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It has been a while since we talked about CAT -clear air turbulence. CAT 
is something nonseasonal, so it can always be a problem. It is especially trou­
blesome because it's often encountered unexpectedly and frequently without 
visual clues to warn pilots of the hazard. This month in NOTAMs, our new 
feature, we pass along some good guidance from the FAA. -Ed. 

Clear air turbulence has been defined in several ways, but the most 
comprehensive definition is "turbulence encountered outside of con­
vective clouds." This includes turbulence in cirrus clouds, within and 
in the vicinity of standing lenticular clouds and, in some cases, in clear 
air in the vicinity of thunderstorms, low-altitude temperature inver­
sions, thermals, or local terrain features. 

One of the principal areas where CAT is found is in the vicinity of 
the jetstreams. A jetstream is a river-like flow of high-altitude wind fol­
lowing the planetary atmospheric wave pattern, with speeds of 50 
knots or greater. There are three jetstreams: the polar front jetstream, 
the subtropical jetstream, and the polar night jetstream. 

Some Rules of Thumb for Turbulence Avoidance 
The following Rules of Thumb apply primarily to the turbulence as­

sociated with the westerly jetstreams. 
1. If jetstream turbulence is encountered with direct tailwinds or 

headwinds, the pilot should consider a change of flight level or course 
since these turbulent areas are elongated with the wind and are shal­
low and narrow. 

2. If jetstream turbulence is encountered in a crosswind, it's not so 
important to change course of flight level since the rough areas are 
narrow across the wind. 

3. If turbulence is encountered in an abrupt wind shift associated 
with a sharp pressure trough line, establish a course across the trough 
rather than parallel to it. 

4. If turbulence is expected because of penetration of a sloping 
tropopause, watch the temperature gauge. The point of coldest tem­
perature along the f1ightpath will be the tropopause penetration. Tur­
bulence will be most pronounced in the temperature-change zone on 
the stratospheric (upper) side of the sloping tropopause. 

5. If possible, when crossing the jet, climb with a rising temperature 
and descend with a dropping temperature. 

6. Weather satellite pictures are useful in identifying jetstreams asso­
ciated with cirrus cloud bands. CAT is normally expected in the vicin­
ity of jetstreams. Satellite imagery showing "wave-like" or "herring­
bone" cloud patterns are often associated with mountain wave 
turbulence. Pilots should avail themselves of briefings on ~atellite data 
whenever possible. 

7. Last, but not least, monitor your radio-pilot reports can be in­
valuable-and if you get caught by "the CAT," file a PIREP! 

For more information on clear air turbulence, see "CAT -Clear Air Turbu­
lence," Flying Safety magazine, March 1995. 
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CW5 BILL RAMSEY 
Aviation Section 
Army Safety Center 

T
here 1 was in the left seat of an OH-5SD(I): SO knots 
and 200 feet ACL, not a worry in the world, VFR, 
and not a cloud in the sky. A simple training mis­
sion-go out, burn a fuel load, and do some ATM 
training. Nothing could be easier. Or could it? 

It started with "You have the controls," something you 
hear all the time. Of course, being a crew-coordination 
graduate, 1 had all the right responses. "I have the con­
trols," 1 replied calmly-calmly, that is, until the aircraft 
started to make an abrupt right turn and began to dive 
for the ground. 

As hard as 1 tried, 1 could not stop the turn nor could 1 
get the nose of the aircraft out of the s teep dive. 1 looked 
over at my right-seater. A brand-new OH-5SD(I) pilot 
fresh from flight school, he was looking at me, trying to 
figure out why 1 was trying to impress him with my fly­
ing skills. I mean, we were only 200 feet above the trees 
and making a run for the ground. Of course, by this time, 
200 feet was only a far distant memory. About this time, 
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it struck me that the cyclic was not moving like it should. 
In fact, the cyclic was not moving at all. 

All at once, it came to me like a bad meal. My stomach 
began to churn as 1 realized what was going on. 1 had not 
checked the flight controls on my side during preflight, 
and guess what? The cyclic was locked out. 

A thousand times 1 had preached to pilots: Whenever 
you go flying, check to make sure the cyclic is not locked 
out. Now, here 1 am, running out of altitude and ideas 
with no place to run, and my cyclic is locked out. Thanks 
to my right-seater's ability to recognize fear in the eyes 
of his left-seater, he was able to take the controls, maneu­
ver the aircraft right side up, and keep us out of the trees. 

Of course, we didn't come away completely 
unscathed. We overtorqued the engine and transmis­
sion, and maintenance may have to replace the seats. 

I have come to realize that complacency can strike any­
one at any time and warnings in the Operators' Manual 
are there for a reason-to save lives. If I can leave you 
with one thought, it is this: Check the flight controls before 
you fly. It sure is hard to keep a helicopter upright with 
only the collective and pedals. +-



Wire~ nrug~ Hills & 

HelicDpters 
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5 Avn Regt 
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A long time ago in a far-off land, I was flying an 
lroq.uois helicopter in support of police drug op­
eratlOns. 

Due to the growers camouflaging their crops, our vi­
sual searches would invariably be a low-level "contour" 
search. Wires and high terrain were always uppermost 
in our mind, so we developed a local SOP to: 

• Recce the area (fuel permitting). 
• Fly down valleys rather than up into higher terrain. 
• Divide the crew duties so that the aircrew kept a 

thorough lookout for terrain and obstructions, while the 
police concentrated on finding the drugs. 

This system worked well enough and seemed a good 
compromise between getting the job done and safety. 
The flying rate was high-8-l0 hours per day-most of 
it low level or at the hover hoisting. 

A few days into the task, all the crew were starting to 
feel fatigued, but we all felt we could handle the pace. 

The incident occurred on the fourth day. We were op­
erating in a particularly isolated area, and the police 
wanted to raid a farmhouse that could not be ap­
proached over land. For this task we added four more 
police to the load to search the buildings while we con­
ducted an aerial search of the area. Fuel was critical. 
Even with the auxiliary fuel tank fitted it could only be 
half-filled due to maximum AUW considerations. 

Just before engine start, the police indicated that they 
wanted to do a quick search up a valley on the way out. 
I didn't particularly like this idea, but in the end I 
agreed. We thus departed and tracked out to search the 
valley. Due to fuel! time constraints, no recce could be 
done. And due to the orientation of the valley, it would 
save time if we flew up the valley towards the high ter­
rain rather than down it. 

The incident chain of events had well and truly started. 
Now the Iroquois is not a great performer at its maxi­

mum AUW, particularly when on the back end of the 
drag curve. Unfortunately, we had to remain slow and 
low to conduct the visual search. The valley was steep­
sided, winding, and rising towards a substantial high 
feature. Just as we rounded a bend, a police observer 
said he thought he saw a dope plot out the left side of the 
aircraft. For some unknown reason, I decided to look 
over my left shoulder and out the open left cargo door to 

see the plot. (I later discovered all the other crewmem­
bers did the same thing at the same time!) 

The next thing I remember was the calm and casual 
voice of one of the other policemen asking me if I could 
see the wires in front of us! All of the aircrew snapped 
their heads to the front. It took a split second to acquire 
the wires, and it was hard to judge the distance immedi­
ately. All of us realized at about the same time that they 
were very close. I remember the crewman calling "Fifty 
meters and closing!" 

The wires were slightly higher than my seating posi­
tion, about main rotor height. The three-wire hazard 
spanned right across the valley with little sag, hanging 
about 200 feet above the valley floor. Both sets of support 
poles were buried amongst thick forest along the top of 
the ridge lines. Given our weight, speed, and the dis­
tance to the wires, I had no choice but to fly under them! 

We cleared the wires above us and bottomed out at 
about 100 feet AGL. The feeling of relief was welcome 
but short lived, as we now realized that we were still far 
from safe. The ground was rising steeply towards the 
high feature at the head of the valley. There was no place 
to land, and we now could not turn around due to the 
wires and our large turn radius in the narrow valley. 

I remember the copilot "helping" me pull in the col­
lective (I think he started pulling it first) and selecting 50 
psi (maximum torque). I then flew lAS for the best climb 
angle. We were prepared to overtorque the transmission, 
greater than 50 psi, if necessary. Luckily, we cleared the 
terrain by about 100 feet without having to resort to this. 
After a short crew conference, we continued on the task. 

That evening, after many beers and a lot of soul 
searching, we tried to figure out how I managed to near­
ly kill 11 people and destroy a perfectly serviceable heli­
copter. We came up with some sobering points: 

• We were trying to do too much in one trip-we 
should have made that valley search a separate task at a 
later time. 

• Having made a poor decision, I then compounded it 
by disregarding my own rules (i.e., wire recce and ter­
rain flying). 

• In a high workload situation, we all were distracted, 
breaking down the crew work cycle at a critical moment. 

• We had been saved by a policeman who was very 
lucky to see the wires in the first place and thought twice 
about bringing it to our attention. 

This still didn't tell why we did it. Fatigue, "can do" at­
titude, and complacency all played a part, but the fact 
was that I, one of the most experienced aviators in the 
squadron, had let a situation develop from which we 
nearly didn't survive. + 
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circus performer walking a tightrope, an artist 
trying to produce his best work, an athlete at­
tempting to win a race, and an aviator £lying in 
remote mountainous areas are all under strain. 
The only difference is that an aviator is under 
more than mere stress because his life and air­

craft are at stake. While a circus performer, an artist, 
and an athlete are tops in their fields, the aviator must 
top them all when he pits his skill and aircraft against 
the mountains. The following accident gives a bird's­
eye view of some of the problems aviators face when 
flying in the mountains. 

Before taking off in a Huey on a photographic mission 
in mountainous terrain, the pilot estimated his gross 
weight to be between 9,100 and 9,200 pounds. Although 
concerned about the amount of equipment and number 
of personnel on board, he performed a go-no-go check 
and felt he could still fly the mission safely. 
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When the aircraft reached the mountain range, which 
was about 10 miles from the takeoff point, a high recon 
was made, and a suitable drop-off site was selected for 
the photographers. The copilot attempted an approach 
to the southeast but aborted at 50-feet AGL due to insuf­
ficient left pedal. He then made an approach to the 
southwest but also had to abort because of a fast rate of 
closure. The pilot then took the controls and landed in a 
westerly direction on the mesa at an altitude of about 
6,200 feet MSL. Two photographers got off, and the pilot 
then flew west about 5 miles to locate positions for two 
other aircraft. 

During an approach into a proposed site, the UH-l 
spun about 3600 to the right because of insufficient left 
pedal. At this time, the aircraft was 20-50 feet above the 
ground and spinning at approximately 150 per second. 
The pilot lowered collective and flew out of the area. Just 
before the spin, it was estimated that the aircraft was 
pulling 45 pounds of torque. 

The crew then decided to burn off fuel to reduce air­
craft weight. After flying for 30 minutes, they returned to 
the mesa to pick up the two photographers who had 
completed their filming. They remained on the ground 



for 15-20 minutes, and the pilot kept the operating rpm 
at 6,600 to burn off more fuel. A pre-takeoff check was 
made, and the aircraft was brought to a 2- to 3-foot hov­
er. Torque was just below 40 pounds, N] was well below 
the red line, and EGT was slightly over 500°C. Therefore, 
the pilot decided not to perform a complete go-no-go 
check. 

A normal takeoff was made, and transitional lift was 
reached after about 10-15 feet of forward flight. The pilot 
then applied forward cyclic and increased power to 42 
pounds of torque to gain airspeed. The aircraft began to 
settle, so a small amount of aft cyclic was applied. By this 
time, the aircraft had travelled 50 feet and had attained 
10-15 knots of ground speed. 

On approaching the edge of the mesa, the pilot felt a 
weak gust of wind, and the nose of the aircraft started to 
move right. 

The pilot added left pedal, which hit the stop as the 
aircraft reached the edge of the mesa. The aircraft start­
ed to turn right, and the pilot tried to compensate for the 
situation by adding left cyclic. The aircraft failed to re­
spond and spun 90° right. The nose dipped downward, 
and the pilot applied left aft cyclic to level the aircraft. As 
the aircraft completed a 360° turn, the pilot tried to re­
duce power but could not as he was over a slope and a 
drop-off. The aircraft continued to spin and began to 
pitch and yaw violently. The pilot rolled off throttle, and 
the aircraft crashed left skid low and bounced forward 
on the right skid. 

Fortunately, neither the crew nor passengers were in­
jured, and the aircraft sustained only minor damage. 
However, similar accidents have had catastrophic re­
sults. 

At the time of the accident, the gross weight of the air­
craft was 8,796 pounds, density altitude was 6,100 feet, 
and pressure altitude was 5,900 feet. The UH-1 Opera­
tor's Manual cautions about left pedal travel limitations 
above 5,000 feet. The caution states that at high altitudes 
and weights where directional control is marginal, 
simultaneous climb and acceleration takeoffs may result 
in loss of control at a height and airspeed from which re­
covery is not possible. In addition, it states there is in­
sufficient left pedal to maintain directional control when 
hovering or making takeoffs or landings in adverse 
winds at weights above 8,300 pounds at 5,000 feet and 
lower weights at higher altitudes. The manual also de­
scribes where directional control problems may occur 
when gross weight and density altitude are high. In this 
instance, the directional control problems associated 
with the UH-1 at high gross weights, high altitudes, and 
in adverse winds detracted from its sui tabili ty to per­
form its mission. 

A qualified weather forecaster said that with the pre­
vailing winds and topographical features at the crash 
site, the winds may have been as strong as 20-30 knots at 
the edge of the mesa, and wind eddies, both crosswind 
and downwind, probably exis ted. The winds a t the edge 
of the mesa would have been approximately from the 
west-northwest or from 30°-80° off the nose of the air-

craft, which was on a departure heading of 205°. The 
Operator's Manual states that under these conditions, 
marginal tail rotor control of less than 10 percent may be 
available depending on wind velocity, density altitude, 
gross weight, and rotor rpm. 

There were several causes for this accident, but the 
more prominent ones were inadequate training and im­
proper supervision. Neither pilot had adequate moun­
tain-flying training or experience to fly this mission. The 
pilot had no mountain-flying experience, and the copilot 
had not flown in the mountains for 8 years. Although 
they operated in mountainous terrain, the commander 
failed to provide his pilots with mountain-flying train­
ing and briefings. In addition, their SOPs did not ad­
dress high-altitude or mountainous-terrain opera tions in 
accordance with prescribed procedures. either pilot 
had read or been briefed on the cautions and warnings 
in the Operator's Manual concerning left pedal limita­
tions under certain gross weight, density altitude, and 
wind conditions. They disregarded these limitations 
during flight planning, then used poor judgment by con­
tinuing to fly without sufficiently reducing their gross 
weight after experiencing left pedal problems on the first 
two approaches to the mesa. 

Because of the inadequate training, the pilot added un­
necessary power to gain forward speed when taking off 
from the mesa which caused loss of directional control 
due to insufficient left pedal. 

Aircraft performance is affected by varying altitude, 
temperature, wind, and aircraft load. In addition to 
knowing the direction and velocity of the wind, an avia­
tor must vary his aircraft load to correspond with alti­
tude, temperature, and wind conditions. Because winds 
are extremely tricky and dangerous in mountainous ar­
eas, every effort should be made to determine existing 
conditions before takeoff and while en route. Weather 
forecas ters can provide general information, but accu­
rate information for the specific area of operation is not 
available through this source. In areas of operation 
where ground communications exist, aviators should 
contact those on the ground to determine the existing 
wind conditions. 

Windsocks are the next best avenue for determining 
wind conditions and should be installed at LZs where 
repeated operations are conducted. Unfortunately, these 
sources are not always available, so the aviator must use 
visual cues to estimate wind direction and velocity. 

Next to the windsock, smoke grenades provide the 
most accurate indication of wind direction and velocity. 
In light wind, smoke will rise vertically with very little 
horizontal movement, whereas in strong winds, it will 
disperse horizontally with very little vertical movement. 

Unusual atmospheric conditions in mountainous areas 
are the rule rather than the exception. An aviator who 
operates in the mountains must know the capabilities 
and limitations of the aircraft being flown, must have ac­
quired precision in handling the controls, and must have 
mastered the basic techniques of flying to the extent that 
they are instinctive. +-
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f
or all of its excellent qualities, the helicopter is a rel­
atively fragile machine in certain situations. Operat­
ing in high mountainous areas is one example. 
Landing on irregular surfaces is another. Many pi­
lots who are accustomed to flying at sea level say 

that the helicopter is a completely different machine at 
higher altitudes. 

The first thing you must determine is whether your 
helicopter is capable of completing the mission. Consid­
er the cargo: What does it consist of and how much does 
it weigh? Next, formulate some idea of your destination 
by taking more into consideration than merely direction 
and distance. Often a direct course is not the most suit­
able one for high altitude flights. It is better to opt for the 
most comfortable route, one that follows the valleys. By 
taking advantage of these mountain passes, you imme­
diately overcome the inherent problems of flights over 
mountain ranges. Study the map of the area carefully, 
but make sure you do it before you set out. 

Once more, estimate the altitude of the area you are 
about to enter. Wind and temperature are important fac­
tors for good planning, but consider yourself truly fortu­
nate if the readings at your disposal are updated. If they 
aren't, assume zero wind conditions and the standard 
temperature of your intended destination's altitude in 
your calculations. Be sure to make the proper adjust­
ments for seasonal variations in temperature and then 
allow yourself a safety margin by adding a few degrees 
to the expected figure. 

The landing terrain must also be kept in mind. Is it to 
be a smooth, soft meadow or a tight, irregular ridge? 

The purpose of this careful planning will be self-evi­
dent if it reveals a somewhat difficult operation. Many 
people immediately think of a helicopter when there is a 
special task ahead. Indeed, the flexibility of the machine 
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permits it to perform certain missions in a less costly, 
time-consuming and cumbersome manner than would 
be possible by employing any other means. Consequent­
ly, there is a tendency to believe the helicopter can ac­
complish almost everything. 

To a certain extent, this is true. The helicopter can do 
everything, providing it falls within the range of its op­
erating standards. Therefore, if you are a helicopter pilot, 
it is your responsibility to dampen this enthusiasm, to 
think in terms of acceptable cargo loads and necessary 
fuel. 

You should also be wary of the landing site proposed 
by others. You are the one who must determine having 
seen it with your own eyes. The enthusiasm or excessive 
trust of the uninitiated can later prove to be a source of 
grief. Even a perfectly level area may not be suitable for 
landing if it doesn't allow an escape route or enough 
room to maneuver. 

It is true that a helicopter, already in flight towards a 
mission at low altitude, can, without advance notice, 
sometimes be called upon to operate in a mountainous 
area. In such a case, it is unlikely that you will have time 
to consult the flight manual, and you must therefore be 
cautious and undertake at least a minimum of planning 
with the few factors you have at your disposal. 

Even though planning is important, it is not every­
thing and, by itself, does not guarantee the success of the 
operation. When entering the area from which the re­
quest for assistance originated, one must use one's head. 
From statistics regarding accidents, one can conclude 
that often the pilot is not flying at the altitude dictated by 
the particular abnormal situation, said situation not hav­
ing been anticipated in the planning process. Variations 
of air density at high altitudes, vertical air currents, tur­
bulence, and uneven landing surfaces are all unforeseen 
factors which come into play with a certain regularity. 

As an example, consider a case where the planning 
was supposed to have been accompanied by a generous 
amount of insight on the part of the man at the controls. 
The pilot in question had a total of 1,200 hours, of which 



1,000 were in helicopters. He was supposed to unload 
passengers and material at a 3,OOO-foot altitude. The air 
density corresponded to that at 5,000 feet, and the pilot 
assumed he could hover outside ground effect. The car­
go, however, was such that the helicopter could not hov­
er within ground effect, and therefore the helicopter's 
predicament was similar to that of a normal aircraft. In 
other words, to hover, it was necessary to maintain a 
minimum transla tional velocity. The pilot, however, was 
well acquainted with the proposed landing area, and 
upon entering it, saw that clouds had covered the sur­
rounding high ground. He was about to turn back, as per 
instructions, when the cloud cover broke, leaving a cor­
ridor-like opening. The pilot hurried to execute a long 
straight approach pattern. The slight break in the cloud 
cover, however, closed again. The pilot, in the meantime, 
was slowly reducing his horizontal velocity in the hope 
that the clouds would shift and allow visual access to the 
clearing chosen for the landing. 

When the pilot finally decided to terminate the ap­
proach, it was already too late. The translational velocity 
had been reduced to the point where the helicopter be­
gan to fall through. Even full power was not enough to 
keep the helicopter aloft, and it more or less set itself 
down gently among the trees. 

The accident investigators who looked into the acci­
dent established that the helicopter could not remain in 
flight without the lift resulting from either the transla­
tional movement or from the ground effect. When the 
horizontal speed had been excessively reduced, the fall 
through was inevitable. Lacking a sufficient ground 
clearance, an escape maneuver had proved impossible. 
In boxing terms, the pilot, quite simply, found himself on 
the ropes. 

The chairman of the investigation team s tated in the 
official report: "It is an example of a typical situation in 
which the experienced pilot is not capable of acting in proper 
fashion in an unforeseen flight situation, which nonetheless 
occurs quite frequently in mountainous areas. Wind, a sparse 
and shifting cloud cover, and variations in temperature and 

humidity are all too ra rely covered adequately by meteorologi­
cal reports before the flight. These are the unknowns which 
most often endanger the normal execution of a helicopter mis­
sion. Only ability and flight technique enable a good helicopter 
pilot to safely take advantage of his machine within the full 
range of its flexibility and its operating standards." 

These are not idle words. Heed them and try to un­
derstand their value, because in light of what has been 
said, it is possible to glimpse yet another aspect of flights 
in mountainous areas. It is normal for every pilot to want 
to take full advantage of his helicopter's flexibility. It is 
also human for a pilot who is accustomed to flying at sea 
level to feel a sense of challenge upon reading the in­
structions regarding mountain flights in his flight manu­
al. 

Do you recall the story of David and Goliath? 
There was a challenge. David was a young lad, brave 

and pure of heart (like you and me, naturally), whereas 
Goliath was as tall as a skyscraper and wicked. What did 
David do? Did he throw himself at Goliath, flinging 
stones and shouting threats? Most certainly not! He took 
his time, calmly and carefully choosing five small pol­
ished stones from a nearby brook before facing Goliath. 
David knew that technical preparation was just as im­
portant as purity of heart. Advancing the clock of time a 
few centuries, let us return to our helicopter pilot who 
challenged the mountain but was unable to conquer it. 

The reason for this failure was simply the pilot's lack 
of preparation and his sketchy knowledge of the heli­
copter's operating capability at high altitudes. On a sul­
try midsummer afternoon, not long ago, an Air Force ra­
dio station located near the sea received a request for im­
mediate assistance from a helicopter on a search mission. 
The request was calmly forwarded to various more-or­
less important officials, but when it finally reached the 
pilot of the rescue craft, it had already been cleared for 
takeoff, and it was in flight only 16 minutes after the or­
der had been received. On board with the pilot were four 
other persons. 

The pilot had a total of 2,000 hours of which 150 were 
continued on next page 
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in a helicopter, and this was his first mission in a moun­
tainous area as pilot in command. He had previously 
participated in a mission at 3,000 feet above sea level in 
the capacity of a copilot. 

The task was to locate certain supplies which had fall­
en into an inaccessible area. The pilot spotted the mater­
ial and requested further instructions from his base su­
periors. He was asked to land, if possible, and send two 
men to recover the cargo. The closest accessible landing 
site seemed to be a clearing near an Alpine Shelter at 
5,000 feet altitude. The pilot radioed headquarters that 
he was initiating landing procedures. Here is an excel­
lent opportunity to review a helicopter pilot's so-called 
ten commandments for flights in high mountain areas 
and landing on irregular surfaces: 

• Maintain constant awareness of the direction and es­
tima ted speed of the wind. 

• Take into account the temperature, keeping in mind 
the fact it may increase as you approach ground level. 

• Plan the approach in such a way that you retain the 
option of discontinuing it at your convenience-the ap­
proach should be along a slope and preferably into the 
wind, so as not to gain altitude. 

• If there is little wind, choose, again if possible, a 
summit or an elevation as your landing site in order to 
be able to anticipate and counteract every possible wind 
activity. 

• To obtain a clear idea of the landing site, if you are 
not familiar with it and providing you are not on a war 
mission, it is wise to execute a minimum of two passes 
over the area. 

• Verify any obstacles near the landing site, possible 
shadow areas (usually below the heights, where the ef­
fect of the wind is minimal), and the direction in which 
it may be possible to take off again. 

• The landing site should not be chosen solely as a 
function of the convenience of unloading cargo but by 
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considering many other factors as well. 
• Check your power rating to determine how much 

will be necessary to maintain hover out of ground effect. 
• When possible, the approach to a mountainous sum­

mit should be made along the summit and not from the 
perpendicular. 

• On the final approach, use a soft touch on the con­
trols as overcontrolling can lead to a loss of rotor rpm. 

Let us now see what finally happened near that Alpine 
Shelter. The pilot made two ample passes over the cho­
sen area, verifying the wind speed and the nature of the 
terrain. He then opted for a flat approach pattern toward 
a point where he could have hovered with sufficient 
power. The velocity decreased to 30 knots, 50 to 100 feet 
above the ground just before the landing site. 

As soon as the helicopter transitioned almost to the 
hover, the pilot increased power, and the machine began 
to settle with the rotor rpm beginning to decay. The pilot 
informed his passengers of the imminent landing and 
raised the collective pitch to its maximum. 

The helicopter touched down rather violently, almost 
200 feet before the chosen site, and came to rest on alSo 
incline. The Alpine Shelter proved to be abandoned. 

At first glance, it may seem that the pilot did not com­
mit any glaring blunder. Something, however, was not 
executed as it should have been. This becomes apparent 
if the technique adopted by our pilot is compared to the 
ten commandments for mountainous landings. Circling 
above the area, the pilot estimated calm wind conditions 
but did not take the temperature into consideration, not­
ing merely that it was rather warm. Subsequent calcula­
tions revealed that the density altitude was in fact 8,000 
feet. Nor did the pilot check the power. Had he done so, 
he would have realized that the conditions during the 
approach pattern dictated a power rating which was 
very close to the maximum available. The approach 
flightpath was too flat to permit a resumption if any un-

continued on next page 
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expected difficulties arose. These are all small but im­
portant details which, if disregarded, turn an executable 
landing with an adequate safety margin into a maneuver 
which taxes the capabilities of the machine to its fullest. 
All of this is consistent with flight manual instructions. 

The pilot involved in the accident confirmed the above 
comments with his own description of the incident. He 
stated: 

U After the accident, 
two heLicopters arrived in ,\4 
the area. A southerLy 10-
knot wind had come up, 
and one of the helicopters 
flew over the area a few 
times and then executed 
an approach pattern from 
the north. I set off a smoke 
charge to give the piLot 
further indications of the 3 
wind intensity. The heli-
copter came to a hover 
above us and lowered a 
recovery harness. My 
passengers expressed 2 
anxiety about being 
pulled up by a helicopter 
simiLar to mine. To set an 
exampLe, I consigned the 
flare to the care of one of 
the men and hurried to 
sLip into the harness. Just 
as I entered the cabin, the 
craft began to faLL 
through gentLy and then 
crashed rather heavily. 

1. Wind 
2. Strong rising currents 

piLot to pick us up during the evening when the temperature 
wouLd be lower. I disembarked, and the piLot took off again. 
Shortly thereafter, another helicopter arrived and also at­
tempted to land. We aLL signalled him to go away. Later, the 
first helicopter returned, carrying a Lighter load, and took up, 
first one man and then, in successive trips, the others two by 
two. In my opinion, the accident could have been avoided had 

I refused to land. Once 
the material had been 
spotted and Localized, the 

/< 
urgency of the operation 
was reduced. Unfortu-

4 nately, this was not com­
municated to me by head­
quarters. I thought I had 

2 

3 

4. Good approach angle 
5. Leeward turbulence 

carried out aLL the neces­
sary operations, without 
knowing that I was, in ef­
fect, operating at the Lim­
its of the helicopter's op­
erating capacities. Had I 
effected a simulated ap­
proach at a higher alti­
tude, I would have reaL-
ized how much power I 
really lacked for an even­
tual approach and Land­
ing. 

"For my troubLes, I ac­
quired a nasty lump on 
my head, courtesy of the 
cabin roof I then toLd the 

3. Rising currents of medium intensity 

The approach to 
the summit should 
be made from the 
side if there is lee­
ward turbulence. 
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As a helicopter pilot, you can 
learn something from this acci­
dent, especially if you have 
never contributed to a flight 
manual's chapter on missions 
in mountainous areas. 

First, if you look closely 
through the manual, you will 
find a note informing you that 
the figures quoted in the Ap­
pendix regarding helicopter 
performance are neither indica­
tive nor 100 percent reliable. 
Furthermore, of the many vari­
ables which limit the stated 
performance standards, the 
only one the pilot can directly 
influence is weight. 

It is true that a 
ready in flight 
mission at low 
without 

operate in a 
area. In such a 
likely that you 
to consult the 
and you must 
cautious and 
least a minimum 
with the few 

The weight of the aircraft 
must be such as to leave a 
healthy margin for error. If 

have at your aUiDC) .. 

peculiarities. During the day, 
the air covering mountain 
heights is warmer than air at 
the same altitude but over val­
leys. When this air moves up­
ward, it creates a rising current 
over the heights. At night, the 
opposite holds true, and cold 
air descends from the heights 
into the valleys. Then, during 
the day, the air in the valleys 
gradually warms up, rises, and 
is replaced by air from the 
plains. During the night, the re­
verse process occurs once 
more, and the airstream moves 
from the valleys into the plains. 
This wind activity, created by 
variations in temperature, 
gradually subsides as you 
climb, to disappear altogether 
at the top of the mountain your cargo allows only a mod-

est safety margin during a landing procedure, as a sea­
soned mountain pilot, you should split the cargo in half 
and make two trips. Then, decide if it is absolutely nec­
essary to include a flight engineer or some other passen­
ger on your mission. Even question the usefulness of a 
tool box, especially if it is heavy and cumbersome. 
Mountain flights are for trained and experienced per­
sonnel only. Remember that you aren't doing anyone a 
favor by taking anyone along on the flight, to later sub­
ject him or her to a landing which takes place rather vi­
olently and earlier than expected. 

Many charts for flights at high altitudes deal with 
wind conditions. Consequently, verify the direction and 
intensity of the wind. Obviously, this is not advice ap­
plicable exclusively to this type of flight but is valid for 
flights at sea level as well. The only difference is that the 
problem becomes more pronounced for flights at moun­
tain altitudes because the wind often changes direction 
without warning. Generally, however, even the wind 
obeys certain physical laws. 

If, in a valley, the wind is not blowing parallel to the 
valley itself, nor quite from a perpendicular, then at 
ground level the wind will follow the valley. Winds of 
weak intensities generally become very strong when 
forced through mountain passes. 

There are other anomalies if the wind is blowing in a 
gorge or along a hilltop. Local winds also have their own 

ranges which circumscribe the valleys. 
Another exceptional case occurs when only one side of 

a valley is heated by the sun while the other remains in 
the shadows. Movement of air will occur in a rotative 
manner. Warm air will rise from the exposed side while 
cold air descends on the unexposed wall. 

Unfortunately, however, the above-mentioned pat­
terns do not always hold true, and one must always be 
prepared to deal with the seemingly illogical. A heli­
copter pilot attempted a landing on uneven ground in­
side a gully, and as he was closing in on the chosen site, 
the aircraft touched down unexpectedly. Later it was 
possible to determine that, as the helicopter was de­
scending into the gully under light wind conditions, 
there was a rapid increase in temperature. The resulting 
temperature around the helicopter was as much as 7 or 8 
degrees higher than outside its immediate vicinity. 

Then there is the story of the helicopter pilot who tried 
to land near a flaming wreckage after having made a 
previous attempt. The landing failed because of one 
small detail. The heat given off by the fire had caused an 
increase in the temperature of the surrounding air to a 
point beyond the operating capacity of the machine. 

Therefore, if we take mountains, hills, helicopters, 
wind, temperature, and charts and mix them all up, the 
result cannot fall under the definition of "normal." + 

Been there? Done that? Got the T-shirt? 
If you have experienced your own There I Was situation, please share it w ith us here at Flying Safety. It's 
our number one requested feature and we'd love to print yours. All entries are confidential, unless you 
want us to blab. Write, type, call, fax, E-mail, or send your cassette to: 

Flying Safety Magazine 
HQ AFS(JPA 
9700 "G" Avenue, S.E., Suite 282B 
Kirtland AFB NM 87117-5670 

E-Mail : hodgep@smtps.saia .af.mil 
Commercial : (505) 846-0950 
FAX: (505) 846-0931 
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AF Advanced Instrument School 
Randolph AFB, Texas 

few years ago, everything I knew about IFR departures and SIDs I had learned 

from my Tweet IP in UPT-400 feet and departure end before turning on course. 

A 200-foot/NM climb would always keep me clear unless there was one of those 

pesky IFR departure procedures in the front of the approach book. If there was, 

then I had to meet the climb gradient (if there was one), but the rest didn't ap­

ply to me as an Air Force pilot. What else did I need to know? 

It's not that he was wrong- he was just incomplete. 
The problem is, the part he left out can kill you if you 
don't know the procedures. This series of articles is 
meant to clear up a few misconceptions that exist out 
there in the USAF. 

Let's start with IFR departure procedures-the least 
understood way to depart IFR. In NOAA and DoD pub­
lications, airfields with an IFR departure procedure will 
be annotated with a T on the lAP- the old trouble "T." 
On Jeppesen approach plates, you have to look at the air­
field diagram page for the IFR departure procedure. 
There will be no indication on the approach plate that 
one exists for that field! 

At airfields with a published lAP, IFR departures have 
been evaluated. If an obstacle interferes with you de­
parting at 200 feet/NM, then the approach builder will 
design an IFR departure procedure. The approach de­
signer has three options for this procedure: (1) specific 
instructions to avoid the obstacle; (2) a climb gradient 
greater than 200 feet/NM to clear the obstacle; or (3) a 
ceiling and vis so that the obstacle can be seen and 
avoided (or any combination of the three). If there is no 
obstacle, then no IFR departure procedure will be pub­
lished. 

Let's look at some implications of this. Suppose a de-
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parture procedure has a ceiling and vis published but no 
climb gradient. Most Air Force pilots think this doesn't 
apply to them-that's what the 51-37 used to say. The re­
ality is that if there were no obstacle, then there would be 
no need for a ceiling and vis! The ceiling and vis "apply" 
to you, but you aren't allowed to use them. 

Look at Birmingham INTL, AL (BHM), RWY 36. The 
IFR departure procedure requires 800-2 but does not 
give you a climb gradient to use instead of the Wx min­
imums. Will 200 feet/NM keep you clear of terrain? If 
you took off with 2400 RVR and climbed at 200 feet/NM, 
you would impact a ridge one-half mile off the depar­
ture end of the runway! In reality, you would have to 
climb at 396 feet/NM just to clear the ridge. The IFR de­
parture procedure never mentioned a climb because it 
gave you another way to avoid that terrain. 

While you have the BHM lAP out, look at the instruc­
tions under the Wx and climb gradients. IFR departure 
procedure: RWY 5, climb runway heading to 1700 before 
turning on course. RWY 18, climb runway heading to 
2100 before turning on course. RWY 23, climb runway 
heading to 2100 before turning on course. RWY 36, climb 
runway heading to 1700 before turning on course. Do 
you have to meet the climb gradient or have the Wx min­
imums if you follow these instructions? Air Force types 



't 
'tures 

are not allowed to use the Wx minimums, but the gradi­
ents and/ or Wx minimums do apply to the instructions. 
That same ridge off of RWY 36 is still there. The instruc­
tions are keeping you clear from other obstacles farther 
out. 

There is one more thing about climb gradients. The 
climb gradient starts at the departure end of the runway 
at 35 feet AGL (0 feet AGL for military fields). The de­
parture design doesn't take into account how your air­
craft accelerates and gets to this climb gradient. If you 
are not at 35 feet and established on the specified climb 
gradient by the departure end of the runway, you are not 
in protected airspace. 

Suppose you are "cleared as filed ." You filed direct to 
a AVAID then on a jet route. When can you turn to­
ward the NAVAID? It depends. If there is not an IFR de­
parture procedure published, then 400 feet and depar­
ture end is good. If there is one published, then you 
should comply with the procedure then proceed to your 
first filed point. FAA publication 7110.65 governs air traf­
fic control. It says, "If a published IFR departure proce­
dure is not included in an ATe clearance, compliance 
with such a procedure is the pilot's prerogative." 

As Air Force pilots, we must comply with the IFR de­
parture procedures since we are not flying a SID or radar 
vectors. Even if 11-206 or 60-16 or 11-202 Vol 3 (as I hear 
it will be called next) changes and says we can do a di­
verse departure, we should still do the published IFR de­
parture procedure to ensure obstacle clearance. 

Have you seen an IFR departure procedure that had a 

bout 

"RWY IS-NA"? Don't confuse this with "Not Applica­
ble" and climb out at 200 feet/NM. NA means "Not Au­
thorized" for IFR departure (usually because of a huge 
obstacle off of the departure end). 

What about SIDs? SIDs are very straightforward, cor­
rect? I mean, there shouldn't be anything that can kill me 
on a SID. The climb gradient is always published in a 
box, isn't it? Even ATe climbs are given to you-I think 
(?). Obstacles are always shown. All this is true when 
you are flying a military SID, or actually, a USAF or USN 
SID. The Army uses the FAA rules. The FAA rules­
therein lies the danger! Most Air Force pilots don't un­
derstand the difference between FAA SIDs and 
USAF /USN SIDs. 

First, let's look at how to tell the difference. Remember, 
since a SID can serve several airports in one area, you 
can't assume that a military base has a military-built SID. 
(See figure 1.) You must look at the top of the page and 
check in the parentheses: (FAA) and (USA) abide by the 
FAA rules, (USAF) and (USN) abide by the military 
rules. 

You have to cross the departure end off the runway at 
least 35 feet AGL, but what are the other differences be­
tween military and civil SIDs? First, military SIDs will 
depict obstacles on the plan view and civil SIDs will not. 

ot a real big deal, but it's "nice to know" information. 
Second, military SIDs will show an ATe-required 

climb gradient if a crossing restriction would require 
greater than a 200-foot/NM climb gradient. Civil SIDs 
require the pilot to compute any climb gradients that 

continued on next page 

(DALL2.DFW) 97086 208 SH-160 (FAA) FORT WORTH NAS/CARSWELL FIELD (NFW) 

DALLAS TWO DEPARTURE (PILOT NAV) (HI) FORT WORTH, TEXAS 
Figure 1. 

You can tell this is a civil SID because it has "FAA" in the parenthesis at the top of the page. You will note that 
even though you are leaving Ft Worth NAS this is a civil SID. 

FEBRUARY 1998 • FLYING SAFETY 15 



...................... -----------------------

Figure 2 
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DEPARTURE ROUTE DESCRIPTION 

Maintain runway heading for departure vectors . Expect radar vectors to join filed 
route . Maintain 5,000' or assigned lower altitude. Expect further clearance to filed 
altitude ten minutes after departure . 

BIRMINGHAM THREE DEPARTURE (VECTOR) 
BHM3.BHM 97142 

BIRMINGHAM, ALABAMA 
BIRMINGHAM INTl (BHM) 

may be required for ATC crossing altitudes. If there is a 
climb gradient published on a civil SID, it will be for an 
obs tacle. The climb gradient for the crossing altitude 
may be higher than one for an obstacle. Be careful! Even 
though you are capable of exceeding the published 
climb gradient, there may be a crossing restriction that 
requires an even higher one. 

Third, and this is the difference that can kill you if you 
don't understand it (like it did an EC-135 crew in 1974), 
if a civil SID has a published climb gradient, it applies to 
the SID. If the SID does not have a climb gradient pub­
lished but there is an IFR departure procedure published 
for the runway you are departing, the climb gradient 
and / or "see and avoid" weather criteria applies to the 
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Figure 3 

rBlRMINGHiMINTL~AL------------' 

Rwy 5, 800-6 or standard with minimum climb 
of 360' per NM to 1700. Air Carrier reductions 
not authorized. Rwy 18, 800-4 or standard .with 
minimum climb to 340' per NM to .1700. Rwy 36, 
800-2. 
IFR DEPARTURE PROCEDURE: Rwy 5, climb 
runway heading·to 1700 before turning on 
course. Rwy 18, climb runway heading to 2100 
before turning on course. Rwy 23, climb runway 
heading to 2100 before turning'on course. 
Rwy 36, climb runway heading 1700 before 
turning on course. L _____________________ .~~~ ~ 

SID as well! For example, see figure 2, the Birmingham 
Three Departure. There is no climb gradient published 
on the SID, but there is a 'Y. 

The SID simply directs you to "maintain runway 
heading for departure vectors." If you look at the IFR de­
parture procedure section at the front of the SID book, it 
directs the pilot to climb at 360 feet/NM for RWY 5, or 
340 feet/NM for RWY 18. RWY 36 doesn't show a climb 
gradient but it does have a "see and avoid" weather 
minimum. All of this applies to the SID! The same moun­
tains exist off the departure ends of these runways, re­
gardless of how you are departing. If you leave BHM via 

the SID and climb at 200 feet NM, you will fly into a 
mountain! How about that weather minimum for RWY 
36? Does that apply to USAF pilots? You bet your life it 
does! What kind of climb gradient do you need for ob­
stacles to depart RWY 36? Let's look at figure 3. 

875-(644+35) 
3000 -:- 6067 = 396ft1nm 

The departure designer expects you to have 800-2 so 
you can avoid these obstacles visually. (See figure 4.) Air 
Force pilots are not allowed to use "see and avoid" crite­
ria in SIDs or IFR departure procedures, thus we cannot 
take off IFR from RWY 36. We can take off from any of 
the other three, but we better make 360 feet/NM for 
RWY 5 or 340 feet/NM for runway 18. RWY 23 requires 

continued on next page 

-r 875' , , , , , , , , , , , , , , , , , , , , , , , , , , , 
8';l 

This is a depiction of the departure end of RWY 36 at BHM. A quick look at the math shows us it would 
require at least 396"/NM just to clear the terrain one-half mile off the departure end. 
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Figure 5 

the standard 200 feet / NM. 
If you use Jeppesen plates (see figure 5), be aware that 

the departure plate will not have a T . You must look at 
the airfield diagram page to see if there is an IFR depar­
ture procedure and a climb gradient/ weather minimum 
that might apply to the SID. Just like 000 pla tes, if there 
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is a published climb gradient on the SID, it applies to the 
SID regardless of any gradient in the IFR departure pro­
cedure. 

Hopefully, we have cleared up a few misconceptions 
about IFR departure procedures and SIOs. Fly safe! +-

I 

j 



Courtesy Spotlight Special 
Operations in Tropical Mountainous Areas 
Third Edition, Feb 97 
Directorate of Flying Safety, RMF 

A 
pilot needs some understanding of the mechan­
ics of crash injuries if he is to make the wisest 
decision in a forced landing situation that looks 
grim at best. The following discussion is intend­
ed to give this understanding, without getting 

involved in the medical and engineering aspects of the 
subject. 

Crash injuries, 
like aircraft dam­
age, are the result 
of the violence 
generated by sud­
den stoppage and 
fall into two broad 
categories. 

Contact in-
juries, resulting 
from forceful con­
tact between oc­
cupants and envi­
ronmental struc­
tures. This is the 
most common 
form of injury 
during forward 
decelera tions, 
when the occu­
pants do not use 
an adequate re­
straint system (seat belt and shoulder harness). Injuries 
caused by loose objects in the cockpit I cabin area also fall 
into this category. 

Decelerative injuries. Although all contact injuries in­
volve a deceleration process, the term decelerative in­
juries is generally used to indicate bodily damage result­
ing solely from loads directly applied through the occu­
pant's seat and restraint system. They affect the body in-

ternally, and one of the characteristic forms is spinal in­
jury during vertical decelerations (excessive positive C). 
Internal injuries caused by seat belt impact in the lower 
abdomen may occur during severe forward decelera­
tions, especially when the seat belt is not properly in­
stalled or used. (Note: The seat belt should cross the hips 
at about a 45-degree angle, and the buckle should be 
worn as low as possible so that decelerative loads are ap­
plied to the hip bones and not the soft abdominal area.) 

Injuries resulting from post-crash complications form 
a separate category. In the event of fire or during ditch­
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ing, fuselage dis­
tortion and final 
aircraft attitude 
may interfere with 
the timely evacua­
tion of the wreck­
age. Although this 
hazard can be con­
trolled to some ex­
tent by the design 
of fuel systems 
and emergency ex­
its, it is often the 
pilot's landing 
technique and his 
knowledge that 
govern the post­
crash survival as­
pects. 

The violence of 
the stopping force, 
expressed in Cs, 
depends on speed 

and stopping distance. The total energy of motion crash 
energy is a function of ground speed and varies with the 
square of the velocity. For example, and assuming a 20-
knot wind, an aircraft with a 60-knot stalling speed 
could be landed with a ground speed of 40 or 80 knots, 
depending on landing direction. Under normal condi­
tions, the downwind landing would require four times 
as much roll-out distance as a landing into the wind, as-

continued on next page 
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sUlling similar braking action. In a crash 
situa tion, the same 4 to 1 rela tionship 
holds true for the total crash energy. 

Speed in itself is not a killer. The dan­
ger lies in how it is dissipated. A com­
mon misconception in this respect is that 
it takes hundreds of feet of obstacle-free 
terrain to make a survivable crash land­
ing. Theoretically, it would take only 20 
feet to stop a 20 -G deceleration, if the 
stopping force could be applied uni­
formly over this distance. The same uni­
form deceleration (20 Gs) would bring 
an aircraft to a stop from 60 knots in a 
distance of about 2.5 meters. The arrest­
ing gear of aircraft carriers and runway 
barriers shows how this concept can be 
applied under controlled conditions. 

The problem in some crash landings is 
that the deceleration process is not uni­
form. Every time the aircraft strikes an 
obstacle or digs a gouge mark, a peak de­
celeration occurs, and it is during these 
peaks that injury exposure is at its grea t­
est. It should be pointed out, however, 
that as far as impact survival is con­
cerned, only the forces transmitted to the 
occupant's area (cockpit/cabin) are criti­
cal. The dispensable structure (nose sec­
tion, wings, main rotor, etc.) should be 
used (sacrificed) as an energy-absorbing 
buffer between the point of impact and 
the cockpitl cabin structure. 

Pilots should look at the cockpit I cabin 
enclosure protective container and try to 
keep this container reasonably intact by 
instinctively avoiding direct impact 
against it. Accident experience and full -

" . 

scale experimentation show that a reasonably intac t 
cockpitl cabin structure generally means that the impact 
conditions were survivable, as far as deceleration is con­
cerned. As long as a pilot can avoid collapse or excessive 
deformation of the protective container, he meets the 
first requirement for impact survival. 

Disregard for this basic law of physics kills thousands 
of car drivers every year in front-end collisions. Even 
when using a seat belt, the driver 's upper torso and head 
maintain momentum with respect to his rapidly slowing 
down car interior, resulting in a sledge hammer-like im­
pact against the steering wheel, instrument panel, or 
windshield. The obvious conclusion is that the car or air­
craft occupant needs adequate restraint-which always 
includes a shoulder harness-since he has to slow down 
at the same rate as his environment. This basic require­
ment for impact survival in any type of vehicular crash 
is illustrated by the following example. 

During the rollout after an emergency landing,. an air­
craft runs nose-first into a solid obstacle at 20 mph, 
crushing the nose section and shortening it by 25 cen-

20 FLYING SAFElY . FEBRUARY 1998 

timeters. Assuming the deceleration is uniform, a 25-
centimeter stopping distance for the cockpit behind the 
nose results in a mean deceleration of 13.6 Gs. The pilot 
who is not using his shoulder harness jackknifes over his 
seat belt, striking his head on the instrument panel. As­
suming tha t the panel stopped by the time he reaches it, 
the impact velocity of his head will be 20 mph. Assum­
ing that the panel crushes to a depth of 2.5 centimeters, 
the effective stopping distance of the pilot's head will re­
sul t in a head impact of approximately 146 Gs, or 12 
times that of the overall cockpit deceleration. This could 
easily be a fatal blow, depending on the shape and hard­
ness of the head impact area, and whether or not a crash 
helmet is worn. In addition to understanding the reac­
tion of aircraft structures to crash loads, pilots must have 
general knowledge of the reaction and tolerance of the 
human body under these conditions. G-Ioads imposed 
by crash-type decelerations and those imposed by flight 
maneuvers differ in their effects on the body. Flight loads 
are of long enough duration to affect the blood circula­
tion, for which the body has very limited tolerance. Un-



governed by the vertica l velocity (rate of 
sink), the crushability of the structure 
under the cockpit/cabin area, and the 
nature of the terrain. If the structure is 
rigid-as is the case in most low-wing 
aircraft-and the terrain hard, very high 
vertical forces may be transmitted to the 
occupants, even at moderate sink ra tes. 
Under these conditions, an extended­
and collapsing-landing gear would 
defini tely assist in reducing the peak 
vertical deceleration. However, this ad­
vantage should be weighed against pos­
sible hazards introduced by landing 
gear failure such as fuel spillage and fire . 
For single-engine aircraft with fixed, 
fuselage-mounted landing gear or with 
radial engines, a hard fla t touchdown on 
soft terrain may cause the d igging in of 
the landing gear bulkhead or the lower 
half of the engine. This abrupt plowing 
effec t at first ground contact may result 
in extremely high horizontal decelera­
tions on otherwise lmobstructed level 
terrain. 
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The horizontal deceleration of freely 
sliding wreckage is very low. On a 
smooth hard surface, such as a runway, 
the stopping force is proportional to the 
coefficient of friction and, therefore, al­
ways less than 1 G. However, at initial 
impact, this horizontal stopping force 
has to be m ultiplied by the vertical G 
load resulting from the same reduction 
of the sink rate to zero. This is the same 
force mechanism that tears off landing 
gears in hard touchdowns wi th the 
brakes locked . 

consciousness may occur at about 4-6 Gs. Impact loads 
are measured in fractions of a second and impose a me­
chanical shock for which the body has a rather high tol­
erance-about 20-25 Gs during decelerations perpendic­
ular to the spine when restrained by a seat belt and a 
shoulder harness. With a sea t belt only, this tolerance to 
forward deceleration drops below 25 Gs. Actuall y, the 
human body can take more punishment than the aircraft 
structures, as long as pilots manage to maintain a sem­
blance of integrity in the occupiable area and avoid 
forceful contact with their environment. 

Fixed Wing Crash Dynamics 
There is no need to explain that an emergency landing 

in an aircraft always involves forward velocity (ground 
speed). Naturally, the pilot should aim at the lowest 
practicable ground speed, but never in exchange for an 
abnormal rate of sink. One of the least understood fac­
tors in crash landings is the abrupt dissipation of the air­
craft's vertical component of velocity on first ground 
contact. The severity of this peak vertical deceleration is 

Wings and landing gear are the primary "drag de­
vices" to stop forward motion. Long nose sections with 
collapsible structure can also be used for this purpose, if 
aft displacement of the nose structure does not immedi­
ately affect the cockpit's integrity. Some of the modern, 
short-nosed, single-engined aircraft are poor examples 
in this respect. A severe nose-first impact in this aircraft 
will drive the engine into the instrument panel or the 
rudder pedal area. This reduction in occupiable area, in 
combination with the stretch in the restraint system or a 
failing seat, can easily make this type of accident non­
survivable for the front seat occupants. 

One of the most important axioms for fixed wing pi­
lots is it is less hazardous to run into an obstacle after land­
ing than to hit an obstacle during the approach. 

Rotary Wing Crash Dynamics 
Where the fixed wing aircraft's dispensable structure 

is especially suited to arrest forward motion, the heli­
copter's dispensable structure (landing gear, lower fuse­
lage, tail boom, and main rotor) can be used mainly to al-

conbnued on next page 
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leviate vertical impact. Conse­
quently, helicopter pilots have to 
be very cautious about forward 
velocity during excessively hard 
vertical impacts on soft terrain or 
during running landings be­
tween obstacles. The general rule 
for helicopters in this regard is 
the worse the terrain, the more im­
portant it is to reduce the forward 
velocity of touchdown. Since a zero 
ground sp eed touchdown re­
quires more finesse, it would be 

Actually, the human 
body can take more pun­
ishment than the aircraft 
structures, as long as pi­
lots manage to maintain 
a semblance of integrity 
in the occupiable area 

possible, but inadvisable under 
certain conditions, such as deteri­
orating weather, being lost, fuel 
shortage, or gradually develop­
ing engine trouble. 

A precautionary landing is nor­
mally less hazardous than a 
forced landing because the pilot 
has more time for terrain selec­
tion, is subject to less stress, and 
can use power to compensate for 
errors in judgment or technique. 

unwise to use this technique when terrain permits a run­
ning landing. 

What are the peak G levels in a typical accident situa­
tion? A zero ground speed autorotation in a low silhou­
ette helicopter, touching down on hard-packed terrain at 
a sink rate of 1,500 fpm would expose the occupants to a 
vertical load of about 30-60 Gs (based on an effective 
stopping distance of about 10 centimeters). Spinal in­
juries are likely to occur under these circumstances, but 
survival would not be at s take. The cockpit/cabin area 
would still be relatively intact, although distorted . The 
helicopter would probably not be economically re­
pairable. 

If the same landing was made on hard terrain with for­
ward ground speed, a peak horizontal deceleration in 
the order of 15-25 Gs would coincide with the peak ver­
tical deceleration due to the increased frictional force 
while the vertical speed is being dissipated. 

A similar touchdown with forward velocity on soft ter­
rain would probably be disastrous. The extremely high 
drag on the bottom structure, coupled with the forward 
inertia of the heavy components (transmission, engine, 
etc.) would tend to destroy the overall cockpit/ cabin in­
tegrity. 

Designers and procurement agencies are reminded 
that a seat which would provide an additional 15-30 cen­
timeters of stopping distance (energy absorbing dis­
tance) would make a 1,500-fpm vertical impact harm­
less. Such a provision is well within the state of the art 
and carries negligible weight and cost penalties. 

The most important vertical impact attenuator is the 
main rotor, especially in low-silhouette helicopters such 
as the UH-l, where there is not enough structure under 
the cockpit-cabin area to cushion an excessive rate of 
sink. The ideal way to use the main rotor for this pur­
pose is to make a zero ground speed tree landing. This 
causes the main rotor to act as a parachute, while the 
fuselage settles into the trees and loses its excess vertical 
velocity. 

Emergency Landings 
From the pilot's point of view, there are two types of 

emergency landing: 
1. A forced landing. When further flight is impossible, 

but not as a result of catastrophic aircraft control prob­
lems. 

2. A precautionary landing. When further flight is 
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Unfortunately, too many situa­
tions calling for precautionary landings are allowed to 
develop into immediate forced landings because pilots 
use wishful thinking instead of reason, especially when 
dealing with a self-inflicted predicament. On the other 
hand, experience proves that an emergency situation 
that demands a quick instinctive reaction, without time 
for rationalization, is often handled better than a situa­
tion that leaves time for meditation and self-pity. 

If serious injuries do occur in emergency landings, 
they generally result from a lack of understanding of the 
basic mechanics involved, compounded by one or more 
of the following factors: 

1. A reluctance to accept the emergency situation. The 
pilot who won't face the fact that his aircraft will be on 
the ground in a very short time regardless of what he 
thinks or hopes is already handicapping himself. In ef­
forts to delay the dreaded moment, he tends to maintain 
altitude at the expense of control (loss of speed and / or 
rotor rpm). 

2. A desire to save the aircraft, even when it implies a 
course of action that leaves no margin for error. If all 
goes well, the aircraft may sustain little or no damage. 

3. If the pilot loses his gamble, the aircraft and the oc­
cupants may be lost. Stretched glides and failure to allow 
for obstacles in the approach path are typical under 
these conditions. 

4. Undue concern about getting hurt in a landing on 
rough terrain and its adverse effect on the pilot's judg­
ment and technique. To supplant all unnecessary appre­
hension by a justified dose of self-confidence, it might be 
best to introduce landing techniques with the following 
statement: 

A helicopter pilot who understands and uses the guidelines 
presented is not going to expose himself or his passengers to fa­
tal injury during emergency landings under the most adverse 
conditions. 

In Summary 
1. Know your aircraft and its structural characteristics. 
2. Wear your restraint system and helmet firmly se­

cured at all times. 
3. Accept the emergency, and maintain your initiative 

in the form of positive aircraft control. 
4. Your worst enem y is PANIC. This is best overcome 

by planning and action, not by prayer and wishful think­
ing. +-



FY91 Engine-Related Mishap Summaries 
BILL BRADFORD 
RICH GREENWOOD 
BOB BLOOMFIELD 

Introduction 
For those of you who remember our engine mishap 

summary article from a year ago, you will recall that en­
gine failures were involved in 44 percent of our Class A 
mishaps and 36 percent of our Class B mishaps in FY96. 
While this fiscal year the percentages for both categories 
have decreased, 28 percent for engine-related Class A 
mishaps and 35 percent for engine-related Class B 
mishaps, engines still remain a major contributor to our 
mishap rates. (See figures 1 and 2.) 

If we scrutinize the data a little more (see figure 3), we 
see that 42 percent of our fighter / attack Class A mishaps 
were from engine failures. As one might expect, the F-16 
was the leader of the pack in this category with six Class 
A's and one Class B. All six F-16 Class A's resulted in de­

inadequate publications were written. 
Looking at the contributing factors for Class A's and 

Class B's, we see some definite "repeaters." As has been 
the case in previous years, design problems continue to 
be a major contributing factor to our engine-related 
mishap rate. And, as in past years, the vast majority of 
these design problems were previously recognized defi­
ciencies for which solutions already existed but were not 
yet introduced to the field. Regrettably, budgetary con­
straints have prevented or delayed incorporation of 
many design fixes. Therefore, we end up relying on pe­
riodic inspections to keep the fleet safe instead of incor­
porating the new hardware. 

A second major contributory factor in FY97, as it was 
in FY96, was maintenance error-especially in our Class 
B engine-related mishaps. These run the gamut from de­
pot level inspections and assembly to field-level compla­
cency and discipline. The field has saved many aircraft 
by their diligent inspections of many engine compo­

stroyed aircraft. The 
F-15 placed a distant 
second with two 

FY97 CLASS A MISHAPS . ENGINE 

nents. However, as 
you will see in the 
following sum­
maries, the vast ma­
jority of these main­
tenance-related 
mishaps were easily 
preventable if the 
individual involved 
would only have 
been alert and vigi­
lant. 

Class A's and four 
Class B's. On our 
nonfigh ter / attack 
aircraft, there are no 
standout systems in 
that they had no en­
gine-related Class 
A's and three Class 
B's all on cargo type 
aircraft: a C-130H, 
an EC-135C, and a 
C-14IB. 

Looking a little 
deeper into our 
Class A and B 
mishaps, we were 
able to discover ex­
actly what the root 
causes of most of 
the mishaps were. 
In figure 4, the root 
causes of each of 
our engine-related 
Class A and B 
mishaps are depict­
ed. Please note that 
each mishap may 
involve more than 
one causal factor. 
For example, a de­
sign deficiency may 
have existed that re­
quired a periodic in­
spection for which 
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The following sec­
tions provide a 
summary of all the 
engine-rela ted 
Class A and Class B 
mishaps this past 
fiscal year. The in­
formation provided 
here was extracted 
from Part I of the 
Safety Investigation 
Report or from the 
AFI 51-503 Accident 
Investigation 
port. 

F-16 Summary 

Re-

Table 1 is a com­
parison of how we 
did this year as op­
posed to FY96. As 
can be seen from the 
six-quarter rolling 
average, our engine­
related mishap rates 
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FEBRUARY 1998 • FLYING SAFETY 23 



have had a slight in­
crease this past year. 
That is a trend we 
should attempt to 
reverse in FY98! 

FYl7 CLABII A • II MISHAP' redesigned hard­
ware is installed 
(available in Sep­
tember 1997 for de­
pot installation), 
risk will be con­
trolled by installa­
tion of new (zero 
time) bill-of-materi­
al blades and dedi­
cated Contractor 
Field Teams per­
forming ultrasonic 
inspections. 

F100-PW-200 En­
gine 

There has been 
one engine-related 
Class A mishap 
in FY97 on the 
F-16 / FI00-PW-200 
powered fleet. The 
aircrew was low lev­
el over the water at 
500 feet and 500 
knots when the en­
gine quit and restart 
attempts were un­
successful. The crew 
ejected and was 
safely recovered 
while the aircraft 
crashed in 70 feet of 
water. The cause of 
this mishap is still 
under investigation. 
It should be noted, 
however, tha t the 
low number of fly­
ing hours in this 
fleet (approximately 
18,000 hours in 
FY97) is what drove 
the mishap rate in 
Table 1 up for this 
fiscal year. 

CWSA CLAas8 
F100-PW-229 En­
gine 

Figure 3 Thanks to aggres­
sive action by the 
SPO, Pratt & Whit­
ney, and the main­
tainers, the -229 en­
gine in the F-16 
remains Class A 
free in the U.S. Air 
Force. 
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F110-GE-100 En­
gine 

Figure 4 

There were three 
Class A engine-re­
lated mishaps and 
one Class B engine 
FOD incident in 
FY97 for this en­
gine. The first Class 
A mishap occurred 
when the aircrew 
heard and felt a se­There were no en­

gine-related Class B mishaps in FY97 for the FI00-PW-200 
powered F-16 aircraft. 

F100-PW-220/220E Engine 
There were two Class A mishaps in the F-16 / FI00-PW-

220/220E powered fleet for FY97 and no Class B 
mishaps. The first Class A was caused by a liberated 
third-stage turbine blade tip shroud (a known problem) 
during a night training mission. The liberated shroud 
caused a failure of the low turbine assembly and subse­
quent engine power loss. The pilot ejected successfully. 
Inspections will continue to be used to mitigate the risk 
until the new hardware is installed at the next depot 
visit. 

The second Class A mishap for FY97 involved an 
F-16C. The pilot experienced a bang, vibrations, and de­
creasing engine rpm. Unsuccessful air start attempts 
were followed by a successful ejection. Investigation re­
vealed a fatigue fracture in the attachment area of a 
fourth-stage turbine blade, also a known problem. Until 
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ries of loud bangs. The crew was unsuccessful in its at­
tempts to restart the engine and was forced to eject. The 
mishap was caused by one of the following: a material 
defect, FOD incurred during the mishap flight, FOD 
which occurred earlier and went undetected, or an im­
proper repair of FOD. Although the exact cause of this 
mishap is not determinable at present, this is a good time 
to reiterate the need for a thorough engine inlet inspec­
tion, especially of the first stage fan blades, and a review 
of blade repair procedures. 

The second Class A mishap occurred when the aircraft 
experienced a loss of thrust followed by a flameout. The 
pilot was forced to abandon his aircraft. Examination of 
the basic engine revealed no major discrepancies. Exam­
ination of the engine accessories revealed no significant 
findings except for a liberated hydro clone filter extractor 
tube in the main engine control (MEC), which had bored 
through the filter screen but had not yet disintegrated, 
and a small piece of stainless steel debris found at the 
bottom of the Pc regulator. Both items are capable of ob-



structing operation of the Pc regulator and causing an 
engine flameout. The unseated hydroclone fil ter extrac­
tor tube emphasized the need for the ongoing MEC 
x-ray inspection. 

The third Class A was another engine failure, caused 
when our old nemesis, variable sta tor vane (VSV) mis­
alignment, reared its ugly head. A first stage VSV arm 
was found disengaged in the lower connecting ring half. 
Misassembly was a result of blind maintenance which 
caused a high cycle fatigue failure of several second 
stage compressor blades. Establishment of a continuing 
formal VSV maintenance training program has been ini­
tiated, and a review of the maintenance procedures in 
the technical manuals is under way. 

The Class B FOD incident was caused by ingestion of 
a winter flier 's helmet. A crew chief had stowed this 
piece of cold weather gear in the pocket of his parka. 
When he removed the EPU pin prior to taxi, the cap 
carne out of his pocket and was blown into the area in 
front of the inlet. The crew chief saw the cap enter the en­
gine inlet and notified the pilot to shut down. The metal 
fas teners on the cap caused extensive damage to the en­
gine which necessita ted the replacement of all rotating 
parts. A few extra seconds of attention to detail could 
have saved this unit over $400,000 in repair costs. 

Another FOD incident involving an inspection mirror 
left in the engine inlet is currently under investigation. 
This could turn into an additional Class B mishap if it ex­
ceeds the threshold amount. 

We mention these FOD incidents, not because they are 
engine-caused, bu t to drive horne the need to remember 
the basics when working around operational aircraft. To­
day's engines are made from high value, exotic m aterials 
that are designed to deliver peak performance while re­
ducing weight. They turn at almost twice the speed of 
older engines and opera te at significantly higher tem­
peratures than their predecessors. These reduced 
weight, high-speed blades cannot sustain the same level 

of damage as their older, slower turning, stainless steel 
counterparts. So let's be vigilant out there-courlt your 
tools, be aware of your surroundings, and watch out for 
the other guy. 

F110-GE-129 Engine 
There were no Class A or B engine-related mishaps 

this year for the -129 engine. The retrofit of the first-stage 
fan blades with a dampened, improved durability blade 
was completed in half the scheduled time, thereby elim­
inating the sole Class A mishap-causing mode for this 
engine to date. 

F-15 Summary 
F1 00-PW-1 00 Engine 

There was one engine-related Class A mishap in the 
F100-PW-100 fleet this fiscal year. During takeoff roll, 
immediately after brake release, and with the throttles 
advanced to MIL, the pilot reported an explosion fol­
lowed by a fire. The takeoff was aborted, and the pilot 
safely ground egressed. The large fire caused extensive 
aircraft damage. The explosion was traced to a first-stage 
fan disk which fractured due to fatigue in a tie bolt hole. 
The liberated disk fragments cut both the engine fuel 
feed manifolds. Sparks ignited the fuel which led to the 
ensuing fire. The most probable driver for the disk frac­
ture is low cycle fatigue. Corrective actions include en­
hanced visual, eddy current (ECI), and fluorescent pene­
trate inspections (FPI), as well as 100 percent 
replacement of the disk clinch nuts at depot overhaul. 

There were four engine-rela ted Class B mishaps for the 
reporting period. One was related to an in-flight engine 
fire indication followed by a successful single-engine 
landing. The specific cause of the fire is still under in­
vestigation. 

The other three were all FOD incidents-one occur­
ring w hile the aircraft was being inducted into the depot 
for PDM and another during a hush house run to trou-

continued on next page 

Table 1 

F-16 Engine-Related Class A Mishap Statist ics 

FY96 FY97** 

Engine Class A FY96 6 Qtr Rate Class A FY97 6 Qtr Rate 
Mishaps Rate End of FY96 Mishaps Rate End of FY97 

F100-200 0 0.00 1.68 1 5.49 2.99 
F100-220 1 0.87 1.72 2 1.66 1.12 
F100-229 0 * * 0 * * 
F11 0-1 00 3 1.98 1.66 3 2.1 6 2.29 
F110-129 1 * * 0 * * 
All engines 5 1.36 0.88 6 1.76 1.12 

*Insufficient flight hours on these engine models to compute a 
meaningful mishap rate. 

**Fourth quarter FY97 hours estimated 
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Looking back on the 
year in reflection is 
sort of like rehashing 
the Monday night 
football game on 
Tuesday morning. 
Hindsight is always at 
the very least 20-20. 

bleshoot an A/B 
anomaly. In nei­
ther case was 
the identity of 
the foreign ob­
ject determined. 
The third FOD 
incident oc­
curred during a 
performance 
check run on the 
ground. An in­
tercom headset 
cable used by 
the ground crew 

had a slip-fit connector installed instead of a screw-type 
connector. During a high power run, the inlet vortex 
caused the cable to whip around under the aircraft and 
pull out the connector. The cable was then sucked into 
the inlet, and the subsequent flailing of the cable caused 
the connector end to come off and be ingested into the 
engine. 

F100-PW-220/220E Engine 
There were no engine-related Class A or B mishaps in 

FY97 for th.e F-15 -220/-220E powered fleet. 

F100-PW-229 Engine 
There was one engine-related Class A mishap in the 

F-15 -229 fleet. The mishap crew heard a pop and a bang 
on the No.2 engine shortly after takeoff. They then com­
pleted a successful return to base and single-engine 
landing. Upon initial examination, aircraft fire damage 
and an uncontained compressor failure was noted. The 
exact cause of the mishap is still under investigation. 

F110-GE-129 Engine 
There were no engine-related mishaps for this fiscal 

year. Although in its infancy, this Field Service Evalua­
tion for the Fll 0-GE-129 powered F-15 is off to a good, 
safe start. 

C-130 Summary 
A T56-A-15 powered C-130H suffered a low-oil-pres­

sure problem on the o. 1 engine during a routine mis­
sion resulting in a Class B incident. The crew shut down 
the engine, pulled the fire handle, and returned to base 
as oil continued to leak out of the back of the engine. Se­
vere contamination of the entire engine oil system was 
discovered by base engine maintenance personnel. Paint 
stripping operations at the depot were found to be the 
culprit. Depot-level procedures are being scrutinized to 
prevent the introduction of foreign materials into engine 
oil systems. 

C-135 Summary 
An EC-135C had a catastrophic failure of the No.4 en­

gine when the engine was placed in reverse thrust dur-
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ing landing. This incident is currently classified as a 
Class B and is still under investigation. 

C-141 Summary 
There were no engine-related Class A mishaps in the 

C-141 fleet for FY97. However, a TF33-P-7 powered 
C-141B suffered an uncontained compressor disk failure 
while on takeoff resulting in a Class B mishap. An 8-inch 
section of the fifteenth stage compressor disk rim was 
liberated. The fracture was traced to an HCF crack in the 
disk which had been initiated by aerodynamic distur­
bances during a previous FOD event when the disk was 
in another engine. The cracks were not detected during 
depot overhaul, and the disk failed 110 hours after in­
stallation in the incident engine. A new material disk 
which is more tolerant to this type of damage is being in­
stalled at first depot opportunity, and all old material 
disks have been purged from the inventory. The depot 
has also gone to a higher sensitivity nondestructive in­
spection technique to be used when the disks are over­
hauled. 

Final Thoughts 
Looking back on the year in reflection is sort of like re­

hashing the Monday night foo tball game on Tuesday 
morning. Hindsight is always at the very least 20-20. 
Here are a few thoughts to ponder while reflecting on 
last year's events: 

• Every decision involving operations and mainte­
nance has the potential to cause a disastrous event, pos­
sibly damaging or destroying a scarce asset, or even 
worse, injuring flight or ground personnel. 

• Your technical manuals must be used. Whether you 
are a pilot with a Dash One, a flightline mechanic with a 
fault isolation manual, or a back shop technician with an 
intermediate maintenance manual, your manuals must 
be used. However, as we all know, the manuals are not 
infallible. If you see the need for a correction or im­
provement, submit an AF Form 847 or an AFTO Form 
22. Your suggestion might just save the life of a friend . 

• Tool inventory, shop cleanup, and FOD walks are 
not distasteful chores to be avoided whenever possible. 
These important tasks are part of every quality organi­
zation. Participation is not restricted to the two-striper. 
When was the last time you joined in? 

• Continuous training is a must. Does your unit con­
duct organized, meaningful training? Has that newly as­
signed member of your team received all of the needed 
technical training? 

• The budget crunch is here to stay for the foreseeable 
future. Parts shortages are being addressed and worked 
but are not going to disappear overnight. The need to 
"Inspect-in-Safety" as a risk management tool is a fact of 
the engine maintainer's life. 

• By and large, we have done a lot of things right, but 
as the statistics on the preceding pages show, there is al­
ways room for improvement. Let's strive to make FY98 
our safest year ever! .... 



Familiarity Can Breed 

Courtesy Spotlight Special 
Operations in Tropical Mountainous Areas 
Third Edition, Feb 97 
Directorate of Flying Safety, RAAF 

right side of a steep valley, the low rpm audio sounded 
and the light came on. Sensing he was not going to make 
the selected landing area, the pilot, at an altitude of 
about 100 feet, began a left 1800 turn with the airspeed 
below effective translational lift. The helicopter crashed 
and came to rest at the bottom of the ravine. 

The pilot, during his pre-mission planning, incorrectly 
computed maximum torque available, M

oments before a UH-1 crashed in mountainous 
terrain, it was being flown about 50 feet above 
the ground at an indicated airspeed of 60 knots. 
After flying over basically flat terrain, the pilot of 

the Huey hadwiru::' t~ia~t~e:d~a~r~ig~h~t~d~e:s:c:en:d~lll:.~g~tu~r:n~ __ ----------------------------~::::::::-, into a valley. Surface winds, as reported by 
the tower, were 
1500 at 30 knots, 
which created a 
right quartering 
tailwind condition 
for the aircraft just 
before the descent 
into the valley. 

When the pilot 
cleared the leeward 
side of the valley, he 
encountered a 
downdraft condi­
tion. He had noticed 
just before he crested 
the valley wall that 
the air was becoming 
a little bit bumpy and 
the winds were begin­
ning to pick up, indi­
cators that excessive 
turbulence and down­
draft conditions exist­
ed in the vicinity of the 
southwesterly wall of the valley. With the combination 
of at least a 30-knot quartering tailwind, a planned 
descent, entering a downdraft condition, and an initiat­
ed right turn, the rate of descent increased so rapidly the 
pilot was unable to keep the aircraft from crashing. 

Having flown in the mountain environment for 2 years 
without difficulty, the pilot believed he was fully capable 
of coping with the environment. But he was unprepared 
for the effect of turbulent wind conditions when he 
began his descent into the valley. 

Another pilot experienced in mountain flying placed 
his UH-1 in a position where power required exceeded 
power available because he incorrectly computed his 
performance planning card data, computing a higher 
available torque for out-of-ground-effect (OGE) hover 
than the engine was capable of producing. As this pilot 
was making an approach to land downwind along the 

torq ue 
required to hover in-ground-effect 

(IGE) and OGE, and maximum allowable ICE and OGE 
gross weight. Also, before taking off from his field site, 
the pilot performed an OGE hover check which indicated 
more torque available than he had predicted, thus rein­
forcing a feeling of overconfidence by seeming to verify 
the erroneous performance data he had computed. 

Take Nothing for Granted 
Aviators cannot take for granted the capability of their 

aircraft to perform, even when flying missions that have 
been routinely accomplished in the past. 

If pilots who are trained and experienced in mountain 
flying can have accidents like these, anyone can. 

Where performance planning is concerned, "close" 
isn't good enough. It must be done carefully and accu­
rately, and it must take into consideration any changes 
that might be encountered from initial takeoff to final 
landing. + 
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LT G. S. WHITEHEAD 
Courtesy Approach, May-Jun 97 

This story first ran in the March 1988 issue of Approach. Re­
cent helicopter mishaps show that we need to revisit some of 
the lessons these H-3 pilots learned. 

ight carrier ops-no moonlight, a glassy 
sea, intermittent doppler, and the plane­
guard pattern. The stage was set. These are 
not an SH-3H pilot's favorite conditions to 
dip. You would think a pilot would give 
these conditions their proper respect, but 
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not these two helo pilots on this night. They gave into 
perceived pressure to maintain their currency of six 
night doppler approaches-to-a-hover per month. 

They waved off their first two approaches because the 
doppler was not acquiring, but that didn't stop the 
young warriors from completing their mission. 

"Standby alternate," the Helo Aircraft Commander 
(HAC) announced. 

These two pilots were going to beat the odds. After all, 
third time's the charm, right? 

"Coupler," the HAC called as he removed his feet 
from the pedals. 

"Coupler engaged, three lights, alternate," the copilot 

• 



Photo Courtesy Approach 

replied as he began his instrument scan. The coupler sys­
tem lowered the collective, and the descent from 150 feet 
began for the start of what would be the longest 3 min­
utes of these young aviators' careers. 

The helo followed what seemed to be the normal ap­
proach parameters, hitting gates at 80 fee t and 30 knots. 
The cockpit lit up. The doppler had gone into memory 
because of the glassy sea state. 

"You have a memory light, probably from the low sea 
state," the copilot said. 

"Roger, we'll just go ahead and continue down until 
the doppler acquires in the rotor wash. Just back me up." 

They reached 40 feet with no problems, and all the pi-

lot had to do was "beep" the nose up to slow the aircraft 
down so the rotor wash could ca tch up with the helo. 
The HAC beeped the nose up until it was uncomfortable 
for both pilots, but still no acquisition of the doppler. 
There were no cockpit indications of groundspeed or 
drift (because of the lack of doppler) and no visual refer­
ence (no horizon). But did the pilots wave off and call it 
a night? Not these two; they were determined. 

'Tm going to turn on the spotlight to see if the rotor 
wash is coming in," the HAC said. 

Now, let's stop and examine the situation. We have 
two pilots in a helicopter at 40 feet. They have no indi­
cation of aircraft groundspeed, and they don't know if 
the aircraft has any drift. They are beeping the nose up, 
and now they are going to turn on the aircraft's spot­
light, which will probably induce vertigo. 

The spotlight came on, and the HAC looked out his 
window. "I can't see the water," he exclaimed, "let alone 
the rotor wash." 

He turned the light off and returned to his scan inside 
the cockpit when the nose began pitching up and down. 
The helo yawed to the right. The copilot saw the torque 
go to max. 

"I got it," he said. His scan went immediately to the at­
titude gyro, and he thought, I've got to keep the wings 
level." 

Something made him look at the rest of his attitude in­
struments. Instinct, intuition, maybe just training-who 
knows-but once this happened, he regained control of 
the aircraft. What had started at 150 feet, 3 miles and 
abeam the carrier, was now climbing through 500 feet, 6 
miles and approximately 45 degrees from the ship. 

"Is the ASE (automatic stabilization equipment) on?" 
the copilot asked. 

"Negative," the HAC replied. "It's coming on now! 
What happened? Where's the carrier? We're at 045 at six. 
How did we get here?" 

"I don' t know. Are you okay?" 
''I'm okay," the HAC said. H e called to the three air­

crewmen behind in the cabin, "Crew, are you okay?" 
This helicopter with a crew of five was flying plane 

guard duties for a night recovery. It was doing dips 3 
miles from the carrier on what most helo pilots would 
consider the worst conditions. Nothing new. It happens 
all the time. But what did happen was different. The two 
pilots didn't consider the environmental warnings and 
instead kept trying to get a qual that could have waited 
for another night. 

Maybe you can call it aggressiveness, maybe on the 
first or second dip. But as these two found out, the third 
time was not the charm. They got so wrapped up in get­
ting that check that they completely forgot they were 
mortal. The H-3 spiraled straight up to 600 feet, went 
through at least 540 degrees of turn, and traveled from 3 
to 6 miles from the ship. 

What would have happened if the aircraft had gone 3 
miles in the opposite direction? 
Editor's Note: How could risk management have 
helped these two pilots? +-
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MAJ SHARI l. MASSENGALE 
HQ AFSC/SESO 

T
he infamous maintenance gremlins are 
usually associated with aircraft system 
problems, but sometimes they get the 
upper hand outside the aircraft as well. 
Consider the following scenarios involv­

ing benign actions such as failure to install 
pitot boom covers, remove stands, conduct a 
complete FOD sweep / assessment prior to en­
gine run, or remove fire bottles prior to taxi­
ing an aircraft. 

A t approximately 1,500 feet into the takeoff 
roll, the pilot of an F-16C on an Operational 
Check Flight noticed zero airspeed indicated 
on the heads-up display and executed a high 
speed abort. The aircraft experienced hot 
brakes with both wheel tire plugs blown. The 
right wheel experienced a small fire which 
was extinguished by the fire department. 

Subsequent investigation revealed the air­
craft had not flown for over a month due to 
extended maintenance. While in the mainte­
nance hangar, the pitot boom cover was in­
stalled approximately 90 percent of the time. 
The relatively short period of time it was un­
covered was sufficient to allow several insects 
to build a nest in the pitot boom. A nest of 
bugs deep inside the pitot boom is not nor­
mally detectable and, in fact, was not identi­
fied during any of the preflight inspections. 

How important is installing pitot covers, 
even while doing maintenance in a hangar 
environment? In this case the estimated cost 
to repair the aircraft was over $37,500. 

An F-15E tow team was tasked to position 
an aircraft in a hush house. The tow team su­
pervisor did a check of the hush house for ob-
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stacles as required by technical data. The su­
pervisor was aware of a B-2 stand centered in 
the rear of the hush house. The stand was 
used in several maintenance actions in the 
hush house but was not required for the 
maintenance scheduled for this aircraft. The 
accep ted p ractice was to leave the stand in the 
hangar while positioning the aircraft. 

While backing the aircraft into the hangar, 
the aircraft was approximately 1 foot off cen­
terline. The tail walker noticed that the right 
horizontal stabilizer was low and could strike 
the stand BUT failed to stop the tow and 
move the stand . Instead, he pushed up on the 
right horizon tal stabilizer so it would clear 
the stand. While pushing up, he lost visual 
contact with the aircraft tail section. The right 
vertical stabilizer struck the top com er of the 
B-2 stand, causing almost $22,000 in damage. 

A C-130 engine was on the test stand for a 
series of test runs over several days. The firs t 
three runs were normal, with the test pad 
swept prior to each run, intake inspections 
completed , and the inlet covers installed after 
each run. Prior to the fourth run, an intake in­
spection revealed FOD to the firs t stage stator 
and rotor. Teardown found the cold section 
case split and out-of-limit damage through­
out the turbine section. A small rock was 
found in the turbine. The incident investiga­
tion found the concrete on the test pad was 
cracked. The corrective action was to replace 
the engine test stand pad with new concrete. 
I wonder if the new concrete cost more or less 
than the $170,000+ it cost to repair the FO 
damaged engine? 

A KC-135 was returning from a 2112-week 
deploymen t. The aircraft was parked in a 
satellite parking area with no obstructions or 
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other aircraft within 300 fee t. The crew did 
not request transient alert support. The pre­
flight and engine start were uneventful. After 
the engine failure assist system check, the air­
crew cleared the two crew chiefs to board the 
aircraft. Prior to boarding, the crew chiefs 
told the pilot the aircraft was in taxi configu­
ration. Shortly after beginning their taxi out, 
the crew heard a scraping noise and stopped. 
Their wingman told them they had run over 
a Halon fire bottle and it was leaking. The 
crew shut down the engines and ground 
egressed the aircraft. The $2,700 in damage 
was limited to the nose tires and fire bottle. 

These four incidents totaled over $230,000 
and are the type of events that keep mainte­
nance managers awake at night. They all 
have a common thread- a breakdown in ad­
herence to basic maintenance practices. These 
maintenance practices were already learned 
the "hard" way, but for some reason we seem 
bound and determined to continue to rein­
force the lesson. 

Tow teams are taught to stop a tow when 
clearance is in doubt, not because we want 
the job to take longer but because we want to 
avoid damaging the aircraft or injuring one of 
the tow team members. FOD checks of in­
takes and ramp areas prior to engine start are 
designed to prevent damage to the engine, 
not to add one more meaningless task to the 
mechanic's day. Ensuring that there are no 
obstacles prior to taxi is for the safety of the 
crew, aircraft, and passengers. Installing pitot 
covers, rather than adding extra work, pre­
vents significant maintenance problems. 

In each of the four cases outlined above you 
can find "wiggle room" that provides a rea­
son for the mistakes made. The crew chiefs 

were tired, they swept the pad-how could 
they know the act of running the engine 
would cause more cracking? The list goes on, 
but those of us with many years in aircraft 
maintenance find some of the rationale pretty 
thin. 

Senior maintenance managers (and today 
that includes just about anybody from a TSgt 
on up), when was the last time you walked 
through your maintenance outfit and looked 
for the "little things"? Power cords not rolled 
up, trash in the hangar, tool boxes not se­
cured? At my last base, my folks could bet 
that at least twice a week I'd walk into one of 
the production supervisors' meetings with a 
laundry list of things they needed to fix. If 
you, as the senior maintenance officer or 
maintenance supervisor, don't think FOD 
walks and housekeeping are important, why 
should those who work for you? Once you let 
the "little" things go, the "big" things are next 
in line. 

The downsizing and reorganization aircraft 
maintainers have undergone over the last 
several years have had the net effect of push­
ing more and more responsibility down to 
lower and lower levels. We continually ask 
more and more of our younger troops . 
They're bright and willing to take on tasks 
that were unheard of only a few years ago. 
It's up to us as supervisors to make sure they 
understand tha t empowerment does not 
equate to a disregard of all those lessons we 
learned the hard way back a t the start of our 
careers. Be involved, pass on your knowl­
edge, and most important, pass on your 
time. It takes constant senior level emphasis 
to set and enforce basic maintenance stan­
dards. +-
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Do you get FLYING SAFETY from your PDO??? 

If you do, there will be changes 
(PDOs) will be closed by 30 Sep 99. 

nd FY99. Base Publication Distribution Offices 
you get your copy of Flying Safety? 

If your Air Force unit receives Flying Safety through the PDO via the Base Information 
Transfer Center (BITC), you may do the following: 

Send us your unit address to include ZIP + four, and the number of copies of Flying 
Safety required (one copy per three air crew assigned, one copy per six direct aircrew sup­
port and maintenance personnel). All customer service areas are encouraged to subscribe 
also. 

Send your request one of five ways: 

1. Military e-mail toschuld@smtps.saia.af.mil 

2. Fax: DSN 246-0931 Comm. (505) 846-0931, Attn: Dorothy SchUl 

3. Internet: www-afsc.saia.af.miVmagazine/htdocs/index.html 
(find the subscribe page that will be up by the time you see this) 

4. Send us a letter: 
Flying Safety Magazine 
Attn: Dorothy Schul 
HQ Air Force Safety Center 
9700 G Avenue, S.E. , Ste 283A 
Kirtland AFB NM 87117-5670 

5. Telephone: Dorothy Schul at DSN 246-1983, (omm. (505) 846-1983 


