, and k gets worse. Jar too 
many folks simply'go and do their own 
thjpg, ppd not infrequently 'Someone 
else’s thing is .ip direct'conflict. ' 

however, even diametrically o p ­
posed fhings deootj^csssarily posea 
serious hazard if everybody know# 
whaf everybody e lle is ¡doing. Take 
Ííur King Air, forlinstance. ¡ Do you (sup­
pose his radlos-ivere aífc broken? * |slot 
bloody likely! pine averade turbine p N  
cra ft’s instrument panpl ip usually 
crammed with RNAV, VQR-nav, every/ 
body-else-nav, E£>RAN,i GPS* UPá, 
FedEx, and at leasffe.pair of 72<|mhan- 
nel VHF Nav-Comms' T l̂Qpe; .o'ur"King. 
Air operator simply decid¡0ato^trwíiab 
he pleased. Most likely,-|he did have 
the radios on and knevi about the 
other folks in the pattern] He simplyi 
f^lt-thai hb; ^ sdne(!h?dtbMh mat net 
is, didn’t need to lower himself to the 
level of those “amateur’] pilots and 
make some mickey-mouse traffic re­
port. By the way, the bumper sticker 
on the back of his truck reads: “Why, 
yes, as a matter of fact I IDO own the 
@#$%@ road!” Figures. Sure hope I

d ^n ’i b ^ e  to scœpp 
6tpip ofia ^ io k in g p p j^ ^ ) r | ie ^ p ^  ( jy  

[Editor’s AloteryBryce and I a rp jx ft 
tryiqp M  com paré  d tœ n s i^ à m ia h e  

ItlftyéïsL
but.:.. Ajfevyfyearsdgo jjhada àtüdëhi’ 
firhêrp fmefèijy haotjust gotten0oW'dt' 
ihpâlrptM&ybi^thë kid’s Jjçst soloî HÏë 
■takeoff" was0$nç ,p u t on the turn td  
^gwMWÏfy^Mpnney camé5whipping in, { 
lipidEêh me 4 jsM ft across th/djtàkeoM 
path, bènihpjendlù. the/lffîttâf mv skkx 
dent, 
front o f
the w/ngb o f  the Jj52 t>obb1& in su r­
prise, bu t 1

ï fô rg fe a t^ s i^ Q h jfd n p in g , °ln fa6f, 
khôugh  i  he h ap  -pgfi'ëL som e th in g  
k/rong. i ljne .tih e  iyiooney-pUptrat the: 
Aie! pump, pûtiinŒ om jriy  FAA “h é f ’ 
zmâ pointed p u t ig - b m 0 h it ^ ^ % n p ^  
pënéd and the danger, o fW r ^ y W e  
Waé hë had ipaàënp ra ^ ja rx fbu n ce - jj 
menis pjther, dhd his insm bténlwaiièT  
w akgya ihrhëd  wjjm ëxpensiye n a v i  
cùm fn i anë  a handdyetdpeeked o u tp f 
his fm ht bag. He told me in n p g n ç ^ r \  
tain terms w h a ffo < A  
tjae£t\2, § p 0 h & w e l n ozg fâ fp  waà  

rboldiph in S ^ t m f ÿ ^ n ip ^ k ^ h i s  a ir^  
plane. Jum ped . intonisPBéemer, anp  
drove. away, facing /rubber arM P ivinp ' 
me a middle-finger wave. A g $ 0 n o tn k  
ing ifiegaLabout the operation andjp'er- 
tainly nothing to  initiate a non-compli- 
ahceifovesÿgption, jusf^uiteb^sippipity.]l 

Poor judgement in making a  forijf 
sStraight-in ̂ notwithstanding, he cppid 
have im pr(^pd4he situation dram atii 
galty;py ^rnptela.QQOuncingibis ^hlen-- 
t io n s \T n e  pther folbls in tMpl bàtfeuT 
may ha?e gam bled ai bit, buW1?wpulcf 
have a l irm p lé ^ r^ K a ^ ^ ^ bair-^ 
raising p fpcddure  for-eDerybodÿ tp l 
simply extehdjhe dowpWfi’d à tad and ; 
fall in behind. \THere are a couple of 
fie lds nearby fba/.arie very popular 
places -for p racW tog lnÿB % ^

proaches. This means that there are- 
relatively frequent, jopg, straight-in op-, 
erations entering the pau^ i^ g  k i^ p ii^  
of the fact that th as§^ere  Steadytclhfef-! 
wise busy patterns, |l7§ilDM)|iisd^r^yi 
well because the toiks. on. .the- practice 
approaches; a r ^ k e ^ i ^  % 
else abreast of wh^^goingopn.jf

Use Them Ray-dee-os
The whol4pofnfi§;fhaïimosticf*the 

wrinkled tin, tpe inflight¿pronaries, the 
mdrenaline o v fe rd b ^ ^ ^ it f i^ s o i lê t f  
laundry could be presented. ;Â n d ,^  
course, the rout%tqrthpMe df;|his mir­
acle is very simple: com rhunicationif

Okay, okay, there-are a/e'lv t ^ 9 r  
no-radib fe irc j^ft^nd F s u p p le  there 
are a few c^e s  of truly incurable “i^k# i 
frighb'hbdt by and large eve^fcbdyiand’ 
evej^flffiqg that flies CAN gebon thé 
ra^Îp. -Hfs almost entirely' a &ase of 
Won’t do it, not a case pfpan^. û>
Cs. And then, t h e ^  il#ài(s p e  ôcpa- 

.sional case of over-doing W r^ p m § . 
pall heard it, and in our e ^ r ly ; f p ^  
days, m ^(jÿ^g [m e /ip e tod e (^h aye  

.been guill^(vei)^3 Fife 1 “oveÉdon-e’-’ . 
itransmissj0n*tjsauaity:5f â ^ ô  wlfh the 
pbligatoryi 10-secpnd, “U iu K h i f e  
hhh. ..^dollpW^by'The^piicTs 
family history, a dé fa illi dcscrip^on of 

hfhe-ai rcraft—jncl iiidi ng"ti mehsihpe la s f 
'major-tr-rcurrent power, sgtiings and; 
Wrspedlv andTinailye peskfen-Treport 
i te t  only the pilot understand^*like, 
“posing over Lukey Smedlap’s barn.” 
Usu^ly^misëing from all this, is the. 
nampT^the airport!

Doing It Right!
What we neeaTo»4trj^e jforiinfeuc. 

communications at nbn-towered air­
ports' is brevity and clarity. The brevity 
part is pretty easy. It really bugs the 
English teachers, whaf fere
feadhem foriif ÿQg can’t bug fern a bit? 
l ir ig o a n a  hear about This for sure!) 
W iib b l^ fe  them fs the elimination of. 
the grammatically correct use of “The 
King’s EnCfeh,” but that’s okay in radio 
communications, as long as the mean­
ing gets through and the airwaves are 
tied up no longerthan neeessary.

Clarity is just as^nportant as being 
brief and for the sahfe reason. That 
reason is the widespread use of only a

/few<0mnrç)n Traffic Advisorvirequan- 
_cp3^0TAF). CTAF have b æ a ^ » n  
on ¡sectional charts by the Symbol Q

"ww. Mdsl'of the time,' itfe < ^ 8 ,  thôc 
uiual UNICOM Treqfeency, and when 

J fs  not,Ilfs usually 1 ¿2.7-or 152.9. The 
>DQ\nt ié!.-:arivtime you Jransmjl„.yQii...will.

g ^ n t ia liy  fèufing things’ up ât à 
dfezen other airports rWithin thè range 
■'qfjyour rad®. Thérefçrfe keeping your 
tfensmjssibn timfefeo a minimum % o  

cor^fuiofi't’o a minimum.
~ i Don TpifekeMD uprt r^ipm fes i o n s 

ashpit by lê /ing put the-airportpahie, 
¡^it3|weverÆver bave Jth^àpjDèn

body says, “C es^ia j three six x-raÿ 
framing fjhaiforlfen^ay^4.’’ O hm i^g l 
. Where isrth^duy? Don’tn^ant tdi hip 

Better gp^around
flaps ^ vfeiedkyrtght, c lii^ -tó ^ fla fic  
pattern altitude?, etc. A complete 
sea/fch -ef, the:]area,.reveals nothing,'"so 
yog continuarne! rejbà thè <5ôwnwindr 

✓ T h e n up IeLQ,f«minutes iatêr, 
“Cessna three six >frayrturning final for 
.njr^vs^'24,.' Soutf^p^lJ/Vell, nò won- 
' den ydù;1 You ’re at
J^prthP|d^!|,:É ^ :^ ^ f e » ^  I 1 

jDifferêntiàting between ¿JNJCOM 
and TRAFFIC.^.importalntftoo. When 
you pickup the mike and say, “‘North 
RoCkey yfc tt follows
is  supposed to be a?rèquek fqmnfor-" 
malion. Yop^hbufe use UNICOM in 
your transnÿsMbn^ON\Ÿ when asking 
for an
youf rentalv^a^lprdering exira pibklete 1
°n 3!04r r e s t a f l
r s A rn d  tf^J^a i;. u p  NŒp pses4h© 

ìbìtti U N IC 0 ll^h e rt® “akif@̂ f̂e lraffip 
depart.

-Nteny m o o n lk io , fe e ^ ie ^ m y  pri-"’ 
vate ticke t and æ good .chûhk-ôf my 
cbmimercial as agline bey-a t,adm a il 
general ayiâtîôfî airport. |  Being dfrthe- 

ïdonécientious sort and attempting to  : 
give, the best service possible, TalwaySl 
sprinted for the microphone hanging 
on“ the  wall as soon as I heard .the 
fehrape “UNICOM” in a transmission5;1'' 
C an i tell yocì the number of times i g o t, 
there just in time tprtïear the pilot say-! 
ing,“ f‘...enteringmiownwind.” Well, at 
least! the pilot was making some kind 
of a traffic report.

So, How Should it be Done?
SbTet^ take it step by sfep. ^

f  . The Address. NempJhp'aTr- 
Boy portfand s^ , i “T r a f f i c " f o i ^  
i 455maljndme bohe airport iaJTnd) 

fp̂ ocjffici# corlespondence, but 
^ ¡scut I t ^ h p f j j t | § f f i c  reports. 
.I^Rer-example;ife^Geprgpfe’wp- 
c g^Sg t f -.CoUntv ifashal Ffeld-ft in 

^^"O^r^ort/Faciliiy Directory but 
“Gegr^etpwq-Tr4ffic” isfelTVeu 

^^ddl'dp^radte^ w
2. Your Identifica tion . -'Qnefe 
^  agai;|Tx^ o > | ' Ahcf

“G e ^ jn ^ O f  “Pipter” '1s good 
f ehpugh, or^maybe Twid Beeph^ 

M dddl^ea jgrta ftond sgpĉ  as 
^ 0 ,  28v3bA,;^fd'» ardfept.

" necessary or^ven ever? useful^ 
r  so l e ^ e r t h ^ f e u f j f  ypuihaye

k ! pfeihtet thefeime lm a ^ o t  rTOam 
~MFVAi?H^ki^y°u ,.cou!.d‘ s a y ^ o V  

26 %  “ B i pJa/i e ’yoV% o me'
°^®upji.I Ahd.you can abbreviate 
°4he n-number, stoo. “Thr^efptap 

/ ^ - r a y ” jw p r ^  well as. ̂ On;e 
V ^ d ih r e e  ’fa ir xfeay^ (On initial 

tofen /SJC facility you dp] 
--—̂Waht1 tpfefed^heferttre. call jsignT 

however.)
3. Your jPosition. “Five i^tes 

eagf;^]“En,tering left d o w n e d  
ruhvyaj/^h” etc/.;Gppd stifd-;: 
ftCoifej|ig u^fevarthe^g i^ efe-

/fttbh3’ &  oyeprJUdkey,s
barn-” Tain^t donna'm ake i|, 

V "though^ | .o c a h 5 f^ in t^ ip c t4  
'marks might be cute qnd colpr-. 
: M  but theyvprafef rl^  u§e -to th^J 

pilot from the feext county, nevefe
. m m m m i  This is a;

place ta'-rndntion the run> 
number; tdt>^ If the Wind (s-f 

hot strang enouglri6\make the- 
a%vfe runway obvioqs and/or 

vjjfebsolutAly nded^ary, fhere may 
J  well be jspmebody liningfeup, fop, 
^ vdhe othd end of the airpatch( ;t^  
i  the case of mulfipje/tfenv\^s, 
-  the problem1 can be muli^lied, 

too; e.g , an instruc|qr j# fy  be 
using another runway'feh pur- 

( A ,  pose to jteach crosfeWiro land- 
m  ings.

•J  4.Your Intentions, ofevipusfyia 
|  • wide .vaffety bathings imigh  ̂be?

j u L V / f i n u u r  n u  J ®



appropriate here. Usual patterfL 
chatter would most likely in c lu d i 

|  things like “Full §top,” “Touch and 
go,” “LowrepproadE^. 
like. “ Debi^?1fgR̂ ^ ^ i ) i i i i & r  
“Going arq u n l i$ ‘‘Fxecutmd ih e  
‘missed a p p ro a o l^o r^ ^k in g  the 
ap t hee b .
(Also^you 48k l th ^ h a 'f ic e  of a 
wiseacre ré^fer?sJ^o the la tte r 
along the linies s

R  active] back when you ’re done 
|  w ith  i|, ‘cuz 4Qièed it ne x t ”L  

Again; sh<M ao<i svvdet isaoe_ 
name of the^jatme h S p J  

5 .A irport N am e Again. In fase  
the  lis te n e rS 'd ic lii’t hearJyouJ 

^  vvlien y o p ^ r t i d  your transm is l 
sion with the airport' n^pne, say ijy 

^ v a g A s o  they will k n o |||/^ e th e ^  
% 4 o  look for you or n o tf jp | |g l 

/é o ,  we have address, fderrt, pdsF ! 
^én. ìhtentions, and a irpqk A ty d c a li 
■Transmission might t{>eh <^4ike;ihisr 

“Hockey PucWtràirc, p iper tyyp five 
sierra, entering left, d o ^ rw iiic i for

' ^runw ay 24, tbu # i and 
1 N S k ;k .”

s €^ally tough; right? So why, d # s  ft j 
seem beyond the capabilities of a lo t5 
pf pilots7? The trouble Is , some g#' 
jh e ^ p jo w n s  Çink^toév^e lè in g  cool 
w h e ^ th e y  are $ â î f  only displaying 
then^norappe and l|c k  of considera- 
W l  ft & not beyo n ^ tHe,,y a )rrLüf43as=T 
¿ü^W^íhat thevl goüîd.pay th^ultirriate; 
¿rice -for their M ú ra te  bèmmunicgfe.
]  Ypu w  notpe, too; that the typical 

Sarijfini^sipn. haanp “This is” or T,am” 
_pr anyMino>el^i:.in it t^gt doesn't actu­
ally con^eyrsor^e elehi6lifti)|fheanp 
tile  re ’s wh e m it h e E na I i sh le a d  he r 
"qrihgeèÿ Thé 
rnas.
J o h rm fê 'a ré ^S t^ të  t o .uae p rope r 
g jra m n ra fh ^ d ji^ w e 'te ll tfiem prefer 
get itc.Like^^dical, d u d fc .
-J Aspyo u m a y  have surm ised’ from 
•ttjie r o n ^ ^ l js ^ a r t ig je ,  tf^Ç à jlû re  tQ 
cppfimunicate prdp^riy ls a sore point 

'vyrfh me. Non-toWlred airport opera-; 
A n s  are’ á \ch a lle ra e~ T o ^ve ryén e¿

using.tlnëTi, thrpèMn an
•ocpasionial articla 'scrw ant p e ^ le  t a  
i^ n ^ b e r  iti t cajld write a book, puh 
that’s ialféady beeV done. How, there 
il^he movie... " \

ì465he*bòttom line? CpmmuhicatioñV 
It is the information age, so they say.

i SSYoi^can ge t m o m m rm a t$ n 1 ro m  
•ihe Aeronautical Information^ Manual 
(Alisei) an^Advisqijrl^caïars QO^èl  ̂
"Tràffìp Advisory Praöffces à t Ajrporfè 

■f f i tñ é ü f  Operatiti^ ^ o n p d f^ ß w g ^ P  
(Mfid 90-&6A, “àeôémmended- Stah- 
dfêtrd Träfßc Pattppns p \  AejppaLftiçaÇs 
Operation^ aíAirports Without Opérât-1 
ïng Cqnttôl Towers, ” which are'-ayail- 
able. ftee  worn U.ß. Departm ent o f 

7Transportafrön, Subseqaêçf' fíistriha- 
tidb  Ç f f jc à ^ r p m r ^ e  Esist B usiness:, 

;Oqqlpr,.3341 , p  7 g r i Avéna e, -ta p -  
"Wver^MŒ, ß 0 7 8 5 f fax ToüfBQIl 3§®  

W nffîdsten ip Ute Sá¡pt0Pro- 
-gQatnt M ä n ä ^ r  at the Louisville íj KY  
Fliàrt Standards District Office,[

C a l e n d a r  of  E v e n t s
It’s tH&t thTe^of^^P^^i^Phenip^iatiorrenthusiasts start gathering at local airports, pollowiijig i^ ^  (is| <pf ¡spryie bvebts- l.1

July 2 0  • Solano, CA - N ut fy ee  A irport. Solano Air Fair. For inforfhatton call Bud Field (&10) 443:^39& Or k n e y  
Auld (415) 726-4B2dt

A ugust 2 4 -2 5  • Hayw ard A irport, CA. Hayward Air N ir. For'information call 
A u W 1 5 )  726-4825. ‘ ‘

Sept. 7 -8  • H agerstow n, M D  - W ashington C ounty Regional A irport (HGR). EAA|Chapter 36;Fourth Hager­
stown’s Aviation Heritage \J1tbekend Fly-ln/Qive-ln. FoFinformation ball the^3i||ens, -(301) 739-0©7^| or Abe (after Fhp.rr\) 
(7<f^62-j8715:..

S ept. 2 1 -2 2  • Rock Falls, IL - W hiteside County A irport (SQI). Northgentral EAA “Old Fashioned” Fly-In. Foil 
information call G re ^  to s o o  . ( 7 ( ^ ^ 1 ^ 6 4 | l1  or D ^fephris t^nsbh i8T5) 625-655$r|^

S ept. 2 8 -2 9  • H alf Moon Bay A irport, CA. Calffprnia Coast jirfair 96. For information ppill (415)72^-7655.

O ct. 1 0 -1 3  •  The 10th Reunion of theJSecond Emergency Rescue Squadron, 5th andi13th Air Force, will be held in 
Galveston, TX a t’th'e Inn at San Luis" For further information, contact L. R.1 Nelson at 43515 Biitterfly bane, Houston, TX 
77079:1743) 464-06557 RF

O ct. 1 2 -1 3  • Sonom a Valley A irport, CA. Schellville Fly-In. Fori information call BudsField (510) 4 4 3 -2 M  or 
Nancy Auld (415) 726-4825.

O ct. 2 9 -3 0  • R osem ont, IL. FAAs4areat Lakes Region Airports D iv is i | | | | l  2th Annual Airport Conferb/ape at the 
Holiday Inn-O liare. This year’s conference will include presentations by over 30;|ppkkers in three! break-put sessions c w /  
ering topics on planning, engineering, funding, construction quality, operations, ¿afe^' tBpacity, ahd the e n v iro ^ ie n tr^ o r  
registration and general conference information contact Carol Koeoes (847) 294-7043,, j
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TINY BU B B LES, BIC TROUBLES
Altitude-Induced Decompression Sickness

by J. R. Brown a n d  M elchor J. Antunano, M.D.

Decompression sickness (DCS) de­
scribes a condition characterized by a 
variety of symptoms resulting from ex­
posure to  low barometric pressures 
that cause inert gasses (mainly nitro­
gen)— normally dissolved in body fluids 
and tissues—to come out of physical 
solution and form bubbles. DCS can 
occur during exposure to altitude (alti­
tud e  DCS) >or dufffng ascent from  
depth (mining or diving).

The firs t docum ented  cases of 
DCS (Caisson Disease) were reported 
in 1841 by a mining engineer who ob­
served the occurrence of pain and 
muscle cramps .among coal miners 
exposed to air-pressurized mine shafts 
designed to keep water out. The first 
description o f a case resulting from 
diving activities while wearing a pres­
surized hard hat was reported in 1869.

Altitude-Induced Decompres­
sion Sickness

Altitude DCS became a commonly 
observed problem associated w ith 
high-altitude balloon and aircraft flights 
:in' the 1930’s. In present-day aviation, 
te ch n o lo g y  a llow s an a irc ra ft 
(commercial and private) to fly higher 
and faster than ever before. Though 
modern aircraft are safer and more re­
liable, occupants are still subject to the 
stresses of high altitude flight— and the 
unique problems that go with these 
lofty heights. A century and a half 
a fte r the  f irs t DCS case w as d e ­
scribed, our understanding of DCS 
has improved, and a body of knowl­
edge has accumulated; however, this 
problem is far from being solved. Alti­
tude DCS still represents a risk to the 
occupants of modern aircraft.

Tiny Bubbles
According to  Henry’s Law, when 

the pressure of a gas over a liquid is 
decreased, the am ount o f gas d is ­
solved in that liquid win also decrease. 
One of the best practical demonstra­
tions of this law is offered by opening a 
soft drink. When the cap is removed 
from the bottle, gas is heard escaping, 
and bubbles can be seen forming in 
the soda. This is carbon dioxide gas 
coming out of solution as a result of 
sudden exposure to lower barometric 
pressure.

Similarly, nitrogen is an inert gas 
normally stored throughout the human 
body (tissues and fluids) in physical so­
lution. When the body is exposed to 
decreased barometric pressures as in 
flying an unpressurized aircraft to alti­
tude or during a rapid decompression), 
the nitrogen dissolved in the body 
comes out of solution. If the nitrogen 
is forced to  leave the so lu tion too  
rapidly, bubbles form in different areas 
of the body, causing a variety of signs 
and symptoms. The most common 
symptom is joint pain, which is known 
as “the bends.”

Trouble Sites
Although bubbles can form any­

where in the body, the most frequently 
targeted anatomic locations are the 
shoulders, elbows, knees, and ankles. 
Table 1 lists the different DCS types 
with their corresponding bubble forma­
tion  s ites and the ir m ost com m on 
symptoms. “The bends” (joint pain) 
account for about 60 to 70% of all alti­
tude DCS cases w ith the shoulder 
being the most common site. Neuro­
logic m anifestations are present in

about 10 to 15% of all DCS cases with 
headache and visual d istu rbances 
being the most common symptoms. 
“The chokes” are very infrequent and 
occur in less than two percent of all 
DCS cases. Skin manifestations are 
present in 10 to 15% of aft DCS cases.

Medical Treatment
Mild cases of “the bends” and skin 

bends (excluding mottled or marbled 
skin appearance) may disappear dur­
ing descent from high altitude but still 
require medical evaluation. If the signs 
and symptoms persist during descent 
or reappear at ground level, it is neces­
sary to  provide hyperbaric oxygen 
treatment immediately (100% oxygen 
delivered in a high-pressure chamber). 
Neurological DCS, “the chokes,” and 
skin bends with mottled or marbled 
skin lesions (Table T) should always be 
treated with hyperbaric oxygenation. 
These conditions are very serious and 
potentially fatal if untreated.

Facts About Breathing 100%  
Oxygen

One of the most significant break­
throughs in altitude DCS research was 
the discovery tha t breathing 100% 
oxygen before exposure to a low baro­
metric pressure (oxygen prebreathing) 
decreases the risk of developing alti­
tude DCS. Oxygen prebreathing pro­
m otes the elim ination (washout) of 
nitrogen from body tissues. Prebreath­
ing 100% oxygen for 30 minutes be­
fore initiating ascent to altitude reduces 
the risk of altitude DCS for short expo­
sures (10 to 30 minutes only) to alti­
tudes between 18,000 and 43,000 
feet. However, oxygen prebreathing
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has to be continued, without interrupt 
tign, with inflight 100% oxygen breath­
ing to provide effective protection 
against altitude DCS. Furthermore, it 
is very important to understand that 
breathing 100% oxygen only during 
flight (ascent, enroute, descent) does 
not decrease the risk of altitude DCS 
and should not be used in lieu of oxy­
gen prebreathing. Although 100% 
oxygen prebreathing is an effective 
method to provide individual protection 
against altitude DCS, it is not a logisti- 
cally simple nor an inexpensive^ ap­
proach for the protection of civil - avia­
tion flyers-— commercial or private. 
Therefore, at the present time it is only 
used by military flight crew and astro­
nauts for their protection during high 
altitude and space operations.

Predisposing Factors

Altitude
There is: no specific altitude that can 

be considered an absolute altitude ex­
posure threshold, below which it can be 
assured that no one will develop altitude 
DCS. However there is very little evi­
dence of altitude DCS occurring among 
healthy individuals at altitudes below
18.000 feet Who have not been SCUBA 
diving. (SCUBA: Self Contained Under­
water Breathing Apparatus)

Individual exposures to altitudes 
between 18,000 feet and 25,000 feet 
have shown a low occurrence of alti­
tude DCS. Most cases of altitude DCS 
occur among individuals exposed to 
altitudes of 25,000 feet or higher. A 
U.S. Air Force study of altitude DCS, 
cases reported that only 13% occurred 
below 25,000 feet. The higher the alti­
tude of exposure, the greater the risk 
of developing altitude DCS. It is im­
portant. to clarify that although expo­
sures to incremental altitudes above
18.000 feet show an incremental risk 
of altitude DCS, they do not show a di­
rect relationship with the severity of the 
various types of DCS. (Table 1 shown 
on Page 18)

Repetitive Exposures 
Repetitiva^exposure to altitudes 

above 18,000 feet within a short pe­
riod, of time (a few hours) also increase 
the'risk of developing altitude DCS .

Rate of Ascent
The faster the rate of ascent to alti­

tude, the greater the risk of developing 
altitude DCS. An individual exposed to 
a rapid decompression (high rate of 
ascent) above 18,000 feet has a 
greater risk of altitude DCS than being 
exposed to the same altitude but at a 
lower rate of ascent.

Time at Altitude
The longer the duration of the ex­

posure to altitudes of 18,000 feet and 
above, the greater the risk of altitude 
DCS.

Age
There are some reports indicating a 

higher risk of.altitude DCS with in­
creasing age.

Previous Injury
There is some indication that recent 

joint or limb injuries may predispose in­
dividuals to developing “the bends^Ui

Ambient Temperature 
There is some evidence suggesting 

that individual exposure to very cold 
ambient temperatures may increase 
the risk of altitude DCS.

Body Type
Typically, a person who has a high 

body fat content is at greater risk of al­
titude DCS. Because of poor blood 
supply, nitrogen is stored in greater 
amounts in fat tissues. Although fat 
represents only 15% of an adult nor­
mal body, it stores over half of the total 
amount of nitrogen (about one liter) 
normally dissolved in the body.

Exercise
When a person is physically active 

while flying at altitudes above 18,000

feet, there is greater risk of altitude 
DCS.

Alcohol Consumption 
The after-effects of alcohol con­

sumption increase the susceptibility to 
DCS.

SCUBA Diving Before Flying 
SCUBA diving requires breathing 

air under high pressure. Under these 
conditions, there is a significant in­
crease in the. amount of nitrogen dis­
solved in the body (body nitrogen satu­
ration). The deeper the SCUBA dive, 
the greater the rate of body nitrogen 
saturation. Furthermore, SCUBA div­
ing in high elevations (mountain lakes), 
at any given depth, results: in greater 
body nitrogen saturation when com­
pared to SCUBA diving at sea level at 
the same depth. Following SCUBA 
diving, if not enough time is allowed to 
eliminate the excess nitrogen stored in 
the body, altitude DCS can occur dur­
ing exposure to altitudes as low as
5,000 feet or less.

What To Do When 
DCS Occurs

• Rut on your oxygen mask imme­
diately and switch the regulator to 
100% oxygen.

• Begin an emergency descent and 
land as soon as possible. Even Jf 
the symptoms disappear during 
descent, you should still land and 
seek medical evaluation while 
continuing to breathe oxygen.

• If one of your symptoms is joint 
pain, keep the affected area still; 
do not try to work pain out by 
moving the joint around.

• Upon landing seek medical assis­
tance from an FAA medical offi­
cer, aviation medical examiner, 
military flight surgeon, or a hyper­
baric medicine specialist. Be
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aware that a physician not spe­
cialized in aviation or hyperbaric 
medicine may not be familiar with 
this type of medical problem. 
Therefore, be your own advocate.

• Definitive medical treatment may 
involve the use of a hyperbaric 
chamber operated by specially 
trained personnel.

• Delayed signs and symptoms of 
altitude DCS can occur after re­
turn to ground level whether or 
not they were present during 
flight.

Things to Remember
• Altitude DCS is a potential risk 

every time you fly in an unpres­
surized aircraft above 18,000 feet 
(or at lower altitudes if you

. SCUBA dive before the flight).

• Be familiar with the signs and 
symptoms of altitude DCS (Table 
1) and monitor all aircraft occu­
pants, including yourself, any time 
you fly an unpressurized aircraft

j  above 18,000 feet.

• Avoid unnecessary strenuous 
physical activity before flying an 
unpressurized aircraft above 
18,000 feet and for 24 hours after 
the flight.

• Even if you are flying a pressur­
ized aircraft, altitude DCS can 
occur as a result of sudden loss 
of cabin pressure (inflight rapid 
decompression).

• Following exposure to an inflight 
rapid decompression, do not fly 
for at least 24 hours. In the 
meantime, remain vigilant for the 
possible onset of delayed symp­
toms or signs of altitude DCS. If 
you present delayed symptoms or 
signs of altitude DCS, seek med­
ical attention immediately.

• Keep In mind that breathing 
100% oxygen during flight (as­
cent, en route, descent) without 
oxygen prebreathing before take­
off does not prevent the occur­
rence of altitude DCS.

• Do not ignore any symptoms or 
signs that go away during the de­
scent.;:, jn fact this could confirm 
that you are actually suffering alti­
tude DCS. You should be evalu­
ated as soon as possible.

• If there is any indication that you 
may have experienced altitude 
DCS, do not fly again until you 
are cleared to do so by an FAA 
medical officer, an aviation med­
ical examiner, a military flight sur­
geon, or a hyperbaric medicine 
specialist.

• Allow yourself at least 24 hours to 
elapse between SCUBA diving 
and flying.

tions. However, keep in mind that 
not all of the available hyperbaric 
treatment facilities have personnel 
qualified to handle altitude DCS 
emergencies. To obtain informa­
tion on locations of hyperbaric 
treatment facilities capable of 
handling altitude DCS emergen­
cies, call the Diver’s Alert Network 
at (919) 684-8111.

If you are interested in learning 
more about altitude DCS, as well as 
the other stressors that may affect your 
performance and/or your health during 
flight, we encourage you to enroll in the 
Physiological Training Course offered 
by the Aeromedical Education Division, 
Airman Education Program, at the FAA 
Civil Aeromedical Institute in Oklahoma 
City. A similar course is also available 
to you at U.S. military physiological 
training facilities around the country 
through an FAA/DOD Training Agree­
ment. For more information about any 
of these courses, call (405) 954-4837.

*

• Be prepared for a future emer­
gency by familiarizing yourself 
with the availability of hyperbaric 
chambers in your area of opera-

For multiple copies of a brochure 
entitled, Altitude Decompression Sick­
ness, contact FAA at (405) 954-4837 
and ask for publication AM-400-95/2.

NOTICE TO READERS

We know that those of you who are subscribers cannot have failed to no­
tice that the April 1996 and May/June 1996 issues of .FAA Aviation News ar­
rived very late. You may have come to expect that of a government publica­
tion, but let us assure you that we try very hard to overcome that stereotype. 
The problem is the magazine is printed by a contract printer, and that con­
tract is overseen by the U.S. Government Printing Office. Once the material 
for the next issue leaves our office, we have no control over the printing 
schedule of the contract printer. In fact, this was the reason why we did not 
include the usual story on the NOTAM for flying to Oshkosh 1996—we could 
not be assured that this issue you’re reading would be printed and distributed 
on time.

Because of that we have made some changes to the new printing con­
tract, which will be shortly out for competitive bid, that we hope will tighten 
the printing schedule and not allow printing and delivery times to slip as they 
are now.

We sincerely apologize to anyone who was inconvenienced and assure 
you that we are working hard to correct these problems.
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DCS TVpe
Bubble
Location

Signs and Symptoms 
(Clinical Manifestations)

Bends Large joints 
of the body 
(elbows, hip 
shoulder, 
wrist, knees, 
ankles)

Localised deep pain, ranging 
from mild to excruciating. 
Sometimes a dull ache, but 
rarely a sharp pain.

Active and passive motion of 
the joint aggravates the pain. 
Pain can occur at altitude, during 
the descent, or many hours later.

Neurologic Brain Confusion or memory loss 
Headache
Spots in visual field, tunnel 

vision, double vision, or blurry 
vision

Unexplained extreme fatigue or 
behavior changes 

Seizures, dizziness, vertigo, 
nausea, vomiting, and 
unconsciousness can occur

Spinal Cord Abnormal sensations such as 
burning, stinging, and tingling 
around the lower chest and back 

Symptoms may spread from the feet 
up and may be accompanied by 
ascending weakness or paralysis 

Girdling abdominal or chest pain

Peripheral
Nerves

Urinary and rectal incontinence 
Abnormal sensations, such as 

numbness, burning, stinging, and 
tingling

Muscle weakness or twitching

Chokes Lungs Burning, deep chest pain under the 
sternum

Pain is aggravated by breathing 
Shortness of breath 
Dry, constant cough

Skin Bends

Table 1

Skin Itching, usually around the ears, 
face, neck, arms, and upper torso.

Sensation of tiny insects crawling 
over the skin

Mottled or marbled skin usually 
around the shoulders, upper chest 
and abdomen, accompanied by 
itching

Swelling of the skin, accompanied 
by tiny, scar-tike skin 
depressions
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FamousFLIGHTS
The Wright Brothers' First Flight a t...College P ârî  MD?

nterestingly enough,!
H  there are few h is tp rij 

cal facts that are as 
well known to us even as 
Children growing up as 
the first flight of Orville 
and Wilbur Wright. Every 
child knows who the 
Wright brothers are and 
that Kitty Hawk was the 
site of their most signifi­
cant achievement. How­
ever, beyond that, the 
other achievements of 
the Wrights and sites associated with 
them are lesser known. These places, 
in fact, have made immense contribu­
tions to the direction that aviation and 
the aeroplane have taken—places like 
Huffman Prairie in Dayton, OH, where 
the Wrights continued perfecting and 
flying their early aeroplanes; Ft. Myer in 
Arlington, VA, where the trials for the 
first government aeroplane took place; 
and finally the College Park Airfield 
{now known as the College Park Air­
port) in Maryland, site of a fascinating 
list of achievements and activities as­
sociated with Wilbur and Orville and 
later with aviation in general.

The spectacular history of this small 
airfield began in 1909 with its selection 
as the site for the training of the first 
military officers to fly the newly ac­
cepted government plane. “Wright 
Machine Reaches College Park by 
Mule Power” proclaimed an October 6, 
1909 article- in The W ashington 
Evening Star, which went on to say 
that lessons to both Lieutenants Fred­
erick Humphreys and Frank Lahm 
would begin as soon as the plane was 
assembled. Wilbur was to be their in­
structor, and he proclaimed to the As­
sociated Press on his arrival that Col­
lege Park was “a fine field.” A man of 
few words and simple means, Wilbur 
was not one to make a big deal of his 
efforts at the field. He roomed across 
the railroad tracks at a friendly neigh­
bor’s house and took his meals along

with his hosts and his two aviation stu­
dents who roomed directly next door.

Operations at the airfield, previously 
a farm, were also simple. There was a 
small shed that was constructed to 
house the Wright “aeroplane”, and this 
ultimately became the quarters of the 
corporal and ten privates who were to 
assist with the activities at the field. 
There was a cooking tent behind the 
shed where they took their meals.

Fortunately, the romance of an air­
plane flying through the clouds was 
not lost on the general public. Inter­
ested spectators, as well as reporters 
from all the local papers, waited each 
day, taking in every movement, sen­
tence, and gesture of both Wilbur and 
the two young lieutenants who were 
undergoing flight instruction. Fortu­
nate may not be how Wilbur would 
have described it, after his recent de­
parture from Ft. Myer where thousands 
of spectators and other crowded con­
ditions required him to seek out this 
more remote field. Reports of his ac­
tivities at College Park were both hu­
morous and serious as he tried to fulfill 
his contract to the government:

Wilbur Wright made one long and 
one short flight at College Park this 
morning. Two spectators who got in 
the way o f his machine ju s t as the 
landing was made narrowly escaped 
death!

In avoiding a catastrophe, he dis­
played great skill as an operator. As

an orator, he distinguished himself for 
forceful language in calling down the 
offending spectators. (From  The 
Washington Evening Star, October 20, 
1909)

It is evident that Wilbur was just as 
much a focus of the media as was his 
machine and its flights. In fact, the 
world was extremely curious about 
both him and his brother Orville, who 
was promoting the aeroplane in Eu­
rope at the time.

Both Wright brothers were labeled 
by the press as being extremely quiet 
and intense. However, their reluctance 
to spend large amounts of time talking 
to the media was actually more a result 
of their dedication to the task at hand, 
the seriousness with which they took 
their work, and Orville’s extreme shy­
ness, all of which may, have given the 
public that impression. Their personal­
ities were not quite so staid as history 
would have us believe.

Another activity that seemed to 
elicit smiles from both spectators and 
the aviators themselves was the recur­
ring races-with the Baltimore and Ohio 
(B&O) trains that traversed one edge of 
the airfield. The papers made much 
ado df these spectacular “races ‘be­
tween’ two means of transportation” 
with-Wilbur delighting in the fact that 
he came out ahead each time.

These episodes were, of Course, 
fueled by the media, but they also 

Continued on Page 24
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The Weather is Changing - Are You Ready?
b y  W illiam  B enhoff

m KEY to  AERODROME FORECAST (TAF) a n d  
AVIATION ROUTINE WEATHER REPORT 

(METAR)

T A F  KPIT 091730Z  091818 15005KT 5SM  H Z FE W 020 W S 010/31022K T
FM 1930 30015G 25K T 3SM S H R A  O V C 015 TE M P O  2022 1/2SM  +TSRA 

O VC 008C B
FM 0100 27008K T 5SM  SH R A B K N 020 O V C 040 P R O B40 0407 1SM -R A  BR 
FM 1015 18005KT 6SM  -S H R A  O V C 020 B E C M G  1315 P6SM  N SW  SKC

M ETA R  KP IT  091955Z  C O R  22015G 25K T 3/4SM  R 28L/2600FT  T S R A  O V C 010C B  
18/16 A2992 RM K SLP 045 T01820159_____________________________________________

TAF

KPIT

091730Z

091818

15005KT

5SM

HZ

FEW020

Explanation

Message type: TAF-routine or TAF AMD-amended forecast, METAR- 
hourly, SPECI-special or TESTM-non-commissioned ASOS report

ICAO location indicator

Issuance time: ALL times in UTC "Z‘ , 2-digit date, 4-digit time 

Valid period: 2-digit date, 2-digit beginning, 2-digit ending times

In O.S. METAR: CORrected ob; or AUTOmated ob for automated 
report with no human intervention; omitted when observer logs on

Wind: 3 digit true-north direction, nearest 10 degrees (orVaRiaBle); 
next 2-3 digits for speed and unit, KT (KMH or MPS); as needed, 
Gust and maximum speed; 00000KT for calm; for METAR, if direc­
tion varies 60 degrees or more, Variability appended, e.g. 180V260 

Prevailing visibility: in U.S., Statute Miles & fractions; above 6 
miles in TAF Plus6SM. (Or, 4-digit minimum visibility in meters 
and as required, lowest value with direction)

Runway Visual Range: R; 2-digit runway designator Left, Center, 
or Right as needed; 7 “; Minus or Plus in U.S., 4-digit value, FeeT 
in U.S., (usually meters elsewhere); 4-digit value Variability 4-digit 
value (and tendency Down, Up or No change)

Significant present, forecast and recent weather: see table (on back)

Cloud amount, height and type: SKy Clear 0/8, FEW >0/8-2/8, 
SCaTtered 3/8-4/S, BroKeN 5/8-7/8, OVerCast 8/8; 3-digit height in 
hundreds of ft; Towering CUmulus or CumulonimBus in METAR; in 
TAF, only CB. Vertical Visibility for obscured sky and height 
'W 004 '.. More than 1 layer may be reported or forecast. In auto­
mated METAR reports only, CLeaR for "clear below 12,000 feet" 

Temperature: degrees Celsius; first 2 digits, temperature 7" last 2 
digits, dew-point temperature; Minus for below zero, e.g., M06

Altimeter setting: indicator and 4 digits; in U.S., A-inches and 
hundredths; (Q-hectoPascals, e.g., Q1013)

METAR

KPIT

091955Z

COR

22015G25KT

3/4SM

R28L/2600FT

TSRA

OVC010CB

In 1989 at a meeting in Geneva, 
■S w itze rland  of the International 
■  Civtl 'Aviation Organization (ICAO) 

the worldwide standardization of aviaf 
tion was discussed. Out of this meet­
ing came two significant changes for 
airspace users here in the U.S., which 
is a signatory to ICAO; First, In 1993 
U.S. airspace was reclassified from 
Positive Control Zone, Terminal Con­
trol Zones, and Airport Radar Service 
Area to Class “A,” “B,” and “C” and so 
on. This was done in an effort to stan­
dardize the airspace classification 
within the U.S. with that of the rest of 
the world. The need for standardiza­
tion is apparent when you consider 

' the increasing number of pilots who 
are flying internationally and the devel­
opment of aircraft capable of flying 
vast distances.

The second significant change 
went into effect July 1, 1996, and that 
was a major change in the format for 
presenting weather information.

The U.S., Canada, and Mexico 
have always used Surface Aviation 
Observation and Terminal Forecast 
formats to report weather, but the rest 
of the world used a different format* 
During the Geneva meeting, the mem­
ber countries reached an agreement 
to blend the two formats into one. 
Consequently, the METAR/TAF format 
was developed and subsequently ap­
proved by the World Meteorological 
Organization, of which the U.S. Na­
tional Weather Service is a member.

Are you ready to read and under­
stand METAR/TAF?

METAR are the aviation routine 
weather reports. They replace the re­
port we now know as SA or hourly 
surface analysis. METAR are issued 
once an hour, with the observation 
taken by a human weather observer, 
AWOS, or ASOS. If a special obser­

vation is required it will be called a 
SPECI.

TAF will replace the FT or terminal 
forecasts. TAF are issued four times 
each day at 00:00 UTC, 06:00 UTC, 
12:00 UTC, and 18:00 UTC, the same 
as the terminal forecasts were. TAF 
also cover a 24 hour-time period just 
like the FT did. However, there are 
many changes in these reports from 
the SA and FT. Let’s ¡ take a look at 
METAR and TAF in some detail.

Meteorological Aviation Rou­
tine Weather Report (METAR)

In both METAR and TAF you will- 
notice a change in the order of the 
weather information. The order will 
now be:

1. WIND *
2. VISIBILITY

I  3. WEATHER PHENOMENA
4. SKY CONDITION

In METAR o n ! y ; v ;

5. TEMPERATURE
6. ALTIMETER SETTING
Also, the current codes for weather 

phenomena with be replaced with all 
new two-letter contractions (like RA for 
Rain, SN for Snow, etc.); -v'

Wind
The wind wjH be reported with five 

digits, three for direction and two for 
the wind speed. For example, 
35015KT translates as “winds from 
350 degrees at 15 knots.”

Calm winds will be reported as 
00000KT Wind gusts will continue to 
be indicated with a “G”—for example, 
35015G25KT. If the wind is variable it 
will be shown as either VRB, if it is six 
knots or less (VBR05KT), or with the 
directions separated by a V if over six 
knots: 35015KT 330V030. It is very 
important to remember that only vari-

KEY to  AERODROME FORECAST (TAF) and  
AVIATION ROUTINE WEATHER REPORT 

(METAR)

Explanation

WS010/31022KT

FM1930 

TEMPO 2022 

PROB40 0407 

BECMG 1315

In U.S. TAF, non-convectlve low-level (^2,000 It) Wind ¿hear; ¿-digit 
height (hundreds of ft); 7"; 3-digit wind direction and 2-3 digit wind 
speed above the indicated height, and unit, KT 

In METAR, ReMarK indicator & remarks. For example: Sea-Level 
Pressure in hectoPascals & tenths, as shown: 1004.5 hPa; Temp/ 
dew-point in tenths °C, as shown: temp. 18.2°C, dew-point 15.9°C 

FroM and 2-digit hour and 2-digit minute beginning time: indicates 
significant change. Each FM starts on new line, indented 5 spaces. 

TEMPOrary: changes expected for < 1 hour and in total, < half of 
2-digit hour beginning and 2-digit hour ending time period 

PROBabilitv and 2-digit percent (30 or 40): probable condition during 
2-digit hour beginning and 2-digit hour ending time period 

BECoMinG: change expected during 2-digit hour beginning and 
2-diqit hour ending time period________________________________

RMK 
SLP045 
T01820159

Table of Significant Present, Forecast and Recent Weather • Grouped in categories and used in 
the order listed below; or as needed in TAF, No Significant Weather.

QUALIFIER
Intensity or Proximity

- Light "no sign" Moderate + Heavy
VC Vicinity: but not at aerodrome; in U.S. METAR, between 5 and 10SM of the point(s) of 

observation; in U.S. TAF, 5 to 10SM from center of runway complex (elsewhere within 8000m) 
Descriptor

PR Partial TS Thunderstorm
DR Drifting FZ Freezing

Ml Shallow BC Patches
BL Blowing SH Showers

WEATHER PHENOMENA
Precipitation

DZ Drizzle RA Rain
IC Ice crystals PE Ice pellets
UP Unknown precipitation in automated observations 

Obscuration
BR Mist (2>5/8SM) FG Fog (<5/8SM)
SA Sand HZ Haze

Other
SQ Squall SS Sandstorm
FC Funnel cloud +FC tornado/waterspout

SN Snow 
GR Hail

FU Smoke 
PY Spray

DS Duststorm

SG Snow grains 
GS Small hail/snow pellets

VA Volcanic ash 
DU Widespread dust

PO Well developed 
dust/sand whirls

- Explanations in parentheses"()"  indicate different worldwide practices.
• Ceiling is not specified; defined as the lowest broken or overcast layer, or the vertical visibility.
- NWS TAFs exclude turbulence, icing & temperature forecasts; NWS METARs exclude trend tests
• Although not used in US, Ceiling And Visibility OK replaces visibility, weather and clouds if: visibil­

ity £10 km; no cloud below 5000 IT (1§0O m) oFBelow the highest minimum sector altitude, which­
ever is greater and no CB; and no precipitation, TS, DS, SS, MIFG, DRDU, DRSA or DRSN.

March 1996 UNITED STATES DEPARTMENT OF COMMERCE
NOAA/PA 96052 National Oceanic and Atmospheric Administration—National Weather Service
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able winds will be reported in the main 
body of a METAR. All other variable 
weather conditions will, be reported in. 
the remarks section of the METAR re­
port.

Visibility
The visibility will still be reported ifi* 

statute miles, but will be followed by 
the notation “SM.” So, 2SM will read 
“two statute miles visibility.” Both miles 
and fractions of miles will be reported; 
i.e., 2 3/4SM translate to “two and 
three-quarters statute .^iies visibility.”

The RVR values, when available, 
will now be included as an integral part 
of the body of the report following the 
visibility. RVR will continue to be re­
ported in feet, i.e., RVR34/2800FT. 
This is translated as “The RVR for rum 
way 34 is 2,800 feet.” Sometimes you 
may see a “M” preceding the actual 
value, i.e., R34/M600FT means “The 
RVR reading is less than 600 feet,” or 
R34/P6000FT means “The RVR read­
ing for runway 34 is more than 6,000 
feet.”

The METAR wtlf also report what 
the restricting phenomena is if the visi­
bility is less than seven miles. The 
contraction FG (fog) win be used only if 
the visibility is less than five-eighths bf 
a mile. If the visibility is greater than 
five-eighths of a mile, the contraction 
BR (mist) will be used. However, if 
they have to add a description to the 
these phenomena they will use the 
contraction FG for visibility beyond 
five-eighths of a mile. Some examples 
would be: 1/2SM FG, which would 
read “one-half mile visibility in fog;” 
3SM BR would read “three miles visi­
bility in mist;” and 2SM BCFG would 
read “two miles visibility with patches 
(BC) of fog. As I stated there are many 
changes, and subtle nuances, in 
METAR/TAFIi^

Weather Phenomena
Next in sequence will be significant 

weather phenomena. All the current 
codes will be replaced'with pew, two- 
letter codes. The sequence within the 
weather phenomena string will be:

• INTENSITY/PROXIMITY
• DESCRIPTOR
• PRECIPITATION

• OBSCURATION
• OTHER

The intensity will still be a for 
light, a “+” for heavy, and no sign to in­
dicate moderate. The proximity will be 
“DSNT” for distant (more than 10 miles 
from station), .“VC” for vicinity (five to 
10 miles from the station), and if there 
is no indication, it means the phenom­
ena is within five miles of the station.

|  If it is require^, a two-letter descrip­
tor of the precipitation or obscuration 
will be used such as “SH” for showers, 
“BL” for blowing, “TS” for thunder­
storms. This will be followed by a two- 
letter code for the precipitation: “RA” 
for rain, “SN” for snow, “DZ” for drizzle, 
and/or a two-letter code for an obscu­
ration phenomena, “FU” for smoke, 
“HZ” for haze, “SA” for sand. Exam­
ples would be:

+SHSN = heavy showers of snow
TSRA = thunderstorms with mod­

erate raih
VCFC +TSRAGR = a funnel cloud 

five to 10 miles from the reporting sta­
tion and at the station there i^ a  thun­
derstorm with heavy rain and hail. .

You see it can be quite complicated 
but very comprehensive, with a lot 
more information for you, the pilot, to 
make a decision.

Sky Condition
The next item in these reports is the 

sky condition. This is what we used to 
see as the first item in the SA report. 
Under the SA system, the weather ob­
server divided the sky into 10 seg­
ments and reported the cloud cover 
based upon coverage of these seg­
ments; e.g., 10 tenths of the sky cov­
ered with clouds is overcast, etc.

With the new format the sky is di­
vided into eight segments. As pilots 
this should be transparent to us, eight- 
eighths of the sky covered will still be 
overcast. However, there will be some 
new terms here also: ,

“SKC” Will indicate the sky is clear 
of clouds

“FEW” will be up to two-eighths of 
sky coverage

“SCT” wiH be three- to four-eighths 
of sky coverage

“BKN” will be five- to seven-eighths

coverage.
For example: FEW050 SCT070 

BKN100 would read “Up to tw o- 
eighths coverage at 5,000 feet; three- 
to four-eighths coverage at 7,000 feet; 
and a ceiling of five- to seven-eighths 
coverage at 10,000 feet.

Another subtle but very important 
change is the use of the contraction 
“CLR.” This contraction for clear skies 
is not what it seems. CLR will only be 
used in conjunction with ASOS/AWOS 
observations, and really means “No 
clouds observed below 12,000 feet.” 
Don’t be fooled into thinking “CLR” 
means clear skies with no clouds. Re­
member, ^GLR” is only associated with 
automated observations, has a spe­
cific meaning, and IS NOT used in TAF.

The National Weather Service will 
report the cloud types in the METAR 
reports using the codes “CB” for cu­
mulonimbus clouds, and “TCU” for 
towering cumulus.

There are two major changes in sky 
coverage reporting :

A cloud layer Will no longer be re­
ported as thirt or partial. In, an SA, if 
you have a report of 5,000 feet thin 
broken with 7,000 foot overcast, the 
ceiling is 7,000 feet. But in METAR the 
same conditions will be reported as 
BKN050 OVC070. The ceiling now is
5,000 feet. This will impact VFR pilots 
iri: their flight planning.

Ceilings will no longer be annotated 
as “E” for estimated or “M” for mea­
sured. It is assumed that every pilot 
knows that the first layer of clouds that 
is broken or overcast constitutes the 
ceiling, and therefore it is not necessary 
to indicate that, thus the new METAR 
format no longer annotates the ceiling.

Temperature
Temperature wj$MonIy be in a 

METAR report and not included in a 
TAF. in METAR the temperatures will 
be reported in degrees Celsius (C). If a 
temperature is below zero it will be 
preceded with an “M”. For example 
05/M03 indicates that the temperature 
m 6°C and the dewpoint is -3°C.

Altimeter
The altimeter setting will still be in 

inches of mercury, but it will be in four

•a .  r a n  j m r r i o i i  i m n

digits and will be preceded with an “A”. 
For example A2992 indicates the al­
timeter setting is 29.92 inches of mer­
cury,

A METAR is Remark-able
After the altimeter setting portion of 

the METAR is the remarks section, and 
it will be preceded with the code, 
“RMK.” Most all METAR wilLcontain 
some remarks information, and it is 
very important that pilots read these 
remarks. As I stated before, the only 
variable meteorological condition re­
ported in the main body of the METAR 
is winds, This means if the ceiling or 
visibility is variable it will only be re­
ported in the remarks section. Let me 
show you how this could effect a your 
flight decisions. The METAR you get 
looks like this:

20010KT 3SM BR BKN012 10/08 
A2992 RMK VIS 2V4 GIG 007V1500

This would indicate the winds are 
from 200 degrees at 10 knots; the visi­
bility, is-three statute miles with mist; 
the ceiling is 1,200 feet; the tempera­
ture is 10°C and the dewpoint is 8°C; 
and the: altimeter is 29.92 inches of 
mercury.

With a report like this you might be 
tempted to go VFR, but the remarks 
indicate the visibility & . two miles vari­
able to four, miles and the ceiling is 700 
feet variable to 1,500 feet. If you didn’t 
read the remarks and tried to fly, VFR 
would be very hard to maintain.

The remarks will appear as needed 
in an order of priority that follows the 
same sequence as the body of the 
METAR; i.e., wind remarks, visibility re­
marks, weather phenomena remarks, 
and sky condition remarks.

Terminal Aerodrome Forecast 
(TAF)

TAF will follow the same sequence 
as the METAR (wind, visibility, weather 
phenomena, sky condition), but you 
must know some terms that will help 
you break the TAF down -into time 
frames.: Two terms indicate a perma­
nent change in the weather.

• FM (from) indicates a rapid 
change in the weather and is fol­
lowed by a time in hours and

minutes. For example, FM1400, 
means from 1400Z the weather 
will rapidly change to what is fore­
cast.

• BECMG (becoming) indicates 
that a gradual, permanent 
change in the weather will occur, 
and is followed by two “hour indi­
cators", For example, BECMG 
1417, means the weather is grad­
ually changing between 140QZ 
and 1700Z to what is forecast.

The next two terms are a way for 
the weather service to refine the 
weather forecast or say “BUT.”

• TEMPO (temporary) indicates that 
occasionally these conditions will 
occur, and TEMPO will be fol­
lowed by. two “hour indicators” 
which define the times when this 
weather will happen. For exam­
ple, TEMPO 1216 means that 
temporarily between 1200Z and 
1600Z the forecast conditions will 
occur.

• PROB40 (probability) indicates 
that there is a chance of these 
conditions happening. PROB40 
will also be followed by two “hour 
indicators” for when these condi­
tions might occur. For example 
PROB40 1015 means that there 
is a chance of these conditions 
between 1000Z and 1500Z. But 
you notice it says PRBO40; this 
means that there is greater than a 
30% chance of this happening 
and less than a 50% chance. 
This. term will only be used for 
some form of precipitation. If the 
chance Is greater than 50%, the 
conditions yj/ifl be forecast using 
one of the other terms; that is, 
you will not see PROB60, 
PROB70, etc.

There is one other rule for reading 
TAF that I must tell you about. In the 
main body of the forecast (the first 
group of weather) and in a FM group 
you will always get the wind, visibility, 
and sky condition, but if no weather 
phenomena is mentioned it means it is

not happening, even if it was forecast 
in an earlier weather group. BUT, in a 
BECMG or TEMPO group if one of the 
weather sequence items are not men­
tioned, it means it did not change. 
This means'for example, if the visibility 
is not mentioned in a BECMG group 
for the time you expect to arrive, you 
must read back in the TAF to find the 
last place visibility was mentioned. It 
has not changed. If a weather phe­
nomena was forecast earlier and it will 
not continue in a BECMG or TEMPO 
group, they will use the term “NSW” to 
indicate no significant weather is fore­
cast for this time period. Confused? 
Look at the TAF example and you will 
see how these rules apply.

Conclusion
As you can see the weather is defi­

nitely changing, and it will require us all 
to learn a new system for reading the 
weather, there will be confusion and no 
doubt frustration on the part of many 
pilots. But, take comfort in remember­
ing how often you called the Class B 
airspace by its old name, TCA, and 
how you now so easily you use Class B 
today. We have alt climbed that learn­
ing hill and survived. Now it is time for 
another.

Good luck! ^

Mr. Benhoff is the Safety Program 
Manager at FAA Cleveland, Ohio Flight 
Standards District Office (FSDO). If you 
are not up on METAFVTAF, we urge you 
to attend an Aviation Safety Program 
seminar in your area that deals with this 
subject, read section 7-1-29 o f the 
Aeronautical Information Manual (AIM), 
or contact the A ir Traffic Aviation 
Weather Division, ATR-200, (202) 366- 
4956. One o f the keys to understand­
ing and translating a METAFVTAF is the 
item we are colloquially calling the 
METAFVTAF “Secret Decoder Card,” 
except it’s no secret. A reproduction o f 
it is at the beginning o f this article; your 
Safety Program Manager will have lim­
ited copies; and a copy along with a 
METAFVTAF training presentation and 
lesson plan are available and down­
loadable from the Aviation Safety Pro­
gram Home Page at: 
http://www.faa.gov/avr/news/metar.htm
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The W r i g h t  Brothers '  First
Continue from Page 19 
served to lighten the methodical; pace 
of the instruction and the seriousness 
with which the aviators undertook their 
remarkable flights.

Wilbur had installed an additional 
set of levers on the aeroplane next to 
the seat that was occupied by one of 
his two students. The levers did wot 
interfere with Wright having control of 
the machine at all times. In teaching 
Lahm and Humphreys, he alio wed 
them to take control of the airship at 
favorable times during the flights. The 
flights were of relatively short duration, 
although by October 21, the newspa­
pers reported that Wright had taken up 
Lieut. Humphreys for 27 minutes dur­
ing which the student handled the ma­
chine throughout most of the flight and 
made his first landing.

Landing and taking off at that time 
was quite different than it is now. The 
1909 Signal Corps plane did not have 
wheels. Its chassis design was almost 
sled-like in appearance, with its skids 
allowing the aircraft to slide along the 
ground upon landing, much like a sled. 
For takeoff and even for transporting

the airship to and from the shed, the 
enlisted men brought out two large­
wheeled devices that snugly fit under 
each of the two lower wings. This en­
abled the enlisted men to pull the air­
craft to wherever the plane was going 
to be set up to take off and then to re­
turn it safely to the shed at the end of 
the day.

W right’s instruction of the two 
young lieutenants progressed 
smoothly throughout October. He was 
complimentary of Humphreys’ early 
abilities, as reported by The Evening 
Star (October 18,1909):

...he was progressing finely and 
was one o f the most satisfactory pupils 
th a t he has had thus far. “Lieut. 
Humphreys is a very daring automo- 
bilist and is accustomed to handling a 
gasoline engine and steering wheel, so 
tha t hiw chaperoning an aeroplane 
through the unobstructed a ir is not 
such a trick, seeing that he is used to 
dodging all sorts o f wheeled vehicles 
on bad Maryland roads. ”

Around this time, another officer, 
Lieut. Benjamin FouloiS, who was to 
initially have been one of the two stu­

dents, to receive instruction, returned 
from France where he had been repre­
senting the U.S. Army at an aeronauti­
cal congress. Though it was not in his 
^contract to do ;4o, Wilbur agreed to 
give flight instruction to Foulois as well, 
commencing on October 23. .ThijSwas 
not the young lieutenant’s first flight in 
the Wright machine, however. He had 
previously made several flights at Ft. 
Myer with Orville Wright as part of the 
government trials for the aeroplane’s 
acceptance, most notably the speed 
test to and from Alexandria, VA.

By the 26th of the month, Lahm 
and Humphreys were ready to solo, 
and several hundred people were in 
attendance at the College Park field for 
that event. Lieut. Humphreys was the 
first pupil to take the biplane in the air, 
starting off from the monorail at 8:15 
a.m. He circled the field for two min­
utes and, while making a landing, hur­
dled over The stump of a tree with the 
aeroplane, bringing forth a commen­
dation from both the large group of 
spectators and Wilbur.

After the flight, he said to his stu­
dent:

I suppose I ought to congratulate 
you, but it is such a matter o f course. 
You handled the machine very well. 
(The Washington Post, October 27, 
1909)

The Evening Star later said that “it 
was very difficult to get Wright , to say 
anything about the progress of his 
pupils*' but he adm itted that 
Humphreys was handling the machine 
alone rather sooner than anybody else 
he had taught.”

Immediately after Humphreys, 
Lahm .made a similar solo flight of 
seven minutes with another beautiful 
landing.

Wilbur must have been buoyed up 
by the success of these flights, be­
cause the following day he made front 
page headlines by offering to take a 
friend of his sister Katherine and of 
Lieut. Lahm for a flight. What made 
this flight so unique was that the friend 
was a woman, Mrs. Van Deman, and it 
seemed unlike the extremely cautious

Wilbur to make such a flight.
Mrs. Van Deman was an aviation 

enthusiast, having attended the trials 
at Ft. Myer and having been present at 
the College Park field on a number of 
occasions. It was only after Ms. Van 
Deman obtained permission (keep in 
mind this was 1909) from her husband 
Capt. Ralph Van Deman of the 21stdn- 
fantry, that Wilbur consented to take 
her for a flight.

She was a model passenger and 
the papers further reported that her 
husband was mighty glad that Wilbur 
took her up, for this would insure 
peace in his familyf; Wilbur was evi­
dently as uncommunicative as usual 
after the flight, and had no comment 
for reporters.

During the next few days, Wilbur 
continued to observe his students in 
flight with Lieut. Fouiois continuing to 
get personal instruction from Wilbur. 
On October 31, while Humphreys was 
piloting the aeroplane, a tooth from 
one of the cog wheels on the magneto 
broke and the motor came to a stop. 
The new pilot was able to control the 
aeroplane with splendid skill and glide 
it to the ground. Wilbur made some 
temporary repairs but sent to the 
Wright factory in Dayton for a new 
part. In the meantime, Wilbur decided 
to leave the field for a short time to go 
up to New York to take care of some 
legal business. It was also announced 
that Orville would be returning home to 
meet up with Wilbur at ejther Dayton 
or College Park and that his flight exhi­
bitions throughout Europe had been 
quite a success.

Lieut. Humphreys, who had been 
detailed to the aeronautical unit from 
the Engineer Corps, had reached the 
end of his term and had to return to 
the Corps. A few days later, Lieut. 
Lahm also received orders detaching 
him from the Signal Corps, forcingVhigi 
to rejoin his original cavalry unit. Both 
men were reluctant to go back to their 
original units, but the regulations at 
that time prescribed a time limit during 
which officers of line organizations 
might serve on special details (Manchu

Law), so there was no way around i t
Lahm and Humphreys were trying 

to get in as much flight time as possi­
ble before the end of their stay, and 
they had made several flights over the 
past week together, or accompanied 
by Lieut. Foulois, who had not yet 
soloed. On November 5, the wind 
was low and it was a perfect day for 
flying. They had only been the air 
five short minutes when, during a 
sharp turn, the left-hand wing dipped 
just enough to touch the ground and 
resulted in a violent turn of the ma­
chine to the right. The right wing was 
broken, as was the right skid. The 
material covering of the lower left wing 
was also badly torn, but, fortunately, 
both new aviators were fine.

Wilbur was still in New York at the 
time, so he could not comment on the 
damage to the plane, but the news of 
the accident was treated with relative 
calm by both the War Department and 
the pressr.'WhO' could usually be 
counted on to capture the high drama 
of what was going on at the College 
Park field and turn it into headlines. 
However, this time it was not to be so. 
Wilbur had . garnered the respect of not 
just these reporters and the hundreds 
who had witnessed these early instruc­
tional flights, but the entire city of 
Washington D.C. as well.

Though it was not in the Wright 
brothers contract to do so, Wilbur and 
Orville offered to fix the aeroplane for 
the government. At this point, Signal 
Corp No. 1, the new government aero­
plane, was moved from the airfield and 
stored temporarily in the balloon shed 
at Ft. Myer. Both Lieuts. Lahm and 
Humphreys were immediately detailed 
to their regiments at Ft. Riley and the 
Washington Barracks, respectively. 
The enlisted men at the airfield were 
sent to either Ft. Myer or to accom­
pany Lieut. Foulois to Sandy Hook, NJ 
to assist him with the proposed tests 
of firing on captive balloons.

This ended government aeronauti­
cal activities at the College Park Airfield 
for 1909. The Aeronautical Unit of the 
Signal Corps was, left with one dam­

aged aeroplane, one un-soloed pilot, 
and a detachment of enlisted men. 
Fortunately, Lieut. Foulois, who was 
the only officer left with the Signal 
Corps who had received some training 
at College Park, was eventually sent to 
Ft. Sam Houston with the aeropiane 
and nine of the enlisted men, which 
permitted him to get considerable 
more practice to earn his “wings” dur­
ing the winter.

Although the government had dis­
continued its usé of the College Park 
field, it was to forever be associated 
with aeronautical activities of one form 
or another. Civilian aviators immedi­
ately received permission to lease the 
grounds, and of course the Signal 
Corps returned the following year to 
open the government’s first military avi­
ation school. Significant firsts in avia­
tion—the first machine gun shot from 
an aeroplane, the testing of the first 
bomb-dropping device, the first Postal 
Service Airmail flights, experiments 
with vertical flight, and radio naviga­
tional aids for blind flying—are all part 
of the history of this wonderful field. 
The most significant names in aviation 
history from the Wright brothers and 
Glenn Curtiss to “Hap” Arnold, 
Thomas DeWitt Milling,. Charles Chan­
dler, Al Welch, Tony Janus, and even 
Paul Garber, among many others, live 
on there. It started with the Wrights 
and continued on from there...Oh, if 
this field could only talk! ‘

Ms. Allen is the Director of the Col­
lege Park Aviation Museum (part of the 
Maryland-National Capital Park and 
Planning Commission’s Natural and 
Historical Resources Division). A new
26,000 square-foot museum is cur­
rently under construction and sched­
uled to open in June of 1997. If any­
one is interested in more information 
on the museum or has early aviation 
and/or College Park Airport artifacts 
they would like to loan or donate, the 
museum can be contacted at 1909 
Corporal Frank S. Scott Drive, College 
Park, MD 20740.
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• Current Charts

As president of tine American Bo­
nanza Society, an organization with 
over 9,000 members, I have been 
asked which FAR specifically require, 
or what is the regulatory basis for the 
requirement that a pilot, operating a 
piston-powered aircraft weighing less 
than 12,000 pounds, under FAR Part 
91, have with them on board current 
charts for VFR or IFR operations.

I understand thdt violations have 
been filed against pilots for not having 
current charts with them, and as a 
matter of fact, for not having a current 
database in their Loran or GPS, al­
though operating under VFR.

I am familiar with FAR § 91.503; 
however, that applies to large or tur­
bine-powered aircraft.

Barrie 0. Hiern, Sr.
Rome, GA

The basis for your question, in nu­
merical order, is FAR § 91.7 Bh/il air­
craft airworthiness; § 91.9 Civil aircraft 
flight manual, marking, and placard re­
quirement; § 91.13 Careless or reck­
less operation; and § 9 1.103 Preftight 
action. FAR § 91.103 requires a pilot 
to become familiar with all available in­
formation concerning a flight. Much of 
this information is contained in FAA- 
approved charts. Approved charts 
then list the date they become obso- 

' lete for use in navigation. Use of ob­
solete charts after that date then vio­
lates. the “all available information” 
requirement for a given flight.

The use o f database equipment 
without a current database not only vi­
olates the “all available information”: 
concept, it could make that device un­
airworthy in accordance with its and 
probably the aircraft’s approved flight 
manual. This situation could then 
make the aircraft unairworthy. The use 
of an unairworthy piece of equipment 
and possible unairworthy aircraft and 
the use of obsolete charts then could 
become a matter of enforcement ac­
tion based upon the above FAR that

could include the question of careless 
or reckless, operation under FAR § 
91.13, i

The easy answer for this question is 
for all pilots to use current charts and 
databases. This also means pilots 
should update the ir VFR and IFR 
charts in accordance with the latest 
electronic and published NOTAMS.

• More on Soviet Women Pilots

Re: “Nachthexen” in FAA Aviation 
News, March 1996. If you haven’t read 
it, I suggest you read A Dance With 
Death by Anne Noggle, Texas A & M 
University Press, published in 1994.

Hibouathe@aol.com

I ordered this book asrsoon as l re­
ceived this e-mail from our FAA Avia­
tion News home page. (It is not on the 
shelves o f most bookstores, but any 
bookstore can special order it from the 
Texas A & M University Press j  Ms. 
Noggle is herself a Women’s Air Ser­
vice Pilot, and she collected dozens of 
first person interviews with and photos 
of many surviving Soviet women pilots 
in 1990 and 1992. The book is a col­
lection of these narratives along with 
lots o f then-and-now photos of the 
women. It is a fascinating read, and / 
wish I’d had it before writing the article. 
The firstrperson accounts come across 
as surprisingly modest though their pa­
triotism is easy to discern.

The title comes from a quote from 
Serafima Amosova-Taranenko, a pilot 
and deputy commander of the 46th 
Guards Bomber Regiment:

“To fly a combat mission is not a trip 
under the moon. Every attack, every 
bombing is a dance with death.”

—The Editor

• Gray Matters Photo ID

I really enjoyed your article “Gray 
Matters.” in the March 1995 issue of 
FAA Aviation News. As usual, it was 
very informative. I am a general avia­
tion pilot and CFll in addition to being a

military pilot and have experienced 
both sides of the airspace issue. It’s 
good to see that- many of the promi­
nent aviation publications have had 
similar articles lately, as this area needs 
more discussion and understanding as 
the military tries to maintain readiness 
levels with more limited resources, in­
cluding training airspace.

I do have on question for you. Do 
you know the source o f the F-4# 
photo that begins your article?. This 
specific aircraft used to be assigned to 
my unit and I am curious how it ended 
up in your magazine. Judging by the 
travel pod under the left wing and the 
Sidewinder missile on the left wing tip 
launcher, this jet appears to be arriving 
at another base for dissimilar air com­
bat training deployment. If I am not 
mistaken, the runway at the bottom 
center of the photo is the F-106 drone 
launch runway at Tyndall AFB, FL, a lo­
cation we deployed to often for this 
training. I know that you are busy, so if 
you do not have the time to find out, 
that’s okay. In any case, keep up the 
good work.

David J. Stephan
Wichita, KS

The photograph was provided as 
part of a collection sent to us by the 
U.S. Air Force. We don’t  know where 
it was taken.

• Awesome as Alaska

Your April issue is as awesome as 
Alaska itself. Exciting, page after page. 
Congratulations!

David A. Moffitt
Greenville, DE

Thanks; we thought it was pretty 
spiffy, too.

Our many thanks to the contributors 
of the wonderful photos, but all the 
credit goes to our resident Leonardo 
da Vinci, Designer/Assistant Editor A. 
Mario Toscano*
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PREVENTING RUNWAY 
INCURSIONS VIA THE WWW 

Three highly informative FAA 
brochures designed to prevent run­
way incursion are now available for 
downloading on the Aviation Safety 
Program’s home page on the World 
Wide Web. The three brochures can 
be downloaded as .pdf files, using 
Adobe Acrobat.

The brochures are “Land and Hold 
Short Operations,” “Reducing Runway 
Incursions,” and “Surface Movement 
Guidance and Control System .” 
Please take a look and download this 
important safety information.

The official Aviation Safety Pro­
gram home page is located at: 

http://www.faa.gov/avr/ 
news/asphome. htm 

If you have any trouble download­
ing these files, please e-mail the Web­
master indicated on the home page 
for help.

ALASKA INFO UPDATE

We’ve had many, many excellent 
comments about our special Visiting 
Alaska issue (April 1996) but as in­
evitably happens, by the time some­
thing gets into print, there’s a change. 
So, here is an update and some clari­
fication on some items.

The phone numbers for the Rich­
mond and Edmonton offices of Trans­
port Canada are (604) 666-9517 and 
(403) 495-2258 respectively.

Anchorage is not the Automated 
Flight Service Station (AFSS); Kenai is.

The photo on page 22 which we 
identified as Shishmaref (which is 
what was written on the color slide 
provided us) is actually Ulim.

We’ve had one person write in and 
say the photo of Kodiak on page 24 
was flopped, but the photographer 
says it wasn’t. Ditto for the picture of 
Juneau on the back cover.

The address and phone number of 
the FAA’s Aircraft Registration Branch 
is now AFS-750, Mike Monroney 
Aeronautical Center, R O. Box 25504, 
Oklahoma City, OK 73125; (405) 
954-3116.

On page 12 we indicated that 
Canadian firearms law prohibited car­
rying a firearm into Canada, but Alaska 
requires a firearm as part of the 
mandatory survival gear. Actually, 
Canada forbids handguns, shotguns, 
and automatic weapons. You can 
bring a rifle into Canada with appropri­
ate safety precautions, such as the 
bolt removed, unloaded with ammuni­
tion carried separately, and a lock in­
stalled on the trigger guard. Also, in 
Canada the weapon must be carried in 
the aircraft “out of sight.” If you have 
any questions about this, contact Chris 
Clark of the Royal Canadian Mounted 
Police, Firearms Registry and Adminis­
tration Office, (403) 993-6218.

The beautiful photographs of Pe­
tersburg and Sitka on page 2 and two 
others on page 5 should have been 
credited to Ms. Patricia Mattison, FAA 
Safety Program Manager in' the 
Juneau, Alaska Flight Standards Dis­
trict Office.

STRICKEN FROM THE LIST

A reader asked if'his name could 
be removed from the FAAs mailing list 
because he didn’t want any more avia­
tion “junk” maif In checking with the 
FAA Airmen Certification Branch in Ok­
lahoma City, we discovered the answer 
is a qualified yes. Yes, a name can be 
removed, but any certificate action 
such as a new medical or airman cer­
tificate may put your name back on the 
list. If that happens, you must resub­
mit your request to have your name re­
moved from the list.

Anyone whose name is removed 
should be aware that they will no 
longer receive any FAA Aviation Safety 
Program information or other such in­
formation that is distributed from the 
FAA’s mailing list. If you remove your 
name from the FAA’s mailing list, that 
does not mean that it is removed from 
every aviation organization or business 
that already has it and who maintains 
their own mailing lists.

Airmen wanting to have their name 
removed from the FAA’s mailing list 
should write to FAA, Airmen Certifica­
tion Branch AFS-760, P.O. Box 
25082, Oklahoma City, ÒK 73125. 
Please include your full name, ad­
dress, airman certificate number/s, 
Social Security (if used), and tele­
phone number. Please make sure 
you sign your request.

NEW ORGANIZATION 
TO FOCUS ON 
PARACHUTE RESEARCH

A new, non-profit organization pro­
moting research and development of 
parachute technology has recently been 
formed. Called the National Parachute 
Technology Council (NPTC), it is com­
posed of researchers and technologists 
from government, industry, and acade­
mia.

NPTC’s primary goal is to identify key 
parachute research needs connected 
with the use of parachutes on 21st cen­
tury aerospace systems. NPTC is also 
interested hi promoting collaboration 
among parachute researchers to reduce 
development costs. Finally, NPTC will 
act as an advocate for funding of para­
chute R&D projects deemed important 
for maintaining the U.S. leadership in 
parachute technology.

Members of NPTC are currently 
working on a document that will iden­
tify the most important aerodynamic, 
structural, and operational problems 
facing present and future use of de­
ployable gliding systems, such as 
ram-air parachutes, folding wings, 
and any other high-glide systems that 
unfold for deployment.

Any individuals or organizations in­
terested in discussing parachute R&D 
issues with NPTC should contact Dr. 
J, Potvin at the Department of Sci­
ence and Mathematics, Parks College 
of Saint Louis University, Cahokia, IL 
62206; (618) 337-7500, ext. 424; 
potvin@sluaxa.slu.edu.
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KINGS EXTEND AVIATION 
RECORD

On December 15, 1995 with new 
free balloon ratings added to their 
pilot certificates, aviation video in­
structors John and Martha King be­
came the first husband-and-wife team 
to each hold all of the possible pilot 
category and class ratings.

Earlier the Kings had each claimed 
all seven possible flight instructor rat­
ings, but lacked the airship and free 
balloon ratings required to complete 
their set of pilot ratings which include 
airplane multi-engine land and sea, 
single engine land and sea, instrument 
airplane and helicopter, helicopter, gy­
roplane, airship, free balloon, and 
glider.

We are really hooked on anything 
that flies,” says Martha, “and each 
class of aircraft has brought its own 
special pleasures.”

“Döing all of this learning and tak­
ing all of these checkfides,” says 
John, “has reminded us o f the effort 
every pilot makes in learning to fly and 
in staying proficient.”

Flying some of the unusual aircraft 
has been especially fun for the Kings. 
“It’s fun to call an airport for advisories 
in a gyroplane and have them call 
back and say, ‘You’re a what?’,” com­
ments Martha.

NEW RULES ON AIRCRAFT 
ICING

In May the FAA issued a series of 
new regulations instructing pilots how 
to recognize specific hazardous icing 
conditions and requiring them to 
quickly and safely exit these condi­
tions when encountered.

Eighteen new airworthiness direc­
tives (AD) affect 29 different aircraft 
models with unpowered controls and 
pneumatic deicing boots. A total of 
4,430 aircraft are affected.

The AD require aircraft flight manu­
als to provide pilots with instructions 
for identifying severe icing conditions 
that exceed the icing envelope and to 
offer instructions on how to exit such 
conditions safely.

Pilots of the aircraft cited in the AD 
are required to look for certain visual 
cueSrWheftJying in Tctng conditions, 
such as icing on side windows or ab­
normal icing buildup on the upper and 
lower surfaces of the wing, behind de­
icing boots, or on the propeller spinner 
further back than is normally observed. 
If these visual cues exist, the pilot |tiust 
report these conditions to air %afRc 
control and request priority handling to 
exit the area by changing altitude or 
course. Pilots are required to follow 
the “exit” procedures outlined in the 
AD for their aircraft.

AD 96-09-23 affects the following 
aircraft:

Aerospatiale ATR 42/ATR-72 series 
Beech 99/200/1900 series 
British Aerospace HS 748 
CASA C-212/CN-235 series 
Cessna 208/208B 
deHavilland DHC-6 series 
deHavilland DHC-7/DHC-8 series 
Dornier 228 series 
Dornier Model 328-100 series 
EMBRAER EMB-110P1/EMB- 

110P2
EMBRAER EMB-120 series 
Fairchild Aircraft SA226/SA227 

series
Fokker F27 Mark

100/200/300/400/500/ 
600/700/050 series 

Jetstream 3101/3201 
Jetstream BAe ATP 
Jetstream 4101 
Saab SF340A/SAAB

340B/SAAB 2000 series 
Short Brothers SD3-30/

SD3-60/SD3-SHERPA series

For any additional information, 
contact Kathi Ishimaru concerning 
transport aircraft, (206) 227-2674, or 
John Dow on small airplanes, 
(816)426-6932.

BATTERY CORROSION

There are many companies who 
now manufacture battery packs for 
use in aircraft emergency locator 
transmitters (ELT). Many instances 
have come up where ELT batteries 
were found to be leaking. Some with 
as little as fifteen hours of aircraft op­
eration and, in most cases, before the 
battery expiration date. Many of 
these were serious enough that the 
ELT was corroded beyond repair.

Statistics have shown that too 
often ELT’s do not activate during ac­
tual aircraft accidents. The FAA and 
NTSB both say that this may be due 
to poor ELT maintenance. An inspec­
tion of the ELT should not be accom­
plished only when the battery expira­
tion date has passed. A thorough 
inspection should be done every 100 
hour and annual inspection.

One of the ways for the FAA to get 
a handle on the problem is through 
the malfunction or defect report pro­
gram. This does two things: first it 
lets other operators know a problem 
may exist through the airworthiness 
alerts. And secondly, it helps build a 
data base upon which the FAA can 
base its recommendations. If you see 
any problems with ELT’s, please send 
in a malfunction or defect report to 
your local FAA FSDO.

ANSWER TO MAY/JUNE 1996 AVIATION TRIVIA QUESTION:

Question: Who was Gen. Chuck Yeager’s Army Air Corps back-up had he not 
been able to make the flight of the Bell X-1 ? g

Answer: Bob Hoover

Thanks to everyone who participated, and look for future aviation trivia con­
tests. Anyone who has interesting aviation trivia questions can fax them to (202) 
267-9463 or e-mail them to Phyllis_Duncan@maH.hq.faa.gov. Remember, please 
include the answer.
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5 The Washington Post

Wfames K. Glassman

[False Fear 
[Of Flying

In one minute of unimaginable 
■horror, a Valujet DC-9 nosedived  
■into the Everglades shortly after it 
■took off from Miami on May 11. All 
■110 people aboard were killed.

Assuming May 11 was a typical I 
■day on A merica's highways, more 
■people were killed in motor-vehicle 
■crashes that Saturday than in the 
jcrash of Valujet Flight 592.

Air crashes are so terrible, grue- I 
I some and mysterious, and so many I 
■innocents are killed so quickly, that I 
■we lose sight of the actual risks in- 
■volved in flying. Those risks are I 
■tiny—and getting tinier all the time. I 

Over the past 15 years, 93 people 
■on average, were killed annually in 
|U.S. commercial airline crashes. By 
■a remarkable coincidence, that's the 
■same num ber killed by lightning. 
■Meanwhile, 12,000 die annually in 
■accidental falls, 4,000 by drowning, 
■6,000 by poisoning, 40,000 in motor I 
■vehicles, 30,000 by suicide, 25,000 by 
■homicide.

Over the past 10 years, there has I 
■been just one fatality for every three 
■million people boarding a U.S. air- 
leraft in scheduled service, including I 
■commuter planes. Your chances of 
■dying in a car or taxi are 37 times 
■greater, per m ile, than on an air- 
[ plane.

Of course, air safety can always I 
■improve. And a crash such as the 
■one in the Everglades usually brings 
■changes for the better. Accidents in- I 
■volving w ind shear led to better I 
■radar. On-board fires led to smoke I 
■detectors. And after several crashes,

■raining for commuter pilots has been I 
■upgraded.

But crashes also induce hysteria. I 
■For example, since Valujet charges as I 
■little as $39 a flight, one immediate I 
Reaction among journalists and politi­
c ia n s  to the May 11 tragedy was to I 
Conclude that low-cost airlines skimp I 
■bn safety. An internal Federal Avia- 
Cion Administration (FAA) report sur- 
Ifaced  in the Chicago Tribune that I 
Chow ed that Valujet had an accident | 
C a te  10 times higher than that of es­
tablished carriers.

True, but we're talking about high | 
■standards and small numbers. For | 
C h e period studied (M arch 1990 to | 
■M arch 1996), Valujet had five acci- I 
■dents, none fatal, in 164,000 depar- I 
C u res. By com parison, N orthw est I 
■Airlines had five accidents in 3.3 mil- | 
Cion departures.

W hat was remarkable about the I 
CFAA data was that nine of the 10 dis- I 
C o u n t airlines (all but Valujet) studied | 
Ciad had no serious accidents (involv- 
C ng injury, death or major damage to | 
■a plane) in the six years. None. Even I 
Cvith  minor accidents included, the | 
Cow -cost airlines had the same acci- 
Bdent rate per 100,000 departures (0.3) | 
la s  the large carriers. Southwest, the | 
Cargest of the discounters, has never I 
C iad a fatality. In the FAA study, it [ 
C iad  a low er accid en t ra te  than | 
Rjnited, American and Delta.

In fact, since the airlines w ere | 
Cieregulated in 1979 and competition | 
C n cre a se d , air tra v e l has becom e | 
C afer—not more dangerous. The Air | 
■Transport Association reports that in | 
C h e  16 years prior to deregulation, j 
I  there was one fatal accident for every ] 
■314,000 commercial flights. In the 16 I 
R e a rs  since, there's been one for every | 
1 1.8 million flights.

Federico Peña, the secretary of I 
■transportation, was right to brag, in a I 
s p e e c h  last month, about the success I 
■ of low-fare airlines...."In cities where I

Cow-cost airlines fly, Americans pay I 
■>54 less per flight," he said, noting 
C h a t these new carriers had saved j 
■Americans $6.3 billion last year and 
a t tr a c te d  an additional 47 million | 
Cassengers.

■  But at a hearing last Tuesday, [a 
i  senator] ridiculed Peña, telling him 
Co "get off this 'W hooppee, w e've  
C av ed  $6.3 billion line after we look | 
■around and see 110 d ea d .'"  {The 
I  senator] was trying to make a con- 
Inection between low cost and low 
s a f e ty  None exists.

Crashes also lead, inevitably, to 
C alls  for stronger measures by fed- 
ieral safety agencies. But relying too 
Cieavily on the FAA would be a mis- 
Cake. Some 20,000 commercial flights 
C ak e off every  day in the U nited  
■States. With all this activity, the first I 
Cine of defense against accidents has 
■to be the airlines themselves. They 
Certainly have the incentive.

■  I'm  not saying th at the FAA  
C hould go out of business, or even be I 
C u t back. But augmenting its power 
■won't necessarily reduce accidents...

In the meantime, let's stop exag- I 
■jgerating the dangers of flying. Safe, 
Enexpensive air travel is one of the I 
■great successes of our age. It brings 
■families together, makes business 
■dealing easier, gives us more time for 
Ceisure, lets us see the world. And 
C v e ry  hour spent in a plane, rather j 
C han a car, increases your longevity.

Yes, the plane you board tomor- j 
Cow can fall out of the sky and kill 
C o u . That's a risk. So is being struck 
f c y  lightning.

Reprinted with permission from The 
^Washington Post, from the May 21, 
■ 9 9 6  editorial page. This article or por- 
mtions thereof cannot be reprinted without 
C ermission from The Washington Post, 
■Ms. Meg Greenfield, Editorial Page Edi- j 
Cor, 1150 15th St., N.W., Washington, 
f c c  20071; fax: (202)334-5269.
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