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Getting out soon? Consider Reserve 
Component aviation. Write the DIGEST 

for a list of units in your state 

Sir: 
O ur office has put o ut th is message to 

o ur av ia tors a nd tho ught it m ight he o f 
inte res t to yo ur reade rs. 

Re fere nce: H ydra uli c Fa ilure s Induced 
h y the C hati ng o f T ubing a nd Vari o us 
Plumbing. 

Worn hydraulic fitting 
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T he o ld th eo r y o f n o t wo e leme nt s 
occupy ing the sa me space a t the same 
time proves to co ntinue to he true. F ive 
inAi g ht aho rt s have occ ur re d a t thi s 
com m an d thi s cale nd a r yea r dll e to 
c ha fed lines o r fi ttings has po inted up the 
co ntinuing h yd rau li c ma int e na nce tra in­
ing req uire me nt s need ed to ma int a in v i­
hra tio n inhe re nt hel ico pt e rs . 

S ir: 

Mike Mil o 
Q ual it y Ass ura nce 
U.S. 'ava l Safe t y Ce nter 
Norfo lk . Va. 2~(; II 

*** 
T he U. S. Air Force ma int a ins a ph ys­

iological tra ining program whi c h has a 
vital inte res t in a irc ra ft acc ide nt preve n­
tion a nd av ia tio n medi ci ne . Here a t Ty n­
da ll Air Fo rce Base. a n average of two 
tho usa nd s tud e nt s a rc tra ined a nnua ll y . 
It wo uld he quit e be ne fi c ia l to be a hle to 
rev iew your magazine fo r c urre nt it e ms 
o f int eres t a nd refere nce ma te ri a l for 
c lassroom ins t ruc ti o n . Please cons id e r 
pl ac ing thi s orga ni za tio n o n your di stri ­
butio n li st. 

C MSgt Josep h H . N ix Jr . 
S uper int e nd e nt . 
Ph ys io logica l Tra ining 
USAF Hos pita l 
Ty nda ll Air Force Base . F la . :12401 

• We a re sorry tha t we cannot till your 
request since distribution is not handled 
b y the DICEST ' s e ditorial office . Air 
Force pe r sonnel desiring to receive the 
DIGEST or in('rease distribution should 
submit request to Headquarters . United 
States Air Force (AFDASDC). Was hing­
ton. D. C. 20J90. 

*** 
Sir : 

I have just read the August 197 1 issue 
o f yo ur g rea t m agaz ine. W he n in th e 
sta tes. o ur squ adro n had a suhsc ripti o n 
a nd I e njoyed eac h a nd every iss ue h ut 
thi s is the firs t iss ue I have see n si nce 
arr iv ing in V ie tnam las t May. 

W ha t real ly ca ught m y eye was "The 
Armed H e li co pter Story- Pa rt 11. " 

At prese nt I am the se ni or hel ico pter 
ad v isor to the VNAF 2d Air Di vis io n . 
T hi s di v is io n has two U H- I H sq uadro ns 
w ith a new o ne to he formed soo n . 

If a t a ll poss ihl e I wo uld like to o ht a in 
five se ts o f the magazines co nta ining the 
Armed H e li cop ter S tory . I he lieve thi s 
who le story wo uld ma ke exce ll e nt read­
ing a nd re fere nce for eac h VNAF sq uad­
ro n. 

LTC Jo hn VI . S la tt ery 
AF Ad v. G p . (AFAT-2) 
A PO San Fra nc isco 9(;20) 

• Thanks for your letter. Colonel. your 
magazines are in the mail. 

Continued on page 16 



Army Aircraft 

Vulnerability And Survivability 

PREDICTING survivability of 
Army aircraft is a difficult 

business. This is particularly 
true of survivability forecasts in 
a European environment, and it 
is clearly the most frequently 
challenged aspect of any airmo­
bile concept proposed for the 
1970-1980 time frame. 

But before venturing deeper 
into the vulnerability and surviv­
ability realm, it would be well to 
review the distinctions between 
the two terms as described in 

Lieutenant Colonel Francis I. Lopes 

AR 310-25: aircraft survivability 
is its capability to withstand 
enemy actions, material deterio­
ration or the effects of natural 
phenomena which singularly or 
collectively result in loss of its 
capability to perform the mis­
sion(s) for which it was de­
signed; aircraft vulnerability is 
its susceptibility to crippling 
damage by natural phenomena, 
equipment failure and any and 
all enemy countermeasures 
which may be employed against 
it. 

Although questioned by many, 
there is much confidence among 
Army planners that airmobile 
formations can survive in mid­
intensity combat. The degree of 
survivability and extent of com­
bat effectiveness has not been 
confirmed with the precision and 
assurance desired, but certain 
indications enhancing survivabil­
ity are becoming apparent to the 
u. S. Army Combat Develop­
ments Command (CDC). For 
example, tactics (techniques) 
and features of aviation materiel 
which offer distinct possibilities 

Aggressor (far left) zeros in on the 
Cobra at upper right of photo. His 
weapon: a Redeye air-to-air missile 

for improving aircraft survivabil­
ity are: 

• Terrain masking and crest­
ing techniques which appear to 
be a feasible and effective means 
of reducing vulnerability of heli­
copter gunships while engaging 
ground targets. 

• Electronic intelligence and 
other gun location methods 
which allow Army aircraft to 
avoid enemy air defense sites. 

• Infrared (ir) suppression 
devices which reduce aircraft 
vulnerability to ir weapons. 

• Electronic countermeasures 
(ECM) devices, which have be­
come sufficiently practical in 
terms of size, weight, effective­
ness and power requirements to 
warrant their inclusion in Army 
combat aircraft. 

• Reduction of helicopter 
noise, thereby reducing the ca­
pability of air defense systems 
to acquire these aircraft. 

• Nap-of-the-earth opera­
tions, which reduce enemy air 
defense effectiveness by a sub­
stantial margin. 

• The natural difficulty high­
performance fighter aircraft ap­
pear to experience during at­
tempts to locate and engage 
helicopters, especially in a Euro­
pean-type environment. 

• Improved armor, reduction 
of vulnerable areas and aircraft 
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sys tern red undancy, thereby 
reducing aircraft vulnerability. 

• Improved suppre sive fire 
weapon uch as that envisioned 
for the advanced aerial fire up­
port sy tern (AAFSS) and new 
artillery weapons with extended 
ranges and greater lethality. 

• "Standoff" weapon of the 
TOW variety and launch-and­
leave weapons similar to Maver­
ick. Combined with nap-of-the­
earth flight , tandoff weapons 
permit minimal attack flight pro­
files which effectively limit the 
number of enemy guns capable 
of engaging helicopters. 

Army analy i of aviation 
IRCM and ECM devices, attack 
helicopter weapon systems and 
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Artist 's concept of helicopter air-to-air duels 

the mode of operation they per­
mit in combat zones indicates 
the helicopter can indeed survive 
and fight effectively again t an 
adversary equipped with ophi­
ticated weapons. However , in 
order to develop a more precise 
projection of the survivability 
problem CDC i conducting 
studies and experiment which 
will clarify vulner-
ability/ urvivability estimate . 

mployment of attack helicop­
ter to defea t armor is one such 
study . The mo t comprehen ive 
of the e studie , however , i en­
titled " Airmobility in the Mid­
and High-Intensity Environ­
ment , " or short title" AM/HI. " 

AM /HI is e entially a follow-

on action from an earlier study, 
"A viation Requirements in the 
Combat Structure of the Army ," 
or " ARCSA II. " A large effort, 
the AM/HI tudy was conducted 
in three pha e , although the 
area of interest this article inves­
tigate limited almost exclu-
ively to pha e I: vulnerability 

and survivability. 
Phase I had , as its overall 

objective , the development of an 
exten ive vulnerability / surviv­
ability analysis of preselected 
Army aircraft. Thi effort was 
organized into four subtasks: 

• Air-to-air vulnerability anal­
ysis. 

• Nuclear vulnerability analy­
sis . 
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AH-IG HueyCobra 
armed with Redeye 
air-to-air missile 

• Aircraft vulnerability 
analy is. 

• Ground-to-air survivability 
analysis . 
From the e subta k a broad 
data base was accumulated and 
utilized a input to AM/HI phase 
III (war games) and final study 
evaluations. Let' take a brief 
look at the statu. of each ub­
task. 

Air-to-air l'llln erability (Inaly­
sis has been completed, to 
include the nece sary reviews. 
The analysis produced a usable 
air-to-air computer model which 
wa used in AM /HI' tudy eval­
uations and analy i . In addition 
the study identified and di -
cu ses in detail the empirical 
data required to produce a more 
refined air-to-air engagement 
model. In recognition of the 
shortcomings identified and in 
order to obtain th empirical 
data desired, the requi ite field 
experiments were authorized by 
Department of the Army and 
conducted by CD in CY 1970. 

VlIlnerablility of Army aircraft 
to the effects of nllclear weapons 
also is complete a nd has been 
published. The publication is 
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basically a compendium of ta­
bles howing Army aircraft 
"sure-safe" and "sure-kill" 
zone under tactical nuclear 
conditions. This data wa e sen­
tial to war games execut d for 
the AM /HI study. 

Vulnerability (lllalysis i e en­
tially an evaluation and compu­
tation of aircraft vulnerable 
areas to specific ground-to-air air 
defense and mall arm weap­
ons. Of the four vulner­
ability/survivability subtask 
mentioned, it is perhaps the 
mo t thoroughly validated area 
of analy i . The analy is is com­
plete and vulnerability tables for 
each aircraft of interest in the 
AM /HI study are now available 
for other use . The table are 
based on meticulous scientific 
examinations of aircraft compo­
nents and systems and their sus­
ceptibility to damage or 
de truction from various threat 
weapons . Empirical finding de­
rived from laboratory firing tests 
are an inherent part of the vul­
nerability table . Firing te tare 
performed with the actual threat 
weapon or approximated by us­
ing weapon of similar design 

when the real weapon i not 
available. The collected data 
permits a probability of damage, 
de truction or forced landing to 
be tatistically foreca t when 
aircraft are taken under fire by 
threat weapon who e technical 
characteri tics are known. 

Ground-to-air slln'i\'ability 
analysis is directly dependent 
on, and an ou tgrowth of, the 
vulnerability subta k covered in 
the paragraph above. The vehi­
cle for thi analy i i fundamen­
tally a computer model named 
Evade II by its originator . This 
unique model is capable of re-
olving in great detail the pecial 

acqui ition and engagement 
problems of air defense weapons 
deployed again t aerial targets 
flying at nap-of-the-earth alti­
tude . Modeled after exi ting 
hardware, electronic counter­
mea ures, aircraft ir emi ion 
and it suppression are included 
to determine their effect on air­
craft attrition. 

Target detection, gunner reac­
tion, gun aiming errors, ballistic 
accuracy, probability of hit and 
probability of kill are all a -
essed a computerized routine 

based on laboratory data and 
field experiments. The military 
potential tests and laboratory 
results of actual weapon firing 
are ome of the sources of em­
pirical data. Additional field 
experiment are currently 
planned, however, and the new 
experiments will among other 
thing permit the gauging of the 
level of precision with which the 

vade II model simulate these 
ground-to-air engagement . 

A series of four such experi­
ments were planned by CDC and 
three have already been exe­
cuted by the Combat Develop­
ment Experimentation 

ommand (CDCEC). A fourth 
was schedu led to begin in Sep­
tember. Each is designed to fill 
pecific data void alt hough all 
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are expected to complement and 
confirm varying aspects of heli­
copter survivability analysis. 

The fir t experiment, a 
ground-to-air te t, was com­
pleted in July 1970 by CDCEC 
and provides empirical data con­
cerning the su ceptibility of heli­
copters to detection at nap-of­
the-earth flight altitude by a 
variety of antiaircraft weapons 
ensors. In addition, the effects 

of weather, visibility, topogra­
phy, operating altitudes and 
man-machine incompatibilities 
have been evaluated and re ­
ported. The final report ha been 
publi hed. 

The econd experiment of the 
eries, the air-to-air te twas 

completed in 1970 with Navy 
cooperation and provides data 
on the u ceptibility of attack 
helicopter to acqui ition and 
engagement by high-performance 
fixed wing aircraft or other at­
tack helicopters. It i well to 
bear in mind that air-to-air com­
bat between helicopter and fixed 
wing fighters or other helicopter 
was a comparatively unexplored 
area. As a con equence, it wa 
necessary for CDCEC and the 
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Navy to accomplish some pre­
liminary testing before executing 
the main experiment. Nonethe­
less, these tests yielded data 
which appear to confirm Israeli 
experience during the 1969 6-day 
war and re ult of recent British 
and German experiments with 
helicopter ver us jet fighter air­
craft. 

Based on actual combat en­
counter, the Israeli Air Force 
expre ses confidence that heli­
copters can evade jet fighters 
with great facility and ease. The 
I raelis emphasize that their 
eva ive tactics were conceived 
independently and provided to 

An AH-1G Huey 
Cobra lands at Cali­
fornia test site 

their helicopter pilots during 
flight training prior to the begin­
ning of hostilitie . 

In it Briti h experiment called 
"Sparrow Hawk," fighter air­
craft attempted to acquire and 
engage helicopter flying at low 
altitudes over rolling terrain. 
Fighter crews reported consider­
able difficulty in locating these 
helicopters. Moreover, this diffi­
culty persisted even when fighter 
crew were vectored to the ap­
proximate location of the heli­
copter. In their evaluation the 
British have taken pecial note 
of ubstantial test delay caused 
by poor weather which grounded 
their fighters, although not their 
helicopter . This was particu­
larly ignificant in view of the 
fact that their helicopters were 
equipped with only common 
navigation instruments and no 
optical target sighting devices. 
None of the newer surveillance 
and target acqui Itlon devices 
were u ed (West German field 
experiments have produced data 
which corre ponds closely to the 
British experiment). 

In CDCEC exploratory te t 
helicopter sightings by fighter 
crew could not be readily 
made. If sightings occurred they 
were frequently caused by re-

Continued on page 2S 
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Major N icolas E. Ba r reca , M . D . 

Provided by the Society 

of U. S. A rmy Flight Surgeons 

The Flight Surgeon's Role 
In Aircraft Accident Investigation 

The flight surgeon's participation in aircraft accident investigation is frequently 
misunderstood . Often the air crewman sees the flight surgeon's role as a last ditch 
effort to ground an unsuspecting defenseless aviator. This is far from the truth 
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To the air crewman: In a gen­
.1. eral sense. aircraft accident 

investigation is not uncommonly 
misunderstood by some of aJJ 
those engaged in the process. A 
commander sometimes looks 
upon it as a threat, likely to re­
veal some weakness in his other­
wise infallible countenance. The 
members of the board occasion­
ally bellow in righteous indigna­
tion of the obvious stupidity and 
inconsideration invested in the 
aerial misadventures of their 
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contemporary aviators. Mean­
while, the accused is often a vic­
tim or a scoundrel, whether or 
not he survives the accident. In 
a similar sense the flight sur­
geon's participation in an air­
craft accident investigation is 
either misunderstood or perplex­
ing to say the least. Not infre­
quently it is the flight surgeon 
himself, having had limited train­
ing, inadequate experience and 
harboring personal inhibitions, 
who misinterprets his contribu-

tion to this sometimes distasteful 
task. 

To say that the flight surgeon 
may be perplexed is often to say 
that the air crewman is down­
right bewildered. He thinks, 
"Why isn't ole Doc at the clinic 
seeing my kids instead of wast­
ing his time out here?" or "He's 
gonna get that blankety-blank 
pilot grounded one way or the 
other." Is that what the flight 
surgeon's participation in an air­
craft accident investigation is all 
about . . . an opportunity to 
shirk more important duties? 
. . . . One long sought after or 
final opportunity to ground an 
unsuspecting, defenseless 
aviator? 

Recently, a somewhat more 
inspired instructor pilot was in­
dulging in similar intellectual 
speculation, while patiently pon­
dering questionable aircraft 
availability, maintenance person­
nel shortages, weather mini­
mums, a sick child, an 
unfulfilled wife and a ne'er do 
well student pilot. He ironically 
concluded that the flight sur­
geon's participation in the acci­
dent investigation was to 
determine what killed the vic­
tims of that tragedy. Well per­
haps that says a lot more than 
appears on the surface, but must 
we limit our observations to 
"victims" ... to those acci­
dents involving fatalities or even 
injuries? Perhaps it would be 
physically and emotionally less 
costly to all involved if we 
learned our life-saving lessons 
from the survived accidents. An 
aircraft accident investigation, 
whether it be of a minor or ma­
jor variety often "opens eyes" 
... it increases our observa­
tional powers. changes our 
perspective, makes us more 
objective. Often the work or 
operational environment enables 
us to take many things for grant­
ed, pushing the unlikely into the 
improbable, one recognized into 
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the imponderable and the infre­
quent into the never. 

But what about our "friendly 
fright scourgeon," where does 
he fit into the act? As many an 
experienced aviator will tell you, 
often the real breakthroughs in 
an accident investigation are 
made by a conscientious flight 
surgeon. His areas of contribu­
tion are many sided and often 
depend upon his knowledge of 
man's physical and emotional 
capabilities and limitations. Too 
often the members of a board 
are sufficiently satisfied to settle 
on the concrete aspects of me­
chanical failure that they fail to 
reflect on some of the conditions 
that might have enabled early 
detection of that failure or per­
mitted the pilot and crew to sur­
vive in spite of the disaster. Too 
often the board turns to pilot 
error, "He failed to take timely 
corrective action." How much 
can we learn from these 
conclusions? The questions 
should be. "Did the pilot receive 
adequate training to minimize 
this risk or make timely correc­
tive action more likely?" "Does 
the pilot receive sensory infor­
mational outputs that enable him 
to detect a rapidly deteriorating 
situation soon enough?" "Has 
the pilot been realistically taught 
his judgmental or physiologic 
limitations or has he been falsely 
led to believe that his ability to 
fly in a school environment will 
cover him for all 
contingencies?" "How much 
does a pilot know about spatial 
disorientation or orientation 
error? About visual illusions? 
About operational or psychic 
fatigue?" 

These are some of the many 
areas that concern the flight sur­
geon. Perhaps the flight surgeon 
can contribute in an untold fash­
ion to the full realization that 
can come from aircraft accident 
investigation board findings. 
Let's look at the many concerns 
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of a flight surgeon in aircraft 
accident investigations. 

• He establishes the nature 
and calise of injury or death. 
Was there pre-existing disease or 
disability that contributed to the 
occupant's injury or death? Was 
there otherwise unrecognized 
injury as a result of hostile 
actions? Were deceleration or 
crash injuries inflicted? Did post­
crash factors playa role in inju­
ry, its complication or death? 
... Entrapment? . Fire . 
Failure of rescue or survival? 
Only the flight surgeon can an­
swer these questions satisfacto­
rily. 

• He determines or confirms 
methods that impro\'e crash sur­
vival to minimiz.e future injury or 
death. Was adequate personal 
protection available or utilized? 
Was the cockpit delethalized to 
prevent injury? Were seats and 
restraints designed to minimize 
crash forces? What about avoid­
ance egress ... the opportunity 
to leave the scene ... possible, 
desirable, executed? What fac­
tors dictate man's survival in the 
face of known postcrash 
factors? The flight surgeon is 
trained to know the conditions 
that will minimize crash injury in 
the face of man's known toler­
ance. 

• He reconstructs the crash 
sequence. By examining the dis­
tribution of victims and their 
injury pattern, the flight surgeon 
can often aid the other board 
members in understanding the 
sequence of events that pre­
vailed during the accident. Only 
through such reconstruction can 
the likely cause of the accident 
be truly realized. 

• He determines the extent to 
which medical factors may have 
caused or contributed to the ac­
cident. Was pre-existing disease 
or injury a factor? Did environ­
mental factors playa role, such 
as hypoxia? Were toxic vapors 

involved? Were there emotional 
factors? How about man's inher­
ent limitations ... physical, 
psychological, environmental, 
performance-wise ... ? 

• He e\'aillates the application 
and utilization of human factors 
design engineering principles. 
Were the instrument panels, 
controls and flight procedures 
within the envelope of safe 
human performance. Often 
flights in some antiquated air­
craft are doomed to failure. but 
for the gallant and exhaustive 
efforts of their well-trained 
crews. However, ultimately the 
right combination of collective 
failures. no matter how individu­
ally minor, will exceed the per­
serverence of even the best 
intentioned crew. 

• He identifies the victims. 
Medical and dental records en­
able the flight surgeon to per­
form this essential task for both 
civil (insurance. estate, compen­
sation, liability) and criminal 
(sabotage, homicide, suicide) 
reasons. 

• He contributes to research 
and education. Regretfully, it is 
often by our mistakes that we 
learn. Sometimes only the evalu­
ation and analysis of repetitive 
events (research) will permit 
understanding of the true risks 
undertaken by air crewman. 

Aviators seldom purposefully 
set out to crash aircraft. Using 
the potential energy in aircraft 
for suicidal purposes is an infre­
quent occurrence in the military 
environment. Thus, in investigat­
ing an accident, board members 
must make every effort to un­
cover even the most subtle clues 
of impaired or compromised per­
formance. Granted, a certain 
number of aircraft accidents 
result from poor judgment, in­
consideration, indifference and 
poor physical or emotional apti­
tude for flying. However, even 
in these cases a responsibility is 
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incurred by the accident board. 
They must determine how this 
type of individual managed to be 
undetected by so many well 
meaning instructors, command­
ers, flight surgeons and safety 
experts. Thus, there are few if 
any si mple, straightforward, 
open and shut, pilot error acci­
dents. 

Thus the flight surgeon can 
contribute extensively to an air­
craft accident investigation 
board. His primary motive is to 
prev6flt the future injury and 
death of air crewmen. Secon­
darily, he assists in developing 
attitudes and practices that will 
reduce even minor accidents to a 
minimum. Perhaps then, the 
flight surgeon's neglect of other 
duties during an aircraft accident 
investigation will prove of ines­
timable value. It could enable a 
crewman's family to realize the 
vivid and healthful love, care 
and affection of a living sponsor 
and parent, rather than death 
benefits, gratuities and the sym­
pathy of a flight surgeon who 
simply couldn't see the challenge 
of aircraft accident investigation 
or was prevented or discouraged 
from doing so by seemingly well 
meaning commanders and pa­
tients. 

To the flight surgeon: A recent 
study performed by the U. 

S. Army Aeromedical Research 
Laboratory (USAARL) exam­
ined the accountable human 
costs of aircraft accidents in 
terms of loss of services from 
death or injury, treatment and 
convalescence. In one fiscal 
year, it was found that these 
costs exceeded 50 percent of the 
costs for material loss. In all 
probability, they approached or 
exceeded material costs since 
minimum figures were used from 
a]] aspects. It is lamentable that 
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one must reflect on human life in 
financial terms, but too often 
these are better understood by 
the taxpayer than medical claims 
of the "inestimable value of 
health or human life. " 

It is clearly evident from 
USAARL's study that the flight 
surgeon can reap vast savings in 
human life by participating 
knowledgeably and diligently in 
aircraft accident investigations. 

The first thing to be consid­
ered by the flight surgeon should 
be pre-accident arrangements. 
He must be prepared to react 
immediately when an accident 
occurs. Notification procedures 
and transportation must be 
planned. He must have flying 
apparel and treatment and inves­
tigation kits readily at hand. 
Prior arrangements with a path­
ologist. radiologist and local 
coroner or medical examiner 
authority will often facilitate 
early and fruitful examination of 
fatalities. 

Once an accident occurs. it is 
essential for the flight surgeon to 
go to the accident site. Seldom 
will his emergency medical treat­
ment services be required in the 
face of responsive aeromedical 
evacuation services. However. 
he must arrive early if he is to 
see the tangled relationship of 
wreckage and fatalities. In his 
evaluation of the wreckage he 
must think of injury causation 
and human engineering deficien­
cies as well as accident causa­
tion. All restraints and 
protecting equipment must be 
examined and evaluated. Lethal 
aspects of the cockpit environ­
ment must be considered as well 
as the design in adequacies of 
instruments and controls. 

Upon returning to the hospital 
the thankless task of identifica­
tion and autopsy and radiologic 
examination of fatalities begins. 
Such evaluation by the flight 
surgeon is essential if he is to 
truly recognize the factors of 

Injury causation, injury preven­
tion and possible medical acci­
dent causes. This evaluation 
must include a thorough exami­
nation of personnel protective 
equipment in the perspective of 
these examinations. 

Once these initial time con­
suming procedures are attended, 
he must review medical records 
and interview those closest to 
victims ... their loved ones, 
commanders. friends ... for 
possible clues of emotional, psy­
chological or performance fac­
tors. Final1y all survivors must 
be examined and interviewed. 

During the course of the board 
proceeding all gathered data 
must be integrated with other 
board member observations and 
witness statements. Ultimately 
this must culminate in a respon­
sible and complete report of 
findings and recommendations. 
Thus, it is essential for the flight 
surgeon to participate ful1y in a]] 
the board procedures. 

So the flight surgeon has his 
work cut out for him in the face 
of an aircraft accident. Often 
though, confronted by a nonfatal 
aircraft accident, his guard drops 
and he fails to reap the same 
benefits available from the anal­
ysis of a fatal crash. The same 
principles of investigation apply. 
Survivors must be examined 
with the same diligence and 
thoroughness as fatalities, if 
possible cause related dificien­
cies are to be identified. Protec­
tive equipment must be equally 
evaluated, but further, the flight 
surgeon must speculate upon 
what might have happened to 
potential occupants under 
slightly more serious conditions. 
Frequently it is the less serious 
or complicated accident which 
receives haphazard evaluations. 
Perhaps it is the understanding 
of this less costly experience 
that will prevent a future life 
devastating disaster. ~ 
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The Freedom Bird 
I HAD BEEN A UH-IH air­

craft commander for 5 
months. With 60 days left in the 
Republic of Vietnam, I could 
almost envision that "freedom 
bird." I even felt a little invinci­
ble-I was short. 

My pilot had 6 months incoun­
try and was just about to make 
aircraft commander himself. We 
were good aviators, worked well 
together and I could vision sit­
ting back, watching him fly the 
latter part of the mission. 

At 0930 hours I took off en­
route to the day's first troop ex­
traction. I felt "great," the 
briefing had gone wel1, flight 
time probably would not exceed 
3 hours and I was flying my fa­
vorite ship. It was the strongest 
flyable bird in the company. 

After dropping the troops off 
at the landing zone we returned 
to pick up the six-man team we 
were to insert. I let my pilot 
take it; about to make AC, he 
could handle the remainder of 
the mission and I could make 
mental plans for the future. 

My thoughts were a thousand 
miles away when the explosion 
occurred causing my pucker fac­
tor to red line. Had one of the 
Rangers discharged his weapon? 
My pilot must have had the 
same thought as we both looked 
in back to see what had hap­
pened. About then we experi­
enced a hard yaw to the left and 
I felt as though the floor had 
fal1en out from under us. An 
engine failure? Never happen-I 
was a double-digit midget. 

My hopeful thinking was shat­
tered by the heart-stopping 
sound of my low rpm audio and 
numerous lights on my caution 
panel. What to do? My pilot ini-
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tiated auto rotation : I put us up 
guard and took the controls. 

About that time I was de­
feated by a comedy of errors, if 
such a cliche' can be used. "Put 
me up 2, put me up 2!" In my 
haste to take the aircraft I had 
neglected to put myself up UHF 
transmit. 

Things seemingly began to 
move in slow motion although 
the duration was mere seconds. 
My pilot's hand took an eternity 
to move toward my radio, but 
why did it move toward the 
UHF radio instead of my control 
head? 

"No, dammit, 2 transmit, 2 
transmit!" He got the idea be­
cause finally (10 years later) I 
was able to transmit. 

"Mayday, Mayday, Mayday, 
083 going down 2 miles east of 
Whiskey Mountain with an en­
gine failure!" 

Who needed a radio? The way 
I screamed I could easily have 
been heard without ever keying 
my mike. 

After three transmissions I lis­
tened in hopes an aircraft in the 
area would acknowledge my call 
and offer assistance. It seemed 
everyone in Vietnam had the 
same idea. I received the high 
pitched squeal caused by a num­
ber of transmissions on the same 
frequency. Finally an aircraft 
from my unit came on the air, 
"Got you in sight 083, I'll follow 
you down, be cool, be cool!" 

"Rog, I'm cool!" What else 
could I have said? 

As the earth sped up in my 
direction I had the feeling I was 
going to miss my area. I had no 
desire to go into the trees. par­
ticularly with six pax onboard, 
and I had neglected to pick an 
alternate area. 

I applied aft cyclic in hopes 
my forward air speed would be 
slowed enough enabling me to 
make the area. It slowed al1 
right, from 80 right down to 50 
to 60 knots at 200 feet. Control 
movement had become very 
sluggish and exaggerated. To 
compound the situation I un­
knowingly pulled col1ective 
pitch. Right on! 

Ground contact was rough. It 
was a semicontrolled crash. The 
skids had somehow made it up 
to eye level. Only then did I 
remember to shut off my fuel 
and electrical system switches. 
Opening my door proved impos­
sible with my armor plate for­
ward; I then resolved to get out 
between the seats. 

Ten people walked away un­
scratched and some have said 
that because of that fact it was a 
good autorotation. But was it? 

The cockpit of a Huey re­
quires teamwork. The air com­
mander and the pilot must know 
who does what and when. 
Things like altitude, air speed, 
rpm and N 1 should be read off. 
When touchdown is imminent 
fuel and electrical system 
switches should be shut off. 

Don't wait for emergencies to 
become proficient in emergency 
procedures. Flying requires 100 
percent of your attention-when 
flying think flying. 

This is a war story with a dif­
ferent ending. There were no 
heros, just two combat aviators 
who were not completely versed 
on teamwork and aircraft han­
dling in an emergency situation. 
Don't let something like this 
happen to you. Complacency in 
one's duties is bad enough on 
the ground, but in the air it's 
deadly. ~ 
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The "Raven" 
Flies From Wolters 

Nevermore ••• 

Over 2.5 million flight hours have been logged by the OH-
23 Ravens at the Army's Primary Helicopter School, Ft . 
Wolters, Tex. The 1956 photo above shows one of the 
Army's primary helicopter trainers departing a pinnacle 
landing area in the valley northeast of the Wolters main 
heliport . Countless students have learned the rudiments of 
helicopter flight and have a great respect for the "Old Re­
liable" OH-23. The Ravens also did their thing logging 
countless hours in combat under the strains of the Vietnam 
escalation during the last decade . The photo at left shows 
a Raven at the Tan Son Nhut, RVN, heliport in 1966. The 
Ravens served as scout ships during the mid-60s providing 
the eyes in the sky for commanders of units such as the 
101 st and 82d Airborne Divisions, as well as the three­
quarter cav of the 25th Infantry Division and others. The 
Raven had its baptism under fire during the Korean War. 
The OH-23s helped establish the helicopter medical evac­
uation concepts in the Korean War . As the OH-23s leave 
the Army's primary training fleet a new page of history 
begins in the proud heritage of Army aviation with the 
versatile Raven joining the growing aircraft inventory of 
the Reserve Components 
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Staff Writer 

Public Information Office 
U. S. Army Primary Helicopter Center/ School 

Ft. Wolters, Tex. 

T IM W AS W H N the sk ies 
arou nd the U. S. Army P ri­

mary H e lico pte r c hoo l at Ft. 
W o lter . T ex., were fi ll ed w ith 
eve ra l di ffere nt ty pe of he li ­

co pt er , a nd res id e n ts wo uld 
cock a n ear a nd the n can the 

ki e to id e ntify the t ype of a ir­
craft. 

N o more. T he O H -13s a nd the 
C H -34s have departed , a nd the 
las t H-23 has been Aow n away 
to jo in the A rmy Re erves. L eft 
o nl y a r e th e Hu g h e T H -55 
tra ining he li cop ters a nd the Be ll 
U H - I Hu ey a ir cras h rescue 
hip . 

Now a lmos t a nyo ne ca n ide n­
t if y a p ass in g h e li co pt e r by 
so und a lo n e f o r n o o n e cou ld 
mi ta ke the high-pitc hed w hine 
of the T H-55 fo r t he b us iness like 
"wha p-whap " of the U H - I . 

The OH-23 erved wi th s pec ia l 
di tinc tio n at F t. W o lters. T he 
fi r t of the R ave n a r r ived a t Ft. 
W o lte r s in 1956 , soo n after the 
Arm y re umed comma nd o f the 
po t. The la t two OH-23 were 
Aow n to Arm y R ese rve units in 
Augu t. The OH-23 fl ee t a t the 
Prima ry H e li copte r Sc hool o nce 
numbe red 4 18 a nd logged mo re 
than 2, 565,800 fl y in g h o ur . 
Countless s tud e nts lea rn ed the 
bas ics of he licopte r flight in the 

a n tiquated but rel iable Raven. 
Pe rh a p s the most famou of 

the O H -23 wa "Old Re li a ble," 
num ber 57-3007 . T he a ircraf t ar­
rived at F t. Wolters fac tory-new 
a nd logged 10,377 hour before 
bei ng flow n to the 99th Signal 
Battat ion, a Re erve un it in New 
York C ity . During it erv ice at 
Ft. Wolters "Old Re li ab le" was 
no t in vo lved in a ma jor acc ide n t 
a nd had o nl y o ne inc ide nt w ith 
just $232 damage. 

T he O H -23 was ma n ufactured 

" Old Reliable " number 007 
(right) logged more tha n 
10,000 accident-free flying 
hours at the Primary Heli­
copter School. Below left: 
CWO Frank Thompson (left) 
who flew the first OH-23 to 
Ft. Wolters in 1956 bids 
farewell to CWO Ken Kala­
har as he prepares to fly 
the last " Raven " to his 
Reserves unit in Des 
Moines , Iowa. Southern 
Air way s 0 ffi cia I s W . S . 
Schwalm (right) and Jack 
Massey witnessed the 
event. Below right: An OH-
23 Raven takes off for the 
Ft. Wolters parade field on 
the last military mission for 
the OH-23 at the Army's 
Primary Helicopter School 

by Hill er Aircraft Corporation 
and was accepted by the U. S. 
Arm y on I I July 1958. Sout hern 
A irways fl ig h t co m mander, the 
late loyd Wilson, completed 
the ferry Aigh t from Pa lo Alto, 

a lif., to Ft. Wolter 4 day 
later a nd the h ip went to work 
(Southern A irways i the com­
merc ia l fl igh t tra ining contractor 
at Ft. Wolters). Mo t Wolter 
pil o t s h ave great respect for 
. 'Old R e li able" a nd her s ister 
a ircraft. 





••• Listen To Common Sensei 

N ow THAT I am back safe 
and sound in the states I 

have time to sit back and think 
about my year in the Republic of 
Vietnam. Surprisingly enough I 
don't think much about my ex­
periences or the number of close 
calls I had; I think about my 
close friends who lost their 
lives , not to hostile fire but to 
accidents. Sorry to say they 
were needless, preventable acci­
dents that wouldn't have hap­
pened if the pilots had used a 
little good old common sense. 
I'll give you just a brief outline 
of a few of them, and you will 
see where common sense would 
have prevented each accident. 

The first, I remember, was a 
midair between an AH-IG 
HueyCobra and a command and 
control (C&C) UH-I H. The 
Cobra was part of a gun team 
making gun runs on an enemy 
position. The C&C was carrying 
the commander of the ground 
outfit who told the aircraft 
commander he wanted a closer 
look at what the Cobras were 
shooting at. The UH-IH 
dropped down lower and moved 
over the target just as the Cobra 
was pulling up from his run. His 
wingman shouted a warning over 
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the radio, but it was too late. 
The Cobra pulled up and hit the 
C&C from underneath, followed 
a moment later by a terrific ex­
plosion as both ships blew apart 
in midair. There were 9 lives lost 
just for a closer look. 

C&C jocks should have 
enough common sense to keep 
their passengers advised that it 
is better to orbit away from the 
gunships and wait until they 
have finished their work before 
moving in to assess the situa­
tion. Gunship pilots don't have 
time to watch for other aircraft 
while they are concentrating on 
targets and enemy ground fire. 
This same type accident was 
repeated a few months later. 

The second was a routine 
night resupply with two aircraft 
commanders at the stick on a 
routine night resupply. The land­
ing zone was a wide open grassy 
area with a field elevation of 20 
feet above sea level. They flew 
into the ground at 80 knots, 300 
meters from their intended 
touchdown spot. Members of 
the unit they were resupplying 
said that they never saw the 
landing light come on. Specula­
tion was that their altimeter was 
incorrect and they saw the 
gound too late. If they had 

turned on the landing light at 200 
or 300 feet, they may have seen 
the ground soon enough and 
c'alled it a close call at the most. 
The question is, Why wasn't the 
light on? There were no known 
enemy in the area and both air­
craft commanders had over 9 
months incountry. We'll never 
know the answer. But, you 
should have enough common 
sense to turn the light on in 
sufficient time to avoid a sur­
prise that could cost you your 
life. And, check your altimeter 
every chance you get. 

The third accident really 
didn't surprise anyone when it 
happened. We were all saddened 
at the loss , but we had expected 
it. The aircraft commander had a 
love for low-level, high-speed 
flight wherever he went. He was 
thrilled by it-and he was killed 
by it and took 10 people with 
him . 

What was his accident? He 
flew into heavy steel cables that 
cross a river. Common sense 
says, "Don't low level anywhere 
unless the mission requires it." 
Common sense is the greatest 
thing you have and it makes a 
great copilot. All you have to do 
is remember to use it and listen 
to it. ~ 

15 



Continued from page 

JEWS 
ROM 
EADERS 

extension of the controls and he as rc ­
laxed as pos<;ih1c. He cannot do this if he 
must suspcnd his arm in midair \\ ithout 
thc henefit of rt.'<.;ting his arm on his leg. 
Any movcment of thc aircraft rc<.;ults in 
a movement of his arm and i" thcreforc 
transmitt ed to thc aircraft controls. 

What can ""'c a<.; aviator<.; do to correct 
or im provc an aircraft dcsign ·.' For onc 
thing we ca n makc our thoughts and 
wis hes known ,I nd if cnough of us arc 
voca l cnough ma yhc <.;omcone \\ 'ill hear 
us that GIn influcncc thc ou tcome , 

Sir: 
As a dual ratcd Master av iator wi th 

more than ."' . ."'00 hours Aying time wit h 
the U.S. Army . I have been a part of the 
"coming of age " of Army av ia ti on. 
From my initia l Aight tra ining in the o ld 
" rag wing" the old ai rcraft design has 
con tinua ll y improved from the very basic 
a ircra ft to o ne of extremely sophisticated 
eq uipment a nd ca pab ilit y . T he personal 
equipment improvements inc lude t h e 
Aight helmets a nd I omex Aight c lot hing. 
We have a ircraft seats that are designed 
for maximum comfort and maximum 
protection in the event of a cras h. The 
sea t is normally adj ustable up and down 
or fore a nd af t. or both. T he p'edals are 
adjustable fore and aft in most a ircra ft 
and in some aircraft are even power as­
sist in the adj ustment. T he point of th is 
huildup is that designers recogni ze tha t 
a ll av iators are not a standard issue s i7e 
of exactly f, feet ta ll a nd weigh exact ly 
I Rf, pounds, T he avia tor's height ma y 
vary from .5 feet 4 inches to f, feet 4 
inc hes. Some have larger s tomac hs than 
ot h ers w hil e some are blessed w ith 
longer a rms . For these differences in size 
we have the adjustments as previously 
noted for pilot comfort. 

From all of my years of Aying Arm y 
a ircra ft I find tha t there is one vita l ad­
justment tha t cou ld be incorporated into 
the a ircra ft design. T he fixed wing a ir­
craft would reali ze an adva nt age but the 
he li cop ter wou ld be the real benefactor. 
I am referring to a vert ica l adju stment of 
the cyclic st ick, This cou ld be accom­
plished wit h a '>Iip friction s leeve that 
wou ld add ver y litt le weight to the a ir­
craft. T hi s would be a boon to the pilots 
tha t Ay in s truments or those that Ay for 
ex te nded period s of time. T he medical 
as pects o f thi s are also unlimited as it 
wou ld reduce fatigue a nd considerably 
reduce the " helicopter hunc h " position 
that most av ia tors find themselves in due 
to uncomfortable s ti c k grip pos itions. 

I am amazed that thi s problem has not 
been explored before as r have person­
ally heard it discussed by hundreds of 
av iators throughout m y career. As a ro­
tar y wing instrument examiner. I a m 
quite aware tha t a pilot must beco me a n 
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INSTRUMENT CORNER 
Q. While flying IFR to Dyess AFB on V77, I received a clear­
ance to Shep intersection (short of my destination). I arrived 
at Shep without further clearance. Should I have held south 
of Shep on V77 or held in the published holding pattern? 
A. You should hold in the charted holding pattern. Reference: 
FLIP, section II, page 11-78, paragraph III, Z, 2, c, dated 22 
July 1971. 

Q. What is the missed approach point for a precision 
approach? 
A. The missed approach point is a point on the final approach 
course where the height of the glide slope equals the autho­
rized decision height (DH). Reference: TERPS, page 74, para­
graph 941, dated February 1970. 

Q. What is the correct approach to execute at the destination 
under two-way radio failure? 
A. If more than one approach fix is available at the destina­
tion, it is the pilot's choice and ATe protects airspace at all of 
them. Reference: Airman's Information Manual, page 1-70, 
paragraph 1, c , (3) , dated August 1971. 
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The Armed Helicopter Story 
XM-l (top photo, mounted on 
OH-13; center photo, mounted on 
OH-23D): Two .30 caliber M-37C 
(tank) machineguns (mgs); shots 
per minute (spm), 550-575; 
ammunition capacity per gun 
(A). 65 0 rounds; maximum 
effective range (MER), 1,000 
meters; manufacturer (M.), 
8305th ACR Co., Ft. Rucker , 
Ala.; tester (T.), Springfield 
Armory; aircraft developed for 
(acft), OH-13E , G & H plus OH-
23D; nickname , Hammond kit 
(also see M-22). 

M-2 (bottom photo, mounted on 
OH-13S): Two M-60C , 7.62 mm 
(NATO) mgs; spm, 500-650; A, 
550 rds; MER , 1,000 meters; M., 
Springfield Armory. 

Development of the XM-1 began in 
1960 with the evaluation and adoption 
of the KX-13-A1-2 (see "The Armed 
Helicopter Story-Part IV"). It was to 
provide a means of suppressing enemy 
ground fire for the 1961-63 period. 
Limited production of 150 began in 
1961, with 50 designated as the XM-1 
and the remaining 100 as the XM-1El. 
There were 200 XM-1E1's completed 
by March 1963. The XM-1E1 system 
resulted from recommended modifica­
tions to the XM-1 system after defi­
ciencies were noted during tests in 
January 1962. The rigid chuting was 
replaced with flexible chuting and the 
angle side rail with box rails. The sys­
tem completed tests by the U. S. Army 
Aviation Test Board at Ft. Rucker in 
August 1962. 

The XM-2 kit underwent develop­
ment tests at Springfield Armory in 
May 1962. The kit consisted of the 
XM-1E1 system mount modified for 
the 7.62 mm M-60C machine gun. The 
ACR Company at Ft. Rucker had ac­
complished experimental mountings of 
the weapon prior to the Springfield's 
work. The combined engineering ser­
vice test of the system was conducted 
at Aberdeen Proving Ground and the 
sytem was standardized as the M-2 in 
November 1963. 
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The XM-3 armament subsystem was 
the result of one of the Army's first 
funded programs for research and 
development to test the feasibility of 
Army helicopters. Development began 
in November 1960 on a system envi­
sioned to be a flexible or automatically 
controlled subsystem. In November 
1962 it was decided to produce a less 
complex version of the XM-3 on a 
crash basis. 

Based largely on early experiments 
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conducted in the ACR Company at Ft. 
Rucker, the 2.75-inch folding fin aerial 
rocket (FFAR) was determined to be 
the best available for the system. Dur­
ing April 1961 the Aviation Board 
tested a CH-21 helicopter armed with 
a 2.75-inch FFAR and determined that 
the system was suitable for helicopter 
armament. In August 1961 a CH-34 
was equipped with a 2.75-inch FFAR 
system fabricated by t}le Army Ord­
nance Missile Command, Redstone 

XM-3: Two 2.75" folding fin 
aerial rocket (FFAR) pods with 
49.75" tubes of 24 rockets eacho; 
MER , 3 ,000 mete r s; M., Red­
stone Arsenal; acft , UH-l B & 
C; nickname , Hog. This subsys­
tem was designated XM-3 E 1 
with 53.75" rocket tubes. It also 
was combined with the M-5 to 
form the XM-3/5 (see M-S). 

XM-4: Two 2.75" FFAR pods of 
24 rockets each; MER, 2,000 
meters; M., Redstone Arsenal; 
acft, CH-34; cancelled after the 
production of four systems. 

Arsenal , Ala. The system, which be­
came the XM-4, was used with a U. S. 
Navy Mark 17 sight and rocket launch­
ers that were the first made to jettison 
in flight. The mounting arms for the 
rocket pods were originally developed 
by Ft. Rucker's ACR Company. The 
XM-3 for the UH-l was under develop­
ment while the CH-34 system was 
being tested. Although never type 
classified, the XM-3 was placed in lim­
ited production and by May 1963 was 
in use in Vietnam. 

M-S: One M-75 40 mm grenade 
launcher , nose mounted ; capaci­
ty, 150-315 rds; MER , 1,500 
meters; spm, 220-240; acft, UH-
1 B & C ; M., General Electric 
(contract awarded June 1966); 
development began 1963 with 
GE ; type classified , 25 July 
1964. Far left , nose view of M-5 
on UH-l. Left , combination 
XM-5 and XM-3 (nicknamed 
Frog). The M-5 also was com­
bined with the XM-16 and XM-
21 systems (also see XM-138). 
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M-6 series 
XM-6 (top photo): Four 7.62 mm 
mgs, side mounted; capacity , 
6 ,000 rds total ; MER, 1,000 me­
ters; spm , 550-650 each ; M. , 
Emerson Electric Co.; acft , CH-
21 ; type classified , May 1963; 
this system was designated XM-
6El on the CH-34 (second row , 
left) , XM-6E2 on the UH-l A 
(second row , right) and XM-6E3 
on the UH-IB (third row). The 
M-6 series, designed as a ground 
fire suppression kit , evolved 
from the Emerson quad machine 
gun system. It was originally 
designated the XM-153 quad gun 
helicopter fire suppression sys­
tern. It was mounted as the XM-
154 on the CH-21 , as the XM-
155 on the CH-34 and the 
XM-156 on the UH-IA & B. The 
system's designation was 
changed to the XM-6 series 
when the M-73 machine gun was 
found unsatisfactory and re­
placed by the M-60 (also see 
XM-16). 

XM-7: Two 7.62 mm mgs 
mounted on the left side of the 
OH-6. This system was replaced 
by the XM-27. 

XM-8: One 40 mm grenade 
launcher on left side of OH-6A ; 
capacity , 150 rds; MER, 1,800 
meters; spm , 230; this system 
later equipped with XM-129 gun. 
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XM-9: Two M-75 grenade 
launchers, one pod mounted 
on each side of the UH- I B . 

XM-IO: Two M-60C, 7 .62 
mgs; designed to replace the 
M-2 on the OH-13 a nd OH-
23, but was cancelled. 

XM-14 (left): One .50 cal M-
3 mg per pod , side mounted; 
capacity, 750 rds; spm, 
1,000-1,100 ; acft, UH-1B; 
limited production. 

XM-11: Six SS- Il wire­
guided miss ile s for installa­
tion on UH-I B (see M-22). 

XM-15: Two 7.62 mm mini­
guns for use on the UH-l B; 
project dropped. 

XM-16 (left): Four M-60C, 7.62 
mm mgs (the M-6 mg system) 
and two each seven round 2.75" 
FFAR rocket pods; side 
mounted; capacity per mg, 500-
650 rds; MER (mg) 1,000 meters, 
(rocket) 3,000 meters; M. , Emer­
son Electric; acft, UH-1B & C; 
also combined with the M-5; 
formal development began May 
1963; contract awarded Aug 
1963; prototype delivered Feb 
1964; versions of the XM-16 also 
were developed by the Utility 
Tactical Transport Helicopter 
Company in the Republic of 
Vietnam ("The Armed Helicop­
ter Story, Part IV," Sep 1971 
DIGEST, page 21) and by the 
U.S. Army Aviation School, Ft. 
Rucker (left). 

XM-17 (no photo): Two XM-
159 nineteen tube or XM-
157/158 seven tube 2.75/1 
FFAR pods for the UH-1B. 

XM-18 (left): One 7.62 mm mini­
gun per pod, side mounted; 
capacity, 1,500 rds; spm, 4,400; 
acft, UH-1 B, AH-1 G; limited 
production . 

XM-18El (no photo): One 7.62 mm minigun 
per pod, side mounted; capacity, 1,500 rds; 
spm, 2,000 or 4,000; designed for AH-1G. 

XM-20 (no photo): Two 7.62 mm XM-
134 guns; spm, 2,000-4,000; MER, 
3,000 meters; acft, UH-1B; dropped. 
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XM-21: Two 7 .62 mm XM-134 
m gs a nd t wo eac h XM-lS7 or 
XM- lS8 r oc k e t p o d s for t h e 
2 .75" FFAR , s ide m ounted ; spm, 
2,000-4,000 ; capacity, 3,000 rd s 
(mg) an d 7 r oc k ets p er p o d ; 
MER , 3 ,000 m e t e r s ( mg) a nd 
1,000 meters ( rocket s); M. , 
Em e r s on Ele c t r ic . Thi s i s t he 
XM- 16 modified b y replacing the 
four M-60 mgs w ith two mini­
guns; it was service tested in 
1965 and s ent to Vietnam for 
tests in 1966 ; it al so was te sted 
w ith the M-5 system and desig­
nated Xl\1-S0. 

M-22 (right): Six AGM-22B 
wire-guided missile s ; MER , 
3,000 meters; acft , U H-l B&C ; 
type classified , July 1964 ; first 
used in combat in Vietnam , Oct 
1965 ; this system also was com­
bined with the XM-3 and the 
XM-l (also see XM-ll) . 

The U. S. Army's M-22 system had its 
beginning with France's successful 
use of the SS-10 and SS-l1 missiles, 
mounted on helicopters, for combat 
operations in Algeria. The U. S. Army 
began planning for tests of the SS-10 
antitank guided missile in 1958. The 
test plan called for the U. S. Army 
Aviation Board to test the SS-10 in the 
helicopter mounted role. The aviation 
members of the test team, lLT An­
thony Carroll, CPT Charles W. Jones 
and lLT Robert W. Chedester, arrived 
at Camp de Mailly, France, in March 
1958 to begin training at the French 
Army armor training center. 

The U. S. test team returned to the 
United States and began to program 
for the SS-10 tests. By 15 August 
1958 the Bell Helicopter Company had 
delivered two OH-13H helicopters 
armed with four SS-10 missiles each. 
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Tests of the system revealed that with 
a few corrections it would be a suit­
able system for Army use. In February 
1959 it was decided to hold further 
action on the SS-10 system until the 
SS-l1 was evaluated . The SS-11 was 
designed primarily for the aerial role; it 
was heavier, had a greater range and a 
greater payload. The first service tests 
of the SS-11 mounted on the UH-IA 
helicopter were conducted on 1 March 
1960. The installation of the SS-l1 

system had been completed by the 
Bell Helicopter Company in October 
1959. It was concluded during these 
tests that the system would not be 
effective unless an adequate optical 
sight could be developed. Several sys­
tems were tried, including a U. S. Air 
Force P-61 sight which proved to be 
reasonably effective. The XM-55 sight 
was adapted for use until Textron's 
Bell Aerosystems Company delivered 
the XM-58 antioscillation sight. 
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M-23 (far left): One 7.62 mm M-
60D mg, door mounted; MER, 
1,000 meters; spm, 550-600; acft, 
UH-1D; former XM-23 devel­
oped by Springfield Armory; M., 
Sperry Utah; tested, 1964-65. 

M-24 (left): One 7.62 mm M-60D 
mg mounted in the door or es­
cape hatch of the CH-47; capaci­
ty, 200 rds; MER, 1,000 meters; 
M., Sperry Utah. 

M-24Al (no photo): 20 mm auto­
matic machinegun; MER, 2,500 
meters. 

XM-26 (left): Tube-launched, 
optically - tracked, wire - guided 
(TOW) missile intended to re­
place M-22 system; acft, UH-1B 
& C and AH-56A; M., Hughes; 
system is computer directed. 

XM-27 (left): One 7.62 mm GAU 
2B/ A gun mounted on left side 
of OH-6; capacity, 2,000 rds; 
spm, 4,000; MER, 1,000 meters; 
M., Hughes; limited production; 
a lightweight version is desig­
nated XM-27El. 

XM-28: Two 7.62 mm GAU 
2B/A guns (top left), or two 40 
mm XM-75 launchers, or one 
gun and one launcher (bottom 
left); turret mounted; capacity, 
4,000 rds per gun and 30 rds per 
launcher; spm, 2,000-4,000 per 
gun and 400 per launcher; MER, 
1,000 meters (gun) and 1,800 
meters (launcher); acft, UH-IB 
and AH-1 G; M., Emerson Elec­
tric; XM-75 replaced with XM-
129. 

XM-29 (no photo): 7.62 mm mg 
similar to M-23; door mounted in 
UH-l. 
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XM-30 (right): Two 20 mm XM-
140 guns, side mounted; spm, 
425 each ; MER, 3,000 meters ; 
acft, UH-IB & C and AH-56A ; 
M., designed at Springfield 
Armory to replace the XM-3. 

XM-31 (right): Two 20 mm M-24 
guns pod mounted on the side of 
the UH-l B or C; capacity, 500 
rds per gun; spm, 700; MER, 
3,000 meters (also see "The 
Armed Helicopter Story, Part 
IV," Oct 71 DIGEST, page 24). 

XM-32 (far right): Mounts and 
ammunition boxes for four .50 
cal M-2 mgs or for 7.62 mm M-
60D mgs, or any combination of 
these mgs; acft CH-47. 

XM-33 (no photo): One .50 cal 
M-2 mg or one 7.62 mm M-60D 
mg mounted on rear ramp of 
CH-47. 

XM-34 (right): Two 20 mm M-
24A 1 guns mounted on the side 
of the CH-47. 

XM-35 (right): Two M-61Al 20 
mm (XM-195) guns; spm, 650-
850 ; MER , 2,500 meters; one 
gun mounted on each stub wing 
of the AH-IG; tested in 1968. 
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M-39 (right): 20 mm single barrel 
automatic gun mounted in cargo 
doors on each side of the UH­
IB; spm, 1,500; M., Ford Motor 
Co. and Pontiac Corp. Produced 
during the period 1951-1960. 

XM-41 (right): One M-60D 7.62 
mm mg ramp mounted on the 
CH-47; capacity, 200 rds; spm , 
550; MER, 1,000 meters; initial 
test conducted in June 1967. 

XM-50 (right): Combination of 
the XM-5 and XM-21 systems on 
the UH-1B & C. 

Next month the DIGEST con­
cludes "The Armed Helicopter 
Story" with Part VI. 
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Army Aircraft 
Vulnerability And Survivability 
Continued from page 5 

Actual cockpit display, LAWS ECM hardware 
installed in an AH-IG attack helicopter 

flecting sunlight from poli shed 
metal on rotor hubs or other 
similar bright s urfaces. This 
difficulty is, of course, easily 
corrected and such action has 
been accomplished at the test 
site. 

Noteworthy also is the fact 
that during pre attack maneuvers 
fighter crews sometimes lost 
sight of their intended targets or 
failed to achieve a satisfactory 
firing pass. In the same test , on 
the other hand , helicopter 
crews-unlike the fighters-re­
peatedly demonstrated an ability 
to sight their potential attackers 
at the earliest opportunity. As a 
result they were permitted suffi­
cient time to undertake defen­
sive or evasive action. 
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In addition to the primary 
purpose of measuring the capa­
bilities of opposing aircraft to 
successfully achieve air-to-air 
detections and execute attacks 
or defensive actions, tests per­
mit measuring the probable attri­
tion of enemy high-performa nce 
aircraft to friendly air defense 
fires under specific circum­
stances. 

A third test is the "Basic At­
tack Helicopter Team" 
experiment completed 20 De­
cember 1970 at Hunter Liggett 
Military Reservation , Calif. This 
test furnished data for tactical 
and organizational concepts per­
tinent to the attack helicopter 
battalion. The test scenario por­
trayed a representative enemy 

armor/mec h a nized column, 
equipped with threat-type weap­
ons a nd se nsors. employed in a 
penetration maneuver . Tactical 
concepts and item s of materiel 
de s igned to enhance helicopter 
surv iv ab ility were tested and 
results have been included in 
CDC's overall su rvivability data 
collection effort. 

A fourth experiment was 
scheduled to begin during Sep­
tember 1971 at CDCEC. Th e 
principal purpo se of thi s new 
experime nt is to d e term~ne tac­
tics, techniques and items of 
materiel which m ax imi ze kill­
exc h a nge r a tio s of the a ttack 
helicopter team operating against 
tank-heav y ground elements. 
The experiment will employ at­
tack helicopter te a m s in con­
junction with combined ar ms 
teams deployed in a daylight 
defensive pos ture opposed by a 
ta nk heav y attacking force. Side 
inve s tiga tions will examine the 
effects of ECM, stabilize magni­
fication optics and scout to at­
tack helicopter mixes . 

Other a ttack helicopter 
experiments are in the offing as a 
continuing effort to develop an 
optimum organization and to 
refine technique s of employment 
for attack helicopters. Materiel 
offering the best prospects for 
optimizing survivability will be 
identified during this new series 
a lso. 

In conclusion, it is interesting 
to note that in the past a large 
body of opinion predicted intol­
erable helicopter losses in the 
Republic of Vietnam where, in 
fact, lo ss rates for attack heli­
copters are les s than those of 
fixed wing fighters. Although 
suggesting caution in employing 
penetration-type miss ions, CDC 
simulations and studies are af­
fording optimistic evidence of 
the helicopter 's ability to survive 
in mid-inten s ity combat environ-
ments. .' 
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ehor/ie ond DonnY's Write-In 

RECENTL Y in the April issue 
of the AVIATION DIGEST, 

Danny and Charlie advertised 
World Wide Life Insurance for 
all aviators that was low cost 
and contained no aviation riders. 

We had numerous inquiries 
which indicated that you as pi­
lots were concerned for your 
families and loved ones. 

For those of you who didn't 
actually get around to sending 
for information about the low 
cost insurance and probably 
wonder what we had in mind , 
we would like to share our insur­
ance policy with you as we did 
with the more inquisitive. 

We are sincere when we sug­
gest that to know and use the 
dash 10 and dash CL is good life 
insurance . 

Dear Reader: 

Your inquiry concerning low 
cost life insurance indicates you 
are an individual of forethought 
and concern for your loved 
ones. We are pleased to service 
your needs and include you 
among the thousands of satisfied 
customers whom we service 
daily. 

This letter constitutes a binder 
of insurance subject to the fol­
lowing conditions: 

a. That the insured is: 
(1) Currently an aviator in the 

Armed Forces of the United 
States. 

(2) Qualified or undergoing 
qualification in a military air­
craft. 
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b . That the insured complies 
with the terms and conditions 
set forth within the policy (see 
inclosure 1). 

Let me again welcome you to 
our evergrowing ranks of satis­
fied customers. Your loved ones 
will always remember your deep 
concern for their future as well 
as that of your own. 

Sincerely yours, 
Danny and Charlie 

Dear Danny: I am a very enthu­
siastic fan of the A VIA TION DI­

GEST. I especially enjoy your 
Write-In and Maintenance Mat­
ters. 

I have recently been assigned 
to supervise maintenance' of 
some U. S. Army model OH-13S 
hel icopters. I n some of these 
helicopters we have noticed that 
when the throttle is quickly 
closed from 3200 rpm to check 
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TM 55- :'.~~Ii-CL 

G & 
~ 

PILOT'S CHECKLIST 
DEPARTMENT OF THE ARMY 

for rotor free wheeling the rpm 
drops to about 2000 to 2100 be­
fore stabilizing at about 2300. In 
a few helicopters when the 
throttle is abruptly closed during 
hovering autorotations, the rpm 
drops to about 1600 before stabi­
lizing at about 2300 rpm. Since 
TM 55-1520-225-20 does not give 
any specific information on this 
subject, I am writing to you in 
the hope that you will be able to 

NOVEMBER 1971 

advise me whether these drops 
are acceptable. Would it be safe 
to carry out forced landing prac­
tice in a helicopter which exhib­
its this type of rpm drop? 

Major Mohammad Sher Khan 
Army Aviation Base 
Dhamial-Rawalpindi 
West Pakistan 

Danny's answer: The size of the 
carburetor venturi is such that at 
maximum engine rpm there will 
be an average air velocity (during 
the suction stroke) of about 300 
feet per second through the car­
buretor venturi throat. 

When the throttle is quickly 
decreased or closed, air passing 
through the carburetor is 
abruptly reduced. Since the en­
gine has no fly wheel and is im­
mediately disengaged at the 
clutch when quickly throttled 
back, there is insufficient engine 
inertia to cycle the engine 
through the intake strokes to suck 
even a small amount of air 
through the carburetor. This fre­
quently results in complete air 
starvation to support combustion. 

It is normally accepted practice 
to set the carburetor mixture 
adjustment slightly rich on air­
craft used for autorotations. 

TM 55-1520-225-10, page 7-7, 
paragraph 7-29, contains a warn­
ing as quoted below: 

WARNING 

"Pilots should bear in mind 
that engine stoppage is pos­
sible any time the throttle is 
closed rapidly, due to low 
engine inertia. Quick stops, 
autorotation flares and simi­
lar maneuvers should be 
practiced over areas where 
safe power-off landings can 
be made." 

As an instructor pilot during 
training periods, it is necessary to 
practice autorotations over ter­
rain which will allow a safe auto-

rotational landing. During 
practice autorotations the throttle 
should be reduced enough to split 

• the needles, then adjusted to 2300 
engine rpm. The rotor rpm 
should be kept in the green arc 
by using the collective pitch. This 
method of operation provides the 
greatest margin of safety against 
possible engine stoppage. 

Dear Danny: In our discussion 
of the dash 10 for the UH-l D, H 
helicopters we have found some 
conflicting statements regarding 
inlet guide vane actuator failure. 
In one paragraph a statement is 
made that the EGT will be low; 
in another paragraph a statement 
is made that the EGT will show 
an instantaneous rise. Please 
give a clarification of the two 
paragraphs . 

DAC D.D .M. 

Danny's answer: If the guide 
vanes fail in the closed position a 
maximum of 20 to 25 PSI of 
torque will be available. Although 
N 1 may indicate normally, power 
application above 20 to 25 PSI 
will result in deterioration of N2 
and rotor rpm while increasing 
Nt. Placing the governor switch 
in the emergency position will not 
provide any increased power ca­
pability and increases the possi­
bility of an NI overspeed and an 
engine overtemperature. 

If the inlet guide vanes fail in 
the open position during normal 
flight, it is likely that no indica­
tions will be evidenced. As power 
applications are made from in­
creasingly low NI's acceleration 
times will correspondingly in­
crease. Thanks for your query. A 
DA Form 2028 has been submit­
ted for this statement to replace 
the paragraphs in the UH-tD, H, 
C and M dash lOs. 
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Hover Lift Computer 

THE FOLLOWING two para­
graphs were extracted from 

a U. S. ARMY AVIATION DIGEST 

article entitled " Pilot Error?": 
" From January 1967 to March 

1970, six accidents occurred in 
cargo helicopters due to over­
gross conditions. These acci­
dents resulted in 62 fatalities , 99 
injuries and a total damage cost 
of $2,784,645. 

"Sometime in the future we 
may have an instrument in the 
cockpit that will display gross 
weight, payload capability and 
available power. Until that time, 
we must rely on the knowledge 
and judgment of the pilots .... " 

The second quoted paragraph 
describes a necessary piece of 
equipment that would have pre­
vented the appalling loss of life 
and money. The tense of that 
paragraph can now be changed 
to read: At present we have a 
development model of an instru­
ment for the cockpit that does 
display gross weight, payload 
capability and available power. 
It is called a hover lift computer 
that will be able to be installed 
not only in a CH-47 but also in 
any helicopter. The cost of this 
equipment in production is esti­
mated at $2,000 , which is less 
than 1 percent of the cost of a 
UH-l Huey. 

Aviators know that the " good 
book" (the dash 10) tells them 
all there is to know about the 
safe operation of their birds; 
unfortunately , the human factor 
was and is there and will be until 
Robo the Computer takes over. 

There is no way to give a man 
better judgment (as any Monday 
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Major John M. Apgar 

morning quarterback well 
knows), but we can give him 
more knowledge of his immedi­
ate situation to use his ability to 
judge. A hover lift computer in­
stalled in any helicopter can be 
used by the pilot of that aircraft 
to obtain the following: 

• The dynamic weight of the 
aircraft, less fuel, as "seen" by 
the rotor. 

• Information as to the air­
craft's ability to take off safely 
from its location with a load of 
unknown weight. 

• An optimized weight for the 
aircraft's cargo for available 
takeoff power . 

• Information while in flight 
as to the ability of his aircraft, 
as loaded , to come to a hover at 
a specified location. 

• Engine performance infor­
mation to log for maintenance 
and safety purposes. 

• An indication of pilot tech­
nique as well as an "abort me­
ter. " 

The above functions of the 
hover lift computer are obtained 
for ambient conditions where the 
aircraft is located for in-ground 
effect or out-of-ground effect 
conditions. Parameters such as 
changing fuel loads , an extra 
tool box or a "hidden" case of 
C-rations are accounted for by 
the computer. 

The computer shown in the 
picture has been test flown at Ft. 
Eustis, Va ., and Ft. Monmouth, 
N.J., in a UH-l. Because it is a 
test model the computer is larger 
than the final model will be and 
information has to be entered by 
the pilot. Future models will · be 

smaller in size (approximately 5-
3/4 x 5-3/4 x 8") and all informa­
tion entered into the computer 
will be done automatically by 
present "onboard" sensors; i.e., 
fuel weight, temperature, torque, 
altitude, barometer setting. The 
only requirement of the pilot will 
be to make a once-per-day en­
gine performance check. For the 
rest of the day , regardless of 
location, he would read the lift 
margin from the meter and pass 
judgment. No charts , manuals, 
calculators or interpretation 
would be required. 

The basic theory of the hover 
lift computer is to make a com­
parison of known parameters 
with those of unknown value 
and then present this to the pilot 
by means of a suitable display. 
To accomplish this two calcula­
tions must be stored in the com­
puter ; the first is maximum 
standard torque, and the second 
is effective dry weight. Thus, 
there are three distinct modes of 
operation (note function switch 
at lower right of picture) which 
are: 

• Determination of maximum 
standard torque (TOP). 

• Determination of effective 
dry weight (WEIGH). 

• Indication of lift margin and 
effective gross weight (LIFT 
MARGIN). 

The first two functions listed 
above are performed once per 
day (or at any other suitable in­
terval); the third is performed as 
required (see chart). 

Note in the picture the thumb­
wheels located between numbers 
on the eight dials. These thumb-
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wheels are used to enter infor­
mation (obtained from the 
cockpit instruments) into the 
computer. Future models will 
not have these dials because the 
information required will be en­
tered directly into the computer 
from the present instrument sen­
sors. The effective gross weight, 
effective dry weight and maxi­
mum standard torque are pre­
sented on a digital readout (top 
center meter on picture). Lift 
margin is continuously indicated 
in pounds on the meter in the 
center of the instrument. The 
picture indicates that the gross 
weight as "seen" by the rotor is 
6,160 pounds-I,OOO more 
pounds can be added to the air­
craft before it would be unable 
to fly. This lift margin indicates 
the capability of the aircraft at 
the moment and location. It ac­
counts for tall grass, rotor wash, 
temperature, engine perform­
ance, loads, etc. Because of this 

real-time, real-world operation it 
can also be used for an indica­
tion of pilot technique as well as 
an "abort meter." 

Unfortunately, there is no 
qualitative materiel requirement 
(QMR) for this or any other in­
strument like it, which means no 
money will be available to pro­
duce it until there is a QMR. 
The estimated cost of a hover 
lift computer is $2,000 which is 
. 8 percent of the cost of a quar­
ter million dollar aircraft. This is 
equivalent to a $24 safety device 
on a $3,000 car. 

Some of the benefits that 
would be derived from such a 
computer are: 

• Better utilization of assets. 
Maximum safe load for 

each flight. 
Maximum emergency load­

ing. 
Mission planning. 
Scale for weighing materiel. 

• Increased safety. 

Pilot has continuous infor­
mation about his 
aircraft's capability. 

Indication of engine degra­
dation. 

Detection of "hidden" 
weight. 

Hover predictor (in­
grou nd/ ou t-of -grou nd 
effect). 

"Abort takeoff" indicator. 
• Enhanced maintenance . 

Daily log of engine and ro­
tor system performance. 

Capability to develop a cost 
effective engine change 
program. 

Training. 
Check on "pilot tech-

nique. " 
Mr. aviator-
Mr. passenger­
Mr. commander-
This hover lift computer could 

be yours if the Army had a re­
quirement for it. 

Op procedures next page 

Hover lift computer, complete with settings in the windows 
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OPERATING INSTRUCTIONS FOR HOVER LIFT COMPUTER 
Operation # 1- Determination of Maximum Standard Torque Initial Conditions 

1. Turn unit on . 
2. Function switch set to TOP. 

3. IGE-OGE set to "OGE ." 

Steps 
1 . Read altimeter setting on helicopter alti­

meter . 
2. Fly aircraft at a convenient altitude above 

500 feet. 
3 . Read outside air temperature (OAT). 
4 . Perform engine topping procedure. Note 

OAT, max torque and altitude. 
5 . Read maximum standard torque on digital 

display. 

Action 
1 . Enter this setting into BARO SET thumb­

wheel. 
2. Enter this altitude into ALTITUDE thumb­

wheel. 
3. Enter OAT in OAT thumbwheel. 
4. Enter appropriate info into ENTER TORQUE, 

OAT and ALTITUDE thumbwheels (may be 
done at pilot's leisure). 

5. Enter info into MAX STD TORQUE thumb­
wheel. 

Operation # 2-Determination of Effective Dry Weight Initial Conditions 
1. Function switch set to WEIGH. 

Steps 
1. Read a Itimeter setting on helicopter's a Iti­

meter. 
2. Fly aircraft at a convenient altitude above 

500 feet . 
3 . Read OAT. 
4 . Read fuel weight on aircraft' s indicator. 
5 . Check PAYLOAD CHANGE thumbwheel. 
6. Hover aircraft . Note engine torque OAT, 

altitude and fuel weight. 
7 . Read dry weight on digital display. 

Action 
1. Enter info into BARO SET. 
2 . Enter this altitude into ALTITUDE. 
3. Enter info into OAT. 
4 . Enter info into FUEL WEIGHT. 
5. Set thumbwheel to zero. 
6 . Enter appropriate info ENTER TORQUE, 

OAT, ALTITUDE, and FUEL WEIGHT (may 
be done at pilot's leisure). 

7 . Enter info into EFF DRY WEIGHT thumb­
wheel. 

Operation # 3-Determination of Hover Lift Margin and Effective Gross Weight Initial Conditions 
1 . Function switch set to LIFT MARGIN . 

2 . IGE-OGE (in-ground/out-of-ground effect) switch set as desired. 

Steps 
1. Read altimeter setting . 
2 . Determine altitude of pickup site. 
3. Determine OAT at pickup site . 
4 . Read fuel weight. 
5. Read lift margin on center meter. Read 

effective gross weight on digital readout. 

Action 
1 . Enter info into BARO SET. 
2. Enter altitude into ALTITUDE. 
3 . Enter OAT. 
4. Enter info into FUEL WEIGHT. 
5. Make iudgment (see NOTE 1). 

NOTE: 1 . Positive numbers on meter are how many pounds you can add to your load. Negative 
numbers are how many pounds you must take from your load. 

2 . All entries into future models of the computer will be obtained from the present aircraft 
instruments and entered automatically . 
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"MAYDAY! MAYDAY 
Exciter 598, engine fail­

ure, 3 miles north of Fire Sup­
port Base Bart. " 

Phu Rang radio monitored the 
transmission and replied, "Exci­
ter 598, this is Phu Rang radio, 
understand your position is 3 
miles north of Bart. " 

"Roger, we are going to land 
on an isolated highway. 
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MISS 

Captain Jeffery Roy 

"Roger 598, help is on the 
way, Phu Rang out. " 

This Mayday occurred in 
Southeast Asia and is repeated 
many times each week by avia­
tion units flying in support of 
Free World Military Assistance 
Forces in the Republic of Viet­
nam. The following narration 
reflects how the recovery opera­
tion was handled. 

Soon after the Mayday the 
phone rang at Exciter mainte­
nance. " Exciter maintenance, 
Captain Youngblood speaking, 
s ir. " 

"Sir, this is Sergeant Coons. 
We've just received a call from 
Phu Rang radio that 598 is down 
3 miles north of Fire Support 
Base Bart on Highway 21. They 
report negative damage to the 
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aircraft which is secure and the 
crew is standing by. " 

"Thank you, SGT Coons. Did 
they say what happened to the 
aircraft?" 

"Yes sir, the pilot reported an 
engine failure. I've notified the 
combat operations center (COC) 
and a CH-47 has been sched­
uled. You will be contacted on 
the company Fox Mike when it's 
inbound. " 

" A II right," said Youngblood, 
"I'm on the way." 

As Youngblood hung up his 
phone he instructed his platoon 
sergeant to gather a few men 
and some cargo straps for a re­
covery mission. In a matter of 
minutes they were on their way 
to the downed aircraft. 

Later in the afternoon after 
the recovery CPT Youngblood's 
company commander asked 
about the status of 598. The cap­
tain replied that it might be up in 
5 or 6 days. 

"Five or 6 days?" the com­
mander questioned. "I thought 
there was negative damage." 

"Yes sir, there was no dam­
age in the forced landing, but I 
had to send the aircraft to direct 
support (DS) for electrical work 
and a mast change. There was a 
new aircraft commander on 
board who didn't really know 
what to do. He heard that the 
radios should be removed so he 
had the crew chief cut them out. 
DS is estimating 150 manhours 
on the electrical work and 75 
manhours for the mast change. I 
have the main rotor blades here, 
so we can take care of that 
problem when the aircraft comes 
back from maintenance." 

"Hold on, Youngblood," ex­
claimed the commander, "what 
was wrong with the mast and 
main rotor blades?" 

"We strapped the blades 
down too tight, sir, and forgot to 
put blocks between the main 
rotor head and the mast." 
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"O.K.," replied the CO, 
"keep me informed." 

The following day Youngblood 
was visited by Major Smith, 
commander of the 406th Trans­
portation Company, and his pro­
duction control officer, Captain 
Knight. Youngblood escorted 
the men to the orderly room to 
meet with his commanding offi­
cer. 

After the introduction the men 
sat down to a serious discussion 
about the assault helicopter 
company's maintenance and 
supply problems. MAl Smith 
questioned Youngblood on his 
standard operating procedures 
(SOP) for recovering aircraft. 
Youngblood replied that he 
didn't have an SOP but his pro­
cedures were the same as the 
rest of the battalions. 

MAl Smith replied , "That's 
your problem then; let me give 
you some facts . First, in this 
area we do not have a recovery 
section in our battalion as they 
have down south in the Delta. 
Here we can only provide recov­
ery to units to which we provide 
direct support. Those units are 
nondivisional units and those 
that are not part of the aviation 
brigade. So we have to rely on 
men at the unit level to rig their 
own aircraft. 

"We have found through visit­
ing other units that the majority 
of them do not have recovery 
SOP including duties of the crew 
of the downed aircraft, proce­
dures for rigging the aircraft, 
safety precautions or duties of 
each member of the recovery 
crew. 

"It has been recognized by 
your group commander and my 
battalion commander that unnec­
essary downtime and damage is 
being done to aircraft due to 
improper rigging. The biggest 
problem has been with the main 
rotor blades being tied down too 
tight. 

"My group came up with a 
solution by using locally manu­
factured blade socks that fit over 
the tips of the blades and hook 
up to the aircraft very easily. So 
far they have worked very well. 
Our battalion headquarters has 
sent a request to Ft. Eustis, Va., 
for special textbooks on recov­
ery of Army aircraft. These will 
be made available to our sup­
ported units. 

" We'll soon have a team es­
tablished to tour the area giving 
instruction to maintenance per­
sonnel on recovery procedures. 
The only thing that we will re­
quire from you will be an air­
craft to use in the training 
exercise. A sample SOP is in­
cluded in the special text. We 
suggest that you tailor it to your 
particular needs. Our people are 
always available to give you as­
sistance in ordering supplies for 
your recovery team." 

Everyone agreed that they did 
need training in recovery proce­
dures. The men coordinated a 
date for the instruction to begin. 
Knight and Youngblood walked 
to 'the maintenance area and 
talked about building the recov­
ery team and gathering up the 
necessary equipment. CPT 
Knight decided to have his re­
covery specialist contact Young­
blood's platoon sergeant 
together they could start prepar­
ing the recovery team for the 
instruction. 

A few weeks after the Exci­
ters had received their training a 
phone rang in the maintenance 
office. "Exciter maintenance," 
answers Youngblood. It was 
SGT Coons, the operations ser­
geant. 

"CPT Youngblood, we just 
received a call from 704 ... he 
is relaying a message for 046. 
He's down at a fire support base 
at coordinates XT 406209. The 
problem is FOD in the engine." 

"0. K. sergeant, we're taking 
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off now to check it out. " 
"Yes sir , " replied Coons, 

"I'll make all the arrangements 
with the COC." 

"Sergeant Blake," called 
Youngblood, "get the recovery 
team out." 

"Right away, sir!" 
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After the operation CPT 
Youngblood was sitting at his 
desk making out his report when 
the company commander came 
in. "Good evening sir." 

"Howdy," said the CO 
"what's the status of 046?" 

"I'm expecting it up tomor-

row, sir: we ' re putting in our 
quick change assembly engine. 
In fact , we just about have the 
old engine out. " 

The commander asked if there 
was any other damage. 

"No sir, the mission was a 
complete success! " ~ 
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Edifice 

To Thinking: 
In the field of aviation 
the authority exercised 
as pilot discretion is 
sometimes the critical 
and determining factor 
for satisfactory solutions 
to unnamed and even 
expectant questions 

CW2 Jules F. Mier Jr. 

"JAGUAR 65, this is Red 
Hawk 65," squawked the 

radio as it broke the silence 
within the operations building. 
The clock hanging slightly above 
the radio display indicated just 
minutes before midnight. A 
rhythmic pitter-patter of rain­
drops could be heard on the 
building's tin rooftop of the tact­
ical operation center at Phuoc 
Vinh in the Republic of Viet­
nam. 

"Red Hawk 65, Jaguar 65, 
send it," was the first reply 
within Jaguar operations. 

As the two radio operators 
exchanged comments a descrip­
tive picture began to unfold. The 
mission: a helicopter flight to 
Tay Ninh at 0030 hours to ferry 
three VIPs and their escorts with 
plans considered combat essen­
tial for the day's dawn opera­
tion. 

The message was given to the 
duty officer and the wheels were 
set in motion to get the mission 
underway. After the selection of 
an aircraft, the crew chief and 
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gunner were awakened and sent 
to the flight line to make ready 
their aircraft in the short time 
provided. 

The pilots were awakened and 
informed of their expectant mid­
night flight in monsoon rain, 
scheduled to depart within 30 
minutes. 

The commanding officer also 
was awakened and informed of 
the mission. After acknowledge­
ment of his question as to air­
craft availability and pilots 
scheduled, his closing remarks 
to the duty officer were that he 
be awakened upon return of the 
aircraft or its being overdue. 

Activity in the operations 
room perked up momentarily as 
the pilots received their initial 
briefing. The weather forecast, 
not surprisingly, was unfavora­
ble. The second phase of the 
mission proceeded without inci­
dent as the aircraft and crew 
repositioned from their own 
flight line to the point of depar­
ture where the passengers were 
met and the final briefing re­
ceived. Rain continued to fall in 
pestering drizzle. Visibility was 

Pilot 

Judgment 

reduced to the length of the 
runway, just over a half mile. 

Here the flight was to begin 
with a crew of four and six pas­
sengers with classified docu­
ments through night rain some 
50 miles over enemy jungle in a 
UH-I to the tune of "combat 
essential. " 

Before the skids departed the 
ground the aircraft commander 
(AC) called Phuoc Vinh Metro 
and had his pilot copy all perti­
nent weather information. He 
then called Phuoc Vinh GCA 
and requested a radar vector 
toward Tay Ninh. The AC held 
a tactical instrument card but his 
10 months' experience incountry 
and the fact that he was an air­
craft commander gave him a cer­
tain but limited amount of 
confidence that he could handle 
the entire situation with sureness 
and poise. The pilot on the other 
hand had only 2 months incoun­
try and, al though a standard 
cardholder, lacked the self -con­
fidence and assurance that such 
a task was routine and could 
proceed in a smooth, step by 
step manner. 

U. S. ARMY AVIATION DIGEST 



"Phuoc Vinh GCA, Jaguar 
437, we'll be making an ITO (in­
strument takeoff) and departing 
the ground to the south in 5 sec­
onds. " 

"Jaguar 437, Phuoc Vinh 
GCA, roger." 

The AC told his pilot to keep 
his eyes outfide the aircraft be­
cause he would be on the instru­
ments. Pitch-pull, lift-off, the 
aircraft slowly made a vertical 
ascent and was completely in the 
soup at approximately 100 feet 
above the ground. 

"Jaguar 437, GCA, radar con­
tact, we have you climbing south 
over the southern perimeter; 
turn right heading 270 degrees 
for vector to Tay Ninh; Phuoc 
artillery reports negative artillery 
to the west of Phuoc Vinh. Say 
your present altitude and 
planned enroute altitude." 

The aircraft controller and 
GCA controller exchanged 
comments over the radio and the 
flight was established enroute. 
The aircraft controller was flying 
by reference only to the aircraft 
instruments. That limited panel 
display of navigation aids, which 
sometimes seem exorbitant, was 
now worth its weight in gold. All 
instruments were functioning 
properly and the aircraft contin­
ued on a steady climb westward. 
It was apparent to all occupants 
of the aircraft that outside refer­
ence was physically impossible. 
After the aircraft reached 3,000 
feet cruising altitude the AC re­
linquished the controls to his 
pilot. 

"Jaguar 437, Phuoc Vinh 
GCA, we have negative aircraft 
traffic in your area but our radar 
shows a line of heavy precipita­
tion across your planned flight 
path. " 

"GCA, 437, understand heavy 
precipitation. Can you vector me 
around it or at least through the 
lightest portions ... ?" 
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"437, Phuoc Vinh ... that's 
affirmative. Turn right heading 
290 degrees .... " 

The controller gave directions 
necessary for the aircraft to 
bypass the heavy precipitation 
areas to avoid possible severe 
turbulence and being "washed 
off" the radar scope. The AC, 
foreseeing the possibility of los­
ing his radar assistance in the 
heart of the storm, turned his 
FM and VHF radios to Fire 
Support Base (FSB) Jamie and 
gave a call requesting radar as­
sistance. From Phuoc Vinh 
GCAs reporting his position on 
UHF he was able to relay accu­
rately to FSB Jamie GCA on his 
VHF and assured himself a posi­
tion on two radar scopes. Within 
minutes upon penetration of the 
squall line the inevitable hap­
pened: Phuoc Vinh lost radar 
contact. It was evident to the 
two aviators that the GCA con­
troller in a dreary, rain soaked 
tent at an isolated FSB now had 
more crucial responsibility than 
he would ever realize. Ten min­
utes of hectic turbulent flight 
passed. 

"Tay Ninh GCA, Jaguar 437," 
squawked the UHF radio as the 
AC tuned ahead to get his air­
craft established with his desti­
nation radar man. It was also 
necessary now to consider Black 
Virgin Mountain. One of the two 
protruding masses of earth in III 
Military Region , the Black Vir­
gin , ascended to over 3,000 feet. 

Nui Ba Den , the Vietnamese 
name for the mountain, has 
claimed an outlandish number of 
aircraft particularly rotor craft in 
night and IFR conditions. The 
present projected flight path 
would have them pass directly 
through the mountain. 

Climbing to a higher altitude 
would have boldly placed the 
aircraft in the thick of the thun­
derheads. It was necessary to be 
vectored clear of the protruding 
death trap with plenty of room 

for error, a task in which the 
Tay Ninh GCA controllers were 
well versed. 

Sign off to FSB Jamie was 
terminated with a gratifying 
"thanks" by the pilot, and the 
remainder of the flight was basic 
instruments as the controller 
seemed to pull the aircraft by a 
string to a safe normal landing at 
Tay Ninh. 

The first flight was over; the 
return flight was pending. The 
passengers disembarked the air­
craft with a hardy "thank you" 
stating they would return in 
about 1 hour. 

The pilots shut the aircraft 
down, each thinking silently to 
himself of the flight now behind 
them , doubting the severity of 
the m i s sion essen tial as pect, 
pondering the possibilities of 
equipment malfunction and 
trying to draw enough courage 
to step out of their Huey and 
stand tall for a job well done. 

Was the job well done? Was 
the mission really essential? Was 
equipment sufficient for the 
flight? Was the crew prepared? 
Were necessary or available 
safety precautions adhered to? 
Should the pilots have accepted 
the mission? Would you accept 
the mission? Would you make 
the return flight? These are ques­
tions without answers ... ques­
tions that should be considered 
before any flight is attempted. 

Pilot judgment is a basic char­
acteristic that elevates and sepa­
rates the mature and 
professional aviator from the 
throttle jockey. Has your pilot 
judgment been taxed recently? 
What about those around you? 
Thinking will cease only after 
life has ceased to exist. Inter­
aviator communication should 
expand to infinite limits so that 
neither of the above will ever 
occur. We all fly in the same 
sky. 
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Smells Like An ~~ 

Aviation Accident 
Prevention Program 

ToMe 
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I T IS. But there's no black magic involved . The 
basic recipe is in AR 95-5 . Everything except 

dynamisl1'l, the intangible quality which produces 
a vibrant program. 

Using the Aviation Safety Planning Guide (Ap­
pendix VI , AR 95-5) and the 1971 Sample Avia­
tion Accident Prevention Program , the unit 
aviation safety officer and/or council should be 
able to establish a comprehensive accident pre­
vention program tailored to the unit's environ­
mental and operational factors. How do you add 
dynamism? The number of ways is equal to your 
imagination and resourcefulness. Below are a 
few, listed by functional areas, which have been 
effective elsewhere and may assist you. 

EDUCATION 

Everyone connected with flying operations 
should be aware of the unit aviation safety pro­
gram. They must realize that it is more than a 
monthly meeting, a safety board and an FOD jar. 
It's an integral part of maintenance, training, op­
erational missions and all other aspects of opera­
tions. Three excellent means for promoting the 
program are: 

Orientation. Commanders should devote a por­
tion of their orientation for newly assigned per­
sonnel to the unit safety program. They should 
state the objectives of the program, command 
policies, and specify the role each individual has. 
They should solicit ideas, suggestions and criti­
cisms . Orientations should be conducted for sup­
ported units. Liaison should be made with 
supported unit commanders and time should be 
requested to discuss aviation safety during their 
safety meetings, officer calls and command infor­
mation periods. They should invite supported unit 
commanders and their staffs to attend command 
monthly safety meetings . 

Publicit y. Judicious use of publicity will help 
focus attention on the objectives of the safety 
program , the importance of active participation by 
all and the consequences of poor safety practices. 
Appropriately captioned posters and pictures of 
local situations create additional interest. I recall 
the interest created in one unit when pictures of 
corrosion, improper mounting bolts, frayed cables 
and working rivets detected on some unit aircraft 
which were being flown daily were displayed on 
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the unit safety board. Aviation safety officers 
should coordinate with supported unit safety 
officers and display items on their safety boards . 

Libraries. Attractive displays of current safety 
and other related publications located convenient 
to all aviation personnel will greatly assist in avia­
tion accident prevention education. 

TRAINING 

Effective individual and unit training should 
eliminate the need for undue restrictive safety 
policies. However, adequate policies must be in 
effect to ensure safe training. In other words, 
safety policies and training programs must be 
carefully developed, based on local situations, so 
they support each other. 

IP Selection. ' This is a very critical command 
function. Remember, these are the folks who are 
in position to greatly influence other aviators. You 
must be able to depend on them to fully integrate 
flight safety into the standardization program. 
How do you select them? AR 95-5 states that 
standardization and ability to instruct should gov­
ern IP selection, rather than total flying time, rank 
or aviation rating. But none of these are sufficient 
without maturity and desire. The standardization 
board should carefully evaluate prospective IPs. 
Members of the board should interview each 
prospect's immediate supervisor, operations offi­
cer, maintenance officer , instructor pilots who 
have flown with him and, of course, the prospect. 
The commander should make his selection based 
on the standardization board's recommendations. 

Standardization. Standardization training must 
be continuous, with provisions for periodic stan­
dardization checkrides. Standardization of newly 
assigned aviators should begin with evaluation of 
past training, experience and current proficiency. 
Training must continue until newly assigned avia­
tors meet required standards. Training and peri­
odic standardization checkrides must be tailored 
to the mission and equipment and geared to the 
needs of the individual. This is accomplished by 
evaluating his job assignment and devoting maxi­
mum training time to the critical aspects of the 
type flying he will be expected to do. This does 
not mean that other areas are ignored. Rather, it 
is a matter of emphasis. Finally, if conditions 
permit, it is advantageous to limit aviators to 
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flight in a single type and model aircraft. 
Safety Meetings. We often fail to capitalize on 

this period of training because of dull, unprofes­
sional presentations. Add new zest to your safety 
meetings by programming participation by unit 
members and those from subordinate units. As­
sign topics and time frames to individuals or units 
on a rotational basis. Big dividends are in store 
for those who follow this advice. Not only do 
members of a unit enjoy listening to each other, 
but keen competition for the best presentations 
will rapidly develop. This can be expedited by 
quarterly awards for the most appropriate, pro­
vocative and professional presentations. Reserve 
a portion of each meeting for an open forum with 
the commander. This provides him an excellent 
opportunity to discuss safety and standardization 
policies and problems. Equally important, the 
aviators appreciate having a regular opportunity 
to discuss, in an informal atmosphere, safety and 
standardization problems with their commander. 

OPERATIONS 

Let's get some extra mileage out of those morn­
ing briefings. Have a short dash 10 presentation 
by an individual every morning on each type air­
craft assigned. The operations officer should as­
sign topics to ensure systematic and appropriate 
dash 10 coverage. Have a daily safety cue. It 
does not have to be a rhyme or riddle and it may 
well be a personal experience. It's important to 
not assign responsibilities for presenting safety 
cues. Encourage participation by soliciting cues 
from the group. I recently served in a unit where 
this technique produced an average of two or 
three contributions daily. Many were simply dis­
cussions of poor safety practices observed in our 
unit, which we were able to correct immediately. 

Mission Scheduling. Continous orientation of 
commanders of supported units and their staffs on 
the flying hour program and the capabilities and 
limitations of the unit will contribute to the proper 
use of aviation resources and ensure receipt of 
adequate information for mission planning. 

Mission Planning. Mission sheets can be used 
for control purposes as well as to provide valu­
able statistical data. Be sure to make safety a 
required SUbtopic under the coordinating instruc­
tions of your operations orders. Include such 
items as hazards along proposed flight routes . A 
very effective procedure during unit training is to 
have platoon commanders, flight leaders, etc., 
present their operations orders for approval be-
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fore issuing them to their aviators. This is particu­
larly valuable in units with low levels of 
experience. 

MAINTENANCE 

An accurate indication of the quality of mainte­
nance that is being performed is the appearance 
of shop and maintenance areas. Clean , carefully 
policed and well organized maintenance areas are 
conducive to good morale and high quality main­
tenance. 

Training. Continuous on-the-job training (OJT) 
is indispensable to an effective maintenance pro­
gram. While it may hurt momentarily, formal on­
the-job training is best for intermediate and long­
range time frames. Try two I-hour periods per 
week, with 50 percent of personnel at each class, 
and one makeup period. With this program, you 
can expand and reinforce the knowledge gained 
from formal schooling; keep abreast of changes in 
requirements, procedures and techniques; and 
continuously emphasize safety and quality con­
trol. Initially , you may have to force this pro­
gram, but it will pay dividends. I guarantee it. 

Supervision. Frontline supervision continues to 
be a problem, primarily because of the nonavaila­
bility of qualified personnel. This has long been a 
problem and it is not likely that VOLAR will cor­
rect it. Faced with this situation, what do you do? 
One way to gain excellent frontline supervision, 
without objections associated with the term super­
vision, is to require your aviators to assist-not 
closely supervise, but assist-crew chiefs in per­
forming daily inspections. It will boost the morale 
of crew chiefs, broaden the knowledge of aviators 
and crew chiefs and promote greater mutual re­
spect and confidence between them, in addition to 
promoting other favorable results. 

Accident prevention is a command responsibil­
ity that must be integrated into all functional 
areas involving the use , operation and mainte­
nance of aircraft. Safety directives must provide 
adequate instructions and safeguards for the pro­
tection of personnel and equipment, without re­
ducing unit effectiveness. 

This discussion has not been all-encompassing, 
nor is it anticipated you will agree with all sugges­
tions offered. However, as long as there is no sin­
gle panacea for aviation accident prevention, we 
must strive to make our safety program dynamic 
so our other programs can be responsive to it. As 
a cornerstone for such a program, I commend to 
you the Eleven Steps to Effective Aircraft Acci­
dent Prevention, outlined in Appendix VII, AR 
95-5. ~ 
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A UH-IH CREW was on a 
routine support mission. 

The AC had flown the same mis­
sion many times and was very 
familiar with the pinnacle land­
ing area. He received clearance 
to land, bpt he did not receive or 
ask for the wind direction and 
velocity. The pilot was flying 
during their first approach. Just 
before short final, the AC took 
control, telling the pilot his ap­
proach was too slow. 

The AC made a 360-degree 
turn to the right and positioned 
the helicopter for another ap­
proach. Realizing his closure 
speed was too fast, he flared, 
allowing the tail rotor to dip into 
a 2- to 3-foot high line of roUed 
barbed wire. One strand of the 
wire lodged in the tail rotor 
blades, causing the other end of 
the wire to whip through the air 
and around the main tubular 
steel support inside the synchro­
nized elevator control surface. 
The tail rotor blades and 90-de­
gree gearbox were torn loose, 
causing the tail to swing left in 
an upslope direction. The tail 
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stinger hit the ground hard, 
bending upward and to the right. 
The AC lowered collective and 
applied hard left cyclic, trying to 
remain on the pinnacle. The 
nose swung left and the UH-l 
landed hard while drifting to the 
right. 

Analysis: " ... The crew did 
not perform a high and low re­
connaissance, as prescribed for 
pinnacle landings. The AC's 
approach was fast and steep, 
requiring a hard deceleration on 
short final and causing the heli­
copter to be in an extremely tail 
low attitude when it struck the 
wire. 

"The AC elected to land 
downhill with no reason for se­
lecting that approach route. He 
failed to ask for wind direction 
and velocity before selecting the 
approach route. He did not ask 
for smoke to be displayed in the 
landing area and he did not take 
time to consider th~ wind when 
the pilot's approach did not turn 
out as he desired. Instead, the 
AC made a 360-degree turn and 
reestablished the approach along 

UH·1H with 
flal1ened skids and 
no tail rotor 
rests on pinnacle 
landing area after 
steep downhill 
approach and flare 
resulted in 
barbed wire 
entanglement 

the same route. He realized 
things were not quite right on 
short final but, rather than make 
a go-around to determine the 
cause of his problem, he decided 
he could safely reach the 
pad .... " 

Flight surgeon: "This accident 
is an example of the head-up­
and-locked syndrome. The fact 
that the usual winds were from 
one direction and the usual ap­
proach was the one used by the 
AC is no excuse. In aviation, the 
unexpected must always be the 
expected and basic safety dic­
tates that all factors be evalu­
ated each time they are present. 
To do otherwise, as in this case, 
is to invite disaster. " 

The board recommended that 
all pilots review the approach 
and landing procedures outlined 
in chapter 3, paragraphs 3-56 
through 3-60, of the UH-IH 
dash 10. It stressed the need for 
both high and low reconnaiss­
ances and stated that very famil­
iar landing areas can become 
dangerous through the addition 
of obstacles or wind changes.~ 
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A STANDARD college dictionary defines the 
following terms : 

Poor: Lacking in abundance or good qualities ; 
scanty ; meager. 

Error: Something done , said or believed incor­
rectly. A mistake. The condition of devia ting 
from what is correct or true in judgment , belief or 
action . 

Marg inal: Having relatively low quality or 
value ; meager ; minimal. 

Low: Having small elevation; extending upward 
relatively little r such as marginal weather vi sibil­
ity]. 

Fatigue: The condition of being very tired as a 
result of physical or mental exertion ; weariness ; 
exhaustion. 

Vertigo: Any of a group of disorders in which a 
person feels as if he or his surroundings are whirl­
ing around; dizziness. 

Any equation must be balanced to form a cor­
rect answer or course of action. If the above 
terms are included as factors for aviation courses 
of action , our solutions are often incorrect and 
sometimes catastrophic. In aviation , there can be 
no incorrect answers if people and equipment are 
to survive. Any combination of the above term s 
and the actions they represent can and will cause 
marginal weather accidents. 

With this in mind , let's review two strike acci­
dents which resulted in two fatalities and four 
injuries. The causes were attributed to marginal 
weather and other factors. Both occurred in the 
same weather conditions and the same general 
area of operations. Both involved darkness , fog , 
drizzle and ceilings of 700 feet or lower. 

A flight of two Cobras was returning to home 
base after completing a day of combat mi ssions . 
The pilots had to request GCA assistance to an 
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Army airfield because the weather had deterio­
rated. After completing the GCA, they refueled 
and elected to continue the flight to their home 
base . The lead helicopter was flying low level 
over a highway when the wing helicopter pilot 
radioed he was· returning to the airfield they had 
just left. The lead pilot replied that he was doing 
the same. After the wing Cobra returned to the 
airfield and landed , the pilot and the control tower 
operator tried to contact the lead Cobra. It was 
found the next morning and investigation revealed 
it impacted at a high rate of speed. Both occu­
pants were killed. 

Before we make any conclusions , what are pos­
s ible and probable cause factors for this 
accident-Weather ? Engine/component mal­
function/failure? In s trument malfunc­
tion/failure? Crew errors? . 

Both Cobra pilots had been awake for 15 hours 
and on continuous duty for 13 hours before the 
accident. Both had flown 8-1/2 hours , the majority 
of which was flown in a combat environment. 
One pilot had 11 months and 344 flying hours of 
combat experience. The other had 4 months and 
141 flying hours of combat experience. Between 
them , they had 42 hours of night flying and 1 hour 
of wea ther instruments in the Cobra. Both pilots 
were known to be very obstinate at times and 
take excessive pride in accompli shing any as­
signed missions, regardless of environment. The 
pilot who was killed was operations officer of his 
unit. It was reported that he became upset with 
other aviators in the unit , at times, when they 
refused to fly because of weather or maintenance 
problems . 

There were no major writeups on the destroyed 
Cobra and , as far as could be determined, all sys­
tems were operational at the time of the crash. 

41 



MARGINAL WEATHER 

With this information, what do you think were 
the cause factors? From our list of possible or 
probable factors, two remain-weather and crew 
errors. The true cause factors were crew errors in 
the decision to return to home base in marginal 
weather at night, thus extending the flight beyond 
their capabilities, and failure to comply with es­
tablished procedures for marginal weather opera­
tions. Related factors were restricted visibility 
due to darkness, low clouds and fog, and training. 
Although the pilot who was killed had a current 
rotary wing tactical instrument ticket, he had re­
ceived only 1 hour of supervised training during 
the previous 6 months. The other pilot had an 
expired instrument ticket and had received no 
supervised training for more than a year . 

A UH-l H was on a night flight with a crew of 
four. The first mission had been flown without 
mishap, but was curtailed because of bad 
weather. The second mission was cancelled be­
cause of the weather. The third and last mission 
was undertaken to locate a ground unit which was 
out of contact with its parent unit. After liftoff, 
the pilot established flight following with GCA. At 
approximately 700 feet, the helicopter entered 
IMC. At this point the pilot became disoriented 
because of vertigo and the copilot had to take 
control. He climbed to 2,700 feet where the pilot 
again took control and noted a loss of engine rpm. 
The helicopter began spinning left out of control 
and the pilot and copilot switched controls back 
and forth between them in unsuccessful attempts 
to recover control. The helicopter crashed in­
verted. One crew member stated it looked as if 
the trees were coming down at them. Although 
injured, the four crew members , including the 
copilot who was pinned under the collapsed ceil­
ing, survived. 

What conclusions can be made about this 
accident? Basically, they can be listed as those 
which resulted in the Cobra crash. 

The UH-IH pilot had been awake for 10 hours, 
of which 7 hours were continuous duty, including 
5 hours of flying before the accident. He had 
1,088 flying hours in UH-l Hs, of which 48 hours 
were at night and 16 hours were under the hood. 
He had a current rotary wing tactical instrument 
ticket. 

The copilot had experienced 18 hours of contin­
uous duty prior to the accident. He had flown for 
6 hours prior to the last mission and had a current 
rotary wing tactical instrument ticket, but only 2 
hours of hooded flight and no night flying during 
his 41 hours of UH-IH time. 
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Cause factors were failure to successfully con­
trol the helicopter after inadvertently flying into 
instrument meteorological conditions and pro­
longed flight duties beyond safe limits of physical 
and mental endurance. 

Note the similarity of these two accidents and 
their cause factors-marginal weather at night 
and extended flight beyond crew capabilities. Non­
related factors involved in the UH-l H accident 
included two injuries which could probably have 
been prevented by the use of restraining devices 
and a properly fitted helmet. One crewman was 
injured because he was not strapped in when the 
helicopter became inverted and he fell to the ceil­
ing, causing his injury. Another crewman was 
wearing an improperly fitted helmet which he 
shared with other flight personnel. At impact, his 
helmet was lost because it had no chin strap and 
fitted him loosely. 

Recommendations resulting from the investiga­
tion of these two accidents included: 

Emphasis to aviators about the subtle dangers 
and severe consequences which result from fa­
tigue. 

Emphasis about the dangers of IMC flying 
when either aircraft or aviators are not properly 
equipped to accomplish IMC flying. 

Continued practice, with or without hoods, in 
VFR conditions to maintain proficiency. 

The need for pilots to be continually educated 
about the problems of vertigo. They must be 
taught to believe their instruments and not their 
physical sensations and instincts. 

Emphasis on the hazards of intermittent IMC 
flight to impress aviators with the time periods 
necessary to adjust between VFR and IMC flying. 
At least one pilot should follow IMC procedures 
during periods of marginal visibility. 

Pilots should not fly during a full day and be 
expected to perform adequately during the suc­
ceeding night. 

Emphasis on the full use of restraints, particu­
larly when there are obvious operational 
difficulties. 

Individually fitted and complete helmets to pro­
vide maximum protection and retention. 

While these recommendations may not be the 
final solution to marginal weather equations, they 
should be given serious consideration as guide­
lines for all prevention programs. 

We can give a much better solution to this 
equation by substituting some better words than 
those listed at the beginning of this article-good 
for poor, accuracy for error, adequate for margin­
al, high for low and physically and mentally fit for 
fatigue. ~ 
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J:SYOUR 
Sa:OP 
SAFE? 
Clarence J. Carter 
Aircraft Accidfllt Ana/)'s is and /n vfs tigatioll Dept., ("SABAAR 

D o YOU CHANGE the bit in your electric 
drill while the cord is plugged in? Have you 

tried to hold the chuck of your drill while de­
pressing the switch? Try it and determine how 
much power it has. This will show you what will 
happen if you insist on changing the bit while the 
drill is connected to an electrical source. Some­
day, your hand is going to slip and you'll have 
fingers, chuck key, bit and electrical cord all 
wound up in a tight wad at the end of your drill. 

This is only one of the ever-present dangers 
that go along with electric handtools. Probably, 
one of the most violated basic safety require­
ments for all electrical equipment is proper 
grounding. This is the one you never know about 
until it is too late. It is the one you find out about 
when you start to drill a hole in something outside 
the shop and touch your knee to the ground while 
the drill is running. If it is not properly gounded, 
you will find you can't let go of the drill and it 
won't let go of you! 

If you're really interested in proper shop safe­
ty, both at home and on the job, you will insist 
that the gound wires on your electric handtools 
are in good shape. Most electric handtools made 
in the United States today have a three-wire, 110-
volt system. The green wire is the gound. Most 
houses and shops are equipped with three-prong 
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wall plugs. Two of the prongs are flat and one is 
round. The round prong is the ground. Some 
older homes and shops are only equipped with 
two-slot, 110-volt wall receptacles. Adapters offer 
a means of making these receptacles safe for use 
with electric handtools. But most people use 
adapters in the wrong manner. 

An adapter is a small device designed to receive 
three-prong plugs on one end and plug into two­
prong wall receptacles on the other . Its major 
identifying feature is a green wire extending from 
it. This wire has a hook type connector designed 
to fit the screw located in the center of wall re­
ceptacles. This screw is used to retain the recep­
tacle cover, but it is also threaded into the wall 
receptacle metal mounting box. All mounting 
boxes are equipped with a screw for attaching 
grounding wires. If it is grounded, your problems 
are solved. 

Adapters are inexpensive and most electric 
handtools come equipped with them. Unfortunate­
ly, many people use them without hooking up the 
gound wires. This is not the answer. The best 
way, if you have two-slot wall receptacles, is to 
place the adapter in the receptacle , hook up the 
ground wire to the cover mounting screw and 
leave it there. To properly ground wall recepta­
cles, attach one end of a No. 10 or larger wire to 
the mounting box and the other end to a water 
pipe or metal rod that is buried at least 3 feet in 
the ground. Do not use a hot water pipe. These 
are sometimes insulated by the hot water heaters. 

The problems discussed here are representative 
of all tools powered by electricity , whether hand­
held or bench-mounted. If you ensure that those 
little green wires are hooked to good safe gounds, 
you will have a safe shop. Remember, if you use 
an extension cord, it must also have that third 
wire to ensure that you won't receive a nasty, 
possibly fatal electrical shock. 

A great number of deaths are caused each year 
because people ·insist on using power tools with 
ungrounded or two-wire extension cords. Some of 
the better known electrical hand tool companies 
are producing plastic- or nylon-incased drills , 
saws, etc. This is a decided improvement over all­
metal tools. But you must remember that chucks 
and bits are still made of metal. If you don't un­
plug your drill when you change the bit , you can 
slip and have a hand that looks like fresh ground 
round. 

The most important things to remember about 
an electrical shop or handtools are to read and 
heed the handbook and to be sure the tool is al-
ways in good repair. 
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an interchange of 
ideas between readers 

and USABAAR 

on subjects of 
aviation accident 

prevention 

EMERGENCY ESCAPE 
SYSTEMS 

Having read the letter from 
Gene R. Drew, U.S. Naval 
Aerospace Recovery Facility, 
and CW4 Johnson's excellent 
article, "Emergency Escape 
Systems in Helicopters," in the 
August AVIATION DIGEST, some 
of my colleagues and I are inter­
ested in hearing more on emer­
gency escape systems. Why are 
they all but forgotten in our 
modern helicopter fleet? If sta­
tistics and research show 45 per­
cent of the inflight helicopter 
fatalities could have been pre­
vented with inflight escape sys­
tems, why has there not been 
more development in this area? 
Certainly, a 45-percent reduction 
in helicopter accident fatalities 
would be a giant step for avia­
tion safety. 

Technical risks exist in most 
phases of aviation, but a techno­
logically oriented, industrial na­
tion that puts men on the moon 
(and shows them there live for 
home television viewers) can 
develop a system that will allow 
a crew to exit an uncontrollable 
helicopter. 

At the least, seats in existing 
systems should be designed to 
accommodate parachutes as a 
minimum crew escape system. 

In any event, as a young avia­
tor looking forward to a long 
aviation career, surviving cata­
strophic inflight helicopter mis­
haps is of major interest to me, 
and I strongly support the imme­
diate development and incorpo­
ration of these systems for 
emergency escape.-l L T, aviator 

Since your letter was written, 
an outstanding article on heli­
copter emergency escape systems 
and problems involved in incor­
porating these systems into pres­
ent and future helicopters has 
appeared in the September issue 
of the A VIA TION DIGEST. 
Entitled "The Helicopter: Haz­
ardous at Any Height?" and 
written by Lieutenant W. H. 
Baker, US Navy, this article 
should go a long way toward 
answering your basic questions 
and furnishing insight into the 
research and development pro­
gram set up to develop a practi­
cal means of inflight escape from 
helicopters. This program is 
under the supervision of the 
Naval Weapons Laboratory. 

From the standpoint of crew 
and passenger survivability, 
USABAAR has recognized for 
some time the requirement for an 
inflight escape system for Army 
helicopters. There are many ap­
proaches to such a system. Some 
presented by industry certainly 
show promise. Unfortunately, 
the system has received an unde­
served low priority for develop­
ment. 

The success of any future 
program depends on the interest 
and understanding of the necess­
ity for these systems which you 
and your colleagues show. We 
thank you for expressing your 
views, and we shall continue to 
pass on to the aviators in the 
field articles of interest on heli­
copter escape systems. We will 
appreciate any comments you 
may have on these articles as 
they appear. 
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Readers are invited 
to participate 
in this forum. 
Send your 
ideas, comments and 
recommendations 
to USABAAR, 
Fort Rucker, Alabama 
36360 

EIRs 
In a recent FORUM column, 

you urged your readers to sub­
mit EIRs promptly. My question 
is, since different agencies are 
responsible for various pieces of 
life support equipment , where 
are the EIRs sent?-CWO, ASO 

According to the A viation Life 
Support Newsletter, March 1971 , 
ErRs for life support equipment 
in the Federal Stock Classes 
listed may be sent to the ad­
dresses indicated. When in 
doubt , send the ErR to the AMC 
Project Office , A v iation Life 
Support Equipment, ATTN: 
AMCPO-LSE, P. O. Box 209, 
St. Louis, Missouri 63166, and 
they will see that it gets prompt 
attention. 

NOTE: TM 38-750, which out­
lines submission of ErRs , should 
be consulted for items of life 
support equipment in FSCs not 
listed. 
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FSC 

1365 - 1380 

1660 
1680 

1670 

3110 - 3130 
5305 - 5365 

6505 - 6545 (Medical) 

6630 - 6640 
6810 - 6850 
9110 - 9160 

3510 - 5210 
7105 - 8540 
9310 - 9999 

8905 - 8975 

5820 

ADDRESS 

Edgewood Arsenal 
ATTN: SMUEA-TSE-TPL 
Edgewood, Maryland 21010 

U,.S. Army Aviation Systems Command 
ATTN: AMSAV-R-MEI 
P.O. Box 209, Main Office 
St. Louis, Missouri 63166 

U.S. Army Aviation Systems Command 
ATTN: AMSAV-L-F 
P.O. Box 209, Main Office 
St. Louis, Missouri 63166 

Frankford Arsenal 
U.S. Army Class Managing Activity 
ATTN: SMUFA-R2100 
Philadelphia, Pennsylvania 19137 

The Surgeon General 
ATTN: Chief Maintenance Division 
Department of the Army 
Washington, D. C. 20315 

U. S. Army Petroleum Center 
ATTN: AMXPC-LS 
Cameron Station 
Alexandria, Virginia 22314 

U.S. Army Mobility Equipment Command 
ATTN: AMSME-MAO 
St. Louis, Missouri 63120 

See AR 31-200 w Ichange 1 
(para. 5-25 through 5-30) 

Commanding General 
U,.S. Army Electronics Command 
Fort Monmouth, New Jersey 07703 
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A polished instructor 

pilot would probably have 

had difficulty 
making an autorotation 
under the circumstances 

Failure 
on 
Failure 
on ... ~ ---
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A N OH-6A PILOT, with one 
passenger aboard, took off 

to the west, then turned east on 
a command and control mission, 
remaining at an estimated alti­
tude of 200 feet. Altitude and air 
speed could only be estimated 
because the altimeter and air 
speed indicator were inopera­
tive. These instruments had been 
written up after the first flight of 
the day. 

The pilot had been told to stay 
away from the mountains be­
cause of enemy activity and ar­
tillery which was firing at the 
mountains. After passing the 
southern portion of the moun­
tain , he turned north, adjusted 
his power to climb and started a 
right turn. Before he rolled out 
of the turn, he experienced a 
loss of power which he did not 
immediately recognize and the 
nose dropped. 

The pilot noticed that his nee­
dles had split. His rotor rpm was 
slightly above 400 and dropping. 
He bottomed collective , but due 
to the nose down right turn atti­
tude , his rotor rpm would not 
build and continued to drop to 
an estimated 300 rpm. Just prior 
to ground impact, the pilot tried 
to level the helicopter and bring 
the nose up. Because of the low 
rotor rpm, he could not level it 
or flare. The right skid hit the 
ground and was torn off. The 
OH-6 flipped over forward , 
bounced and skidded to a stop 
on its right side. The pilot sus­
tained a major back injury and 
the passenger had a minor foot 
injury . The helicopter was de­
stroyed. 

Weather in the area was excel­
lent. Although only about 200 
feet above the ground when his 
trouble started, the pilot had a 
good forced landing area below. 
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His air speed was high enough 
to have performed a successful 
autorotation. A prime factor in 
this accident was the pilot's lack 
of experience (33 OH-6A flying 
hours) and slow reaction time. 
The fact that he maintained a 
right turn all the way down 
made it more difficult to recover 
lost rpm. He said he didn't enter 
autorotation until the rpm had 
bled to just about 400 and it con­
tinued to deteriorate to about 
300 rpm. At that time, he had no 
further cyclic or collective re­
sponse. 

The pilot should not have at­
tempted the flight with 
inoperative altimeter and air 
speed indicators . A polished in­
structor pilot would probably 
have had difficulty making an 
autorotation under the circum­
stances. 

The passenger said he thought 
the engine was still running after 
the crash. Mud found in the 
compressor section indicated 
this was the case. While there 
was no mud in the plane of rota­
tion of the compressor blades, 
the stator vanes on both sides of 
the compressor blades were 
caked with dirt. Since the rotor 
rpm dropped while the engine 
was running, a short shaft fail­
ure was suspected. Examination 
of the short shaft and associated 
couplings showed a failure had 
occurred in this area. It was de­
termined that the most probable 
point of failure was in the lower 
Bendix coupling. The coupling 
had been sheared and there were 
rust marks on the fracture. 

The helicopter had recently 
undergone an engine change. A 
new crew performed the change 

and the supervisor was not pres­
ent. All bolts were removed 

from the engine mounts, but the 
short shaft coupling was not dis­
connected and the weight of the 
engine rested on this coupling. 
When the crew could not get the 
engine out, they called an engine 
tech rep for advice. He recog­
nized the problem, took correc­
tive action and advised the 
maintenance crew that the short 
shaft required changing because 
the weight of the engine had 
been allowed to rest on the cou­
pling. This change was never 
accomplished and, at the time of 
the crash, the same short shaft 
was installed. 

Tech rep: "I recommended 
replacement of the PIN 
369A5510 shaft assembly . . . 
due to the fact that, during en­
gine removal, the short shaft 
connecting bolts had not been 
disconnected and the full weight 
of the engine had been allowed 
to be suspended from the lower 
Bendix coupling of the shaft 
assembly. I was told the team 
leader would be informed and 
the shaft replaced . . ." 

Findings: Short shaft failure 
due to the previously weakened 
Bendix coupling. 

Failure to provide proper su­
pervision when the engine was 
removed and failure to replace 
the short shaft. 

The pilot failed to recognize 
he had a short shaft failure and 
entered autorotation too late. 

The pilot was operating with­
out altimeter and air speed indi­
cators. 

Recommendations: Aviators 
be briefed on emergency proce­
dures for short shaft failure. 

Maintenance officers be noti­
fied of this accident so they can 
assure proper supervision during 
engine changes. ~ 
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NIGHT FORMATION TAKEOFF 

FOUR OH-6As and three AH­
lGs took off and climbed to 

approximately 300 feet at an air 
speed of about 65 knots on a 
night mission. The number one 
OH-6 made a steep right bank 
while number two began a shal­
low right turn, and the two heli­
copters collided. Sparks were 
seen by the pilots of the two 
OH-6s immediately behind the 
colliding he1icopters and they 
broke left to ;lvoid the collision. 
The coiliding helicopters crashed 
and burned in a muddy rice 
paddy approximately one-quarter 
mile from the airfield. All four 
crew members aboard were 
killed at impact. 

Board analysis: ". . . From 
the position of the wreckage and 
statements from witne"Sses, the 
OH-6s apparently struck and 
remained together until ground 
impact. Pilots of the number 
three and four helicopters stated 
that the number one pilot had an 
operational rotating beacon but, 
after takeoff, the beacon either 
became inoperative or was 
turned off. Also, the number two 
pilot had gotten off slowly and 
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was accelerating to catch up. 
Although the navigation lights on 
number one were on, the fact 
that the rotating beacon was not 
on for a short period prior to the 
midair collision probably re­
duced the ability of the number 
two pilot to maintain visual con­
tact with number one .... " 

Findings: "Established: The 
number two helicopter flew into 
the number one helicopter. Visi­
~ility was limited due to dark­
ness. 

"Probable or suspected: The 
number one pilot executed an 
abrupt turn without first notify­
ing his flight. Intentionally or 
inadvertently, he turned off his 
rotating beacon, lessening the 
number two pilot's ability to see 
the lead helicopter. 

"Nonrelated: The number two 
OH-6 was flying on a circled red 
X for an inoperative landing 
light. The tail rotor bell crank 
had been replaced and the heli­
copter had not been test flown." 

Indorsement: "Concur with 
the findings of the board, with 
the following amendments: 

"The board failed to address 
supervisory influences on this 
accident. There was no indica­
tion that daylight departure pro­
cedures were in any way 
modified for the night departure. 
There was no indication that a 
pre takeoff briefing was con­
ducted by the mission com­
mander. No account is taken of 
the fact that the pilot of the 
number two helicopter had but 
2.3 hours of night first pilot ex­
perience. 

"Established cause factors 
should also include: The unit 
commander failed to properly 
supervise the operations of his 
unit by allowing a night forma­
tion departure when it was iri no 
way necessary to the mission. 
The unit commander failed to 
ensure that proper pretakeoff 
briefings were conducted and 
failed to ensure adequate train­
ing of air crews for the mission. 

"Following the accident, all 
units were directed that night 
formation takeoffs are prohibited 
and that air mission commanders 
will conduct pretakeoff briefings 
for all formation flights." ~ 
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FORT WOLTERS, TEXAS-CW2 Charles J. 
Ray, center, IP at Dempsey Army Heliport, 

was presented the Army aviation Broken Wing 
Award by Brigadier General Robert N. Mackin­
non, commandant of the Army Primary Helicop­
ter School, as his wife Judith looks on. A student 
pilot was at the controls when the nose of the 
TH-55A yawed sharply to the right. CW2 Ray 
took control, increased engine rpm to 2900 and 
lowered collective slightly to initiate a precaution­
ary landing to a field immediately to his front. 
During the first 3 to 4 seconds, the helicopter re­
sponded to control inputs, but it picked up a high 
frequency vibration and grinding noise from the 
rear. The nose yawed about 40 degrees to the 
right, with left pedal correction having no effect. 
CW2 Ray lowered collective full down with the 
needles joined and reduced the rpm to 2650. Re­
duction of rpm caused the nose to turn to the left, 
stabilizing at a 15-degree right crab, while main­
taining a straight ground track. At 75 feet, CW2 
Ray closed the throttle and autorotated , at which 
time the nose straightened. The TH-55 yawed 40 
degrees to the right when it was placed in a decel­
eration attitude. Application of initial and cush­
ioning pitch brought the nose to the left. Final 
cushioning pitch straightened the helicopter just 
as it touched down. Analysis revealed the saddle 
block failed at the point where the left tail boom 
support strut is attached to it. This allowed the 
tai l boom to shift, causing the tail rotor driveshaft 
to make contact with the forward attachment fit­
ting. This caused the tail rotor driveshaft to sever. 
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BROHEn 
WinG 
AWARDS 

FORT STILL, OKLAHOMA-Captain Ronald 
L. Miller, 2 t st Aviation Battalion, was pre­

sented the Army aviation Broken Wing Award by 
Major General Roderick Wetherill, post com­
mander. CPT Miller and his passenger were on a 
cross-country training flight in a T-41 B. A quick­
spreading fire caused by a broken fuel connector 
stopped the engine. CPT Miller glided earthward 
as Aames leapt from the engine. He landed on a 
dirt road not quite 20 feet wide, with close fences 
on both sides. As the airplane rolled to a stop, the 
engine fire spread into the cockpit. CPT Miller 
and his passenger escaped with no injuries. The 
T-41 was destroyed by fire. ~ 
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UH-1 AC: "I was flying number seven in trail 
formation, approaching an airfield at approx­

imately 70 to 75 knots. On final, the flight began a 
rather heavy flare and it appeared 1 was going to 
hit the helicopter to my front. I slid to the ' right 
and the formation executed another heavy flare . I 
flared with them and kept sliding to the right. At 
this point, our helicopter began to shake and the 
tail started to turn left. I leveled the skids so the 
tail boom would not strike anything above the 
ground. 

"As we came almost parallel to the runway, the 
aircraft was still shaking and the tail continued 
swinging to the left. I applied left pedal and there 
was no reaction. Thinking 1 had tail rotor failure , 
I rolled off throttle to keep the tail from hitting 
the helicopter in front. At this time, the tail 
swung back 90 degrees and the helicopter settled 
to the ground. The blades were dipping down to 
the left and I tried to grab the pilot so he would 
not exit on the left side. Looking back, I saw fire 
coming from the fuel cell. 

"The pilot got out from the left side and I un­
buckled myself and tried to open my door and 
chicken plate. I drew back the chicken plate, but 
could not open the door. I crawled over the con­
sole and got out through the right cargo door. 
When I went around to the other side, I saw the 
pilot had been struck by a main rotor blade." 

Analysis: "At impact, the left skid collapsed 
and the tail boom was severed. The helicopter 
landed upright and fire started in the aft section of 
the fuselage seconds later. There was no firefight­
ing equipment available at the airfield and the 
UH-I was destroyed. The cause of the fire was 
undetermined. A battery fire the previous day was 
suspected to have been caused by a faulty voltage 
regulator. 

"The unit involved was in the habit of making 
fast approaches while maintaining a I to I Y2 rotor 
disc separation between helicopters. This type of 
approach was unnecessary in this case. The stage­
field was large enough to accommodate the eight 
UH- t s using the standard 2 to 2Y2 rotor disc sepa­
ration. It was also established that the flight was 
forming up at the time of the initial flare by the 
lead helicopter and the trailing helicopters did not 
have proper separation. The fast air speed (70 to 
75 knots) on final and the inadequate separation 
reduced the time trailing aviators had to react. 

"The extreme tail low deceleration used to 
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avoid collision and subsequent leveling induced 
mast bumping. The AC failed to recognize this 
and did not take proper corrective action . When 
he slid to the right, vortices from preceding heli­
copters were encountered , resulting in an area of 
severe turbulence. This greatly reduced the effec­
tiveness of antitorque control. When the AC 
could not stop the tail from turning left, he incor­
rectly analyzed his situation as tail rotor failure. 

"Rolling off throttle at a 25- to 50-foot hover 
resulted in complete loss of power and a severe 
loss of rpm. Neither the AC nor the pilot consid­
ered making a go-around when it became apparent 
their situation had deteriorated to the extent of 
being beyond their capabilities and aircraft limita­
tions." 

Flight surgeon: " All members of the crew suc­
cessfully exited. However, the pilot was struck on 
the left hip by a main rotor blade. He was evacu­
ated to the nearest hospital and died as emer­
gency surgery was started . He was found to have 
a sizeable laceration of the liver and the cause of 
death was hemorrhage, leading to irreversible 
shock. 

"Continuing emphasis should be placed on 
making crew members and passengers acutely 
aware of the presence and location of rotor blades 
when exiting rotary wing aircraft. 

"The AC had flown 10 hours the day before the 
accident and it is remotely possible this may have 
contributed to the accident. However, he denied 
having any symptoms of fatigue." 

Findings: "The AC reduced throttle to flight 
idle while operating outside the flight envelope (25 
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to 50 feet agl a t z.e ro air speed), as outlined in the 
dash 10. 

" Both the AC and pilot f a iled to initiate a go­
around when it wa a ppa rent their helicopter wa 
overtaking the helicopter to their front. 

" Neither th e AC nor pilot identified m ast 
bumping. 

" Both aviator f a iled to maintain the standard 2 
to 2 Y2 rotor di sc se pa ra tion betwee n a ircraft. 

"The AC had flown more than 10 hours during 
the 24 hours prior to the accident. Thi s was not in 
accord a nce with the SOP which state that flight 
time w ill not exceed 10 hours in a 24-hour period 

or IS hour in a 48-hour period. " 
Ind orsem en t : " Nonconcur w ith the finding of 

the board. The e tabli shed cause factor hould 
read supervision. The flight lead er displayed gross 
negligence by pe rmitting hi s ow n aircraft to be 
operated in a reckless m anner, a nd failed to exer­
ci e a nd enforce so und a ir di sc ipline over the air­
craft unde r hi s command by allowing the entire 
flight to make the high speed a pproach in tight 
form ation . . .. " 

Approval authority: "The finding of the acci­
dent inve stigation board , as a mend ed by the in­
dorse ment , are a pproved." 



Equipped with aircraft mishap data, 
USABAAR will soon be in 
position to provide factual guidance 
to correct hazards which 
have plagued past and current aircraft . .. 



MANY HAZA RDS p re e nt in c ur re nt Arm y 
a ircraft ca n he d e . ig ned o ut of future a ir­

c raft. Ye t. it is o ne of th e iro ni es of av ia ti o n d e ­
ve lo pm e nt tha t to a di . turhing d egree, s uc h is 
o ft e n no t th e case. o r in s ta nce, in recogniti o n of 
the f ac t tha t loss o f h ydra uli c . for Right contro ls 
ca n be ca tas tro phi c. o ne f a irl y rece nt d es ign pro ­
v id e d fo r two h ydra uli c sys te m s a nd inc lud ed two 
pumps- hoth dri ve n b y a s ingl e s haft o f ina d e­
qu a te s t re ng th. A no the r des ign a lso inc lud ed two 
h ydra uli c sys te m s . but loca ted a ll the ha rd wa re 
a nd plumbing so c lo se toge the r tha t c ha nce s of 
d o ubl e f a ilure we re g rea tl y inc reased . 

quippe d w ith a m o d e rn ma nage me nt info rma­
ti o n sys te m w hi c h p rov ides ra pid , torage a nd re­
tri eval of a irc raft mi . ha p d a ta, U SABAAR will 
soo n be in pos ition to prov ide f actua l guid a nce, 
s ubs ta nti a te d b y mi ha p d a ta, to c o rrect hazard s 
w hi c h have pl ague d pa , t a nd curre nt a irc raft. 
Bas ica ll y, thi s guid a nce w ill be in the form o f 
pena ltie s w hich haza rd s e xtort from the mi ss ion 
e ffec ti veness of a irc raft. The a pplica tion of the 
sys t e m sa fet y concept to n ew de ve lopment a l 
Arm y a irc raft progra m is the mea ns b y which 
the se pe na lti es a re d e rived. 

USABAAR pe rso nnel have been conce rn e d 
w ith the a ppli cati o n of sys te m . afet y to develop­
me nta l a ircraft f o r so me time. A f ew yea r ago , 
we ca me face to f ace w it h the p ro blem of u . ing 

I E H 
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Lieutenant Colonel James T. Darrah Jr. 
T ee/llI ind RI"('(I )"ch (I11 ri AfJ/J/ic(ltiml.' D e/)(ll"tl1l f1 11 

( 'SA BA R 

a irc raft mi . ha p d a ta to jus tif y sys te m saf e t y f o r 
new a irc raft. F or in s ta nc , a n a tte mpt was ma d e 
to p rove, thro ugh acc id e nt s ta ti s ti cs. th a t the til ­
it y T ac ti ca l Tra ns po rt Airc raft Sys te m ( TT AS) 
sho uld have two e ngines. Since no tw in-e ng ine 
utilit y he li copte rs we re in the in ve n tory. acc id e nt 
d a ta fro m the tw in-e ng ine H -47 was co mp a re d 
w ith s ing le-e ngine U H - l da ta . A s it turned o ut. 
o ne m od e l of the U H - l ac tu a ll y had a be tt er acc i­
d e nt ra te tha n the H -47. a f ac t th a t did the pro­
p osa l f o r t wo e n g in es no goo d . Oth e r 
compa ri son s . u s ing CH-47 d a ta, showed so m e 
ad va ntages fo r two e ngine . . but not in the pos i­
ti ve m a nner needed. The jus tifi ca ti o n see mingl y 
was not va lid becau se of a n a tte mpt to compa re 

Adopted f rom 0 paper e l1titl ed " Th e Prcl c ti c ul 
Applin tti o l1 of M is hap D (tt£1 il1 A rm y A irc ra f t S ys ­
tem S (lfe t y Prog ram s, . . II' ritte l1 h y TC Jom es T . 
Darroh , Jr ., II'h o prese l1ted it a t th e eco l1d G m '­
emm e l1t Illdu s try Sy s tem So fe ty C Ol1 fe re l1 ce . 26 
M(/'y 197 1. Th e co nfe re l1 ce . s p o ll so red hy th e N(I ­
tiollol A e r o l1(111ti cs a nd Spa ce Admilli s troti o ll 
( NASA ). 11' (1.'1 h eld t o s /wre ex p eri e l1 ce g (lil1 ed il1 

sys t em s o fe t y (lild s holl' it s (Ippli cahilit y to l{lrge 
{ll1d s /1wl/ prog rclm s. LTC D(lrrah is c hief of th e 
Sy s tem s R ese(l rc h (l l1d T ec hll o log y Di\'is iOI1 of 
U SABAAR . 
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a ppl es a nd o ra nges to justify peac hes. Thi ex pe­
rie nce showed th a t , unl e o me way to measu re 
ac tua l be nefi ts to be ga ined f ro m saf e ty f ea ture 
in ter m s of mi ss io n e ffec ti ve nes wa f o und , the re 
wa littl e c ha nce o f ju tify ing ma n y of the e fea­
ture . 

The ma in thru t of U SABAAR ' s u se of hi tori­
cal mi ha p d a ta for future a ircraft progra m , then , 
is to es tim a te the long-ra nge impact on mi ion 
effecti ve ness thro ugh pro per a na lyses of thi da ta. 
U nl ess the ultima te effects of mi sha p on peopl e 
a nd ma terie l are full y cons idered , the objective 
of . ys te m saf e ty canno t be a tta ined . 

W ith it improved ma nage ment info rm a tio n sy -
t e m , U A BA A R i ex pe c t e d t o d e v e lop n e w 
me tho d s fo r da ta a na lyse a nd u e w hi c h wi ll 
ma ke s ub. ta nti a l a nd influe ntia l contributio ns to 
the ad va nce me nt of sy . te m safe ty. Since it se rves 
a . the ce ntra l age ncy for the Arm y av ia ti o n acc i­
de nt preve nti o n progra m , w hi c h inc lude the re­
ce ipt , process in g a nd a n a ly i o f a ll d a t a a nd 
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informa ti o n re la ted to Arm y a irc raft mi ha p expe­
ri e nce, U S A BAAR i in a po iti o n to rea li ze the 
max imum re turn fro m hi to ri ca l a irc raft mi sha p 
da ta. The pa t teaches u s w ha t to expect fro m the 
future a nd th is va t tore of hi s tori ca l da ta con­
ta in a wea lth of kno w ledge for de s igner a nd 
users of future Arm y aircraft. 

S y tem afet y furni shes ma nagement a tool to 
con erve re sources through the prevention of 
mi hap b y de s igning afet y into aircraft y tem . 
The hea rt of thi s process i haza rd analy is . in 
which e ach sy tem is examined in a methodica l 
and compre hen ive way a t eac h s tage of it s de ve l­
o pme nt to iso la te haza rd s . At some point during 
de ve lopme nt. d ec is io n mu st be made conce rning 
w ha t is to be do ne to correc t haza rd s ide nti fie d 
thro ugh a na ly is. So me times it cos t no thing to 
correc t o r elimina te a haza rd . So me times the haz­
a rd is so grea t tha t it mu s t be e limina ted regard­
Ie s o f the pe na lt y in vo lved . But the vas t majorit y 
of hazard s fa ll s so mew he re in be twee n the e ex-
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tremes. It then evolves into decisions based on 
needs to eliminate hazards and the penalties in 
terms of weight and cost required. Decision-mak­
ers must weigh the price to be paid against bene­
fits to be gained. In the past. they could only fall 
back on the category assigned the hazard on the 
basis of MIL STD 882, the system safety stan­
dard. They have not been able to relate hazards 
to adverse long-range consequences. 

History has shown that new operational aircraft 
systems rarely incorporate a very large number of 
advanced technological features. Instead, new 
aircraft represent rational growth versions of pre­
vious aircraft, with improvements made where 
practical and high technical risk features held to a 
minimum, consistent with performance require­
ments. As a general rule, there is not much really 
new in new systems and, accordingly, there are 
few new hazards. The features of a developmen­
tal aircraft which are not actually new provide the 
points where historical mishap data which reveal 
hazards in previous systems are most directly 
applicable. 

Historical mishap data is exactly what its name 
implies-the details of the history of mishaps. 
These details can be placed in general categories 
of the basic elements and effects shown by the 
accompanying diagram. The elements and effects, 
which comprise much of the input data for the 
improved management information system, are: 

The first element of an accident is the requisite 
climate-the set of hazardous conditions which 
must be present before an accident can occur. 
This requisite climate includes the familiar three­
some of man, machine and environment, plus 
overall factors of command, management and 
supervision. 

The condition of the people involved is perhaps 
the most complex factor present. Their physical 
condition, state of mind, morale, proficiency and 
a wide variety of physiological and psychological 
factors all interrelate in a complex way to affect 
the potential human involvement in an accident. 

The condition of machines also involves a 
highly complex, functional relationship of hard­
ware which must exist in just the right way before 
an accident can occur. This relationship includes 
maintenance practices, worn pieces or parts, age 
of the equipment, design deficiencies, operating 
limitations, etc., which increase in complexity 
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System safety furnishes management 
a tool to conserve resources 

through the prevention of mishaps 
by designing safety into aircraft 

systems. The heart of this 
process is hazard analysis 

with newer, more sophisticated aircraft. 
The command or management influence existing 

in an operation· may play a significant role. For 
example, some casual remark by the commander 
at a morning briefing quite innocently may start a 
chain of events leading to catastrophe. Such influ­
ence most likely will concern the urgency of a 
mission to be performed, the quality of results 
desired or the belittling of problems, obstacles 
and risks. The impression conveyed may be, "'Ac­
complish the mission, whatever the cost," an im­
plication tantamount to a command endorsement 
of recklessness. 

Environmental conditions cover an extremely 
broad range of phenomena including weather, ter­
rain, operational situations, air traffic control, air­
field facilities and many more. The true influence 
of these conditions on accidents is most often not 
known or ignored. 

The worst possible combination of all these 
conditions could conceivably exist and no acci­
dent would result, unless some hazard manifested 
itself. Given the requisite climate, or necessary 
set of conditions, the manifestation of the proper 
hazard initiates the accident sequence. As shown 
in the accident schematic, this sequence can usu­
ally be divided into two or more main occurences: 
precipitating (trigger) and sustaining events. 

The sequence starts with some trigger event 
that can be produced by a staggering variety of 
causes involving man, machine, environment and 
management, or any combination of the four. 
Until this time, the factors present in the requisite 
climate have played a passive role, and the cause­
effect relationship is generally not very precise. 
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With the occurrence of the trigger event, how­
ever, the sequence usually becomes quite predict­
able. What was potentially a hazardous condition 
before will now manifest itself through some 
event that, in itself, may not be considered haz­
ardous. For example, shutting down one engine in 
a twin-engine aircraft at altitude may present no 
hazard whatsoever. Shutting down that same en­
gine while on short final approach during an emer­
gency landing because the other one failed earlier 
could-and did-have disastrous consequences. 

Rarely does an accident occur as a result of one 
single event. Usually. a series of several events 
follows the trigger event in sequence up to the 
accident itself. These can be called . 'sustaining 
events ... 

Thus, when the requisite climate, or potentially 
hazardous conditions, exists, the accident se­
quence begins with a trigger event. is carried for­
ward through sustaining events. and an accident 
occurs. These factors and events are all grist for 
the historical accident mill. 

At the risk of belaboring the obvious, let's re­
call that the undesirable effects of accidents are 
the real justification for any attempt at accident 
prevention. These effects can be grouped into two 
general areas with respect to time-immediate and 
long-range. Patently, the possible injury and death 
of personnel, plus the abrupt damage and destruc­
tion to material, are the immediate consequences 
of an accident. Not quite so evident are the long­
range effects that have an impact far beyond the 
time and geographical location of the accident it­
self. To the Army, these effects add up to a total 
cost in terms of lost or degraded mission capabil­
ity. Each aircraft accident, no matter how insig­
nificant in terms of immediate consequences, has 
some adverse effect on the capability of the Army 
to accomplish its mission. If the total number of 
aircraft accidents is substantial, then the impact 
on mission effectiveness also will be substantial. 

The accomplishment of the Army's mission 
requires that certain aviation resources-people 
and materiel-be available at any time. Any lack 
of these resources logically has a direct bearing 
on mission effectiveness and accomplishment. 
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History has shown 

that new operational aircraft 

systems rarely incorporate 

a very large number of 

advanced technological features. 

Instead, new aircraft 

represent rational growth 

versions of previous aircraft .. 

Since these resources cannot be acquired instanta­
neously, the Army must not only project its fu­
ture mission, it must also project the total 
aviation resources required to perform that mis­
sion. Such estimates and projections are made for 
periods of time as far into the future as practica­
ble and then are refined as time passes. This ex­
tremely complex process includes the important 
projection of the status of. the current aircraft 
inventory, as well as the status of aviation per­
sonnel and facilities. Any shortfall of quantity, 
quality or capability in projected inventories, per­
sonnel or facilities, compared with estimated re­
quirements, gives the basis for planning to acquire 
these resources. If losses in aircraft and personnel 
are underestimated, for instance, or quality in 
new aircraft is not adequately provided for, an 
adverse impact on mission effectiveness results. 

The most fertile areas for application of the 
USABAAR management information system ap­
pear to be in the estimation of aircraft and per­
sonnel losses and in the provision of quality in 
new aircraft. It is in these areas that the tradi­
tional safety parameters such as the periodic acci­
dent rate, total fatalities, categorized cause 
factors, total injuries and total costs are no longer 
sufficient for the solution of many accident pre­
vention problems. These general parameters indi­
cate broad fields of interest which should be 
analyzed and evaluated in detail. It bears repeat-
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ing that the detailed effects on mission capabiJity 
must be identified to justify corrections and the 
costs of such actions. 

The management information system with its 
digital computer, capable of storing and retrieving 
specific circumstances surrounding individual 
mishaps, [see "ABACUS," by Emil Spezia, Oc­
tober t 970 AVIATION DIGEST] has already signifi­
cantly improved our ability to clearly and 
comprehensively define the requisite climate, se­
quence of events and the mechanism by which 
hazards manifest themselves. In addition, areas 
for corrective action can be pinpointed more ac­
curately, together with the specific action required 
and the priorities for that action. Measures to 
limit the requisite climate and to inhibit hazard 
manifestation in the accident situation can be 
forecast. At the same time. such measures can be 
placed in context with their influence on the long­
range undesirable effects of accidents. 

To assist in determining these long-range effects 
and. eventually, afford decisionmakers some of 
the information they need to weigh the benefits 
gained against costs, methods have been devel­
oped to apply this expanded capability to develop­
mental aircraft systems. These methods have 
shown that the gap can be successfully bridged 
between historical mishap data on a fleet of exist­
ing aircraft and potential hazards in future aircraft 
which now exist only in concept. While there is 
still much to be done, progress in analytical work 
has been made in two significant areas. 

Future aircraft should be designed for the spe­
cific environment in which they are intended to 
operate. Although this consideration is not new, a 
major effort is now underway to clearly define, in 
detail, the environment in which various types of 
Army aircraft are expected to operate in the fu­
ture. Given this definition, USABAAR should be 
in a position to identify the specific environmental 
conditions which favor accidents and to specify 
detailed design criteria to counter these condi­
tions. 

The matrix-generating capability of the com­
puter has made it possible to compare the more 
detailed elements of information now acquired 
through mishap investigations. From the large 
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number of possible combinations, relationships 
have been established among the most significant 
data elements, thus providing indexes for various 
areas of interest. such as fires in aircraft. A 
"Fire-worthiness Index" has been developed that 
measures all detailed factors relating to the inci­
dence of aircraft fires and their immediate and 
long-range effects. This index has been estab­
lished for each type. model and series of aircraft 
in the Army inventory, so that rankings among 
aircraft can be obtained. All the known elements 
shown in the accident schematic are included. On 
the basis of detailed insight into past fire experi­
ences, specific operations and aircraft configura­
tions are evaluated to determine those conditions 
which affect the index. The specification of fire­
worthiness criteria for future aircraft, then, fol­
lows this evaluation directly. Furthermore, these 
criteria can be assigned relative priorities on the 
basis of this index. 

The index approach is also being used for the 
establishment of design criteria in terms of alter­
natives that are expressed as functions of the long 
term impact on mission effectiveness. Though 
somewhat general in nature at present. more spe­
cific criteria will be developed as analytical 
studies are completed. In addition to the estimate 
of long-range impact. recommendations for devel­
opmental specifications will include alternatives 
expressed as functions of program costs, sched­
ules and system performance. Such estimates 
should be of maximum benefit to the designer­
developer. In use, they will help to assure maxi­
mum effectiveness of system safety efforts. 

In very general terms, we have discussed 
USABAAR's intended use of the management 
information system for solving the difficult prob­
lem of applying historical mishap data to new 
developmental aircraft programs. The surface has 
only been scratched, but in-depth studies and 
analyses should lead eventually to more effective 
attainment of system safety objectives in the de­
sign and development of future Army aircraft. 
Through these means, it is hoped USABAAR can 
soon substantially contribute to eliminating haz­
ards found in current Army aircraft and from 
those still in design and developmental stages. 
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T H-55A IP: "We made our 
runup checks and the fuel 

gauge read 30 gallons as we de­
parted en route to a stagefield. 
We checked in with air traffic. 
made one approach. then de­
parted traffic and made four 
simulated forced landings in 
about 15 minutes. We reentered 
traffic, shot another approach. 
worked on the student's hover­
ing technique and then made a 
normal takeoff. At approxi­
mately 250 to 300 feet, with 35 
knots air speed, we experienced 
a grinding noise at I-second in­
tervals with no vibrations. I took 
control as the helicopter turned 
left approximately 90 degrees, 
and the rotor and engine rpm 
started to decay with the needles 
joined. I attempted to roll on 
throttle and put the pitch down. 
At this point. we were approxi­
mately 100 feet above the 
ground. so I maneuvered toward 
a hole in the trees and flared at 
about 20 feet. At about 10 feet, 
we passed over a tree to a small 
open area. I pulled pitch, with 
no apparent effect. We con­
tacted the ground in level atti­
tude and bounced, turning 180 
degrees to the right and coming 
to rest upright. ... " 

Investigation: "An interview 
with the student pilot revealed 
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that he found the logbook posi­
tioned between the two seats. 
This normally indicates aircraft 
has been serviced with fuel and 
oil. He did not recall removing 
the fuel tank cap and checking 
the fuel level during his pre­
flight. He estimated 4 to 6 min­
utes of engine operation between 
engine start and takeoff. He be­
lieved the fuel gauge indicated 
full prior to takeoff and he 
stated the fuel gauge indicated 
20 gallons during their last land­
ing approach. After hovering for 
approximately 7 minutes, he told 
the IP the fuel gauge was indi­
cating zero. He said the IP ad­
vised him that fuel gauges often 
became inoperative and they 
would continue the flight. 

"The IP stated that on his ar­
rival at the helicopter he 
checked the DA Form 2408-13 
for status only, while the SP 
started preflighting. He said he 
was unable to supervise the en­
tire preflight because he was 
preoccupied with locating main­
tenance assistance. He did not 
personally check the fuel tank 
and did not see the student pilot 
check it. He said that he saw 
fuel on the ground under each 
fuel sump. 

"The board considered the 
helicopter's position, altitude 

and heading at the time of en­
gine stoppage. the 90-degree left 
yaw. the light southeast wind 
and data obtained by flying the 
route from the takeoff point. It 
was determined that better land­
ing sites were available if the IP 
had selected an area without 
delay when the engine stopped. 

"The DA Form 2408-13 indi­
cated the helicopter had not 
been serviced with fuel or oil 
following the previous flight that 
day. The -12 and -13 forms 
showed it had been serviced 
with 17 gallons of fuel after the 
second flight prior to the acci­
dent. This flight was for 1 hour 
and 15 minutes. Total engine 
time for the accident flight was 
51 minutes. It was determined 
there was no failure of any sys­
tem or component. " 

Findings: "The IP failed to 
properly monitor the SP's pre­
flight and failed to follow the 
preflight checklist which calls for 
checking the fuel tank for fuel 
quantity. He failed to land and 
verify the fuel status when the 
fuel gauge indicated zero. 
Through these failures, the IP 
caused inflight engine stoppage 
due to fuel exhaustion, and ex­
hibited poor judgment and tech­
nique in performing the 
autorotation. " 
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TH-55 tail boom lies in front of 

sagging blades and fuselage 

after hard landing during fuel 

exhaustion autorotation 
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A UH-I H PI LOT, copilot and crew c hief w ho 
had been leepi ng in the helicopter were 

awakened at night and relea ed to return to their 
home ba e. Within 3 minute, they tarted a nd 
took off with the landing light on. Approximately 
I minute after takeoff , the UH-I H wa seen to 
make a s teep right 180-degree turn back toward 
the pad . Following thi , it made quick short turns 
to right and left, and crashed in a 60- to 70-degree 
dive a ngle. A loud explosion was heard and the 
helicopter burned. The three crew members were 
killed at impact. 

Analysis: ". .. ompres ion of the pilots' sea ts 
indicated an impact in excess of 50 g. Teardown 
and evaluation of available components revealed 
no failures other than those caused by impact. 

" Several av iator Aying in the vicinity of the 
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Three minutes from wakeup 

to takeoff into unknown 

weather conditions at night 

resulted in spatial disorientation, 

the loss of three lives 

and this UH· 1H 

cra h ite tated weat her was below night rotary 
wing VFR minimums. They said it had deterio­
rated rapidly. There wa no attempt by the crew 
to obtain current weather before takeoff, though 
they had been alerted to the pos ibility of bad 
weather and could have obtained current pilot 
reports of the weather prior to takeoff by u ing a 
ground radio positioned at the ite. 

"The crews of two hel icopters w ho attempted 
to reach the cra h ite a few minutes after the 
accident, as well as the crew of the medevac he li ­
copter, reported that weather- low cei ling and 
poor visibility- prevented them from reac hing the 
ite. 
"The UH-I H pilots could not have been aware 

of the existing weat her and were not prepared to 
encounter extremely low ce iling . Indication 
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were that they inadvertently Aew into the weat her 
almo t immediatel y after takeoff and wer at­
tempting to return . 

" It was con idered highly probable that one or 
both pilot experienced spatial disorientation 
w hil e attempting to maintain visual Aight. Thi 
was further aggravated by t he u e of the landing 
light during the entire Aight. Continued u e of the 
la nding light in the exi ting weat her condition 
created a ituation in which the pilots must have 
had extreme difficulty in maintaining vi ual con­
tact with ground references . 

"Th e fact that a number of quick turn were 
made could well have accentuated or induced di -
orientation. The crew had ju t awakened and ver­
tigo cou ld have been ea ily induced. Additionally, 
con idering the rapid start a nd takeoff , it's proba-
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ble that their flight in trument gyro ha d not had 
ufficient time to s ta bili ze a nd operate correct­

Iy . ... " 
Flight surgeo l1: " . . . The force of impact killed 

a ll person aboard in tantl y and no amount of 
urviva l equipment could have helped them . Judg­

ing from the factors involved , it i probable the 
pilots did not have ufficient time to become alert 
enough to properly deal with their situation. Ver­
tigo could be easily induced in this ituation. It i 
also probable the pilot wa not confident enough • 
of hi in trument flying capability to go on instru­
ment a nd fl y out of the weather. 

"Severe decelera tion forces in thi acc ident 
re ulted from the s teep a ngl e of impac t a nd ex­
tremely hort topping di tance. The front eat 
were ripped from their mooring a nd folded a lmo t 
double. The crew members wore K2B Aight s uit 
w hich afforded negligible re is ta nce to fire . All 
wore APH-5 helmet s. The copilot 's helmet wa 
sha ttered a nd burned w ith only part recogniza­
ble. The helmet of the o ther two crew m e mbers 
were found outside the wreckage in f a ir condi­
ti on. Th e h e lmet worn b y th e c r ew chief h a d 
three layers of (ZIng pad . In thi in ta nce, it 
made no diffe re nce . In a nothe r , thi s could well be 
a grave matter." 

Fil1dings: Although the board cou ld not po s i­
tive ly prove a n y s ingle f ac tor the cause of thi s 
accident, it did agree that , of the ma n y f ac tor 
in vo lved, spa ti a l di so rientat ion was the mo t prev­
a le nt. rew errors that led to pat ia l disorienta­
tion were cons idered to be: 

a ilur e t o obtain current weather prior to 
takeoff. 

Failure to a llow tim e for in trument gyro to 
become full y operational. 

Continued use of the la nding light throughout 
the Aight. 

Failure to allow the m se lve time to become 
full y a lert. 

Attempting to maintain VFR Aight in 1M 
R e\'ieH'il1g official: "Concur w ith the findings of 

the board. However, upervi ory f a ilure a lso con­
tributed to this acc id e nt . If expli c it instructions, 
including precautionary mea ures concerning the 
wea ther , ha d been rel ayed to the crew member , 
the y would have bee n better pre pare d to cope 
wit h the s itua tion . ... " 

COl1lment: Any Aight , eve n a 15-minute hop in 
bright s unlight, dem a nd s more prepa ra tion and 
pl a nning tha n the 180 second s use d by thi s crew 
from wa ke up to a irborne . The more thorough a nd • 
co mplete planning a nd prepa rat ions are, the eas ier 
a nd mor e uccessful a ll Aight s are apt to be. 
Remember thi s the next time yo u a re tempted to 
ki c k the tire a nd light the fire. 
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WATERLOGGED 
U H-I IP: " ... We had a call 

from a tagefield , reque t­
ing someone to take a look at 
several helicopters which were 
in the path of rising water. 
About 15 minutes later , I arrived 
at the field and saw that four 
UH-I needed to be moved. As 
the only rated aviator on the 
field at that time I immediately 

started to move them. Coming 
back for the fourth helicopter, I 
saw three more on which water 
wa rising at an unbelieveable 
speed. We had to get to them 
first. In the process , we drove 
the 3/4-ton truck into a wa hout 
and water filled the cab as we 
crawled out. By the time we got 
out of the water and to a jeep , it 

Rapidly rising water entered fuselage of this helicopter and caused 

an out. of.c .g. condition when the pilot attempted to pick it up 

too quickly, without allowing time for the water to drain 
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was impossible to get the heli­
copter out with any margin of 
safety. 

"Water w a s covering our 
jeep's radiator in some pl ace . 
Since some of the helicopter s 
were broad ide to a swift cur­
rent, I decided to try and get the 
others out. . . . The water wa 
constantly rising. Actually , it ' 
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still hard to believe the rate at 
which the field was covered. It 
seemed as if a dam had broken. 

"I selected the helicopter 
which seemed to be covered 
with the most water and had a 
truck placed on the pad to my 
front to help give me a visual 
reference because of the water 
on the windshield and the swift 
current. After runup, 1 picked 
up slowly to allow the water to 
drain. I pulled the cyclic against 
the aft stop, but the current pre­
vented any movement. 1 was 
about 1 foot off the pad and this 
allowed the water to drain and 
improve the cyclic control range. 
After gaining aft cyclic control, 1 
picked up further until the UH-l 
completely cleared the water. 
Using the truck for visual refer­
ence and with guidance aid from 
personnel on the ground, 1 main­
tained a stationary hover for at 
least 1 minute. This allowed the 
water to drain from the chin 
bubble and 1 then had the full 
range of cyclic control. 1 hov­
ered clear of the water and 
parked .... 

"At this point, two other pi­
lots were on the scene to help 
move the remaining helicopters. 
Water was covering the cross 
tubes of one, approximately 3 to 
4 inches below the pilot's door. 
After cranking, the pilot brought 
it up to operational rpm. He ap­
plied collective and the helicop­
ter appeared to tilt around the 
chin bubble. It then appeared 
that the pilot lowered collective, 
because the UH-l leveled out. 
He applied collective again and 
started flying extremely nose 
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low. He gained approximately 50 
feet of altitude, then crashed 
nose low in a slight right bank. 
The pilot had minor cuts from 
plexiglass. He was wearing a 
short-sleeve shirt. short pants, 
no shoes and no helmet. ... 

"It appeared to me the pilot's 
decision to fly was entirely too 
hasty. He allowed no time for 
the water to drain and was un­
able to maintain control because 
the water put the helicopter out 
of c.g. . . ." 

Analysis: "The pilot had re­
ceived a request for assistance 
and was under the impression 
that no other flight personnel 
were available to move the heli­
copters from the water. On his 
arrival, he was not given definite 
instructions about what to do. 
He selected a helicopter which 
appeared to be in the shallower 
water and saw that he would 
have to wade out to it, so he 
removed his boots and flight 
clothing. Subsequently, he was 
driven to it in a truck and en­
tered directly through the left 
cargo door. He did not check 
the logbook and immediately 
started and ran up. He at­
tempted to raise the helicopter 
out of the water too quickly, and 
as the water in the fuselage dis­
placed forward, it rapidly 
changed the center of gravity. 
He ran out of aft cyclic control 
as he became airborne and the 
nose dipped rapidly due to the 
internal water shifting forward. 
After the helicopter cleared the 
water, it accelerated toward 
some trees in a nose low atti­
tude. The pilot immediately re-

duced collective to keep from 
hitting the trees and the UH-l 
struck the water in an extreme 
nose low attitude, causing major 
damage to the main rotor sys­
tem, forward cabin section, tail 
boom and tail rotor. . . ." 

Findings: "This accident was 
due to crew performance, in that 
the pilot used poor judgment and 
employed improper control tech­
nique in his attempt to fly a heli­
copter which was submerged up 
to floor level. 

"There was no directive es­
tablishing responsibility for heli­
copters located at the stagefield 
after flying was completed or 
cancelled. 

"There was no contingency 
plan in effect for emergency 
evacuation of helicopters. 

"The stagefield SOP did not 
designate a responsible individ­
ual to take charge of coordinat­
ing the control and movement of 
aircraft from the stagefield in the 
event of impending disasters or 
emergencies. 

"No briefing was conducted 
for the personnel assigned to 
coordinate the control and 
movement of aircraft for evacu­
ation. 

"There was no ground han­
dling equipment available to help 
move aircraft to safe locations." 

Approving authority: "Super­
visory error is established as a 
cause factor in that the pilot was 
instructed to move a helicopter 
in a potentially dangerous flying 
condition without benefit of a 
briefing concerning the haz-
ards. " 
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* * * * * * * * 
;USAASO Sez 
* 
* * * * * * * * * * * * * * 
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The U. S. Army Aeronautical Services Office discusses 

Revised AR 95-37 

Controller of the year award 

FLIP binding 

AR 95-37: The first major revision of AR 95-37 has been completed and gone to press. You 
should see it in the field soon. The first thing you should notice is the change in title. The 

new reg is entitled, "Army Air Traffic Control-General Provisions." This will permit the inclu­
sion of any subject matter relating to air traffic control. The chapter entitled "General Operating 
Rules" is gone. As you know, all that info is now in the new TM 95-200. A new chapter has been 
added which spells out the Army air traffic controller of the year award. More on that below. 

A rmy Air Traffic Controller of th~~_ar: Well now, how about that? After all these years the 
Army controller is to be recognized as part of the big team! The Army is starting its con­

troller of the year program with three objectives: First, to give recognition to the one controller 
who stands out above all the rest. Secondly, to upgrade the Army's A TC program. Thirdly, to 
provide some competition to the FAA and the other military services for the annual Air Traffic 
Control Association (ATCA) controller of the year award. 

This program has been approved and is being incorporated into the new AR 95-37. All the nec­
essary instructions are contained in the AR. The winner of the award will be presented with a 
trophy, hopefully at the graduation ceremonies of the Army's Air Traffic Control School. (The 
details of the presentation have not been worked out as yet.) In addition, the Army air traffic con­
troller of the year will be the Army's nominee to the A TCA and will represent the Army at the 
annual ATCA conference at which the controller is named who has been selected as the air traffic 
controller of the year. 

Who will be the first official Army air traffic controller of the year? 

Special Binding; Did you know that DOD FLIP approach chart booklets have a special binding? 
Judging from the number of comments USAASO receives from users, this is a little known 

fact. 
The binding on the FLIP approach chart booklets is the result of extensive research conducted 

by civil and military flight publication agencies. This special binding is designed to permit the 
opened booklet to be bent backwards double without breaking. The booklet will then lie flat and 
pages will not be lost. 

Loose-leaf binders are often recommended; however, the probable loss of pages, the consider­
able time required to post loose-leaf revisions and the cost dictate against this system. Surely you 
older (and not so bold) types remember the hours spent posting the JEP manuals! 
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"Planning, Preparation, Teamwork! 

That's what it takes to make winning plays!" 






