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on us, p1ace their 

us, to maintain airaaft 
generate sorties in a safe, dis
ciplined manner. What we 
do is not routine- ~:.tn-vi-.. 

sory involvement at all 

• Lots of things have hap
pened in the last few years 
that have changed the way we 
do maintenance in the shops 
and on the flightline. Rivet 
Workforce grouped skills to
gether in single AFSCs. This 
recognized the talents and 
ability of our outstanding en
listed workforce but, at the 
same time, increased the chal
lenge of maintaining technical 

LT GEN GEORGE T. BABBITT 
Deputy Chief of Staff/Logistics 

HQUSAF 

is extremely important! 
Senior maintainers - both 

officer and noncommissioned 

proficiency. The Objective Wmg put on-aircraft mainte
nance in the flying squadrons. This increased opportu
nities for teamwork and mutual understanding with 
operations, but also eliminated layers of oversight in 
the Aircraft Generation Squadron maintenance supervi
sion and in the Deputy Commander for Maintenance 
staff. Quality Air Force emphasized process improve
ment and empowerment and deemphasized "compli
ance" type inspections. The end of the Cold War led to 
a downsizing of our Air Force, but it also led to signifi
cantly more operations-other-than war. OPTEMPO has 
been high. 

I hear these issues discussed wherever I go. That's 
good, they should be discussed. The Air Force will 
continue to grow and evolve and, in the process, orga
nizations and policies will change. What's not good is 
when I hear these issues connected to concerns about 
safety of airplanes and safety on the flightline - I 
don't accept these as the cause of any decline in safety 
or maintenance discipline. To do so would be backing 
away from our responsibilities as professional main
tainers. 

But what's really changed? In my mind - not 
much. Under any organizational structure, in any loca
tion, in any operation, we cannot forget the basic princi
ples and responsibilities of flightline or backshop main-

officer leadership - must 
ensure our people have the training, time, and disci
pline to do their jobs correctly and safely. We must 
avoid the mentality of ''been there, done that'' and keep 
in mind the hazards of the business of flying and fixing 
airplanes. Supervisors need to instill discipline and 
avoid complacency, especially for those rotating into 
contingency locations for the second or third time. Su
pervisors need to make the tough calls - extending 
downtime to ensure the proper fix, grounding a jet 
when things aren't right, decertifying a mechanic when 
quality and training are in question - in short, when
ever safety and discipline may be compromised. 

One of the toughest calls to make is to "knock it off" 
- but remember, the role of a leader is to make those 
tough calls - we have the professional responsibility to 
do so. Our young maintainers are very educated and 
motivated folks, and they want to do a good job. We 
need to make sure they have the "tools" to do their jobs 
"by the book" -instill in them we can't afford to cut 
corners or do things incorrectly. How do we do that? 
Now, as always, we get back to the maintenance princi- & 
pies that made us good in the past and will keep us . 
great in the future - back to basics: Training, Adher-
ence to Tech Data, Attention to Detail, Leadership, Re
sponsibility ... and Accountability. It is our professional 
responsibility. • 
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AND CONFRONTING THE COLD 

CW4 FRANKLIN C. HARRISON 
CW2 DANIEL R. SMEE 
Courtesy Flightfax, September 1994 

• It was a routine night recon into 
the mountains, and the mishap 
crew was Chalk 3 in a flight of four 
AH-64s flying in staggered-right 
formation. They had been airborne 
for 32 minutes when they encoun
tered unforecasted snowshowers. 
The air mission commander an
nounced he was starting a 180-de
gree left turn to return to station. As 
Chalk 3 turned left to exit the 
weather, it crashed at the top of a 
7,000-foot mountain. 
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The cold of winter can 
.. it difficult to perform 
10utine, limple tub even 
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uea't prepared, or if you 
to identify and control 

the.........., exposue to ex
ttellle cold for even a few 
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Their Story 
The following accounts by CW4 

Franklin C. Harrison and CW2 
Daniel R. Smee (Company A, 2d 
Battalion, 229th Aviation Regiment, 
Fort Rucker, Alabama) tell what 
happened after the crash and their 
actions until they were rescued 
more than 2 hours later. 

CW4 Harrison: 
''I'm alive," was my first thought 

when the aircraft s topped rocking 
from side to side. I tried to call Dan, 
my front-seat pilot. No answer. Dur
ing the crash sequence, his helmet 
mike cord had come unplugged. He 



was trying to call me, I was trying to 
A call him, and neither of us could 
W hea r the other. Obviously, some 

very unpleasant thoughts about 
each other's condition flashed 
through our minds in those first few 
seconds. 

I immediately shut down the en
gines. As I was exiting the aircraft, I 
saw Dan. When the aircraft started 
vibrating and rocking from side to 
side, Dan had ducked down as low 
as he could in the seat to avoid any 
rotor blades that might come 
through the cockpit. He could hear 
the fuel escaping from the ruptured 
auxiliary tank that had been mount
ed on the right wing, and he 
climbed out through the opening 
where his left canopy had been bro
ken away. 

Much relieved to see each other, 
we quickly moved about 25 feet 
away from the aircraft and did a 
quick appraisal of our physical con
dition. I thought I had broken my 
left arm on the armor seat during 
the impact. However, on examina
tion, we found that it wasn't broken e - just banged up pretty good. Dan 
had a small cut on his right cheek 
and scratches on his right arm. All 
in all, we were in great shape con
sidering what had just happened. 

Assessing the Situation 
I was told when I started flying 

helicopters in 1968, "If it's not on 
you at the time of a crash, chances 
are you won't get it out of the air
craft." We were lucky. There was no 
postcrash fire, and we were able to 
return to the aircraft and retrieve 
our Cortex parkas and sleeping 
bags from the wreckage. 

By then it was snowing very 
hard on the mountaintop, and the 
wind was blowing at 20 knots or 
more. We heard an aircraft circling 
to our south clear of the snow show
er. It was our lead aircraft - the 
company commander. I attempted 
to contact them on my PRC-90 sur
vival radio to let them know we 
were down safe, but our aircraft 
was destroyed. I got no reply, so I 
changed over to the beacon mode. 
Still no reply. 

We assessed our situation andre
alized that due to the weather con
ditions on the mountain, it was go-

ing to be difficult for a rescue air
craft to get to us. Knowing that we 
would not be rescued where we 
were until hours later when the 
weather cleared, we decided to 
climb down to the valley floor about 
700 feet below to better our chances 
of being picked up sooner. We did a 
quick inventory of what we had and 
decided to take our sleeping bags 
and wear our survival vests under 
our Cortex parkas. I had two flash-

COLD WEATHER 
TROUBLE! 

As "Surviving a Crash ... and 
Confronting the Cold" de
scribes, there are some cold 
weather conditions that are real 
threats and can kill you. The 
following is some information 
that might be helpful this win
ter. 

Hypothermia is a threat and 
can kill you real fast! It is the 
lowering of the body's inner 
core temperature. Any time a 
person is exposed to severe 
cold weather conditions for a 
long period, they are going to 
suffer some degree of hypo
thermia. Signs of hypothermia 
include muscular weaknesses, 
stiffness of limbs, fatigue and 
an overpowering drowsiness, 
sight growing dim, staggering, 
falling, and eventually uncon
sciousness. The respiration and 
pulse may become almost un
detectable. Obviously, you will 
want to prevent hypothermia 
in the early stages. 

Remember: Gortex is sup
posed to keep you dry ... but in 
this case it didn't. Thermal un
derwear (issue) is cotton and 
no good if wet. lighters are al
most mandatory in winter sur
vival plus available tinder to 
get a fire going. Crawling into 
a snow cave (if you don't get 
picked up) with wet clothes is 
asking for a long sleep. Radios 
and beacons have, and will, 
fail. Remember, weather 
changes fast in winter climates 
at 7,000 feet (and less). 

lights and Dan had one. I was wear
ing my Nomex gloves. Dan had a 
pair of inserts he could pull on over 
his Nom ex gloves. 

Descending the Mountain 
Prior to flight school, Dan had 

been an Army Ranger School in
structor with extensive mountain 
training. He led out. I felt that if 
anyone could get us down that 
mountain, he was the guy who 
could do it. 

As we started down, the going 
was very slow due to the steepness 
of the terrain. It was still snowing, 
and we were soon soaking wet. As 
we moved, Dan would throw his 
sleeping bag down the path about 
20 feet, and I would keep my flash
light on his path. He would stop, I 
would throw my sleeping bag 
down to him, and he would keep 
his light on me until I caught up 
with him. We knew that just one 
misstep could mean a broken ankle 
or worse, and it might be all over. 

The cold was really starting to 
take its toll on me by the time we 
got to the halfway point. I could no 
longer feel my fingertips or toes. I 
would take my wet gloves off, 
wring the water out of them, place 
my hands inside my parka until the 
feeling returned, and then I would 
put my gloves back on. 

No Turning Back 
At each stop, we would try both 

of our PRC-90s. We still got no re
ply. Then we came to a dropoff of 
about 25 feet. It was like a kick in 
the chest. I just didn't think we 
could make it back up the moun
tain, and it looked like we couldn't 
continue down. The terrain was too 
steep to even allow us to set up our 
sleeping bags. 

Things were looking pretty grim. 
Just as I was thinking that I was go
ing to die on that mountain after 
surviving the crash, Dan casually 
asked if I had ever seen the movie 
Alive in which the survivors of an 
airplane crash had been forced to re
sort to cannibalism to survive. That 
got me moving. 

Dan surveyed our location and 
found that if we moved laterally 
about 15 feet, we could hang from a 
ledge and drop only 7 feet and con-

continued next page 
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tinue down. Before we had a chance 
to talk ourselves out of it, Dan's 
sleeping bag was over the edge. We 
were committed. Dan reached his 
bag with no problems. Then it was 
my turn. I threw my bag to Dan and 
started. It took only a couple of min
utes, but it seemed more like an 
hour. I was physically drained. For
tunately, the terrain shallowed out, 
and we wandered into a small 
streambed and followed it to the 
valley floor. 

It had been 2 hours since we 
started down. It was still snowing, 
the wind was still blowing as hard 
as ever, and we were soaking wet 
and cold. This was it. We weren't 
going any farther. We would set up 
camp and wait for rescue. 

For Want of a Fire 
Our first priority was to get a fire 

going. As Dan surveyed the area for 
possible landing sites for rescue air
craft, I gathered sagebrush to build 
a fire. We knew we had matches in 
our vests because the vests had 
been inspected before our deploy-

ment. The problem was locating 
them and getting them out of the 
vests. My hands were so cold it took 
both of us to operate the zipper on 
my parka. Using paper I had torn 
from my kneeboard, we tried every 
match in both vests- none ignited. 
Next we tried the emergency fire
starter kit. It ignited, but the wood 
and paper were too wet to burn. 
Next Dan tried the magnesium fire 
starter, using his survival knife to 
shave it and to strike the sparker -
too windy. 

About that time, I would have 
given a hefty price for a cigarette 
lighter. Bad timing. I had stopped 
smoking just 3 months before. 

A Welcomed Flash of Light 
Lucky for us, an Air Force UH-60 

search-and-rescue bird had seen the 
flash from our attempt to start a fire 
and headed our way. When we 
heard the aircraft, we called them 
and asked them to flash their land
ing light twice if they could hear 
our emergency transmission. They 
responded with two flashes of light 



that were about the prettiest sight 
A we had ever seen. We used my two 
W flashlights to mark our position. By 

the time we were extracted, it had 
been more than 2~ hours since our 
aircraft went down - 2~ of the 
coldest and wettest hours we had 
ever known. 

Lessons Learned 
In retrospect, I know we made 

the right decision when we decided 
to move down the mountain. The 
crew of the rescue aircraft (and this 
crew was trained and prepared for 
mountain rescue operations) told us 
they had twice tried to make it to 
the top of the mountain to find us 
but were forced to tum back due to 
the low ceilings and snow. It was 
during their third attempt they had 
spotted the spark as we were trying 
to light a fire. 

In addition to learning the benefit 
of doing every-

hap, we checked 10 of our unit's 
survival radios, and all 10 were 
good for only a 1-mile range. 

• Having good batteries and car
rying spares for your flashlight and 
liplight. During those first few min
utes following the crash, the liplight 
on our helmets was the only source 
of light we had to help us find our 
flashlights, parkas, and sleeping 
bags stored in the cargo bay. 

• Testing the matches in your 
survival kit. 

• Making sure your copilot is a 
mountain ranger instructor - you 
might need those skills before you 
get back to station. 

CW2Smee: 
When I realized we were going to 

crash, my immediate thought was 
very simple: The ORT (optical relay 
tube) is going to cause pain. I was 
right. During the crash sequence, my 

head was 
thrown forthing possible 

to enhance 
your chances of 
being rescued, 
we also learned 
the importance 
of: 

• Having a 
thorough un
derstanding of 
the weather. 
What you get 
in the weather 
briefing may 
not be what 
you encounter. 

Things were looking 
pretty grim ... Dan casu
ally asked if I had ever 
seen the movie Alive in 
which the survivors of 
an airplane crash had 
been forced to resort to 
cannibalism to survive. 
That got me moving. 

ward, and that 
was where I 
elected to keep 
it until the en
gines wound 
down and the 
blades were 
finished beat
ing themselves 
to death. The 
ORT hurt, but I 
thanked God 
for giving Mc
Donnell-Doug-

• Preflight-
ing your survival vest and knowing 
the location of all components. It's 
hard to find them in the dark. 

• Taking the right equipment -
food, water, clothes - with you 
when operating in adverse environ
mental conditions so that if you end 
up on the ground for whatever rea
son- crash or precautionary land
ing- you can survive. 

• Preparing for the environment 
you are operating in. It may be hot 
when you depart, but it can get aw
fully cold in mountainous terrain at 
night. 

• Coordinating with your ATC 
personnel to test your survival radi
os at some distance, not just in the 
bench test set. Following the mis-

las the talent 
to make the 

AH-64 a crashworthy machine. That 
was my religious experience during 
the crash. 

You can only imagine the jumble 
of simultaneous thoughts racing 
through my mind. Because of this 
"chicken" position I was in, my in
tercom system cord had come un
done, and I was unable to commu
nicate with Frank. 

Since Frank and I had crewed to
gether for just short of a month, we 
had been working together on our 
communication and our teamwork, 
even during our spare time. Frank is 
an experienced aviator with nearly 
7,900 rotary wing hours. I was new 
to the unit and still learning state
side flying, having been previously 

continued next page 
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stationed in Germany. In my opin
ion, I couldn't have had a better 
teacher than Frank. Yet with all the 
mission planning and all the re
hearsals, there I was crawling out 
through a huge hole where the can
opy used to be of what, just mo
ments before, was a perfectly good 
aircraft. 

Assessing the Situation 
As I was climbing out of the air

craft, I saw the glow of Frank's lip
light and I knew he was at least con
scious. My adrenaline was pumping 
like crazy. I walked around the air
craft and saw Frank's door open, 
and out he climbed . We walked 
away from the aircraft and assessed 
our physical damage. Outside of a 
couple of scratches and bumps, we 
were basically intact. 

We could hear an aircraft circling 
to the south and tried to reach them 
on our PRC-90s but were unable to 
establish voice communication. 
Frank went to beacon. Still no luck. 

We were fortunate to have 
brought our Gortex parkas and our 
sleeping bags with us because we 
knew how cold it could get in the 
desert at night. We gathered our 
gear and secured our helmets and 
kneeboards along with the rest of 
our gear in our bags and placed 
them away from the aircraft because 
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we knew the accident board was 
going to need them. Still unable to 
raise voice with the other aircraft, 
we then decided to proceed down 
the hill. 

Descending the Mountain 
The climb down was interesting 

to say the least. I had been in snow 
before but never on top of a moun
tain in the middle of the night. I 
knew this was going to be good. 
Our objective was to make our way 
down to where the weather was 
better and the terrain conducive to 
safe rescue. For an "old guy," Frank 
surprised me. He really didn't have 
any serious problems keeping up on 
the descent. The going was slow, 
and the distance down to the next 
drop was hard to judge due to the 
darkness and the snow. We would 
drop our sleeping bags from one 
level to the next and use them as a 
reference to judge distance. Slow, 
but it worked extremely well. 

For Want of a Fire 
When we reached a streambed, 

we followed it to the valley floor 
and then we decided to build a fire 
and wait there for someone to pick 
us up. The weather was still bad, 
and we were not sure if it would 
permit a pickup that night or not. 

In my survival training, I had 

never had a hard time starting a fire 
when needed. Not now. First the ra
dio hadn't worked, although we had 
just checked it a few days prior, and 
now the matches in our survival 
vests were inop. Our luck seemed to 
be running kind of thin. Magnesium 
fire starter was the next weapon of 
choice. My fingers were pretty cold 
from the climb down, and we were 
both wet to the bone. A fire was sure 
going to feel good, just as soon as I 
could get one going. Well, the mag
nesium didn't work either. No mat
ter how hard we tried to build a 
windbreak, the wind was too strong 
for it to contain the shavings. 

A Spark of Light 
Finally our luck began to change. 

An Air Force search-and-rescue air
craft had seen sparks of the fire 
starter and was able to visually 
hone in on our position. When we 
heard them, we were able to estab
lish contact with them for pickup al
though we still didn't have two
way communication. 

Lessons Learned A 
These events took place in a peri- W 

od of 2~ hours - 2~ long, miserable 
hours, and plenty of time to think 
about premission planning and the 
importance of it. If we had not 
brought our parkas and our sleep-
ing bags, it is very likely we could 
have been cold-weather casualties 
to some degree. As it turned out, the 
search-and-rescue aircraft had made 
two previous attempts to reach the 
crash scene and had been forced to 
turn back. On their third attempt, 
they had spotted the spark of light 
as we were desperately trying to get 
a fire started. 

Frank and I both have a better 
appreciation for the survival vest 
than we did before the mishap. I 
know that if I'm going to have to 
wear it, I'm going to ensure things 
work as advertised. Regardless of 
current inspection dates and the 
presence of matches and other re
quired items, if they don't work or 
you don' t know how to use them, 
they can't be of much help to you A 
when you really need them. From W 
now on, I'll check everything. • 



MAJ CHUCK PHILLIPS 
AMC/CRM Program Manager 

• Although the Air Mobility Command completed a 
record flying safety year in 1994, owing in part to the 
command's continued emphasis on Crew Resource 
Management (CRM), there is strong evidence the scope 
of the current initial and refresher CRM training needs a 
broader focus and would also benefit from additional 
reinforcement at the unit level. 

AMC leads the Air Force in the development and im
plementation of CRM training for its aircrews. The 
AMC CRM training is, for the most part, imbedded in 
Aircrew Training System (ATS) contracts. Our current 
foundational programs are a one-time initial CRM 
course and an annual refresher for each of our AMC 
crewmembers. The six fundamental subjects of AMC CRM 
training are group dynamics, effective communication, as
sertiveness, decision making, stress management, and mishap 
prevention. 

The focus of current CRM training is on crew interac
tion occurring during typical in-flight mission scenari
os. However, an analysis of several recent incidents has 
indicated that decision making by the aircraft com
mander before the mission needs some additional em
phasis. In addition, pressures and attitudes external to 
the crew may impact in-flight decision-making process
es. These, too, need to be addressed. 

In the first incident, an aircraft commander accepted 

an aircraft with a known, but uncorrected, fuel systems 
malfunction- a malfunction that led to a fatal crash. 

In another scenario, an aircraft commander and his 
crew failed to maximize their crew rest prior to a night 
mission. Although the duration of the flight was only 1 
hour and was flown as scheduled, the crew was tasked 
with an additional mission after landing. The second 
mission could have been easily completed within the 
limits of their crew duty day, but the crew had not 
planned for this contingency and declined to accept the 
mission in the interest of safety, since they were not 
properly rested. 

Although the decision to not fly the second mission 
was a sound one, the initial decision to not take proper 
advantage of scheduled crew rest was not. The crew 
failed to consider some of the other situations that 
could also have lengthened their crew duty day: ex
tended maintenance delays, adverse weather en route 
or at the destination, an unscheduled runway closure, 
diversion to a strange field, or the occurrence of an in
flight emergency. The crew was essentially unprepared 
to cope with any of these contingencies. 

In yet another incident, a crew's in-flight decision
making process was hampered by a "lean forward" at
titude fostered by their assigned student training unit. 
This particular crew was delayed 2 hours on the 
ground by the late return of their aircraft from another 
training mission. However, they were able to success
fully make up time during the preflight and took off 

continued next page 
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only 1 hour after the originally 
scheduled departure. Because they 
had worked so hard to "catch up," 
when they did discover some en
gine problems in flight, some of the 
crew felt obligated to do whatever 
they could to continue. 

Others felt the malfunction didn't 
warrant mission termination. Un
fortunately, this "lean forward" pos
ture affected their proper analysis of 
the malfunction. Communication 
between the aircrew specialties 
broke down, and when the technical 
orders were not consulted, the ab
normal procedures were improperly 
executed. Consequently, the crew 
continued the mission without hav
ing really addressed the problem, 
and the affected engine eventually 
failed. 

The management of the attitudes 
and pressures I've discussed, espe
cially as they relate to decision mak
ing, are a key element of effective 
CRM. And we must ensure our cur
rent contracted CRM training in
cludes scenarios that address these 
external issues. But ironically, these 
types of situations are not easily ad
dressed in a 3- to 4-hour aircraft 
simulator refresher session. Nor can 
we expect our contracted trainers to 
be responsible for the development 
of healthy risk management atti
tudes in our units - attitudes that 
affect decision making through all 
the phases, ground and in-flight, of 
our AMC missions. Infusion of the 
cornerstones of CRM - such as in
quiry, advocacy, assertiveness and 
leadership - into a unit's "culture" 
is the "blue suit" responsibility of 
every person who serves as an air
crew member, from the commander 
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on down. 
Right now 

many units give 
primary re
sponsibility for 
CRM training 
to the ATS con
tractor. And our 
contracted pro
grams provide 
an excellent 
foundation in 
CRM princi-

usAF Photo by John K. McDowell l · p es. But m or-
der for CRM to be fully effective, it 
must be more than just another 
ground-training event. Instead of 
being treated as an annual training 
"inoculation," it must become an in
herent aspect of aircrew discipline. 
Much the same as unit emphasis on 
important topics, such as threat 
awareness and safety, CRM must be 
inculcated as a culture at all levels. 
It must not be the sort of topic, as it 
is in many units, that requires a 
"crash" program just prior to an IG 
or NAF inspection visit. 

Instead, the major concepts em
bodied in CRM need daily visibility, 
application, and reinforcement. We 
cannot afford to let the system grad
ually "evolve" and let years go by 
before we recognize the important 
contributions CRM has made. 
Granted, the full acceptance of CRM 
may take some time. For many, it re
quires a shift in attitudes - atti
tudes that may be deeply ingrained. 
But we must take action at the unit 
level to ensure effective CRM be
comes a way of life. 

There are many things a com
mander can do to reemphasize con
tracted training: "hangar flying ses
sions" that specifically highlight 
mishaps with significant human 
factors implications; the integration 
of CRM principles in crew planning 
sessions and post- mission debriefs; 
effective instructor critique of crew 
CRM performance on training and 
evaluation sorties; discussion of 
CRM topics or related incidents in 
Stan/Eval newsletters or the like; 
development of CRM read files/li
braries that support a CRM "topic 
of the month," etc. 

Logically, the forum for this type 

of emphasis already exists in wing 
safety programs. One of the prima- A 
ry goals of the Air Force CRM pro- WI' 
gram is the reduction of human fac-
tors aircraft mishaps and incidents, 
which has a direct flying safety tie-
in. And wing safety offices have di-
rect access to a wealth of mishap 
and aviation human factors data 
that can be extremely useful in the 
development of unit-level emphasis 
onCRM. 

The reality is that CRM is not go
ing to fade away. The Air Force re
cently released an instruction that 
mandates CRM training throughout 
an aviator's career from undergrad
uate training to instructor, including 
commander-level CRM. This in
struction and its accompanying 
AMC supplement, will drive 
changes in our CRM training for 
years to come. It demands a 
change in our mind -set of CRM 
from "nice to have" to "must 
have," a change that will only 
come from aggressive "blue suit" 
involvement at the unit level. • 
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• Someone once said it is more likely you will be struck 
by lightning than win the lottery. If that's the case, I 
should be a billionaire! I have been struck by lightning 
two times, in two different aircraft, in two different 
countries, and in two different flight conditions. Do you 
get the picture? It may not be good to stand near me in a 
thunderstorm. 

The first time, I was flying an F-111 in England. My 
wingman had a frozen ADI, and we were the fourth 
flight out of the IAF on an approach to our home field. 
At 3,000 feet AGL and 1,000 feet below the freezing lev
el, the weather was standard thick cumulus everywhere 
from 500 feet to 14,000 feet. 

The clouds were getting darker, and it started to rain 
-not really heavily. -But a beautiful, green glow started 
to show up on the pitot tube, and my hair started to tin
gle. BANG! It entered through the radar nose cone, fried 
the radar system, and exited out the right wing. 

My wingman went lost wingman (his ADI was now 
working - probably jarred free by the static discharge). 
My WSO and I ran through the checklists and came 
back in 1,000 feet lower. I didn't get struck again, but I 
did see the dark clouds and rain. 

The second time was in a T-38 in Texas. I was solo fly
ing at FL260 and 10,000 feet above the freezing level. 
The weather was thin stra tus clouds. I could just barely 

USAF Photo 

see blue sky above me. I started to enter some light rain 
and asked Center if they were painting any large build
ups in my flightpath. No reply. 

The rain started to increase in intensity, but I could 
still see the blue sky above. I asked Center for vectors 
around any buildups in my flightpath. Again, no reply. 

I then told Center I was turning to get out of the 
heavy rain, and suddenly I saw lightning off my right 
wing. I started a hard left turn away from the lightning 
- too late. BANG! The second lightning bolt got me. 
Within a minute, I was in the clear because it was a 
strong cell imbedded in the light stratus. The lightning 
entered the nose near the battery door. We never found 
the exit point. I flew back maintaining VFR. 

Lessons learned: 
• Lightning can strike at any altitude, no matter the 

freezing level, the weather conditions, or the time of 
day. 

• Try to use all available services (Center, if they will 
talk to you, WX radar, etc.). 

• If the weather starts getting ugly, GET OUT OF 
THERE! Divert if you need to. 

• If you have a weather scope available, check it out 
before you step. 

• Buy a lottery ticket every week. You can't win if 
you don't play. • 
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CMSGT DON A. BENNETT 
Technical Editor 

• An aircraft technician is injured and an 
aircraft damaged. Why? A quick survey of 
the mishaps leads to obvious conclusions: 
no use of tech data, no clear lines of com
munication, no training for the key mishap 
participant, no pre-ops briefing. How could 
this happen? The answer: Because there 
was no task boss. There's no excuse for all 
these violations! Did we lose something out 
there? 

Preface 
There are many aircraft maintenance tasks 

accomplished every day throughout the Air 
Force requiring the expertise of several dif
ferent specialties. This "coordination and co
operation" aspect of the aircraft maintenance 
business has served us extremely well 
through all these years. In fact, it should be 
considered a critical element for successful, 
quality aircraft maintenance activities and 
mission accomplishment. 

However, besides quality tech data and 
responsible qualification training being avail
able for each task participant, there's another 
important factor that's absolutely necessary 
in making this "team effort" a professional, 
uncompromising aircraft maintenance entity: 
a quality, qualified task supervisor- "a 
boss"! 

USAF Photo by SrA Andrew N. Dunaway 

An Example of "Nobody's in Charge" 
Here's an excellent example of what hap

pens when the "Someone has to take A 
charge!" rule is seriously violated. W 

An aircraft parked on the flightline re
quired the spoiler actuator adjustment 
checks be performed. Two repair and recla
mation technicians and two troops from the 
pneudraulic shop were assigned the task. Af
ter the checks were completed, they repaired 
a discrepancy they had found earlier. One of 
the technicians then had to leave before the 
writeup's controllability ops check could be 
performed. 

Of the three remaining technicians, Work
er No. 1 was fully trained to do the task. 
Worker No. 2 had witnessed the task being 
accomplished once and then had actually 
done it another time. Worker No. 3 didn't 
have any task training whatsoever! 

Worker No. 1 wen t up on the wing to 
check out the movement of a spoiler. Worker 
No. 2 was stationed under the wing to work 
some linkage on a hydraulic metering valve. 
And the "untrained, never been there" me
chanic, Worker No. 3, was situated in a gear 
wheel well to operate the ground service test 
hydraulic pump switches. None of them 
had tech data or a checklist! 

Tech data requires the ops check be per- e 
formed while on the aircraft's interphone 
system, but the interphone wasn't utilized. 
Other technicians were using the interphone 



system at the time the ops check was started. 
aa As an alternative, portable radios were avail
W able, but they weren't used either. The meth

od of communicating with each other was 
decided to be either verbally and/or hand
signaling. (NOTE: There was significant 
noise around the mishap aircraft at the time. 
Other work was being done on the aircraft, 
and two other nearby aircraft were preparing 
for launch.) The team wasn't given a com
plete crew briefing before the task began be
cause no one was appointed or assumed the 
critical role of the task supervisor! So confu
sion was bound to happen among these task 
participants! 

The stage was now set for the mis
hap. Nobody could have worked 
harder than these three individuals to 
make this mishap happen. However 
unintentional, they continued violat
ing tech data and safety standards un
til the conditions were just right for a 
mishap. It was just a matter of min
utes before the trap was sprung! 

The Stage Is Set for the Mishap 
Worker No. 2 started the task by telling 

Worker No. 3 to flip the ground test switches. 
Then he cycled the spoilers with the meter
ing valve linkage. Soon Workers 1 and 2 de
termined the spoiler corrective action work 
and the ops check were both satisfactorily 
completed. Worker No. 2 then verbally (re
member the nearby noise?) told Worker No. 
3 to release the ground test switches. Worker 
No. 2 had simultaneously followed up the 
"system off" verbal instructions by hand-sig
naling (flat hand across the throat). He also 
signaled the ops check was successful with 
the well-recognized "thumbs up" hand sig
nal. 

Well, as expected when you depend on 
Murphy's Law to govern your maintenance 
activity, Worker No. 3 didn't hear what 
Worker No. 2 had to say nor did he correctly 
interpret Worker No. 2's hand signals! Still 
Worker No. 3 released the switches to go and 
find out personally what Worker No. 2 
meant, but Worker No. 2 had left his station 
to go up on the wing. Still confused, Worker 
No. 3 went back to reactivate the ground test 
switches, fearing he wasn' t supposed to de
activate them yet! 

The Mishap Trap Is Sprung! 
Soon Worker No. 2 (and probably the 

whole flightline!) heard Worker No. 1 

screaming after getting caught under the 
spoiler! Of course, the spoiler actuated after 
the confused, untrained Worker No. 3 reacti
vated the ground test switches. It took a few 
minutes to do a couple of "rescue" mainte
nance actions. The injured technician was fi
nally freed , smarting a little, but alive -
THIS TIME! 

Stepping Up to the Plate 
There are tons of maintenance tasks and 

activities which don't specify in writing that 
a job supervisor is required. Mostly, this re
quirement is an unwritten rule. But just stop 
and think about it for a minute. Does it real
ly have to be written down somewhere? 
What happened to good judgment and com
mon sense, self-discipline, and individual in
tegrity? 

All three of these technicians were at the 
supervisor I trainer level of duty and respon
sibility, including the untrained, unqualified 
Worker No. 3. Easily, Worker No. 1 should 
have assumed the task supervisor role be
cause he was totally qualified, plus he out
ranked the others. By neglecting to step up 
to the plate and assume the task supervisory 
role, insisting on tech data adherence, estab
lishing a solid, effective line of communica
tion, or providing a pre-ops team briefing, 
Worker No. 1 pretty much set the stage for 
his own injuries. 

Where Was the Aircraft Crew Chief? 
Another interesting question is where was 

the aircraft crew chief? There was a time 
when nobody walked on any aircraft with
out first checking in and coordinating any 
and all task activities with "the aircraft 
crew chief"! Then he or she would decide 
if the conditions were right for multiple 
shops to safely work (in this mishap, two 
shops needing to use the aircraft inter
phone system) multiple tasks, etc. This "co
ordination and cooperation effort" was 
accomplished through each lead technician 
from each specialty needed for a multiple 
shop writeup or through the overall task 
supervisor. The old "this is my aircraft -
don't do anything until you check in with 
me first!" system worked great. It kept all 
task technicians informed and organized 
so they wouldn't hurt or kill each other. I 
wonder what happened? 

In answering the titled question, Did we 
lose something out there? Yep, we sure did 
all right! 

Do you know what it is? • 

There's another 

important 

factor that's 

absolutely 

necessary in 

making this 
"team effort" a 

professional, 

uncompromis

ing aircraft 

maintenance 

entity: a quality, 

qualified task 

supervisor -

"a boss"! 
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I CMSGT DON A. BENNETI 
Technical Editor 

• "What did you say, sir? You want to see the aircraft 
forms so you can write up your FOD 'd out engine? 
M-m-m-m. Uh, uh, well, sir, uh, would you believe the 
forms are what got sucked up into the engine?" 

Sad fictional humor? The dialogue is fictional, but 
the FOD'd engine result isn't! Sad, yes. Humorous, 
no way! Such an improbable mishap could, and did, 
happen, and this isn' t the least bit funny! 

In short, both the launching crew chief and the pi
lot got "wrapped around an axle" during launch 
preparations and forgot all about the aircraft forms 
lying there bigger than life on the engine's intake! 
The "hows and whys" of this mishap aren't pretty, 
but then neither are the twisted guts of an expensive 
FOD' d out jet engine! 

While starting his preflight duties, a fighter pilot 
looked into the cockpit to find the ground safety pins 
for the ejection seat and the canopy jettison handle 
hadn't been removed prior to his arrival. He climbed 
back down to inform the crew chief, then performed 
his walkaround. 

After the crew chief had finished removing the 
pins, the pilot climbed back up to the cockpit to dis
cover some more cockpit preparations that hadn't 
been done properly. The crew chief was summoned 
up to the cockpit again so the pilot could conduct an 
impromptu orientation on proper cockpit prepara
tions and their importance. Minutes later, the pilot 
realized it was now time for the planned engine start. 
He next told the crew chief of his intentions to begin 
engine start and launch. 

The crew chief performed the rest of the pre-en
gine start and launch duties and gave the pilot the 
okay to start engines. Moments after the pilot started 
the first engine, the crew chief saw some sparks com
ing out of the engine and told the pilot to shut the 
engine down. It didn't take long for the maintainer to 
find what was left of his aircraft's forms in the mishap en
gine intake! 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

What's the first thing you do, whether you're a 
maintainer, a pilot, or an aircrew member, when you 
arrive at an aircraft to perform your maintenance 

1 duties or to fly a mission? CHECK THE FORMS! .._ ______ _ 
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And an informal survey of pilots here at the Safety 
Agency seems to indicate this time-honored, mostly 
unwritten law of aviation is still valid. Regardless, 
how could anybody even begin to perform their du
ties without first knowing if the aircraft was opera
tionally safe to fly or perform repair or inspection 
duties? 

Had a quality preflight been performed by both 
the pilot and the crew chief, then it's safe to assume 
the forms would have been discovered on the engine 
intake. And again, if the crew chief had handed the 
forms to the pilot or the pilot even asked to see them, 
this mishap wouldn't have happened. Additionally, 
had the crew chief been adequately trained to prop
erly prepare the jet for launch, the pilot wouldn't 
have been preoccupied with the ill-prepared cockpit. 
And, naturally, because the pilot's routine was bust
ed up by dealing with the cockpit problems, he 
seemed to have lost his concentration and timing 
during the prelaunch phase. Unfortunately, the last
chance opportunity for the forms to be discovered 
was the crew chief's (fireguard) clearance to the pilot 
to start engines! 

High operations tempo? Inadequate training? In
adequate supervision and management? Individual 
personal problems? Unsafe organizational environ
ment, e.g., since both exhibited a lack of checklist 
discipline? One-time brain dumps for both mishap 
participants? Who really knows for sure what caused 
this mishap? However, at the conclusion, there is at 
least one concrete fact and one major, disturbing 
question that arises. 

• Fact: An expensive engine was damaged, and it 
will cost over half a million dollars to repair it. This 
is an extremely high figure when you consider the 
increasing shortage of depot and 0 & M funds. 

• Question: Who would ever place or store an air
craft's forms on an engine intake - for any reason 
- in the first place? Talk about setting yourself up 
for a foreign object damage mishap! 

This Class C mishap was human-caused (times 
two) and, therefore, preventable. It highlights many 
problems which can surface in the day-to-day execu
tion of flight operations. But it also serves as a costly 
reminder to all of us the next time we arrive at an 
aircraft to fly it or repair it- "don't forget the 
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THE AIR FORCE BLUE RIBBON 
PANEL ON AVIATION SAFETY 

• On June 23 of this past year, Air Force Chief of Staff, 
General Ronald R. Fogleman, convened a "Blue Rib
bon Panel" to review aviation safety in the Air Force. 
This review came about in light of recent allegations 
concerning the quality and objectivity of the Air Force 
safety program and the number of Class A mishaps 
occurring in the first half of the calendar year. 

The panel, headed by retired Navy Vice Admiral 
Donald D. Engen, was specifically asked to look at the 
"organization, staffing, and investigative procedures 
which support current Air Force aircraft mishap pre
vention efforts." It was also given the latitude to look 
at "any safety-related area, which in its judgment, 
may yield recommendations that will improve the 
Air Force's ability to prevent mishaps, and investigate 
and follow up on mishaps in ways that will prevent 
them from happening," according to General 
Fogleman. 

Comprised of senior retired military and civilian 
officials, the panel possessed a broad knowledge of 
how both military and civilian mishap prevention 
programs operate. Vice Admiral Engen was a former 
member of the National Transportation Safety Board 
and a past administrator of the Federal Aviation Ad
ministration. Other members included retired Air 
Force General Robert C. Oaks, former USAFE com
mander and currently the vice president of operations 
at US Air, and former Air Force Secretary Dr. Hans 
Mark, who is currently a professor in the department 
of aerospace engineering and engineering mechanics 
at the University of Texas in Austin. The Panel was 
rounded out by retired Brigadier General Robert T. 
Hall, who was a former director of aerospace safety 
for the Air Force. 
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The panel released its report in early September to 
General Fogleman. Although the panel cited specific 
areas which needed improvement, Vice Admiral En-
gen said of the Air Force Mishap Prevention Program, 
"It's a valued program that works." The following 
excerpts were taken directly from the panel's report: e 

"The Panel conducted a thorough review of the 
Air Force safety philosophy, the use of privileged in
formation in mishap investigations, safety organiza
tion and staffing, the availability of adequate re
sources, human factors, and other safety-related mat
ters. 

Two major conclusions emerged from this review. 
(1) The organizational structure of the Air Force 

Safety effort- both in the prevention and in the in
vestigation of mishaps- is appropriate for a military 
organization. Combat efficiency must have first prior
ity for the Air Force, and this means that the responsi
bili ty for flight safety must be lodged in the military 
command structure. 

(2) The Safety Investigation Board (SIB) process 
must be strengthened to ensure that the report of the 
Board reflects precisely the results of the investigation 
and cannot be changed by the people in the chain of 
command. It is the strongly held view of the panel 
that the integrity of the process depends upon the in
dependence of the SIB and an open command en
dorsement process." 

As part of the panel's review, the " ... Military 
Personnel Center (AFMPC) responded to a Blue 
Ribbon Panel request to determine attitudes to- e 
wards safety within the Air Force. A Mishap Preven-
tion Program questionnaire was designed to deter-



mine experience, attitudes, and opinions regarding 
safety among those in safety positions, those in com
mand positions, and Air Force members at large. The 
panel also examined the experience of SIB members, 
solicited their views on the effectiveness of the SIB, 
and measured the confidence of the operating forces 
in the safety process. This telephone survey was con
ducted among 600 Air Force people ... 

"Regarding the issue of the credibility of the mis
hap investigation process, a vast majority of those 
polled believed that all relevant data is collected, con
sidered, and reflected in the board findings, and a 
large majority felt that the SIB recommendations were 
properly acted upon. 

"Notwithstanding this overall positive perception 
regarding the mishap investigation process, there are 
too many service members who believe that SIB re
sults are occasionally driven by factors outside of the 
Board process. The fact that a significant portion of 
those holding these views have had SIB experience is 
an important consideration in developing recommen
dations. 

"The fact that some respondents felt that being hon
est with a SIB could have negative career implications 
highlights the importance of giving greater protection 
to the Safety Investigation Board process and specifical
ly the importance of privileged testimony. On the posi
tive side of this issue, 95 percent who had served on 
boards responded that they had felt free to express un
popular or contrary ideas as a Board member. 

"A positive survey finding that should be high
lighted is that over two-thirds of the respondents be
lieved that serving in safety positions can be career 
enhancing. Reinforcing this perception will ensure a 
continual flow of high-quality people into safety slots. 
This reinforcement can, in part, be accomplished by 
ensuring that the appropriate safety training is pro
vided to each individual assigned to safety duty early 
in their tour. 

"With respect to the general safety atmosphere in 
the Air Force, a large majority felt that personal safety 
is appropriately considered in Air Force basic plan
ning functions. However, significant numbers felt that 
in mission execution, such factors as operations tem
po, additional duties, and pressures to obtain ad
vanced degrees all have an adverse impact on safe 
mission accomplishment... 

"In summary, the panel believes the survey re
sults reflect general perceptions of a solid, respected 
mishap prevention and investigation program, with 
useful direction in areas that need attention ... " 

With respect to the use of privileged infonnation, 
" ... the thorough investigation of mishaps that has 
been so critical to mishap rate reduction demands a 
free flow of testimony from all individuals with any 
relevant information. This will only happen if those 
individuals are not inhibited by fears of punishment 

or reprisal for their testimony, opinion, or actions. The 
use of 'privileged information' to elicit complete testi
mony has been very effective. However, some recent 
incidents have undermined Air Force members' confi
dence in the real protection provided by the privi
leged information status. While these incidents were, 
in some instances, a confusion over SIB and AlB (Ac
cident Investigation Board) results, the net effect is a 
loss of confidence in the privileged information process. 

"The loss of this powerful investigative tool of 
privilege would dearly be detrimental to the effec
tiveness of the mishap investigation process and 
could well result in increased mishap rates ... " 

While there were other areas of significance ad
dressed in the report, the following summarizes the 
panel's recommendations to the Air Force: 

"(1) Continue to vigorously protect privileged infor-
mation as applied to the SIB process. 

(2) Combine and collocate AF /SE and AFSA. 
(3) Consider making AFSA/CC a Major General. 
(4) Provide means and accountability for ensuring 

human factors integration into the acquisition of new 
weapon systems. 

(5) Establish a centralized Air Staff responsibility 
for the integration of the CRM program. 

(6) Make mandatory AFSA training courses for 
SIB presidents and members. 

(7) Update AFI 91-204 which defines Class A mis
haps to: 

(a) reflect 1990's aircraft cost data 
(b) redefine mishap classification criteria 

(8) Require the SIB report reflect precisely there
sults of the investigation to preserve the integrity of 
the process. 

(9) Designate the MAJCOM commander as the 
Class A mishap SIB convening authority. 

(10) Require an experienced AFSA representative 
to serve as a voting member on each Class A SIB. 

(11) Establish a comment and endorsement proc
ess for those in the chain of command above the 
squadron or wing level. 

(12) Review the safety impact of reduced manning 
and aircraft numbers while there has been no change 
in the operational requirements." • 

In the coming months, Flying Safety will keep you 
updated on the Air Force's progress toward imple
menting the panel's recommendations. The current 
feeling within the safety community is that this inde
pendent review enforced the critical nature of our 
safety process and made recommendations which will 
strengthen the Air Force's ability to prevent future 
mishaps.- The Ed. 
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CAPT KEVIN JONES 
HQ AFFSA/XOFD 

• It was August of 1990, and my 
crew and I had taken off in our KC-
135 from Robins AFB, Georgia, to 
set up the "air bridge" for the initial 
waves of Desert Shield. I was a for
mer T-37 instructor pilot, now sit
ting in the left seat with no overwa
ter experience. My mission seemed 
simple enough: "Go forth and give 
them gas!" 

I will be the first to admit that I 
was ill-prepared for my first flight 
over the Atlantic. By the end of that 
long night, we were off the chart, 
dodging thunderstorms, running 
low on fuel, and considering two 
words I knew nothing about: "DUE 
REGARD." 

Like me, I know many of you 
have been "trapped" out over the 
ocean, out of options, and short on 
ideas, when that quaint little phrase 
-"due regard"- has popped into 
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your head. What does it mean, and 
how does it work? As anyone who 
has flown oceanic much can tell 
you, the "big sky'' theory does not 
apply out over the pond. It's more 
like the "big bang" theory. Under
standing ICAO procedures, andes
pecially "due regard," is crucial to 
safe and successful operations in in
ternational airspace. Hopefully, this 
brief overview will give you a better 
idea of what "due regard" means 
and how the U.S. military imple
ments the concept. 

In 1944, 26 nations met in Chica
go and formed the International 
Civil Aviation Organization (ICAO). 
Today, the ICAO has nearly 200 
member nations. The Chicago Con
vention chartered the ICAO to de
velop air navigation principles and 
procedures for safety of air naviga
tion. Although Article 3 of the con
vention exempts "state aircraft" 
from ICAO procedures, it requires 
"state aircraft" to fly with "due re-

gard for the safety of civil aviation." 
In response to Article 3 of the 

Chicago Convention, the Secretary 
of Defense developed procedures 
governing U.S. military activities 
conducted in international airspace. 
These procedures are published in 
Department of Defense Directive 
4540.1, Use of Airspace by U.S . Mili
tary Aircraft and Firings Over the High 
Seas. Since most of you don' t carry 
DoD Directive 4540.1 in your pubs 
bags, most of its information has 
been reproduced for your use in 
Chapter 7 of FLIP General Planning 
(GP). Let's briefly review what's in 
GP and then we'll apply the guide
lines to an actual mission. 

First of all, paragraph 7-4c tells 
us DoD policy is "that all U.S. mili
tary aircraft and firings shall operate 
with due regard for the safety of all 
air and surface traffic." Additional
ly, "when practical and compatible 
with the mission, U.S. military air
craft operating on the high seas 

• 

., 



shall observe ICAO flight proce
dures." However, the DoD policy 
recognizes that military aircraft can
not always comply with ICAO rules 
and lists four operational situations 
which may not lend themselves to 
complying with ICAO flight proce
dures: 

• Military contingencies, 
• Classified missions, 
• Politically sensitive missions, 

and 
• Routine aircraft carrier opera

tions or other training activities. 
Those operations not conducted 

following ICAO flight procedures 
are conducted under the "due re
gard" or "operational" prerogative 
of "state aircraft" and are subject to 
one or more of the following condi
tions: 

• Aircraft shall be operated in vi
sual meteorological conditions 
(VMC);or 

• Aircraft shall be operated with
in radar surveillance and radio 
communications of a surface 

A radar facility; or 
W • Aircraft shall be 

equipped with airborne 
radar that is sufficient to 
provide separation be
tween themselves, air
craft they may be con
trolling, and other aircraft; 
or 

• Aircraft shall be operated 
outside controlled airspace. 

When we don't follow ICAO 
procedures, we must follow the 
conditions listed above in order to 
provide a level of safety equivalent 
to that normally given by ICAO air 
traffic control agencies and to fulfill 
U.S. obligations under Article 3 of 
the Chicago Convention. 

Now that we've reviewed the 
rules, let' s get specific about flying 
"due regard." The first big question 
you have to ask yourself is, "Am I 
in international airspace?" If you 
only remember one thing from this arti
cle, remember this -you can only fly 
"due regard" in international airspace! 
In general, the U.S. defines interna
tional airspace as the airspace over 
the ocean farther than 12 nautical 
miles from the coast. Although 

some countries claim their sover
eign airspace extends farther than 
12 miles, the U.S. recognizes territo
rial sea claims only up to 12 nautical 
miles. (Remember Libya's "line of 
death"?) 

The next question you must an
swer is, "Why would I not follow 
the ICAO procedures?" Can the 
mission be categorized as a military 
contingency, a classified mission, or 
a politically sensitive mission? Are 
you involved with U.S. Navy carrier 
operations? If your flight doesn't fit 
into any of these categories, you 
probably should not fly "due re
gard." 

Another question you might ask 
yourself is, "Was I briefed prior to 
the mission that I would be using 
'due regard' procedures?" The deci
sion to fly "due regard" is not one to 
be taken lightly. FLIP tells us that 

flights 
exercising "due regard" are "devia
tions from normally accepted oper
ating procedures and practices and 
shall not be undertaken routinely. 
Except for preplanned missions, pi
lots or commanders exercising 'due 
regard' authority shall record the 
details in writing, and upon request 
from higher authority, furnish a de
tailed report." If you were briefed 
prior to your mission that "due re
gard" procedures were to be used, 
then you can probably be assured 
the nature of the mission is impor
tant enough to justify flying "due 
regard." If the idea of going "due re
gard" is a decision you made on the 
spot, make sure your situation is se-

rious enough to warrant deviating 
from ICAO procedures. 

Assuming your mission does 
qualify as one of the four exemp
tions, you must satisfy one more set 
of conditions. When you fly "due 
regard/' you are guaranteeing the 
world that you can act as your own 
air traffic control and separate your 
aircraft from all others. In order to 
meet this stringent requirement, 
you must be in VMC or within 
radar and radio contact of a surface 
facility providing radar separation, 
or your aircraft must have a radar 
capable of separating your aircraft 
and the aircraft you may be control
ling from all other traffic (if you're 
not flying an E-3 AWACS or E-2C 
"Hawkeye", you probably don 't 
qualify), or you must be in uncon
trolled airspace. Since most airspace 
over the oceans is controlled above 
5,500 feet MSL, most "due regard" 
missions must be flown in VMC. 

In addition to all of the other 
requirements listed above, 

when you go "due re
gard/' you have to be 
aware of the responsi
bilities you have taken 
over from ATC. Essen
tially, flight under the 
"due regard" or "opera

tional" option obligates 
the military aircraft com

mander to be his own air 
traffic control agency and to sep

arate his aircraft from all other air 
traffic. It is also the aircraft com
mander's responsibility to ensure 
the appropriate military authority 
provides flight following and as
sumes responsibility for search and 
rescue. 

Finally, there are those nagging 
questions about your flight plan. 
Flights planning to operate "due re
gard" normally file a normal flight 
plan with a delay indicating the 
point and time the mission plans to 
go "due regard" or "operational." 
Prior to going "due regard," it's im
portant to make the appropriate ar
rangements with ATC for your re
turn. Your clearance on the ground 
will only be to the delay point. Once 
you reach your clearance limit and 

continued next page 
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INTERNATIONAL AIRSPACE 
~~DUE REGARD" Decision Guide* 

Were you briefed to fly 
" Due Regard," or did you file a 

"VFR Operational Delay" on your 
1801 prior to takeoff? 

Is your mission 
a military contingency? 

.----T ___ ..., 
Are you flying a 

classified mission? 

NO 

T p---------- -----------~ 

Can your mission be described 
as politically sensitive? 

NO 

_____ T ___ _ 
Are you part of a 

routine carrier operation? 

Comply with ICAO Procedures. 
Consider declaring IFE 

if appropriate 
(i.e., emergency fuel). 

• Refer to DOD Directive 4540.1; FLIP GP, Chapter 7; 
AFI11-206, Chapter 1, and MAJCOM directives which may 
provide additional specific guidance. This guide 
assumes you are NOT in sovereign airspace. 

• • NOTE: When communicating with ATC, the use of terms 
"Operational" or " Due Regard" is okay, but AVOID USE OF 
THE TERM "Going Tactical " with civilian ATC. 
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.----T----..., 
Are you in radio and radar 

contact with a surface facility 
that can provide traffic 

separation? 

NO 

_____ T __ --..., 
Do you have an airborne radar 
capable of separating yourself 

from all other traffic? 

NO 

_____ T ___ _ 
Are you operating in 

uncontrolled airspace? 

.-----T----..., 
SANITY CHECK: 
Is this stupid? 

Go " Due Regard"** 

Ask ATC to keep your flight plan open 
for flight-following purposes. 

Specify "Pop-Up" point, altitude, 
and request " Pop-Up" frequency. 

Avoid published airways and 
altitudes where you might conflict 

with civil traffic (i.e., being overrun). 



.. ~ 
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tell ATC you are going "due re
gard," you will lose your IFR clear
ance, and your flight plan will drop 
out of the system unless you coordi
nate with ATC to keep it open. If 
feasible, tell ATC when and where 
you would like to pick up your IFR 
clearance again and coordinate a 
"pop-up" frequency if you'll reap
pear in another sector. Declaring 
"due regard" out of the blue will 
cause you to lose your IFR flight 
plan as well as ATC's flight-follow
ing function. A little coordination 
before going "due regard" can save 
you a lot of headaches later. 

Now that you know everything 
there is to know about "due re
gard," let's apply what you've 
learned to a flight that happened 
not too long ago. A KC-135 crew 
was scheduled to redeploy back to 
Loring AFB, Maine, after a fun-filled 
3-week trip to Puerto Rico. Before 
heading up the east coast of the 
U.S., the crew was scheduled to re
fuel some local fighters. As usual, 
the receivers needed more gas than 
scheduled, so the tanker offloaded 
more fuel than planned and then 
headed north back to Loring. 

As they flew up the Atlantic, just 
off the east coast, ATC gave them a 

DOD Photo by TSgt Russ Pollanen 

final altitude lower than what the 
crew had planned. After some quick 
calculations, the tanker crew real
ized they would not be able to make 
it back to Loring with the fuel they 
had remaining. After ATC denied 
numerous requests for a higher alti
tude, the aircraft commander de
clared "due regard," quit talking to 
ATC, and climbed up to the higher 
altitude he had requested. At their 
new altitude, the tanker disrupted 
the international arrival flow from 
Miami all the way up to New York. 
Fortunately, the aircraft was close 
enough to the east coast that ATC 
could see them on radar and decon
flict their flight from all of the 
oceanic arrivals. When the wing 
commander met the crew back at 
Loring, do you think he congratu
lated the crew or not? 

Let's look at the facts. First of all, 
was the tanker in international air
space? Yes, the flight was conducted 
more than 12 miles from the east 
coast of the U.S. in international air
space. 

Next, did the aircraft's mission 
qualify as one of the exemptions 
from flying under ICAO rules? The 
answer to this question is "no." Not 
having enough fuel to make it back 

home is not a military contingency, 
a classified mission, or a political 
necessity. A more appropriate ave
nue may have been to declare "min
imum fuel" or to land at another 
base along the east coast and refuel. 

Since the aircraft commander did 
declare "due regard," did he satisfy 
the other conditions required to fly 
"due regard"? Yes, as long as he re
mained in VMC. He was in con
trolled airspace, he was not in con
tact with a surface facility providing 
him with separation, his on-board 
radar was not sufficient to separate 
himself from other traffic, so the on
ly way the tanker could fly "due re
gard" legally was to remain in 
VMC. 

Finally, did the aircraft com
mander ensure the appropriate mili
tary authority assumed responsibili
ty for flight-following and search 
and rescue? The answer to this 
question is "probably." Both the de
parture and arrival bases knew the 
aircraft's itinerary and would have 
started looking for the flight had it 
not arrived as scheduled. 

I hope this article has helped clar
ify some of the questions surround
ing "due regard." The concept of 
"due regard" is complex and re
quires careful planning to ensure 
successful results. Used wisely, it al
lows us to accomplish our world
wide mission, but used poorly, "due 
regard" creates confusion and en
dangers many lives and aircraft. 

Fly safe, fly smart. • 

Sources of information 
about "due regard" and 
ICAO procedures: 
• DoD Directive 4540.1, Use 
of Airspace by U.S. Military 
Aircraft and Firings Over the 
High Seas 
• AFI 11-206, General Flight 
Rules 
• FLIP General Planning 
• FLIP Area Planning 
• Foreign Clearance Guide 
• FAA Order 7110.65, 
Air Traffic Control 
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SOME 
LESSONS 
ON 
SLEEP DEBT 

MAJ DALE PIERCE 
919th Special Operations Wing/SEF 
Eglin AFB, Florida 

• Last year, I attended the NASA 
Fatigue Countermeasures Certifica
tion Course at NAS Moffett Field, 
California. It was a very interesting 
course, and I am pleased to have 
gone. Since that time, I've conduct
ed training sessions for about 180 
aircrew members, using the infor
mation in the Education and Train
ing Module I received from the 
NASA folks. 

Based on the questions asked 
during and after the classes I taught, 
I learned some of the concepts are 
not only new to many Air Force air
crew members, but are readily ac
cepted and applied both to them
selves and to processes associated 
with aircraft operations. Most also 
see these as risk factors which must 
be managed in their daily activities. 

The areas of greatest interest in
clude sleep cycles, sleep debt, and 
aircrew scheduling. I'll discuss each 
of these in turn. 
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Sleep Cycles 
Everyone has a sleep cycle. Your 

sleep cycle includes rapid eye 
movement (REM) and nonrapid eye 
movement (non-REM) sleep. We cy
cle from REM sleep to deep sleep 
and back to REM sleep repeatedly 
during the night. The longest part of 
our deep sleep occurs in the first 4 
hours of sleep, and we dream most 
frequently during the second 4 
hours. 

REM sleep is dream sleep. Every
one dreams regularly, even if you 
don't remember dreaming. Studies 
show that after about 40 hours of 
REM sleep deprivation, your brain 
will start dreaming. If you are 
asleep at the time, you will 
"dream." If you are awake at the 
time, you will hallucinate. Either 
way, your brain will dream. I rec
ommend being asleep when you 
dream. It doesn't upset your fellow 
aircrew members as much as watch
ing you hallucinate. 

Non-REM sleep is divided into 
four categories of sleep depth, sim
ply labeled 1, 2, 3, and 4. Categories 

1 and 2 sleep can be thought of as 
light sleep, and categories 3 and 4 
sleep can be thought of as deep 
sleep. You can easily tell whether 
you were in light or deep sleep. You 
wake up from light sleep alert and 
refreshed - from deep sleep, grog
gy and disoriented . Most people 
pass from light sleep into deep sleep 
after about 40 minutes. This makes 
40 minutes the logical limit for a 
combat nap (or scheduled crew 
nap). 

Sleep Debt 
Sleep debt is a new term for most 

fliers. Simply, sleep debt is an accumu
lation of sleep loss. While we all know 
sleep loss makes us tired, the me
chanics of sleep loss and recovery 
are elusive to the casual observer. 

Let's say you normally require 8 
hours of sleep to wake up rested. 
When you set your alarm clock to 
wake up with 7 hours of sleep, you 
add 1 hour to your sleep debt. Five 
hours of sleep adds 3 hours to your 
sleep debt. (You get the picture.) Af
ter several nights, you can easily ac
cumulate 8 hours of sleep debt. 

Sleep debt makes you tired, irri
table, and reduces your mental and 
physical performance well beyond 
your personal estimations. Studies 
show that aircrew members who 
are actually falling asleep in the seat 
will report they are fairly alert and 
performing well. 

A true story is told about three 
airline pilots (pilot, copilot, and en
gineer). It seems they were feeling a 
"little groggy" and decided to take 
preventive action. The pilot sent the 
engineer back to ask the stewardess 
to come forward to talk to them a 
while, figuring that would help 
them stay awake. When asked, the 
stewardess replied, "No way! I was 
just up there for 10 minutes, and 
you all ignored me." Talk about a 
disparity between reality and per
ceptions. 

Eliminating your sleep debt is 
simple. Get some sleep! If you are 8 
hours behind, you will not be able to 
recover your debt in one night. 



e However, it won't take an extra 8 
hours of sleep to make it up. Your 
body will sleep deeper during sleep 
debt to try to recover the debt. As a 
result, it may take only 6 extra hours 
of sleep, three 10-hour sleeps, to re
cover 8 hours of debt. Note: The old
er you are, the slower you recover. 

During Desert Storm, I accumu
lated a significant sleep debt over a 
period of months. During a 2-week 
trip, I slept for 10 out of 12 hours of 
my crew rest for 10 days before I ze
roed out my sleep debt and felt hu
man again. 

Your body does not keep a sleep 
savings account from which to 
draw. Your sleep account is either 
zero or in debt. The best you can do 
prior to a trip is to zero your debt. 
With few exceptions, fliers on trips 
sleep less and drink more alcohol 
than they do at home. Because of 
this, they continue to accumulate 
sleep debt until they return home, 

A where they report how drained they 
W feel and proceed to sleep and to re

cover their sleep debt. The best you 
can do during a trip is to maintain 
your "at home" sleep schedule to 
the extent possible and lay off the 
alcohol. Alcohol reduces sleep effi
ciency and, thereby, adds to your 
sleep debt even if you get your 8 
hours of sleep. 

Aircrew Scheduling 
What does sleep debt mean to 

schedulers? Whether schedulers sit 
at a desk at home base or serve as 
mission or aircraft commander, it 
means when 12 hours is not suffi
cient to enable everyone to get their 
8 hours of sleep, adding to the 12 
hours is appropriate. 

Studies show scheduling an early 
takeoff usually cuts into sleep time. 
This occurs because people sleep on 
their "home" clock, especially dur
ing short trips, and usually can't go 
to sleep early because of a physio-e logical wakefulness period that oc
curs during their "evening" (nor
mally from 1800 to 2100 hours). 

Poor scheduling practices can 

add to sleep debt and, thereby, de
grade the mental and physical per
formance of aircrew members. This 
is extremely poor risk management 
in this era of demanding missions 
and reduced resources. 

In Summary 
Sleep cycles, sleep debt, and air-

crew scheduling are significant risk 
factors we can choose to manage as 
individuals and as management 
processes. The benefits of such ef
forts are optimum mental and phys
iological performance, reduced risk, 
and enhanced mission capability. • 

MAJOR DALE PIERCE EARNED 
AIR FORCE TOP SAFETY AWARD 

Photo by SSgt Ricardo A. Clihon 

Air Force officials recently 
named Maj Pierce the person 
making the most significant con
tributions to Air Force safety for 
1994. 

Maj Pierce, Chief of Flight 
Safety for the 919th Special Oper
ations Wing, is the recipient of 
the Air Force Chief of Staff Indi
vidual Safety Award. Officials 
recognized Pierce for managing 
an effective flight safety program 
while his unit was heavily tasked 
and u ndergoing a mission 
change. They lauded him for de
veloping a crosstell program that 
enhanced unit safety programs 
across the Air Force and in other 
government agencies. Pierce is a 
two-time winner of this award, 
also receiving it in 1985. 

Pierce collects safety program 

ideas, creates some of his own, 
applies them to his own pro
gram, and distributes these ideas 
to anyone who asks. "I find good 
safety ideas and adapt them to 
enhance my safety program. 
Then I share the wealth with oth
er flight safety officers (FSO)," 
explained Pierce. He uses maga
zine articles to share his finds, 
and interested people call him for 
details - and they do call him. 
In the past 12 months, he re
sponded to dozens of requests 
from Air Force bases worldwide, 
all from those who read his arti
cles. 

As a vehicle to obtain and 
share safety program ideas, 
Pierce established a crosstell pro
gram in 1985 using the Air Force 
Safety Journal. His articles, written 
under the header "FSO' s Corner" 
were immediately popular, and 
ideas poured in to him from 
across the Air Force. After 2 
years, the FSO's Corner moved 
to the Air Force's Flying Safety 
magazine where it continues as a 
forum to share safety program 
ideas. ''There are a lot of people 
out there with a lot of wisdom to 
share, and we all can benefit 
from their good ideas," he ex
plained. "Crosstell has been the 
life blood of my program." Pierce 
has authored more than 60 arti
cles for Flying Safety magazine. 
-The Managing Editor 
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CAPT BRUCE FIELDS 
Armstrong Laboratory 
Aircrew Training Research Division 
Mesa, Arizona 

• Night vision goggles (NVG) are on the 
way to your squadron. If you're an Air Force 
crewmember and you haven't flown with 
them yet, chances are good you soon will. 
Air Force policy directives now state all plat
forms will have NYC-compatible lighting, 
and MAJCOMs want the crews, you, capable 
of flying with NVGs. 

There's a lot of new and old information 
out there about NVGs, what they are, and 
what they can do for you. This article, hope
fully, will give you a better understanding of 
what is available to you and, perhaps, clear 
up any misconceptions you may have. 

The Basics 
Image intensifiers are the heart of the 

NVGs and have been around for many 
years. First generation (Gen I) tubes were 
large and cumbersome but they did enhance 
night operations, particularly for ground 

troops. Occasionally, an infrared (IR) light 
source was used to make the scene brighter 
to the intensifiers and, therefore, easier to re
solve. A few of these devices were taken into 
the air in observation or forward air control
ler airplanes. 

In the early 1970s, Air Force crews took a 
second generation (GenII) NVG, PVS-Ss, in
to the air and tried night flying. The PVS-5, 
while effective, was designed primarily for 
ground crews. Several modifications were 
made to its design in order to allow the 
crews to fly safely. Even so, the solution was 
less than desirable. One of the biggest prob
lems with the PVS-Ss was that the goggle's 
supporting structure blocked much of the 
crewmember' s vision below and around the 
intensifier tubes. 

These days, the most common goggles 
flown by Air Force crewmembers are either 
the AN I AVS-6 or the newer F4949. Both 
types fall under the designation Aviator 's A 
Night Vision Imaging System, or ANVIS, • 
and they look much like small binoculars. 
Actually, they are more similar to television 
tubes. 



NVGs work by intensifying the ambient 
A electromagnetic energy, which exists in the 
W night environment, by at least 2,000 times. 

What that really means is, under most cir
cumstances, they brighten up the night. For 
years, the AN/ AVS-6 has been extensively 
used by helo and C-130 crews, most com
monly in Air Force Special Operations Com
mand (AFSOC). 

What happens inside the NVGs, or 
"nogs," can best be described as mirrors and 
magic. But if you want a little more technical 
description, here goes. 

When you power up the NVGs, they be
gin collecting light, or photons, from the out
side scene. These photons knock electrons 
loose when they strike a photocathode (a 
plate coated with gallium arsenide) that's 
sealed in a vacuum. These electrons are then 
funneled through a very thin glass wafer (the 
microchannel plate) consisting of roughly 2 
million microscopic tubes. Each of these 
tubes is tilted at approximately 8 degrees, so 
collisions between those electrons and the 
tube walls are inevitable. 

For each electron that goes in the front end 
of this plate, approximately a thousand or 
more come out the back. Behind the mi-e crochannel plate is a phosphor screen that 
glows when an electron hits it, converting 
the electrons back to light. The phosphor 
glows green, and this is the image you see 
when you look into the NVGs. All this is 
helped along by different lenses, so what you 
see is really what's out there. A power sup
ply aids this process by introducing a differ
ential of several thousand volts during the 
image intensification process. Not to worry, 
though- the amperage is extremely low. 

Lighting Issues and Filters 
Cockpit lighting is possibly the most mis

understood issue related to NVG use. Even 
terms are often misused. For instance, NYC
compatible lighting refers to light, or energy, 
that the NVG cannot see. If compatible light 
is used to light cockpit instruments, the 
NVGs will not suffer any degradation, and 
you will be able to view the outside scene. 
On the other hand, if a cockpit light is incom
patible, the NVGs will intensify it, and the 
outside scene will be less visible. 

The intensifier tubes installed in NVGs are 
very sensitive to light, ranging from the yel

A low-green part of the spectrum out to the 
W near-IR. Without filters blocking the visible 

colors (light) in your cockpit or cargo com
partment, the NVGs would intensify any 
light having these colors which entered their 

front lenses. All you'd be looking at would 
be a too-bright, fogged-over image of the 
scene. This would make the NVGs unusable 
for flight. 

When you fly with NVGs, you're using 
them to view outside the cockpit, but you 
look under them to see instruments, charts, 
and switch positions. The NVGs, because of 
their design, will do their job and intensify 
the light from any sources they can "see," in
cluding those inside the aircraft, unless they 

are made "blind" to them. The manufactur
ers put filters in the front lenses to make the 
goggle blind to visible colors. 

This gets a little technical, but hang on. 
Soon it will all make sense. 

The filter that's inside the "nogs" (a minus
blue filter) is designed to block out all the 
light below either 625 nanometers (nm) (red
dish orange) or 665 nm (deep blood red). 
(Which number will depend on the class of 
filter being used, but that's another article.) 
Only colors "redder" than these colors, out to 
about 900 nm in the near-IR, get intensified 
by thenogs. 

For instance, with a filter that blocks all 
the energy below 625 nm, cockpits lit with 
properly filtered green light (550 nm, remem
ber?) will actually look black to the nogs. 
This is good because, as we said above, you 
don't want to intensify the light inside the 
cockpit, and you're not trying to look inside 
with the goggles. The filter blocks the "com
patible" light, or light below 625 nm. 

One thing you must understand, though, 
is that just because it's green doesn't mean 
it's compatible. Even light which appears 

continued next page 

Cockpit lighting 
is possibly the 
most misunder
stood issue relat
ed to NVG use. 
Even terms are 
often misused. 
For instance, 
NVG-compatible 
lighting refers to 
light or energy, 
that the NVG 
cannot see. If 
compatible light 
is used to light 
cockpit instru
ments, the NVGs 
will not suffer any 
degradation, 
and you will be 
able to view the 
outside scene. 
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green to the eye may contain infrared energy, 
and this has to be filtered to block it from 
reaching the intensifier tubes in the nogs. If 
not, while you may not be able to see the in
frared light, the goggles will, and, again, 
you'll degrade the outside scene. That's a bad 
thing. 

How is the night world illuminated? The 
majority of the energy in the night sky is 
near-IR; however, some is supplied by the 
moon- if it's up- or cultural lighting - if 
you're near it. Still, starlight and ionization in 
our upper a tmosphere account for most of 
the light tha t's out there . All that stuff is 
around 700 to 900 run, and there's plenty of it 
out there for the NVGs to intensify, even 
though people can't see it with the unaided 
eye. On the other hand, green light is around 
550nm. 

By this time, it should come as no surprise 
that the goggles are very sensitive to incom
patible light inside the aircraft. In fact, any in
compatible light (light the NVGs will intensi
fy) near the goggles will degrade the image 
you see. In some cases (such as a red fire light 
directly in front of you), the NVGs may be
come completely useless. In other cases (such 
as a red light on a side panel coming on), the 
a.Inow1t of degradation may not be as notice
able. The problem is, as a crewmember, you 
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may not know how much goggle efficiency e 
you are really losing, and this can put you in-
to a dangerous situation. 

So why aren't all your cockpits lit with 
compatible light? In a perfect world, they 
would be. But this is not a perfect world, and 
changing all the lights in a cockpit to NYC
compatible lighting is a very complicated 
and expensive modification. Until those 
modifications are complete, there are tempo
rary solutions available. Consult your 
MAJCOM or your unit tactics representa
tives regarding current options. 

Questions and Answers 
What follows are some common questions 

about using NVGs and some answers. If we 
don' t answer all your questions, feel free to 
contact us using the information at the end of 
this article. Remember, the final say on how 
NVGs are used in your aircraft depends on 
your MAJCOM and unit directives. 

Q. What's the most important thing to re
member when using NVGs? 

A. Focusing. Period. Everything else is 
secondary. If your goggles aren't focused A 
properly before you go out to the aircraft, 
you're setting yourself up. Everything that 
happens between the time you leave the fo
cusing lane and the time you put the goggles 



on in the aircraft works to degrade your vi-e sual acuity. Cockpit lights, windscreen trans
missivity problems, clouds over the stars -
all these things cut down on your ability to 
see what is outside. You owe it to yourself, 
your wingman, and your crew to be as good 
as you can be. Focusing your goggles prop
erly is the first step to getting there. 

Q. Can I use all my daytime tactics at 
night when I'm wearing NVGs? 

A. Not really. On most nights, the NVGs 
will help you see the horizon and the terrain 
at night more clearly than you can now, but 
new skills need to be learned. City lights, car 
lights, the moon, and the stars all give you 
some light to work with, but the only thing 
that can turn night into day is the sun. Never 
assume your daylight tactics will be the 
same at night, or that just because there's a 
full moon, there is enough illumination for 
your low-level operations. You will also 
have a more limited field of view when look
ing through NVGs. Current goggles have 
only a 40-degree field of view, and you'll 
have to learn new scanning techniques to 
overcome this limitation. 

Q. My eyes are 20/18 now. Will I be able 
a to see that well at night? 
W A. Maybe in the future, but right now the 

best visual acuity (VA) with NVGs is rough
ly 20/30 or less. While some of the older 
NVGs being used right now may not even 
do that well, some of the newer ones can 
provide a VA as low as 20/25 in a controlled 
environment, such as an eye lane. A lot de
pends on how well you focus the goggles. 
Again, proper adjustment prior to flight is criti
cal, and this can be done only in a controlled situ
ation. 

What you need to know is that the acuity 
you get in the focusing lane will always be 
better than what you will get in the airplane. 
HUDs, windscreens, and windows all ab
sorb some of the energy the NVGs use, and 
the acuity you get in the airplane depends 
on many things. Contact your local NVG 
training center for information on setting up 
a focusing lane. Or, as always, you can con
tact us. 

Q. You said we could cover incompati
ble lights with duct tape. But if I cover the 
lights in the fire handles, or a canopy or 
door warning light, will I still be able to 

A see it if it comes on in flight? 
W A. We're not advocating covering emer

gency lighting. This is a decision that must 
be made by the aircrews and your com
mand. But be aware, if an incompatible fire 

light does come on right in front of you, your 
ability to see outside will be very poor, and 
the appropriate actions must be taken. 

Q. Can't I just turn down the lights in the 
cockpit or cargo compartment so they're re
ally low but still bright enough to see the 
instruments? 

A. Sorry. All this will do is make it hard 
for you to read the instruments. Remember, 
while you can't see near-infrared light, the 
goggles can. A worst-case situation would be 
where your lights are so low you can't see 
anything inside with your unaided vision, 
but because the incompatible light degrades 
the NVG image, you can' t see outside either. 

Q. Since color in the cockpit degrades 
the NVG image, does this mean I can't have 
things like color radar or moving map dis
plays in the cockpit? 

A. No. It simply means that any incom
patible light should be minimized, and, if 
possible, the component's location should be 
out of the field of view of the NVGs. 

Q. How much illumination do I need to 
fly? 

A. That question has several different an
swers. The easiest answer is "some." NVGs 
intensify light that is already out there, so 
they don' t work when it's completely dark. 
During your training, you'll find out a full 
moon isn't always better than a crescent 
moon and starlight. And your illumination 
requirements will probably be different dur
ing training than they will be operationally. 
The amount of light the goggles need can al
so vary based on the contrast of the terrain 
you're flying over. 

Q. Does all this mean it's unsafe to fly 
withNVGs? 

A. Not at all. It just means you need to un
derstand the night environment as well as 
you do the day. Knowing what illusions are 
common with goggles, and understanding 
that flying at night will always be different 
and more difficult than during the day, will 
go a long way toward making NVG-aided 
flight much safer. 

Q. How can I find more information 
about NVGs and their use? 

A. Call or write us. 
Armstrong Laboratory (AL/HRA) 
Attn: Night Vision 
6001 S. Power Road, Bldg 558 
Mesa AZ 85206-0904 
DSN 474-6561, FAX -6560 
Commercial (602) 988-6561 • 

So why aren't all 

your cockpits lit 

with compatible 

light? In a perfect 

world, they would 

be. But this is not 

a perfect world, 

and changing all 

the lights in a 

cockpit to NVG

compatible light

ing is a very com

plicated and ex

pensive modifica

tion. Until those 

modifications are 

complete, there 

are temporary so

lutions available. 
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AIR FORCE 
FLIGHT STANDARDS 

AGENCY 

MAJ BOB FOWLER 
AFFSNXOFD 

• It's that time 
again - time to 
rack your sum
mer-fried brain 
and return to 
that reality of no 
leave until 
Christmas. To 
get you started 
right, your boss 
has given you 
permission to 
travel to the 
lesser-known 
and often

avoided northern tier. Leaving your home base in south 
Texas, and multiple-hopping to Las Vegas to get gas (it's 
only 80 degrees there, so it must be northern), you de
cide to fly to Grand Forks AFB, KRDR for the night. 

Let the questions begin. Oh, yeah, there are no 
NOTAMs in effect, and the airfield is 3SCT80BKN I 
6000/17015/ 998. 

1. Having flown NRP (National Route Program, for 
those of you who haven't read Flying Safety lately) to 
Pierre VORTAC, about 240 miles SW of RDR, you de
cide to arrive in the low structure. In answer to your 
request for lower, ATC gives you: "Roger, descend to 
5,000 feet, proceed direct JMS V561 GFK; at GFK 
cleared for the ILS RWY 17 at Grand Forks AFB; 
Grand Forks altimeter is 30.00." After picking your 
jaw up off the cockpit floor, when can you descend 
below 5,000 feet? 

a. Established on V561 after passing JMS since the 
MEA for the segment is 4,000 feet. 

b. Outbound abeam the holding fix for the holding
in-lieu ILS procedure. 

c. Established on the 315 R from GFK. 
d . Established on the localizer inbound. 

2. Now that you're at the right altitude (don't look 
here for the answer), what do you do at GLIB IAF. 

a. Turn up to 45° from the outbound holding course 
(or use normal direct entry procedures) to enter the 
holding-in-lieu for one tum to align yourself and begin 
the approach. 

b. Turn left onto the localizer and begin the ap
proach. 

c. I'm not at GLIB. I turned to the RDR 279/ 12 for the 
arc approach. I don't think the TERPs guy knew what 
he was doing when he built the holding-in-lieu. 

d. Tum up to 30° from the outbound holding course 
since 45 is not allowed for a holding-in-lieu. 

3. It's a little late now, but what does the title of the 
approach tell you about equipment you will need to 
fly the final approach to the ILS RWY 17? 

a. Localizer only approaches are not allowed. 
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b. You need an operating ILS receiver to fly the final 
approach portion. 

c. DME or radar. 
d. The dreaded B and C. 

4. As you begin to descend on the approach, you 
notice the 300 SCT weather seems to be a little more 
overcast than scattered. If you haven't seen the run
way by start your missed approach proce
dure. 

a. Based upon the timing chart. 
b. When the controller tells you, if you are flying 

with radar monitoring. 
c.1.8 DME. 
d. 1,099 feet on the barometric altimeter. 

5. Now go back in time. You get cleared for the Lo
calizer Only, RWY 17, because the glide slope is out of 
service. Where is your missed approach point? 

a.1.8DME. 
b. You can't fly the approach. The weather of 3SC::T is 

below minimums. 
c. Based upon the timing box. 
d. A and C above. 

Bonus Question: The published TCH of 50 feet 
means that the aircraft's landing gear will be 50 feet 
above the runway threshold if the aircraft maintains 



the trajectory established by the ILS glide slope. 
~ a. True. 
'W' b.False. 

c. Don't ask me- I don' t need the extra credit. I got 
the rest right. 

ANSWERS 
1. C. So all of you who didn't answer the bonus ques

tion, go back and try again. The reference is AFR 51-37, 
10-6e: When cleared for the approach, maintain the last 
assigned altitude until established on a segment of the 
published routing or instrument approach procedure. 

2. A. AFR 51-37, 12-3b: The entry maneuvering [for 
the Holding Pattern (In Lieu of Procedure 
Turn)] is the same as for any other holding 
pattern. In this ccfse, your heading from GFK """'" "'

0

' 

is not within 70 of the holding course, so a 
right turn is the shortest direction to parallel 
or intercept the holding course outbound. 
You are also "conveniently aligned" for a 
teardrop entry if you choose. 

3. B. AFR 51-37, 7-6a(3)(a): ... approaches 
are identified by the types of navigation aids 
which provide final approach guidance and 
the runway to which the final approach 
courses are aligned. The fact that the ap
proach plate states "Radar or DME re
quired" means that, yes, Radar or DME is re
quired to be allowed to fly the procedure, 

~but you need only ILS capability to fly the fi
W nal approach portion. 

4. D . AFR 51-37, 13-1 b(2)(e): Maintain a 
complete instrument cross-check throughout 
the approach, with increased emphasis on 
the altimeter during the latter part (decision 
height (DH) is determined by the barometric 
altimeter) ... At DH, if visual reference with 
the runway environment is established, con
tinue the approach to landing using flight in
struments to complement the visual refer
ence. AFR 51-37, 15-1c. The missed approach 
point for any precision approach is the point 
at which DH is reached . 

5. D. AFR 51-37, 15-1a(2)(b): Timing is re
quired when the final approach does not ter
minate at a published fix, as is usually the 
case with VOR, NOB, DME, and localizer .. . 
(Timing can also be valuable as a backup in 
the event of DME loss or other problems which might 
preclude determination of the MAP). Radar could also 
be used IF the approach plate had it marked as such, 
like it does for the FAF-6/RAOAR. 

BONUS: B. AIM 1-10.d.6: The published glide slope 
threshold crossing height (TCH) DOES NOT represent 
the height of the actual glidepath on-course indication 
above the runway threshold. It is used as a reference for 

.A planning purposes which represents the height above 
w the runway threshold that an aircraft's glide slope an

tenna should be, if that aircraft remains on a trajectory 
formed by the 4-rnile-to-middle marker glidepath seg
ment. AIM 1-10.d.7: Pilots must be aware of the vertical 

height between the aircraft's glide slope antenna and 
the main gear in the landing configuration and, at the 
DH, plan to adjust the descent angle accordingly if the 
published TCH indicates the wheel crossing height over 
the runway threshold may not be satisfactory. Tests in
dicate a comfortable wheel crossing height is approxi
mately 20 to 30 feet, depending on the type of aircraft. 

All done. Hope you had fun and got surprised on 
one or two of the questions. 

The TCH is something that has recently been high
lighted by some larger aircraft touching down in or 
near the overrun, thinking they were on glide slope. 
Most airports are set up for the aircraft that fly the rna-
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jority of approaches at the airfield. Just a reminder: If 
you are on the VASis, "on the glide slope," and cross 
the end of the runway at the TCH, YOU are still respon
sible if you land short, long, or off the runway, no mat
ter how many visual aids to landing there are on the 
airfield. Landing is a visual maneuver. Keep an eye out. 

Keep the phone calls coming. As noted recently, a 
couple errors occurred in the articles, and you have 
been very willing to let us know. At least, we see that 
you are reading our stuff. Once again, call us at 
AFFSA, DSN 858-5416, Comm (301) 981-5416, if you 
have any questions on this quiz or anything else in
strument-related. • 
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Two Times Getting It Right 
Equals One Mishap 

• Remember when you were 16 or so years 
old, tore your first car's engine apart, put it 
all back together again only to discover a 
bucketful of hardware left over? And you 
didn't have a clue as to where it was all sup
posed to go - until the car eventually sput
tered to a stop some time later. 

An F-15 pilot was returning from a local 
training flight when one of his engines started 
acting up - RPM, FTIT, and oil pressure 
gauge surges. Despite cycling the erratic en
gine's engine electronic control (EEC), the 
surges continued. The pilot turned the EEC off 
and brought the engine back to idle. 

On a single-engine final approach, the mis
hap engine's RPM decreased, and the FTIT 
climbed toward an overtemp condition. So the 
pilot shut it down and continued the no-kid
din', one-engine approach to an uneventful 
landing. 

The mishap unit did a fine job researching 
this mishap's development. They found the 
mishap engine's N2 sensor line- which goes 
between the N2 sensor and the unified fuel 

The Gremlins Win Another!! 

Here's a little mystery. How is it possible 
to have a Class C ground mishap on a jet, 
then fly it to the Class C flight mishap cate
gory before it's fixed? 

Prior to a fighter aircraft taking off for an 
intercept training mission, both the pilot and 
crew chief performed preflights. Everything 
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control (UFC) - had a crack where a B-nut 
was welded to the line. The crack had disrupt-A 
ed the fuel flow to the UFC which, in turn, W 
caused inaccurate UFC scheduling and engine 
surges. 

Unfortunately, this mishap engine was in
volved in another similar incident only a cou
ple of sorties earlier involving only a ground 
abort. It is believed in this first incident, main
tenance changed the N2 sensor line but only 
installed one of the two tech data-required at
tach clamps- clamps that prevent the line 
from vibrating enough to cause fatigue failure! 

Do you wonder what the installation main
tainer and the task inspector thought about 
that extra clamp after the first installation? Or 
is this really the second incident of the mishap 
line? Could it be possible the missing clamp 
that caused the second line's fatigue failure al
so caused the first line's failure? If this is true, 
there appears to be a "backyard" mechanic's 
failing to adhere to tech data requirements. 

Well, even now in the real-life, adult world, 
the Air Force still has a few "immature back
yard mechanics" scratching their heads over 
that one little clamp, cotter pin, or bolt left 
over after a task is completed, or they don't 
follow tech data to discover some other unsafe
mechanic's faulty work. 

A serious lack of task credibility and per
sonal integrity prevents the mechanic(s) from 
solving the "leftover or missing hardware" di
lemma -until an inspector or a mishap in
vestigation forces him or her to address the 
origin of the "uninstalled" piece of hardware. 
Hopefully, one day a supervisor will get their 
attention (like your dad did when you were 
young in order to instill and develop your 
own self-discipline values) and put a perma
nent stop to this unsafe behavior and lack
adaisical attitude - a behavior or attitude 
that was never condoned in the past and cer
tainly wouldn't be now!! 

looked fine. The takeoff, landing, and the 
training sortie were uneventful. 

The pilot's postflight inspection didn't turn 
up anything out of the ordinary, but the crew 
chief's inspection was a different story. There 
was a 7-inch gash discovered on the bottom, 
aft tip of a horizontal stab. A 

It was determined the location and the W' 
kind of slice in the sheet metal ruled out the 
possibility of an in-flight incident causing the 
damage. However, there had been some sheet 
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metal work performed in close proximity to 
~the damaged area the day prior to the flight. 
'W it's assumed the damage was done during 

this maintenance activity. For instance, a 
maintenance stand could have been 
run into the horizontal stab. 

Well , thi s " m ainten a n ce 
stand" theory seems reasonable 
at first, but a 7-inch gash! That 
would mean a runaway stand 
must have gotten up quite a 
head of s team to hit and tear an 
aircraft's skin 7 inches. Someone 
would' ve had to have forgotten 
to lock th e m aintena nce s tand 
wheels though. 

Now, on the other hand, if a maintainer 
pushed the stand into the horizontal stab dur-

Torque Values Aren't Based on 
Brute Strength 

A helicopter crew had cranked up their en
gines, and w hen the p ilo ts ad va nced the 
throttles for further pre-taxi checks, the entire 
crew smelled an electrical odor. A quick scan 

A of th e e n g ines b y 
W the flight engineer 

reveal ed sm o ke 
coming from one of ............ -.-.., 
them. The aircraft 
commander direct
ed a n e m ergency 
shutdown and d e
cl ared a ground 
emergency with the 
ATC folks. 

Maint e n a n ce 
found extensive en
gine cowling dam
age due to a broken 
engine exhaust d e
swirl clamp causing 
hot exhaust gases to 
enter th e eng ine 
compartment. The 
clamp's b olt showed signs of being over
torqued which led to the bolt's eventual failure. 

The last known maintenance in the de-swirl 
clamp area was a d epo t-level mod accom
plished sometime earlier. A one-time inspec
tion of the rest of the unit's aircraft was accom
plished with no further discrepancies found. e Weapon system and equipment tech da ta 
usually have a torque value for just about ev
ery bolt u sed in our ai rcraft and equipment 
inven tories. If "specific" weapon system tech 

ing the maintenance activity, surely the indi
vidual would have felt the jarring collision 
w ith the aircraft and investi ga ted fo r any 

damage! Then a writeup in the forms, a 
structural integrity evalua tion, and 

repair action would have all taken 
place - especially if the main
tainer working in that area was 
a sheet metal specialist! So, tha t 
scenario doesn' t seem to work 
either. 

Nobody stood up to the plate 
and owned up to the damage, 

so now the mishap unit won' t be 
able to take the proper action to 

prevent it from happening again. 
The gremlins win another mishap cause! 

da ta doesn't, then generalized hardware tech 
data might. Regardless - specific or general
ized - no mechanic should be crankin g 
down a clamp bolt until it's bent, distorted, 
and/or cracked! 

Now just put yourself in the flight crew's 
shoes and imagine, if you will, that this mis
hap could have let loose a t cruise altitude, 

ove r wa ter, a h a lf 
h our or so fro m 
land! Just remember 
th a t the nex t tim e 
you want to "really 
put the meat" to 
tha t bolt, screw, or 
nut. Prop er torqu
ing is as simple as 
properly installing a 
co tter pin, but we 
s till see a mi sh a p 
problem with these 
simple little tasks. 

Look, fo lks, this 
aircraft maintenance 
business is pre tt y 
seri o u s s tuff . Be
li eve it o r n o t, its 
credibility is critical 

to the Air Force's mission and our national se
curity as a whole. And, yes, even one over
torqued bolt on one aircraft flying one critical 
mission can have devas ta ting consequences. 
For this reason and more, maintenance is not 
fo r the weak-hearted or lackadaisical! It's a 
universally recognized p rofessional avia tion 
voca tion that has a definitive set of personal 
and p rofessional ethics and s tandard s and 
w here torque values aren't based on brute 
strength! • 
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