
































































between the pilot and crewchief. 
A helping hand is available to 
the mechanic in the foruis of 
TMs and experienced personnel. 
An assist is given by the pilot in 
his pre£ligh t also. 

Keeping in mInd the fact that 
not all mechanics are assigned to 
South Vietnam,' the emphasis in 
their training is directed toward 
that atmosphere of flying and 
working condi tions. The bulk 6f 
Army aviation is how found in 
South Vietnam, so the majority of 
attention will be given to those 
individuals. 

I am sure every pilot in Army 
aviation has had some personal 
experience with a crewchief or 
mechanic . . All . my relations have 
been cordial and every encoun ter 
with a crewchief seemed to point 
to. the fact that the instruction 
given at the United States Army 
Aviation . School is the highest 
caliber: Reports from South Viet­
nam have been very favorable, 
with comments of better quality 
and dis tribu tion. 

If one had access to records of 
crewchie£s' actions in emergency 
conditions in South Vietnam cov­
ering. every 'situation and environ­
�m�e�n�t�~� a very interesting book 
could. be written on their bravery 
and disregard �f�o�~� personal safety. 
A survey of Army aviators would 
surdy be filled with stories of in­
Cidents .in isolated. outposts or 
water-filled rice paddies looking 
bver a �c�r�e�w�c�h�i�~�£�,�s� shoulderappre­
hensively asking, "Can you fix 
it?" 

The flight pay received by the 
crewchief is only a token of pay­
ment for the duties performed. 
Before any mission is flown, he is 
with his aircraft long before take­
off time to ensure that everythirig 
is in a state of readiness and 
safety. At the end of the flight 
and after the pilots have departed 
for debriefings, you wiil find �t�~�e� 
crewchief going over his aircraft 
once again. 
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With the coming of turbine 
powered helicopters, the ratio of 
maintenance manhours versus 
flight hqurs went down consider­
ably, but the added responsibility 
of weapons and the combat en­
vironment lightened the load very 
little on the crewchief. 

I have often wondered just how 
a crew chief felt when he learned 
that a pilot received a Distin­
guished Flying Cross or . some 
other award for an act of heroism 
performed in South Vietnam and 
the only reward he �r�e�c�~�i�v�e�d� was 
a verbal "Well Done"? One might 
ask, Why a decoration when he is 

oniy doing what is expected of 
him and that it is an occupational 
hazard? The American soldier, 
especially the crewchief, works 
harder and gets less recognition 
for his efforts than any other citi­
zen I can think of. The majority 
of crewchiefs return from South 
Vietnam with an Air Medal, Oc­
�~�u�p�a�t�i�o�n� Medal, and possibly a 
Commendation Medal or Good 
Conduct Medal. Less visible is the 
year's maintenance experience 
and the maturity most young 
crewchiefs achieve. A world of 
credit is due this breed of soldier 
-and it is overdue. 

A crewchief from the 1st Cay Division fills out a U.H-1D logbook 



SLEEP 
Lieutenant Colonel Charles R. Ogle 

With all of our personal knowledge and with all 
of our scientific information available, nobody 
seems to know exactly how or why we go to sleep 

D ID YOU EVER wonder why 
we go to sleep? And after 

we've gone, why we stay asleep 
as long as we do? Or why a good 
night's sleep refreshes and restores 
us, while a loss of sleep makes us 
tired, irritable, and less efficient? 

These are questions that every­
one feels qualified to discuss be­
cause everyone has personal ex­
perience with the subject. Then 
what's to be gained by discussing 
a subject with which We are all 
so familiar? 

Increased knowledge-the type 
of knowledge that could save your 
life, or perhaps the life of some­
one for whom you are responsi­
ble. How? The number of acci­
dents that have been caused be­
cause of a lack of sleep, or the 
number of incorrect or poor deci­
sions made by men whose effici­
ency was lowered because of a 
lack of sleep, would fill the pages 
of many books. And the average 
man does not give enough thought 
and consideration to the impor­
tance of this commonplace sub­
ject. 

A great deal of scientific effort 
has been expended on the study 
of sleep. The data, studies, and 
books on the subject would fill a 
respectable library. But with all 
our personal knowledge and with 
all this scientific information 

available, nobody seems to know 
exactly how or why we go to sleep. 

This is an interesting fact when 
we consider that the average man 
spends about one-third of his time 
sleeping. Some of us get more, 
some of us get less, but the aver­
age man will get about 8 hours of 
sleep during the normal 24-hour 
period. The exact amount varies 
with the need of the individual, 
the time, the place, the activity 
and the environmen~. 

One of the firs t things that we 
observe in an examination of 
man's sleep habits is that his sleep 
is "monophasic" in nature. That 
is, he performs his sleep in one 
continuous period. 

Man's period of sleep is usually 
taken at night. Whether this night 
sleep is the natural thing for man 
or whether it is just a habit, timed 
and formed by the social order, is 
an interesting question. Our so­
ciety is certainly geared to a day­
light operation. 

Our sleep wakefuiness cycle is 
geared to the 24-hour period cor­
responding to the natural one 
estabiished by the earth's rotation. 
There is no substantial proof that 
the period of our sleep corre­
sponds to the period of night by 
virtue of some law of nature. The 
sleep habits of men in an environ­
ment without a normal day-night 

phasing still retain the same sleep 
to wakefulness ratio. 

There is evidence to indicate 
that in the sleep habits of the very 
young, a pattern develops that 
shows a distinct accommodation 
to the environment. 

Scientists have determined that 
man is not just asleep or awake 
but that there are many stages of 
sleep that range from drowsiness 
to deep sleep. As an individual 
advances from one of these stages 
to the next he becomes more re­
laxed and less aware of his sur­
roundings. As he moves toward 
the deeper states, his heartbeat, 
blood pressure, and respiration 
all tend to slow down. 

In the first or drowsy state a 
person is easily awakened, and if 
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questioned may insist that he 
wasn't asleep at all. He can usu­
ally be awakened by a light or a 
sound. As a man drifts into the 
deeper stages of sleep it becomes 
increasingly more difficult to 
arouse him. He doesn't react as 
quickly to internal or external 
stimuli. 

It would simplify our under­
standing if man began his night's 
sleep at the state of lightest sleep 
and then moved through the vari­
ous stages to that of the deepest, 
there to remain until awakened. 
However, when the average man 
reaches the deepest sleep, he re­
verses the direction and passes 
back toward the lighter stages. 
The amount of time spent by an 
individual as he passes from one 
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stage to the next, then from deep­
est back to light sleep varies with 
the individual. The full cyCle 
usually requires 90-120 minutes. 

Probably of greatest concern to 
us is what happens to a man when 
he is deprived of sleep or has his 
sleep pattern altered. A lot of 
information is available on this 
aspect of sleep because one of the 
most widely used techniques of 
studying man's need for sleep has 
been to observe him when it has 
been deprived him. 

The effects of acute sleep loss 
in man will vary with the individ­
ual, the environment, the amount 
of deprivation, and the effect be­
ing measured. 

Dr. N athanial Kleitman, one of 
the world's leading authorities on 

sleep, states that no impairment 
of efficiency is obvious for a sleep 
loss of 24 hours. Beyond this 
period the effects v.ary with indi­
viduals, but common to all is a 
general loss of efficiency, physical 
discomfort, inability to concen­
trate, loss of attentiveness, arid an 
overwhelming desire to sleep. 
Chronic sleep loss and the ability 
of man is best summed up by 
Kleitman: "The results of sleep 
deprivatioI? experiments do not 
furnish information on the ab­
solute wakefulness capacity of 
man because, as pointed out, after 
48-60 hours of wakefulness, the 

When he wrote this article COL 
Ogle was Chief} Literature Divi­
sion} Dept of P&NRI} Ft Rucker} 
Ala. He is now serving in Vietnam. 
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Think before roughly shaking a mechanic or crewchief out of the sack 

subjecfs condition and perform­
ance are so far below the usual 
wa~efulness level that the term 
'wakefulness' loses it acceptable 
meaning." . 

We can conclude that man must 
have a certain amount. of sleep if 
he is to remain efficient. We see 
that beyond 24 hours of wakeful­
ness, he becomes inefficient. We 
also noted earlier that man gets 
about 8 hours of sleep during each 
24-hour period and this is usually 
done i~ one "sitting." 

This natural .schedule will hot 
be acceptable in many cases. Sup­
pose, for example, that a crew of 
three men are on a fUgh t to · the 
moon. One man. must be on duty 
a t all times. The Crew du ties are 
such that the maximum time that 
they can . continuously perform 
these duties ·is {hours. The sched­
uling problem is obvious. 

Alteration of the normal sleep­
wakefulness Cycle of 8 hours sleep 
followed by 16 hours of wakeful­
ness has been tried experimentally 
to determine the most efficient 

ratio of work to re~t p(!riods. 
The "watchsys~em" of the Navy 

and Merchdnt Marine providing 
for 4 hours on duty arid 8 hours 
off duty hasbeerLused successfully 
for years. This alters a man's abil­
i ty to get 8 hours sleep in one 
period, but otherwise in no way 
decreases his efficiency. . 

O. S. Adams and W. D. Chiles 
conducted some of the earliest 
experimental studies on the per­
formance of individuals under 
varying duty-rest period schedules. 
The experiments .were conducted 
over . 96-hour periods and the 
schedules included: 

Hours at Duty Hours at Rest 
2 2 
4 4 
6 6 
8 8 

The results of these tests sug-
gested "that for both active tasks 
(mental arithmetic and pattern 
perception) and the passive tasks 
(monitoring and vigilance) the 2 
and 4 hour shifts were preferable." 

A second group of experiments 
that followed the schedule listed 

below, also fOr a period of 96 
hours, was conducted later: 

Hours of Duty Hours of Rest 
4 2 

.6 2 
N either was found to be better. 

However, the individuals follow­
ing the 4 hours of duty and the 2 
hours of rest schedule averaged 
5.5 hours sleep during each 24-
hour. period, whereas the 6 and 2 
got less than 4 hours of sleep. 
This minimum amount of sleep 
may not be adequate over long 
periods,. dependIng upon the in­
dividual and his duties. 

Additional studies were subse­
quently . made that followed 4 
hours duty a~d 2 res~, and 4 duty 
and 4 re~t schedules for periods of 
two weeks. Conclusions confirmed 
the 4 hours duty and 2 hours rest 
schedule . provides for acceptable 
performarice· ~or at least 2 weeks. 
The performance of the 4 and 4 
was better and recommended for 
long~r periods of 60-90 · days in 
terms of performance efficiency. 

A primary consideration in this 
matter of such dose ;scheduling is 
the effect on an individual's per­
formance when you interrupt . hi~ 
routine and deprive him of one of 
his scheduled periods of rest. That 
is, instea,d of the duty-rest, duty­
rest, duty-rest cycle. the man would 
have a duty-rest, duty-duty, duty­
rest cycle. 

This type situation might arise 
in an emergency. How long would 
it take after · this interruption for 
a man's efficiency to return to the 
same level that it was before the 
interruptioI).? . 
. A group of scientists, using one 

schedule of 4 hours of duty and 
4 hours of rest and another sched­
ule of 4 hours of duty arid 2 of 
rest, studied the .problem. 

They cOllcluded thai: pe.rform­
ance is maintained at . a higher 
level by subjects working 12 hours 
per day on . the 4 hours of duty 
and 4 hours of rest schedule than 
by those ~orking 1"6 hours 'per 
day following a schedule of 4 
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hours of duty and 2 hours of rest. 
Interference with the rest periods 
will result in loss of efficiency in 
both cases, but a sleep loss will 
affect the performance of those on 
the 4-hour duty and 2-hour rest 
schedule more than those on a 
4-hour duty and 4-hour rest 
schedule. 

Performance after sleep de­
privation will return to normal 
for the subjects on a 4-4 schedule 
after 2 periods (8 hours) of sleep. 
The total time involved would be 
12 hours. Those on the 4-2 sched-

ule would need 3 periods (6 
hours) of sleep. The total time 
req uired would be 14 hours to 
return them to a performance 
level equal to that before the 
period of sleep loss. 

Research on sleep continues, 
and knowledge on the subject in­
creases. Although we cannot say 
positively how or why a person 
sleeps, we can state wi thout con­
tradiction that man must sleep. 
We know tha t man's sleep and 
wakefulness occurs in a rhythm 
that varies with individuals and 

conditions. Also, without a proper 
ratio of sleep to wakefulness man's 
efficiency is reduced. 

Keep these facts in mind the 
next time you schedule an avia­
tor for a flight after extended 
periods with minimum sleep, or 
when you shake a willing crew­
chief or mechanic out of the sack 
to make a delicate adjustment on 
some part of an aircraft. Under 
these conditions, your decision 
may have some lasting influence 
on the lives and actions of your 
men. ~ 

Chinook Lifts Top Load 

ABOEING CH-47B helicopter 
recently demonstrated its 

ability to operate at gross weights 
up to 46,000 pounds. Because of 
its low empty weight of 19,375 
pounds, this means the Chinook 
is capable of carrying useful pay­
loads up to 25,500 pounds. Both 
the gross weight and useful pay­
load figures are believed to be 
records for free world production 
helicopters. The present author­
ized operating gross weight for 
the current production Chinook 
model is 40,000 pounds. 

The Chinook performed the 
following maneuvers at high gross 
weight: hovering-in-ground effect, 
left and right turns, climb to ser­
vice ceiling and standard flight 
maneuvers at 2,000 and 4,000 feet. 
Maximum speed achieved was 142 
knots. Based on preliminary eval­
ulation of flight data, it appears 
the gross weight envelope for ad­
vanced Chinook helicopters can 
be increased. 

CH-47B model Chinooks are 
currently in production for the 
U. S. Army. 
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AIRCRAFT 
ENVELOPE 
SENSE 

EVERYBODY IN AVIATION circles knows 
about Murphy's Law. (If it is possible to in­

stall a doohickey backwards, somebody is sure to 
do it.) 

Toy manufacturers have a law all their own, just 
as infallible, one guaranteed to bring in fat profits 
every time Christmas rolls around. 

It goes: If you play with anything long enough~ 
it will break. 

Any parent who has seen Junior work over the 
shiny new $19.95 toy fire truck Santa put under 
the tree can appreciate the general idea. By the 
time Junior is tucked away for the night, full of 
plum pudding and turkey, good old Hook and 
Ladder No. 5 is missing a wheel or two, the hood 
is caved in, the steering gear is no longer function­
ing, and the whole thing looks as if it had been 
run over by a tank. 

From the toy manufacturers' standpoint, this is 
fine. They aren't interested in their products' time 
before overhaul. If he is soft enough in the head -
and a fair percentage are - Pop can always cough 
up an extra $19.95 and produce another engine for 
Junior to beat on with a hammer. Or he can buy 
something else equally as breakable. Any way you 
slice it, the toy people wind up declaring extra 
dividends and spending the two weeks at Bimini 
while Pop is down at the office with his nose to the 
grindstone. 

If a toy's longevity did mean more cash in the 
till, you could bet the next $19.95 you got your 
hands on they would do something about it. 
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the following 28 pages prepared 
by the United States Army 

Board for Aviation Accident Research 

For one thing, they'd make Hook and Ladder 
No.5 out of something more substantial than ma­
terial with the strength of a soap bubble. 

They might hire somebody like Junior to pound 
on a sample model with a hammer and drop it out 
of a window to see how much extreme treatment it 
could take. 

They would strengthen the weak points. 
And they might send along with each toy a set 

of instructions telling what it was supposed to do, 
what it could do, and what it should never be 
asked to do. 

You could call such a document the Hook and 
Ladder No.5 envelope. 

AIR MAIL SPECIAL 

Up to a few years ago, if you had asked anybody 
in Army aviation what was meant by the flight 
envelope, he would have assured you it was the 
fastest possible way to get a letter filled with all 
kinds of slushy phrases to the girl back in East 
Peoria, Ill. It is still not a bad definition. You 
might try it next time, instead of saving money on 
stamps. 

In recent years the flight envelope has taken on 
a more businesslike significance for Army aviators. 
Today it is a handy-and deadly important-way 
of getting across the basic idea that an aircraft in 
the hands of an unthinking aviator, mechanic, or 
supervisor is in just about the same unhappy fix as 
Junior'S fire engine on Christmas morning. 

IF YOU PLAY WITH AN AIRCRAFT 
LONG ENOUGH IT WILL BREAK, 
TOO. 
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ENVELOPE 
SENSE 
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.... 

in recent years the flight 

envelope has taken on 

a more business-like significance 

for Army aviators . . . 

To put it in a few words, the flight envelope is 
the prescribed operational limit beyond which no 
particular aircraft should be deliberately pushed 
except in emergencies and then only for the short­
est possible duration. 

Or you might try calling it the "endurance 
limit," the operational load which, if never ex­
ceeded, guarantees the aircraft will stay in service 
about as long as the deacon's one hoss shay and will 
be flying long after the last DC-3 has been turned 
into a hot dog stand. 

You can call it just about anything you want so 
long as (a) you fully understand its importance, 
(b) are familiar with the limitations for your 
particular aircraft, and (c) stay inside the envelope 
like a silkworm in a cocoon. 

AGREED BY ALL 

We will agree this is kindergarten stuff no avia­
tor is likely to raise an argument about. It's a 
known fact that if you abuse any piece of machin­
ery long enough it will wind up as punchy as a 
fighter who has taken too many right hooks to the 
head. You learned back in grade school that a 
paper clip will last forever if you use it as a paper 
clip (the paper clip envelope). After you have 
twisted it out of shape and bent it back and forth 
a few times, you have two pieces of useless wire 
on your hands. 

U. S. ARMY AVIATION DIGEST 



to put it zn ri few words, the flight envelope 

is the prescribed operational limit beyond which no 

particular aircraft should be deliberately 

pushed except in emergencies and then only 

for the shortest possible duration . . . 

Agreeing on something and practicing it faith­
fully as sound, sensible doctrine are two different 
things, as the. chaplain will be glad to explain. 
There is plenty of evidence - too nnich - to indi­
cate that aircraft and aircraft components are fail­
ing because they have consistently been made to 
operate outside the envelope . . They have been 
asked to take hurdles they can go over once, twice, 
or a dozen or more times, but which trip them 
sooner or later, after enough mechanical fatigue 
has piled up. 

Why should trained aviators who should know 
what the flight envClope is be guilty of mistreat­
ment of their faithful Bird Dogs and Chinooks? 
Does Roy Rogers kick Trigger? Does Charlie Brown 
put Snoopy on half rations? It wouldn't seem 
humane. 

The answer to inhumane treatment of an aviation 
man's best friend, his trusty aircraft, is woefully 
simple. Some people have never taken the trouble 
to gain a sound appreciation of what the . flight 
envelope really is .. A good thing, to be sure. Sound 
doctrine, like visiting your deI\~ist twice a year, 
but nothirig to get in a tizzy about if it is over­
looked on occasions when the notion strikes. 

People like this are in the same blissful and dan­
gerous state of mind as the chap who lit a match 
to see if his car's gas tank was empty. "I can't 
understand it," he told the doctor when he woke 
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ENVELOPE SENSE 

the flight envelope for any 

aircraft is iron bound; 

it can be violated, 

but not for long . .. 

up in the hospital. "i've done the sa~e thing 
many times before and nothing happened." 
Ah~ so. The real fact is that the flight envelope 

for any aircraft is a precisely calculated formula 
arrived at by mathematics, painstaking bench tests, 
arid long hours of practical experience. Sure, it 
can be exceedec;l, because f~r one thing its limits do 
not represent the point at which the wings tear 
off or the rotor blades come apart. It has a built-in 
safety factor, meaning there is a healthy margin 
between ' what the envelope says is the practical 
operating limit and the one at which the aircraft 
begins to disintegrate into bits and pieces. 

So the flight envelop.e can be violated. But not 
for long, remember - and never deliberately. It's 
a law, l~ot a rule-of-thumb. The Big House up the 
river is packed full of chaps who somehow got the 
idea that . if they could break the law once they 
could keep it up forever. They are in the same sad 

40 

shape as the pitcher that went to the well once too 
often. The fellow who carried it had never boned 
up on his pitcher envelope. 

BLACK AND WHITE 

It stands to reason that if you ate going to stay 
within the law, like any respectable, patriotic Citi­
zen, you've got to know the law, inside and out 
and backwards and forwards. 1£ you are uriaware 
that the government has stem. views on illegal pro­
duction of booze, you should not be sutprised if 
the "Revenooers" show up some day and haul you 
off to jail for operating a still. 

Ah, so again, and in spades. Let's take the Von 
diagram for any aircraft, for instance, which is the 
true black-and-white statement of the enveJope. At 
first glance it looks like the work of a mad mathe­
matician coked to the eyebrows on LSD. And that 
is just about all some aviators give it - a first 
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an imperfect grasp of the V-n 

diagram can be as 

explosive as a dim notion 

of how to handle TNT. 

glance. ThrQwn by the lines and arrQWS shQQting 
Qff in all directiQns and tenns such as the limit 
IQad factQr and the ultimate IQad factQr, an already 
QverwQrked man can put Qff thQrQugh study Qf the 
diagram fQr a rainy day Qr, what can be WQrse, give 
it a lick and a prQmise · and cQnvince himself he 
has it nailed dQwn CQld. 

Either way, SQme nQt-sQ-fine day he is likely to. 
discQver he has bQught himself a nice mess Qf Grade 
A trQuble, reduced fQr quick sale. An' imperfect 
grasp Qf the V-n diagram can be as PQtentially ex­
plQsive as a dim nQtiQn Qf hQW to. do. anything else 
- frQm handling TNT to. trapping skunks. YQU 
might be better Qff nQt knQwing anything at all Qn 
the subject. YQU CQuld at least be QvercautiQus 
rather than QvercQnfident. And limited knQwledge 
feeds Qn QvercQrifidence the way the WQlf went after 
Little Red' Riding HQQd's grandma. 
. A~' avia·tQr wh~ has nQt given his V-n diagram all 
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e­.: --

the attentiQn it deserves i~ likely to. miss Qne Qr two. 
simple but basic facts abQut the whQle envelQpe 
business. If a pilQt tells yQU h~ has taken his air­
craft up t·Q the red line any number Qf times and 
beyQnd Qn a few QccasiQns and then gQes Qn to. say 
it dQesn't make ali that much differ~nce, yQU can 
~e sure yQU are talking to. a man who. has given his 
V-n diagram the Qld quick . and easy. He hasn't 
grasped the fact that the red line is a barrier you 
never deliberately go. beyond and, what's mQre, yQU 
dQn't go. up to unless yQU have to. ' 

And if he is all that mixed up in his thinking, he 
may be equally at sea when it CQmes to. a cQuple Qf 
Qther basic truths which can bring an aircraft's life 
to. an end be~pre it reaches vQ~ing age: ' . 

• ·Any aircraft ca·n be flQwn faster than it can be 
flown safely. . 

• Any ~ircraft can be taken Qver the red line 
withQut apparent damage. Repeat~d ventures Qut-
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ENVELOPE SENSE 

any aircraft can be 

taken over the 

red line withof!,t 

apparent damage . . . 

side the envelope inevitably lead to failure of a 
component. 

PILE IT ON 

The e~ect of cumulative fatigue on human beings 
is a fact particularly appreciated by ~anagers of 
major league baseball clubs. If a manager calls on 
Lefty Fireball, hi~ ace pitcher, every four days or 
so~ the chances are Lefty will still be serving up his 
slider whe~ he has reached the ripe old age of 40: 
If he is asked to start eyery game he might do fin~ 
for the couple, o~ weeks it takes his arm to give way 
like an overwound ' watch spring. The .200 hitters 
start belting his slider out of the park and Fireball 
winds up bac~ home running a bowliIlg alley. ' ' ' 

I 
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No manager would ever be nutty enough to over­
work a star performer, even if Fireball was dumb 
enough to go along with the idea; But cumulative 
fatigue in man ' or beast can be a lot more subtle. 
It doesn't hurt you to have a night on the town 
every now and then and have to 'do a day's work 
with only a couple of hours sleep. When you try 
burning the candle at both ends ,over an extended 
period you end' ~p with a case of chronic fatigue 
and an office , performance which make's the boss 
begin to wonder if yoU are worth anything like the 
£at salary he "is paying you. ' 

The thing is, most of us can teU when we are 
bone tired, ,and most of us have the sense to slow 
down., This is where the big difference between men 
and machines lies. An aircraft tan get just as tired 

/ . 
1 ! 

,-/ / '/ I / 
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as a man, but it hasn't any real- way of letting you 
know. Pushed over the red line repeatedly by a 
crew which doesn't appreciate the significance of 
the V-n diagram, an aircraft will keep plugging 
away like the sturdy soul it is. It keeps plugging 
away, that is, until one day when some component 
gives way like Fireball's arm. You can count on it 
not taking place while you are sitting on the flight 
line, either. Most likely, the overworked part will 
give up the ghost while you are so far back in the 
wilderness the local post office hasn't yet been as­
signed a zip code. 

As anybody with a schoolboy's grasp of physics 
knows, the reason for the breakdown in such cir­
cumstances lies in metal fatigue - premature com­
ponent senility brought on by a bad case of Enve-
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lope Syndrome otherwise known in medical terms 
as Galloping Abuse. To be sure, everything even­
tually will wear out. Even Old Man Mose is going 
to kick the bucket one of these days. It is the when 
that constitutes the nitty-gritty bit. 

The flight envelope makes the date of a compon­
ent's retirement on grounds of old age a matter of 
mathematical predictability. Every time the red 
line is exceeded, the predictability is reduced as 
creeping fatigue begins to set in. Metallic molecules 
in a bolt, plate or blade which were lined up like 
West Point cadets on parade when the aircraft left 
the factory begin to wilt and wander off in all di­
rections after a certain amount of uncalled for 
pounding, wrenching or torquing. Like the twisted 
paper clip, the part under punishment eventually 

pushed over 

the red line 

repeatedly, 

some component 

will give way 

just like 

Fireball's 

arm . .. 
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turns into something resembling silly putty, about 
as capable of taking the load it was designed for as 
a pound of Swiss cheese. The result - one downed 
aircraft with a pilot beginning to wonder if he re­
membered to bring along his survival gear. 

Chances are good, also, that the luckless man 
down back in the bushes might be innocent of the 
crime that brought on the component failure. An 
unnoticed pinprick or a bite by a bug you could 
hardly see with a magnifying glass can lay you low 
in the isolation ward weeks later. Pilots have been 
known to inheri t aircraft wi th unreported medical 
histories which should by rights have red lined them 
for overhaul. When something gives way, the pilot 
can't be blamed if he thinks fate handed him a raw 
deal. 

There was the case of the Chickasaw which 
crashed when the red blade parted in the direction 
of flight, causing the transmission and mast to shift 
aft and things to come apart generally. The poor 
fellow at the controls thought he was in charge of 
a healthy piece of machinery. In truth it was at 
death's door because of a recent history of hard 
landings and lateral vibrations, and the rotor head 
had been hi t by a bird big enough to carry off a 
bull moose. By rights, the aircraft should have been 
in the hospital having its temperature taken. 

Another case, involving a fixed wing, came when 
the undercarriage collapsed following a smooth 
landing. It turned out that sometime previously 
another crew had landed hard on the terrace short 
of the runway after a flareout and had made only 
a visual inspection from within the aircraft before 
taking off. They had to be recalled to report the 
cause factor they had set up in a chain of circum­
stances which cost a nice, round 30,000 clams. 

Failure to report incidents of this kind is a good, 
if depressing, example of the lack of a full apprecia­
tion of the envelope's significance on the part of 
some aviators - bought by the idea that an aircraft 
is virtually indestructible. Let's have a look at the 
sturdy Seminole. Regulations say that 48 inches of 
manifold pressure is allowable at sea level and that, 
as density altitude increases, pressure should be re­
duced. OK, so what happens when a pilot takes 
off near sea level pulling 48 inches when the DA is 
nearer 1,200 feet? The Seminole winds up with a 
cracked cylinder after a while, that's what. 

Don't blame it all on the poor pilots, either. A 
mechanic who overtorques a bolt or forces an un­
willing part, inadequate maintenance inspections, 
and supervision can bring an aircraft to grief just 
as effectively. 

Component fatigue plays no favorites. Just about 
anybody can get into the act. 
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VARIETY SHOW 

There is one thing to be said about metal fatigue. 
It takes a little time to build up. If you are the im­
patient type and have enough imagination, there 
are plenty of other ways to violate the flight enve­
lope and accomplish the same results in a hurry. In 
one fell swoop, you might say. For instance, a heli­
copter pilot flying fast and low recently entered a 
60 0 left bank for a turn of 100°. He leveled off, 
then resumed his bank and crashed after a tum of 
120°. 

Why? If he had studied his V-n diagram for his 

~~--------~~~~ 
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all the blame doesn't belong 

to the pilots . .. a mechanic 

who overtorques a bolt 

or forces an unwilling 

part can bring an 

aircraft to grief 

just as effectively 
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type of aircraft he would have known that, loaded 
as he was, he couldn't make a safe recovery under 
100 feet. Our late friend proved the point. 

We can be thankful that not all envelope viola­
tions are so spectacular, or so violent. The point is 
that when you are outside the envelope you are in 
dangerous territory, set with more hidden traps 
than you are likely to run into outside the Mekong 
Delta. And when you are nailed by one it is usually 
too late to do anything about it. 

""ant a milder example? How about the Bird 
Dog pilot who tried to make a 360 0 overhead ap-

45 



ENVELOPE SENSE 

When you are out of the envelope you're in dangerous territory, 

set with more hidden traps than any place outside the Mekong Delta 

proach with 60° flaps? He initiated his approach 
at 600 feet, lowered his flaps, reduced power to idle, 
and started his turn. At 180° he realized he would 
be long and extended his turn. So far, so good. At 
25 feet, still high and still long, he tried to reduce 
his speed by raising his nose. He stalled in and col­
lapsed his gear. 

The moral to this one-act drama? The Bird Dog's 
flaps, as our hero should have considered, are de­
signed for short strips. At 60° nose high, and with 

the veteran might be a tad 

less cautious about the flight 

envelope than the rookie . . . 
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no power, a stall is inevitable. You might as well 
try to get out of next year's income taxes. 

When something like this happens, there is a 
temptation to brush it off by saying the pilot lacked 
experience. It's a good enough excuse, as excuses 
go. It is a pity to have to report that as often as not 
it doesn't happen to be so. It is a sad fact that grey­
beards are just as good at getting outside the enve­
lope as tenderfeet. 

Maybe even a little better, in fact. When you are 
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. flying out of the envelope is a case of the pilot failing the 

aircraft, instead of the other way around 

in school, you are programed to follow certain 
standard procedures designed in part ' to keep you 
within the envelope. Once you are out of school 
and have accumulated enough hours to enter the 
danger zone where overconfide~ce sets in, you can 
be tempted to succumb to t~e temptation to bpot 
an aircraft along at full bore, take it down as fast 
as it will go, pr violate othei- rules o~ standard fly­
ing. ' But it stands to reason tha.t if an ai-rcraft can't 
be made to do something, anymore than an ele­
phant can be taught to pole vault, it doesn't much 
matter whether the man at the controls has 5 or 
5,000 hours behind him. It is . a case of the pilot 
failing -the air~raft, instead pf ~he other way around. 

It is also possible that the veteran might be a tad 
less careful about the variables which affect the 
fligh~ envelope than the super-cautious rookie. Vio­
lation of the e.g. limits pt'escribed in the -10, fo'r 
il.1stance, and here is a ve~y tricky area indeed. 
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Suppose a pilot lets an OH-13 mechanic put his 
toor~ox at his feet. Nothing to get in a flap over? 
He may shift the c.g. just enough to make the pilot 
unable to stop his forward movement. Any red­
blooded pilot will agree that there should be a con­
stitutional guarantee that he can bring his forw'ard 
movement to a halt when the ,occasion calls for it; 

The c.g. 'limitations are closely tied ' in with tJIe 
whole business of weight and balance. Whe11- you 
add it all together you have a proposition on your 
hands about as delicate as an undernourished but­
terfly. H~r~ is one situation in which 'a bad guess 
is no better than no guess at all, another instance 
where an experienced but careless pilot can: make 
a hasty estimate and set up a chain of circums~ances 
which cbsts him the ball game. ' 

Just about everything went wrong for ahaple~s 
Iroquois pIlot one Black Friday when he tried', ~o 
slingload four 55-gallon drums of JP-4 a half mile 
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to the rear of his unit's position. Under the circum­
stances he might as well have taken on the Bronx 
Zoo's rhinoceros while he 'was at it. He was in ex­
c~ss of his gross weight limitations for the density 
altitude' at the moment. His c.g. was 2 inches be­
yond forward limitations. (Note that inches bit? It 
isn't miles, yards, or feet. It's inches:) 

So, naturally, he crashed. As he rose to the dizzy 
altitude of 3 feet, his rpm dropped from 6,700 to 
6,400, an early warning that the aircraft was willing 
to give it the good old college try, but lacked the 
musCle for the job. Just the same, the pilot ignored 
the SOS the Iroquois was sending him and went 
ahead. As he reached translational lift and tried to 
turn downwind, the rpm dropped even more. Even 
though he dumped his load, the aircraft came down 
like a duck nailed in mid-flight by a hunter. 

The pilot in thIs sad story might take some 
gloomy 'comfort from the knowledge that he has 
plenty of company. What makes it doubly sad is 
that, like nearly all accidents caused by failure to 
stay i~side the envelope, it is totally preventable. 

JOB FOR THE PRO 

At this point, the ~one-tired and overworked 
aviators doing time in Vietnam may be forgiven for 

uttering a hollow and mirthless laugh and inviting 
people who lecture them on the flight envelope to 
go soak their heads. They don't have to be told the 
envelope for their aircraft over there fits them 
tighter than the bathing suit on the California en­
try in the Miss America contest. They know that 
life expectancy for their rotor blades is just about 
halved because of the dust, which is what Vietnam 
is largely constructed of when it isn't being mud. 
They could tell you a thing or two about dirty or 
unsettled f~el. 
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All too true. In the field, and particularly in com­
bat, operating conditions can be, and usually are, 
rugged indeed. About the only thing to be said is 
that within practical limits all concerned should do 
their level best to stay under the red line and to 
note and carefully report every time it is passed. 
Combat or no combat, a cracked cylinder is a 
cracked cylinder. A Chinook taking off with a gross 
overload in high density altitude isn't going to lift 
one more pound in Vietnam than it will at Rucker. 
A sick aircraft is of about as much operational 
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value in combat as it would be parked in a chil­
drens' playground. 

Under normal conditions there is never any ex­
cuse for going outside the envelope, except in 
emergencies. To put it fair and square, the man 
who does it, no matter what his capacity in avi­
ation, simply isn't a professional. He's the kind who 
reasons that since the aircraft can fly much faster 
than the envelope stipulates, he might as well make 
it do all it can. Or he might not see the point in 
always being so blooming fussy about proper shut­
down procedures. If he is a mechanic, he may some­
times overtorque a bolt or force an unwilling part. 
In another capacity he may be sloppy about super­
visory or inspection standards. Whatever his job 
may be in Army aviation, he is a junior grade 
thinker in a profession that calls for graduate 
school brains. 

The envelope can be the useful tool the manu-
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facturers intended it to be only when mature avia­
tors understand it, exercise personal restraint, and 
then approach their jobs with a truly professional 
attitude. When they are working with a new or ex­
perimental aircraft they are doubly cautious be­
cause experience occasionally shows the need for 
redesign of a dynamic component. They always re­
cord the times when they are forced outside the 
envelope, aware of the cumulative effect, knowing 
when they pass the red line they can be banking 
trouble for some other poor soul to draw interest 
on. They are in a man"s world. They never forget it. 

One way to keep it in mind is by recalling the 
example of old Abou Ben Adhem. 

Old Ben may have loved his fellow man, as the 
poem has it, but he sure didn't know much ~bout 
camels. Ben was the original chap who piled that 
last straw on the camel's back. 

Ben had never heard of the camel envelope. 
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With good preventive mai·ntenance techniques and an 

effective corrosion control program, deficiencies 

caused by corrosion can be controlled 

R UST, TARNISH, galvanic corrosion, stress 
corrosion cracking, intergranular corrosion 

are terms th.at should be of concern to all aviation 
personnel. The high cost of parts, labor, aircraft 
downtime, and component failures demands that 
we use every means at our disposal to prevent ma­
terial waste due to corrosion. Corrosion of metals is 
probably the greatest waste or cause for replace­
ment of aircraft components and structure. No air­
craft or no component seems to be immune to its 
attack. 

To try to clearly define theSe would be almost as 
difficult as defining time. To eliminate them would 
be even more difficult. But to reduce their propa­
gation and resultant damage to Army aircraft struc­
tu~e and components is definitely possible. In this 
article I hope to effectively explain the electro­
chemical interaction that causes corrosion, describe 
common types of corrosion experienced on Army 
aircraft, explain certain techniques for treating and 
controlling it, and provide general requirements 
for a corrosion control program maintenance per­
sonnel can implement that will assist in reducing 
corrosion problems. 

All metals are affected to some extent by the 
atmosphere, the sea, sulfuric acid, and that human­
istic acidic liquid that emanates from a most im-
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portant aircraft component, the relief tube. This 
effect or chemiCal reaction of a metal or metal alloy 
with its environment is called corrosion, and it 
must be controlled on aircraft components and 
structures. 

The three most active agents in the corrosion of 
metals are water, oxygen, and carbon dioxide. All 
of these exist as particles or gases in the air, with 
the latter two also found dissolved in water that 
comes in contact with metals. In addition, small 
and varying amounts of other gases, such as am­
monia, oxides of nitrogen, hydrogen sulfide, and 
sulfur dioxide, get into the air and water and sp.are 
in the rusting, tarnishing, corroding and des~ruc­
tion of metals. Corrosion is a complicated process 
in which several destructive agents can be acting at 
the same time on the base metal. 

Let's now take a look at the basic electrochemi­
cal reacti~n that takes place in most types of cor­
rosion and see how it can be controlled. Since cor­
rosion consists of an electrochemical reaction similar 
to the reactions taking place in a common dry cell, 
an explanation of the electrochemical. reaction in 
such a dry cell (common flashlight battery) ap­
propriately explains the chemical and electrical ac­
tions that have taken place in metals with corroded 
surfaces. 

Take such a flashlight battery and cut the cylin-
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drical shaped surface at its center into ~wo pieces. 
Looking at the cut cross-section, you will see a hard 
pin in the center about a quarter of an inch in di­
ameter which is nothing but a stick of carbon and 
is identified as the carbon (cathode or positive 
pole) electrode. Poke around the edge of the cut 
and you will discover a hard cylindrical ring which 
shapes the battery and is generally made of zinc. 
This ring is identified as the zinc (anode or nega­
tive pole) electrode. 

When current is impressed on a cell from an ex­
ternal source, as in electroplating, reduction occurs 
at the electrode connected to the negative pole of 
the external source, and this electrode consequently 
is the cathode. In between the zinc and carbon elec­
trodes you will find a soft pliable black material 
(this material is the electrolyte of the battery and 

becomes hard in a dead cell). This electrolyte is 
usually an ammonium chloride (NH4CL) solution. 

During an electrochemical reaction (while your 
flashlight is turned on) a chemical and electrical 
reaction takes place. Electron current flows from 
the zinc (anodic pole) to the carbon (cathodic 
pole) through the flashlight bulb circuit. To de­
velop this curren t, a chemical reaction occurs in the 
dry cell. The zinc (anodic pole) is eaten up or de­
stroyed as the dry cell is operated. This we call oxi­
dation. Reduction takes place at the carbon (cath-

SEPTEMBER 1967 

odic pole) , where current is collected from the elec­
trolyte. 

This process of dissolving the zinc pole and caus­
ing a reduction at the carbon pole is similar to the 
electrochemical process that occurs in corrosion. 
Any metal surface can have such an electrochemical 
reaction by simply having a composite of dissimilar 
electrodes (impurities in the metal or on its. sur­
face) short circuited through the body of the base 
metal by gases, water, impurities, etc. But as long 
as the base metal remains dry (no electrolyte pres­
ent) , local electrochemical reactions that cause cor­
rosion can be minimized. Experiments of corrosion 
effects on metals in hot, humid climates have proved 
this to be true. 

The next question is, How do we stop these elec­
trochemical reactions that cause corrosions? We 
can use the flashlight battery analysis as an ex­
ample. The electrochemical reactions can be 
stopped by simply opening the electrochemical cir­
cuit so that the process of oxidation of the zinc ring 
and the reduction of the carbon rod can be stopped. 
On aircraft metal surfaces, we open a similar circuit 
by interposing an insulator between the two elec­
trodes, the base metal and its environment (water, 
etc.) , a protective substance inert to both the base 
metal and its environment. This protection can be 
a very thin film of paint, metallic coating, organic 
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coating, or other inorganic types of adhesive pro­
tectors. 

The drawings show a simplified version of what 
happens during an electrochemical reaction on the 
surface of metals that causes corrosion. This cor­
rosion could be pitting, fretting, flaking, etc. They 
also show what happens to the circuit when you 
place a protective chemically inert material be­
tween the base metal and its environment. How­
ever, any protection suffers from one main draw­
back - no matter how fully applied coatings may 
be, gaps caused by scratches, flaws, etc., will eit~er 
exist or develop. This undermines the protectIve 
coating and initiates the electrochemical process, 
thus rendering the protection inefficient or useless. 

Basically, two distinct types of corrosion are ex­
perienced on Army aircraft. The first type is the 
eating away, pitting or fretting of metal surfaces as 
explained above. This is called direct. surface ~or­
rosion and is caused by a direct chemIcal reactIOn 
with an aqueous solution, oxygen or carbo.n d~­
oxide. Another form of direct surface corrOSIOn IS 
that caused when two dissimilar metals of different 
activity are electrically coupled by direct contact, 
or contact is made by a continuous liquid or gas 
path. This type of direct surface corrosion is called 
galvanic corrosion. 

The second type of corrosion is very dangerous 
and almost impossible for field maintenance. per­
sonnel to control. It is called intergranular or Inter­
crystalline corrosion, since the electrochemic~l reac:­
tion actually takes place internally between Impun­
ties in the metal anodic and cathodic crystalline or 
granular structure. Such corrosion results from a 
lack of uniformity in the alloy structure, usually 
caused by improper heat treatment and /or quench­
ing. 

For steels, the most common impurities that cause 
intergranular corrosion are precipitated. carbi.d~s. 
For aluminum alloys, the most common ImpuntIes 
are copper and zinc particles coupled with hydro­
gen. Improper quenching of an aluminum al~oy 
results in a depletion of copper in the alloy, wh.Ich 
accounts for the anodic electrodes in the graIns, 
making the alloy a marked candidate for inter­
granular corrosion. 

Methods are being developed to detect inter­
granular corrosion by the use of ultrasoni~ and 
eddy currents. Until such methods are avaIlable, 
magnaftux is the only general method in us~. 

Direct surface and intergranular corrOSIOn has 
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been tagged with many names. Some of these are: 
Galvanic corrosion 
Dissimilar m etal corrosion 
Pitting corrosion 
I ntergranular corrosion 
Intercrystalline cOTrosion 
Fre tting corrosion 
Stress corrosion 
Fatigue corrosion 
Urinistic acidic corrosion 
All of these require an electrochemical reaction 

with a cathodic and anodic electrode, with some 
type of electrolyte. 

To discuss techniques for treating and control­
ling corrosion, as well as developing an effective 
corrosion control program, a general survey was 
made of Army aircraft reported deficiencies or com­
ponent failures due to corrosion. The following 
represent the most common types of deficiencies: 

Tee cap stripping was corroded. Pits extended 
through the tee cap material leaving holes 1/16 
inch and larger (pits) which seriously weakened 
the aircraft structure. 

Upon inspection of assemblies before installation 
on aircraft, new and overhauled assemblies were 
found corroded upon removal from storage con­
tainers. Water was found in some containers. 
Recommend close supervision of preservation, pack-
ing and storage procedures. . 

Upon inspection of fuel cells removed from ~Ir­
craft undergoing depot repair bonding, separ~tIon 
and corrosion was observed between alumInum 
sump fitting and fuel cell. Indications were that 
leakage was caused by corrosion induced by th~ col­
lection of contaminated water in fuel cell caVIty. 

Transmission was received corroded internally 
because no preservative oil was in the case. Recom-
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mend that such high dollar components be pre­
served before shipment. 

Transmission was corroded beyond limits in the 
area around case bolts. Transmission was replaced. 

During periodic inspection of aircraft, water was 
found in all antenna supports with corrosion 
caused by water standing in the supports. Recom­
mend that a small drain hole be drilled in the lower 
portion of the support structure to allow moisture 
and water to escape. 

Magnesium flooring and cargo tie-down beams 
were found to be severely corroded at 600 hour in­
spection. Recommend use of aluminum instead of 
magnesium for flooring and beam structure. 

Improper sealing between dissimilar metals 
caused excessive corrosion which weakened tie-down 
fittings. Recommend use of aluminum in adaptor 
fittings. 

Bel1crank assembly controls corroded around 
sleeve bushings in area near washer and attaching 
areas of the vibration damper arm. Suspect cause 
of corrosion contact by dissimilar metals. 

Plated bolts throughout aircraft were badly cor­
roded. Plating appeared to be very thin and porous, 
and contained scratches. Recommend dipping bolts 
in oil before installation. 

Machine bolts removed from aircraft were found 
to be excessively pitted and rusted because of ex­
posure to high humidity and salt air. Recommend 
all machine bolts be replaced with corrosion re­
sisting bolts. 

Corrosion present in and around bolt holes on 
the face of the cap assembly. Corrosion started 
under paint because metal was not properly treated. 
New drive shaft and cap assembly requisitioned as 
a replacement when corrosion was discovered after 
uncrating drive and cap assembly. 
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Part from 
Army airplane 
wing shows 
effects of 
intergranular 
corrosion 
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NO ELECTRON FLOW 

BASE METAL 
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Even though the majority of these deficiencies 
could not have been corrected at organizational 
level, certain temporary repair techniques could 
have contained the corrosion at a level that would 
not have required extensive repairs when returned 
to a depot. Temporary repair techniques, such as 
paint touchup or the use of preservatives is fre­
quently the only prevention available. The impor­
tant thing is that whatever can be done to contain 
or eliminate corrosion should be done at the earliest 
practicable moment to minimize the continuation 
and spread of deterioration. 

The first action necessary to make any temporary 
repair is to determine the extent of corrosion dam­
age and the damage done on primary structure or 
components of the aircraft. If it can be determined 
that highly stressed (primary structure) areas of 
the aircraft have not been damaged, then necessary 
action to remove the corrosion should be taken im­
mediately. Applicable aircraft maintenance manuals 
contain corrosion removal procedures. 

With good preventive maintenance techniques 
and an effective corrosion control program, defi­
ciencies caused by corrosion can be controlled. Such 
control techniques and treatment involve: 

A concentrated inspection program tor detection. 
Cleaning and stripping ot the corroded products. 
N eut1'alization of any residual materials that may 

remain in pitted or crevice areas. 
Early 'replacem ent of pe'rmanent protective coat­

ings and paint finish es. 
Corrosion is a very real problem that requires a 

continuous corrosion control program. But such a 
program is different for each environment and dif­
ferent aircraft system, even though they all include, 
as a minimum: 

• An adequate cleaning program. In corrosion 
control, the term "clean" means to do the best job 
possible with the materials and facilities available. 
A wipedown with a water or oil soaked cloth fol­
lowed by a wiping with a dry clean cloth is better 
than nothing. Critical components of aircraft should 
be cleaned as often as possible to keep surfaces free 
from salt, soil, water, and other corrosive deposits. 

• Detailed inspection for corrosion and failure of 
protective systems. Except for certain special inspec­
tions, inspection for corrosion should be a part of 
routine daily, intermediate, and periodic inspec­
tions. But corrosion inspection requires a little more 
effort than kicking a tire to check its air pressure. 
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There are advantages to assigning corrosion inspec­
tion and corrective action to a special maintenance 
group or crew. By doing so, more emphasis can be 
placed on the corrosion discovered. 

• Daily servicing requirements for corrosion pre­
vention (draining fuel sumps, draining known 
trapped areas on aircraft, etc.) . Critical surfaces of 
aircraft components which remain bare of paint or 
other protective finishes should be wiped down on 
a daily basis. For example, main rotor hub scissor 
fittings, main rotor blades, tail rotors, and hubs all 
could be listed as aircraft components with critical 
surfaces. 

• Ground handling and proper use of covers. 
Little techniques such as heading the aircraft into 
the wind during dust and rain storms and installing 
available covers or canopies to reduce water, salt 
spray, and dirt from getting on aircraft surfaces can 
save a tremendous amount of maintenance work 
later. The rules for protection of idle aircraft are 
well established and have beeri demonstrated to be 
adequate to prevent deterioration under most stor­
age condi tions. 

• Maintenance of drain holes to assure freedom 
from obstructions. Most helicopters have drain 
holes in their tail booms and other fuselage struc­
tures. These holes are easily blocked with dirt, 
grease, loose fasteners, paper, etc. The drains should 
be checked daily and, when one is found clogged, a 
thorough inspection of the adjacent area should be 
made to ensure that corrosion has not started. For 
better insurance, a thorough wipedown of the area 
is advisable . If adequate drain holes aren't pro­
vided, reclove screws or fasteners and drain the 
area, but do not forget to replace the fasteners. If 
a drain hole is needed, keep in mind the structural 
requirements of the structure before drilling such a 
hole. National maintenance point or contractor 
field personnel should be contacted as necessary to 
determine correct size and hole location in structure. 

A corrosion prevention program does take time, 
but the longer you wait to neutralize corrosion dam­
age, the longer it will take to release an aircraft 
from maintenance after it is red-tagged for repair. 
All kinds of solvents and protective materials are 
discussed in maintenance publications that can be 
used for cleaning and corrosion protection. When 
such niceties and books are not available, a good 
washdown and cleaning afterwards with a clean dry 
rag on a daily basis will be useful. Also, after you 
have given your aircraft a good bath, look behind 
its ears for dirt or water. Trapped areas wiped out 
after such a washdown will help. Moisture in inac­
cessible areas should be blown out with compressed 
aIr. ~ 
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flight 
surgeon 

.. · excellent examples of accident reports submitted by Army flight surgeons . .. 

A VITAL MEMBER of every aircraft accident 
investigation board, the flight surgeon applies 

his skills and knowledge to human cause factors, 
injury causation, and prevention. In keeping with 
the medical theme for this issue of the DIGEST, 
following are some recent excellent examples of 
accident reports submitted by Army flight surgeons 
Accident I: 

A UH-IB was on a night training mission when 
the pilot became disoriented and made an approach 
to an open field 900 meters short of the designated 
LZ. The helicopter hit a wire 36 feet above the 
ground, traveled 339 feet, then hit the ground in a 
left nose-low attitude and rolled over to the right. 
Though the aircraft was destroyed, both occupants 
escaped with minor injuries. 

Flight surgeon: "This accident resulted from the 
pilot allowing his aircraft to descend to such a low 
altitude that contact with a power line occurred, 
with subsequent loss of control and a resulting 
crash. THe final crash was merely the culmination 
of a series of interrelated events. None of these, in 
themselves, caused the accident, but when exam­
ined in a sequential manner, an accident was the 
inevitable conclusion .... 

"It is suspected that a training factor existed in 
that the pilot lacked recent night flying experience. 
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An examination of his flight records showed only 
30 minutes of night flying .during the previous four 
months .... By itself, this is not a factor, but it may 
have been the first adverse factor in the chain of 
events which led to the accidenc 

"It is suspected that a communication problem 
contributed to the accident in that radio contact 
with the LZ could not be established. Why radio 
contact could not be made has not been definitely 
determined and is not in the flight surgeon's area 
of competence. I can only state that during my ex­
amination of the wreckage, the FM radio was set at 
49.5, while the LZ frequency was 49.6. It cannot be 
definitely established that this erroneous setting was 
used during the flight. However, I believe it can be 
stated with some certainty that if radio contact 
could have been made between the aircraft and LZ, 
an accident probably would have been averted. 
This is a definite contributing factor in the chain 
of events leading to the accident. 

"It is suspected that environmental factors con­
tributed to the accident. The moon was nearly full 
and the excellent night visibility may have con­
tributed to overconfidence .... 

" ... The most pertineht contributing factor to 
this accident is the fact, by the pilot's admission, 
that he became disoriented and set up a landing 
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approach to the wrong field. It appears that in set­
ting up his approach to the LZ, he was too far out 
and, as he approached the LZ, he continually lost 
altitude. He reached a point on final, roughly one 
mile from the LZ, at such a low altitude that he 
lost sight of the LZ because of an interposing rise 
in terrain. At this point, he assumed that the air­
craft leaving the LZ had blown out the smudge 
pots. In reality, he had descended behind the rise 
ih terrain and his line of vision to the LZ was 
blocked. It was at this point that he became dis­
oriented to the area and set up a landing approach 
to a field one-half mile short of the LZ. This final 
situation led to the wire strike and crash .... 

"Why the above sequence of events occurred can 
never be definitely established. The pilot failed to 
follow standard operating procedures by attempt­
ing a landing despite the fact that no radio or visual 
contact was made with the LZ. Why he elected to 
land, despite orders to the contrary, is open to con­
jecture. Such factors as psychological conditioning, 
training, preoccupation with mission completion, 
excessive motivation to succeed, and overconfidence 
must be considered. Is this man a potentially haz­
ardous pilot because of his apparent inability to 
follow directions, or is he the type of man which is 
needed in combat to exert that extra effort of moti­
vation to complete the mission in the face of poten­
tial danger? I can't answer these questions. 

"It is suspected that the increased visibility of 
the moonlight night may have created a feeling of 
overconfidence in the individual and may have cre­
ated a condition in his mind of complacency and 
inattention. Such factors can only be suspected. In 
this respect, the copilot may have been lulled into 
the same complacency. It is strongly suspected that 
the copilot had his head in the cockpit too much 
during the last few critical moments .... 

"This accident was considered nonsurvivable for 
both the pilot and copilot, based on aircraft de­
formation, cockpit collapse, shattering, and disinte­
gration. The inhabitable seat cockpit area was ro­
tated through many different positions during the 
crash-deformation sequence because of the col­
lapsing and tearing of the aircraft structure. It was 
only through fortuitous circumstances that the dis­
integrating aircraft structures and the inhabitable 
cockpit area weren't in the same place at the same 
time. 

"The seats partially failed due to the fact that 
the flooring around the seats buckled and tore. The 
seat moorings themselves, and the seat belt rings 
did not fail. 

"Both occupants were amnesic for the event, but 
recall unbuckling themselves from the seats. To this 
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extent, the seat belts and shoulder harnesses worked 
and retained the individuals in their seats. To state 
that this was a factor in their survival is difficult to 
say. Obviously, in this accident, they fared better 
by remaining in their seats. No definite conclusion 
can be drawn from this accident as to future equip­
ment design because of the nature of the accident. 
Both occupants extricated themselves from the air­
craft and walked to the edge of the field, where res-
cue personnel arrived shortly. . 

"A fire occurred around the engine area. The 
aircraft was lying upside down and fuel from the 
tank fed the fire by gravitation. The fire spread to 
the cockpit area after two minutes and the left seat 
was partially burned. The fire was extinguished 
rather easily with dirt, and portions of the aircraft 
were spared. However, if the occupants had been 
unable to evacuate the aircraft, both would have 
received fatal burns. 

"The helmets were retained and gloves were 
worn. One helmet was left close enough to the 
wreckage to be burned. The other helmet showed 
no signs of abrasion. The facial lacerations which 
both men received probably were from shattering 
plexiglass. 

"The decelerative forces encountered in the crash 
sequence can only be estimated. The aircraft struck 
the top wire which was about 35 feet high. The 
nose pitched up and it is estimated the altitude 
reached was 50-60 feet. The distance from the wire 
to the first impact point was about 339 feet. From 
this, the impact angle was calculated to be 10°. 
The rate of descent was estimated to be 40 knots. 
From this, the vertical velocity of 15 feet/second 
and the horizontal velocity was 70 feet/second. The 
aircraft dug a furrow about 4 feet long and 4 inches 
deep, and it was estimated the aircraft deformation 
added another 2 feet in a horizontal direction and 
3 inches in the vertical direction. This gave a total 
of 6 feet of deformation in the horizontal direction 
and 7 jl2 foot of deformation in the vertical direc­
tion, aiding in the attenuation of the deceIerative 
force. This resulted in approximately 13 g in the 
horizontal direction a~d 6 g in the vertical direc­
tion, with a resultant of 14.2 g at an angle of 25°. 
These levels of deceleration are within human tol­
erance and probably contributed to the fact that 
each individual remained in his seat. The levels 
are certainly in the range where major aircraft de­
formation would be expected ... " 
Accident 2: 

With a pilot and technical observer aboard, a 
UH-IC was on a test flight after a PE. The pilot 
began a 1800 turn at approximately 300 feet above 
the ground and started his recovery at about 100 
feet by applying power. He flared to slow the rate 
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of descent, intending to complete the maneuver at 
a hover. The helicopter continued to descend at a 
high rate until impact with the ground. It bounced 
back into the air, hit the ground again, and rolled 
on its right side. The accident investigation board 
determined that the cause of this accident was 
" ... attempted power recovery from autorotation 
at too Iowan altitude to permit time for the engine 
to develop sufficient power to maintain rotor rpm. 
Loss of rotor rpm resulted in the aircraft stri~ing 
the ground wi th impact forces far in excess of those 
it was designed to withstand." 

Flight surgeon: " ... The pilot was examined 
and questioned about one and one-half hours after 
the accident. There was no sign of injury and sub­
sequent X-rays of the lumbosacral spine were nor­
mal. He wore a flight helmet, combat boots, fa­
tigues, flight gloves, and sunglasses. He was re­
strained by his seat belt and shoulder harness. 

"The pilot was not certain that he had fully 
opened. the throttle as he had intended .... 

"The technical observer was examined and ques­
tioned the morning after the accident. He claimed 
that he had hit his head against the seat armament 
several times but, due to the protection of his flight 
helmet, he had sustained no injury. There was no 
sign of injury and subsequent X-rays of the cervical 
and lumbosacral spine were normal. He wore fa­
tigues, combat boots, and flight helmet. He was 
also restrained by his seat belt and shoulder harness. 

"The miraculous lack of injuries to these two 
men is mainly attributable to the wearing of proper 
safety equipment and the absence of fire following 
the accident. If there had been a fire, there would 
probably have been serious injuries, as neither man 
wore any fire retardant clothing and one man [the 
technical observer] did not wear gloves. 

"Metal ammunItion belts, metal boxes, and debris 
were scattered throughout the rear of the aircraft. 
If any passengers had been present in the rear, seri­
ous injuries would have resulted. No debris reached 
the fron t of the aircraft. ... 

"There was no survival gear on the aircraft. ... 
"There was no evidence that fatigue, drugs, alco­

hol, or nutritional state were factors in any way. 
"Recommenda tions.: 
"1. All items in aircraft (cargo) should be well 

secured before takeoff. . 
"2. Fire retardant clothing should be worn by 

all persons in aircraft. 
"3. All persons in aircraft should be required to 

wear flight helmeh, gloves, and seat belts as an ab­
solute minimum. 

"4. Authorized survival gear should be car­
ried .... " 
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Accident 3: 
A UH-1D, with an aircraft commander, pilot, 

crewchief, and two technical observer passengers 
aboard, was on a test flight to check for proper 
blade track. A final trim tab adjustment was made 
and the helicopter was brought to a hover where a 
left pedal turn was made and the takeoff started. 
As it went through translational lift, a loud crack 
or pop was heard coming from the aft section. This 
noise was caused by the loss of a tail rotor blade. 
The helicopter made a 1800 tum to the right, as­
sumed a nose-low attitude, and the main rotor 
blades struck the ground. The UH-ID bounced 
back, continued its turn to the right, hit the ground 
inverted and rolled over on its left side. A small 
electric~i fire which started in the engine section 
was quickly extinguished by maintenance person­
nel at the scene. 

The accident investigation board determined 
that the retainer nut (PIN 20'4-010-711-1) had 
backed off from the tail rotor hub yoke, allowing 
the tail rotor blade and bearings to separate from 
the yoke assembly. The retainer nut on the oppo­
site tail rotor hub yoke was found to have no torque 
and was free to wear on the two cotter pins in­
stalled as safeties. The tail rotor hub and opposite 
blade, along with the 90 0 gear box, were throw? 
from the helicopter due to the unbalanced condI­
tion caused by the loss of the blade. ' The loss of 
these components placed the helicopter in an un­
controllable flight configuration. It was undeter­
mined whether inadequate torque or materiel fail­
ure caused the nut to back off. MWO 55-1500-200-
30 I 35, incorporating a larger bearing retainer ?ut 
and two spool pins in lieu of the two cotter pI.ns, 
as well as replacing the brass shims in the beanng 
stack with stainless steel shims, has since been 
issued. 

Flight surgeon: "The pilot was completely re­
strained in his seat as the aircraft struck the ground 
on the top aft section of the fuselage and rolled on 
its left side, resulting in the collapse of the left door 
frame which caused a contusion on the pilot's 
left arm. 

"The crewchief was restrained only by a safety 
belt. He was flexed forward sharply on impact and 
sustained a whiplash sprain of the paravertebral 
muscles in the L1-L5 region. Several abrasions at 
his waistline and flanks indicater hat the safety 
bel twas ei ther worn too high or ~as loose. Securing 
the belt across the lap could have prevented this 
injury. 

"One passenger was also restrained by a safety 
belt. Upon deceleration, he was flexed forward and 
struck in the back by a full ammunition box, caus-

58 

UH-l hit power line, which wrapped 
around mast and caused loss of control 

ing a large contusion in the lumbosacral a~ea. E~­
phasis must be placed on securing all loose Items In 
aircraft before takeoff .... 

"The other passenger was also restrained by a 
safety belt. Upon deteleration,. he was flex~d. for­
ward and struck his head agaInst a sharp InJury­
producing object. It could not be ~eter~ined just 
what aircraft structure he struck with hIS head, or 
whether he was hit in the head by a missile. It was 
determined that his fractured vertebra (fourth lum­
bar) was a compre~sion fracture produced b~ the 
abrupt whiplash flexion. His seat belt was e~ther 
too loose or worn too high. This was substantIated 
by abrasions of his flanks and high waist. The back 
injury could have been prevented if the seat belt 
had been secured tightly across the lap. In all prob­
ability, this passenger was struck in the head by a 
full box of M-60 ammunition. These aircraft carry 
about four boxes under the troop seats. These boxes 
are usually not secured and easily become free-flying 
missiles upon deceleration. 

" ... Post-accident examination and interviews 
with both pilots ruled out any human caus~ fac­
tors. Both had sufficient rest the five days pnor to 
the accident. Neither had been taking drugs; nor 
was there any history of drinking 24 hours prior to 
the crash. Their flight time during the 24 hours 
and 30 days prior to the accident was not excessive 
and the number of duty hours was well within the 
usual for the area. Fatigue was not a factor and both 
pilots were free from any psychological p~oblems 
which could affect flying performance. TheIr home 
life ,was normal and their job performance was con­
sidered excellent by their supervisors. Both were 
experienced aviators .... 

"The most serious injury was suffered by a pas­
senger. It is believed that the comminuted fracture 
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of his fourth lumbar vertebra was produced by the 
whiplash mechanism. He was wearing his belt either 
too high, too loose, or both .... He also suffered 
a 2Y2 inch laceration to the full thickness of his 
scalp. It appears that he was struck by a full box 
of M-60 ammunition which was not secured before 
flight. From the analysis of these injuries, it is rec­
ommended that the importance of securing the 
safety belt snugly across the lap, not the waist, be 
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Though both occupants 
escaped with minor injuriesl 

crash was labeled 
nonsurvivable 

Pilot and technical observer 
escaped injury because 
they wore protective 
equipment and 
were restrained by seat 
belts and shoulder 
harnesses 

re-emphasized. Also, emphasis must be placed on 
securing all loose items in the aircraft which may 
act as missiles upon deceleration." 

From the June 1967 U. S. Army Vietnam Aviatiun 
Pamphlet: 

FLIGHT SURGEON BRIEF 

Psychological factors: The aircraft commander 
and the pilot had disagreed the preceding day 
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about whether the pilot was ready to fly the UH-IC 
and about the tactical employment of the aircraft. 
It should be noted that the AC had been flying in 
this aviation platoon for two months and the pilot 
had only been in-country ten days with 30 minutes 
familiarization in a UH-IC the previous day with 
the same AC. The dissension was heightened by the 
pilot's insistence that he fly with the AC in the lead 
aircraft. During the first part of the mission, the 
AC related he questioned the pilot's actions and 
the pilot made many comments regarding the AC's 
utilization of the gun platoon. (The pilot had been 
a gunship instructor in CONUS and had flown gun­
ships in the Republic of Vietnam on his previous 
tour here.) By 1400 hours on 7 February 1967, the 
pilot-aircraft commander relationship could be char­
acterized as mutually hostile to an extent which 
compromised their efficiency. The intensity of feel­
ing was partly predicated by the personality charac­
teristics of the aviators. Both are tenacious, aggres­
sive, and competent aviators. 

Preflight factors: The pilot did not consciously 
lift the ship to a hover to check its torque, although 
he was not familiar with this ship. It was heavily 
loaded with fuel and ammo, and the density alti­
tude was high. 

Inflight factors: A drop in rpm to 6400 and the 
pilot's concern with this resulted in channelization 
of his attention to the engine gauges. At the same 
time, the aircraft commander turned his attention 
to his radios. As a consequence at impact, neither 
aviator was aware of the extreme low altitude of 
the ship. These deficiencies of awareness were the 
consequence of the aviators' emotional state and 
their inclination to ignore each other and devote 
themselves to a specific task; this at the expense of 
crew coordination. 

Experience factors: The important contributing 
experience factors are two. First, the pilot had very 
little recent experience in this aircraft and very 
little briefing on company operational procedures. 
Second, neither aviator had specific training in the 
hazards of overwa ter fligh t. 

Injury causation: No serious injuries were sus­
tained by the survivors, and those that they did suf-
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fer probably occurred while escaping the sunken 
aircraft. The crewchief and gunner presumably 
drowned. They were both seen free of the ship but 
did not swim. They wore flak vests which weighted 
them down. Autopsy will probably reveal other in­
juries sustained on impact. 

Conclusions: The important contributing causes 
are pilot-aircraft commander conflict and hostility, 
overconfidence, high load and high density altitude, 
lack of pilot experience in this aircraft, and lack of 
experience in overwater flight. These conditions 
led to the minor loss of rpm, focusing of the pilot'S 
attention within the cockpit, and failure to recog­
nize the nose-low loss' of altitude. 

Recommendations: The absolute necessity of 
maintaining emotional detachment and objectivity 
and accepting responsibility for the aircraft and the 
lives of its crew seems too obvious for re-emphasis. 
However, the demands of combat and the youth 
and relative inexperience of aviators has led to a 
situation in which these cardinal principles of flight 
are infrequently stressed and often violated. Com­
manders must emphasize the importance of meticu­
lous attention to detail and detached profession­
alism. 

This accident emphasizes the importance of 
thorough briefings and unit level training of recent 
arrivals, however extensive their experience. Firm, 
realistic, command guidance should be given, estab­
lishing training and familiarization requisites. 
Those directly responsible for mission assignment 
must assure themselves that an individual's level of 
competency and currency is adequate for the as­
signed mission. 

Although it is not feasible to equip Army aircraft 
with sea survival gear, the environment of Vietnam 
increases the risk of ditching in water, and crews 
should be throughly trained in escaping a sunken 
aircraft and in shedding encumbering gear. In areas 
where frequent overwater flight can be anticipated, 
the feasibility of individual flotation gear should 
be investigated. Aviators in the Republic of Vietnam 
should be instructed on the adverse effects of over­
water flight on the reliability of their depth per­
ception and peripheral vision. ~ 
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Pearl sells advantages of 
NOMEX flight clothes 

to Major Ronald H. Merritt, 
former CO of the 129th Assault 

Helicopter Company 

personal equipment and 

rescue/survival lowdown 

Past accident experience 
has proved that fire retardant 

clothing can be one 
of our most vital items of personal 

equipment. Writing in the May 
1967 issue of the U. S. Army Vietnam 

AVIATION PAMPHLET) 
Major Anthony A. Bezreh) forme'r 

USABAAR flight surgeon 
describes a case in point. 

Latest Fashion Tips For The 
Well-Dressed pilot 

SEPTEMBER 1967 

Major Anthony A. Bezreh, MC/FS 
USARV Flight Surgeon 
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Latest Fashion Tips For The Well-Dressed pilot 

T o BE, OR NOT TO BE. That is the question." 
Good old Willy Shakespeare may not have 

been thinking of Army aviators in Vietnam when 
he wrote that famous quote, but some recent ex­
periences have indicated that he well might have. 
Let's take a case in point, a very recent hellacious 
combat accident that ought to make believers out 
of some of those hard heads that we still have float­
ing around. Only the names have been changed to 
protect the innocent. 

It seems that a couple of our buddies, good old 
Andy Aviator and Peter Pilot, were zipping along 
in a Huey at about 200 feet above the terrain when 
they suddenly learned - from the fact that 7.62 
caliber rounds were smashing all over the place -
that they were directly over an estimated two VC 
battalions who were zapping them with automatic 
weapons. Almost immediately the instrument panel 
started blazing, lapping the left side of the cockpit 
wi th flames . 

That's where Peter Pilot was sitting all dressed 
up not to be killed, with a fire retardant NOMEX 
flight suit, one of those new jobbies that someone 
had given him to wear as part of a field test. Pete 
also had on his ballistic helmet with the visor down. 
He was wearing flight gloves with the ends tucked 
under his flight suit sleeves which, by the way, were 
not, I repeat were not, rolled up. And he had the 
collar of his flight suit turned up and tucked under 
his helmet. 

Pete had been in an accident once before, and 
he was a believer. He knew that his personal pro­
tective equipment had to be used properly if it was 
going to do him any good. But, enough of this 
preaching; let's get back to the plot, which as you 
may have suspected, is going to thicken. 

Andy Aviator was at the controls. He didn't know 
it yet, but there was a fire aft too. In fact, the whole 
tail section was engulfed in flames. Flames were 
lapping close to Crewchief Chuck and Door Gunner 
Dan from under the firewall, and the whole blasted 
compartment was filling up with smoke. 

Andy knew that if he put the ship down in the 
middle of all those cottonpicking VC they all would 
have had it; so he "elected" to try to make it to an 
area about 1,100 meters away that looked a little 
safer. It took about a minute and a half to make 
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If you have a question about 

personal equipment or rescue qnd survival gear) 

write to Pearl) U. S. Army Board for Aviation Accidef?t Research) 

Fort Rucker) Alabama 36360 

it there, and surprisingly enough he had power all 
the way. He was just setting down when at about 
3 to 5 feet off the ground the airplane exploded, 
not just once but two times in close succession. By 
some miraculous process, the blasts actually cush­
ioned the landing and demolished the aircraft all 
a t the same time. 

A lot of things were happening within a few 
seconds of each other. A round came in through 
the plexiglass, grazed Peter Pilot's shoulder, 
bounced off his seat, and impacted Crewchief 
Chuck's ballistic helmet just above the forehead. 
The round knocked Chuck back hard against the 
firewall, but it didn't hurt him or the helmet either, 
for that matter. Chuck knew that something had 
happened, but he still wasn't sure what. 

It was shortly after this that the explosions threw 
Andy Aviator and Door Gunner Dan completely 
out of the chopper. Andy's shoulder harness and 
seat belt didn't hold him in his seat because they 
had both been melted away by the intense heat of 
the fire. So, if you have any doubts as to whether 
or not this was really a hot fire, there 's your answer. 

Crewchief Chuck jumped out under his own 
power, and only Peter Pilot remained in the flam­
ing wreck. Poor Peter was pinned down by the 
gunsight and wreckage and couldn't get out. He 
spent another incredible 1 Y2 minutes in that blaz­
ing inferno, trying" to get ou t. During this time 
Door Gunner Dan, who also was wearing a 
NOMEX fire retardant flight suit, made two at­
tempts to approach the flaming wreckage to pull 
Pete out. But both times he was forced away by 
the intense heat of the fire . 

Somehow both NOMEX flight suits, Pete's and 
Dan's, got soaked with JP-4 fuel, but they didn't 
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catch fire. It looked as if Peter Pilot had had it. 
The actual back cushion of his seat was in flames, 
and the nylon of his shoulder harness was com­
pletely melted and dripping down hi~ flight suit. 
The nylon of the nape strap of his helmet melted 
away. Even the chin strap started sagging as its 
nylon started to melt. It was about at this point 
that Pete decided he probably ought to do some­
thing. Somehow, he managed to free himself and 
get out of that early grave. Shortly afterward, all 
four were picked up and taken to safety. 

N ow, get this. Pete had been sitting in flames and 
intense heat for possibly up to 3 minutes, but the 
only bums he ended up with were first degree and 
superficial second degree burns on his upper back 
and lower neck. These undoubtedly were due to 
the fire going on in the back cushion of his seat. 
But that NOMEX flight suit never caught fire. The 
hea t from the flames was transmi tted through the 
sui t fabric to his skin and caused the burns. Pete 
can show you that flight suit today, and it is as 
good as new. And don't ask him to part with that 
flight suit either, because he just isn't (lbout to. 
Th;H suit saved his life and he knows it. 

Unfortunately, Crewchief Chuck left his ballistic 
helmet at the scene of the wreck, and some VC 
probably has it by now. So if you see a VC some­
day wearing a ballistic helmet, don't bother shoot­
ing him in the head because it probably won't do 
any good. 

The moral of this story is that it seems the day 
is finally arriving when we Peter Pilots, Andy Avia­
tors, and all the rest are getting some protective 
equipment that can really make the critical differ­
ence. So, let's take advantage of the situation. Let's 
wear this stuff and wear it right. If you goof up, 
the life you lose may be your own. ~ 
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LETTERS 
Continued from page 1 

of a combined combat team, the armed 
helicopter' comma~der can only recom­
mend. However, recommend he cannot 
or even employ his weapons to their 
best advantage unless he knows as much 
as, or more than, the ground command­
er about the ground battle. 

Sir: 

MAJ GEORGE L. O'GRADY 
Department of Tactics 
Ft Rucker, Ala. 36360 

I would like to comment on the "Ap­
peal to the Ladies" made in (Feb 67 is­
sue) Aviation Digest. I feel eminently 
qualified to discuss the article since I 
am the wife of a Master Army A viator; 
we have a 19 year old Warrant Officer 
Candidate in the family; and I am on 
active duty as a WAC captain assigned 
as Adjutant, Troop Command, USAPHC, 
}'ort Wolters, Texas. 

Army aviators are men, but this ar­
tide implies that they are boys unable 
to take charge of their environment. 
The admonition to wives to feed the 
aviator ' properly, tuck him in bed at 
night, and worry about his weight en­
courages "momism" in young men and 
women. There is no place in the Army 
for a soldier who remains a mama's 
boy. When a flier is, quote, browbeaten, 
dominated, and much-married, unquote, 
he has not taken charge of his own 
situation and he blames his wife for his 
own weaknesses. 

A I~cal question arises: how does 
the bachelor aviator surviver 

In a professional aviation magazine it 
is unwise to take pot shots at wives who 
in reality do not have an obligation to 
make their husbands safe aviators. The 
professional flier must do this for hiin­
self. He is not a child and the wives 
dub ~s by no means a PTA. 

I agree that wives, mothers, and fam­
ily can help the aviator but in the last 
analysis he is the HEAD OF THE 
HOUSE. A positive approach would be 
to emphasize to aviators (and other sol­
diers) the importance of "sharing" their 
job and experiences with wives. As a 
member of the military I have accom­
panied my husband on RON's, I've vis­
ited operations, and I occasionally have 
done some hangar flying at the airfield. 
These experiences and my assignment at 
the Primary Helicopter Center, plus 
many conversa,tions at home, contribute 
to my knowledge of Army aviators and 
pride in my close association with Army 
aviation and my husband's accomplish -
ments. . 

Not all wives can get first-hand in­
sight into Army aviation as I have. But 
in a professional magazine let's accent 
the positive: tell aviators that wives 
need to know; tell them to share expe­
riences; to plan off-duty time; but fore­
most, let's not encourage them ' to hide 
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behind the skirts of wives I 
CPT JANEEN C. MOREL 
Headquarte rs Troop Command 
U. S. Army Primary Helicopter 

Center 
Fort Wolters, Texas 76067 

• We agree with CPT Morel that Army 
aviators must be men in the strongest 
sense of the word, whether they're old 
hands at marriage or bachelors. We also 
agree that married aviators should share 
their experiences with their wives when 
this is possible without breaching secur­
ity regulations. We believe that happy 
and successful marriages are created 
only where there are full partnerships 
between husbands and wives. 

As full partners, wives :have every 
right to expect that they will know and 
share their husbands' experiences and 
careers to the fullest extent possible. To 
no less de~ree, they have an obligation 
to do all tn their power to make their 
husbands' home lives as happy, healthy, 
and free of worries as possible, not to 
make "mama's boys" of them, but 
to provide an atmosphere in which 
strength, health, and ability will flourish. 
Two heads Me 'truly better than one! 
- T he Editors 
Sir: 

I have had 2 years of field experience 
since graduating from the Safety Course 
at USC. It is evident that there is a real 
lack of understanding in knowing what 
is reJ;>ortable and what is recordable. 

AVIation commanders often shudder 
when their operations officers call them 
and say, "Sir, one of our ships has gone 
down." In a split second his mind 'is 
crammed with several questions. Was 
anyone hurt? Was the aircraft damaged? 
If it was damaged is it a major or minor 
accident? What reports have to be made 
and in what sequence? 

A formulated plan in a time of stress 
ca.I1 prevent confusion. What I offer here 
is what I have found to be the essential 
reports in chronological sequence. 

You've just been notified an aircraft 
is down. What is reportable and what is 
recordable? A precautionary landing, 
forced landing, incident, missing air­
craft, abandoned aircraft, minor acci­
dent and major accident are all report­
able and a crash facts message is re­
quired. This message should be sent 
within 8 normal duty hours after the 
mishap has occurred - even if complete 
information is not readily available, 
send it. You have 5 working days in 
which to send a supplemental message, 
r~£erencing the original, including date, 
aucraft type, and serial number. 

Minor and major accidents are record­
able and accident boards will be con­
vened. Any damage in excess of $100.00 
requires that a DA Form 285 be sub­
mitted with the exception of major and 
minor accidents where the information 
is available from the DA Form 2397. A 
DA Form 285 will not be prepared and 
submitted by board's of officers investi­
gating an Army aircraft accident. . 

For a minor and major accident a 

complete DA Form 2397 series should 
be prepared and submitted to arrive at 
U. S. Army Board for Aviation Accident 
Research within 30 working days after 
the date of the accident. Aircraft miss­
ing over 24 hours and abandoned air­
craft will be treated as a major accident. 

Accidents which occur outside the 
continental United States should be 
mailed to arrive at USABAAR within 
40 working days after the date of the 
accident. 

Now if you are really interested in 
knowing all the procedures, I suggest 
you take a walk to your local AG refer­
ence file and check out AR 385-40 - it's 
free. 

CW3 RICHARD C. KEEHN 
A viation Safety Officer 
4th Armored Division 
APO U. S. Forces 09326 

• In addition to AR 385-40, VSABAAR 
recommends you include AR 385-10 and 
AR 95-5 for your pre-accident planning. 
Appendices I, IV, and V of AR 95-5 
contain a crash plan guide that can be 
tailored to individual units, a sample 
crash facts message, and a checklist for 
aircraft accident reports. A local A G ref­
ere~ce file may not always be readily 
avarlable. However, these regulations 
~hould always be immediately available 
tn every unit operating Army aircraft. 
- Th e Editors 
Sir: 

Reference your article "What Are 
Your Intentions?" under the title "It 
Couldn't Happen To Mel" 

On page 56, second column, third and 
fourth paragraphs, it is stated that the 
heater in the twin engine aircraft con­
sumes 2 gallons per hour normal and a 
maximum flow of 3 gallons per hour. It 
appears that the writer of the article 
refers to the U-8F, since the picture on 
page 55 is the fuel selector panel of the 
U-8F. 

The writer of this article uses these 
figures as fact and bases parts of the ac­
cident conclusions on this consumption. 

If this is true, the U-8 manual TM 
55-1510-201 -10 is incorrect and has been 
for 10 years. 

Chapter 6, section II, para 6-4 states 
that "Fuel consumption is approximate­
ly Y4 to Y2 gallon per hour." 

If this fact is incorrect, I recommend 
an immediate change be published to 
the -10. If the -10 is correct, I recom­
mend a correction be made to your ar­
ticle so that aviators are not to be con­
fused. 

MAJ CHARLES M. PAULK 
937th Engineer Company (Aviation) 
Ft Clayton, Canal Zone 09827 

• Though similar, the airplane involved 
in this accident was a leased civil air­
plane and not an Army V-8F. It had a 
Janitrol heater with a fixed flow rate of 
3Y2 gallons per hour when in the cycling 
operation. It was estimated by the acci­
dent investigation board that the aver­
age fuel consumption for the flight in­
volved was 2 gallons per hour for a total 
of 12 gallons.-The Editors 
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rT;\WO AH-1G HueyCobros have been assigned to the U. S. Army 
; !I1."Aviation Test Board at Fort Rudc:er,~ Ala., where they are under­

ing a 1,100 hour logistical evaluation test. Another is expected 
to ~ assigned to the board this month. 

Purpose of the testing is to determine parts usage, component 
wlacement time, fUght hour to maintenance m~nhour ratio and 
POL co umption. The HueyCobras will be flown about 200 hours 
eaCh month under conditions similar to what they are expected to 
receive in the field. A careful watch will be made of all parts and 
cOMponents to determine the period of acceptable usage after 
which the likelihood of failure can be expected. ' 




