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Sir: 
As one of your many readers, I 

would like to thank you for your ex
cellent coverage of aviation safety, 
in particular those items which indi
cate how certain accidents might 
have been prevented. I would like to 
submit an experience which shows 
the value of such information. 

One night I was ft.ying a UH-1D 
when the proverbial moment of 
"stark terror" struck-audio warn
ing blasting in the headset , rpm 
warning light all bright and shining, 
and the engine tachometer resting 
on zero. Had I not read in the 
AVIATION DIGEST of an earlier 
situation in a UH-1D where engine 
tachometer failure triggered these 
same warning devices, I too would 
have entered immediate autorota
tion and been exposed to extensive 
damage upon touchdown as oc
curred in the accident cited. 

However, having knowledge of this 
similar situation and the recom
mended procedure of checking all 
engine instruments while ensuring 
conservation of rotor rpm, I was 
able to conclude that the engine was 
functioning and to verify this con
clusion by gingerly increasing pitch 
and observing no loss in rotor rpm. 
Although the cost for this accident 
which never happened cannot be ac
curately estimated, I for one wish to 
personally thank you for this type 
reporting. 

E. P. LUKERT, JR. 
Maj Inf 
Advanced Studies Division 
USACDCAVNA 
Ft Rucker, Ala. 

• The earlier situation referred to 
by Maior Lukert was discussed in 
the article EMERGENCY SITUA
TIONS, Jan 64 issue. 
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Sir, 
We were all very pleased to read 

the fine articles written about the 
history and growth of Army Avi
ation. 

I wonder if anyone has given any 
thought to the idea of these articles 
being compiled into a book? 

I know there are a lot of us that 
would like to have a copy to lend to 
our Air Force and Navy buddies. 

JAMES B. KELLY 
Captain Inf 

• The articles were combined and 
published along with additional in
formation in T HE ARMY A V I
ATION STORY in October 1963. 
Copies are available f r om The 
Book Store, USAAVNS ($4.75 plus 
10 postage ). 

Sir: 
In the October issue an article ap

pears which must have raised sev
eral eyebrows and caused several 
"whews" where Army Aviators gath
er. "Where There's Smoke" is the 
article, and the aviators are ex
tremely lucky to be alive. 

I am a little surprised at the ac
tion and extreme reluctance of the 
IP to either declare an emergency 
or request approach clearance as 
soon as the smoke was noticed. The 
fact that weather was 100' and % 
mile visibility indicates that the IP 
either held a special instrument rat
ing or violated the 300' and 1 mile 
requirements for fixed wing takeoffs. 

In the beginning, weather condi
tions were somewhat lower than 
SAFE (versus legal) for instrument 
training. No course of action was 

E= 

available in the event that some
thing should go wrong. The takeoff 
with weather considerably below 
landing minimums would require 
going to the alternate should trouble 
occur. The t ime required to ft.y to the 
alternate (Western France) would 
be far in excess of battery endur
ance should the generator fail. 

The aviator states that they 
turned off the radios to preserve 
power but it didn't do any good 
since the battery drained down any
how. The fact that aU radios were 
working properly should have indi
cated trouble somewhere else. Turn
ing off the MASTER SWITCH would 
have isolated the battery and pre
served whatever power was left. This 
could possibly have enabled them to 
use the ILS for their below mini
mum approach. KNOW YOUR AIR
CRAFT! 

The reason for continuing the 
ft.ight rather than request an imme
diate approach was that "the idea 
of an approach in such miserable 
weather didn't appeal to me." 
Weather too miserable to land in is 
too miserable to take off in without 
an alternate within 30 minutes ft.y
ing time. 

The mistakes made are listed be
low in order. 

1. Takeoff below landing mini
mums for a low priority mission. 
Building weather time will make an 
impressive total. This and a dime 
will get you a cup of coffee nearly 
anywhere. 

2. Not requesting an immediate 
approach while the radios were still 
working. Making a below minimums 
approach is an emergency maneuver 
and MUCH safer with an ILS local
izer needle than just a marker bea
con light. 

Continued on page 33 
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General Earle G. Wheeler, Chief of Staff, United States Army 

A Perspective 
on Firepower 
and Mobility 



A RMY OPERATIONS now 
.L\.. seem far removed in every 
respect from those of the 1800s 
but the actual changes are in de
tails and not in principle. In 
fact, remnants of some of the de
tails are still around: in Viet
nam, the bow and arrow and the 
spear are still employed on oc
casion by the Viet Cong, though 
not as effectively as they were 
by the great warrior tribes of 
the American Indian. 

I think that we can discount 
these weapons as decisive fac
tors in modern war, but their 
continued use illustrates the fact 
that the dangers with which the 

oldier must contend increase 
rather than d iminish over the 
centuries. It is unlikely that a 
man-of-war under sailor that 
the early types of aircraft will 
ever be employed against mod
ern sea and air weapons systems. 
However, the bamboo spike
whose use in war dates far back 
into antiquity-is still a danger
ous reality to our Army advisors 
with the Vietnamese forces. 

My purpose is to present a 
brief perspective on the conduct 
of land combat operations whose 
range today can extend from 
ambush on a jungle trail to 
nuclear warfare. These views 

center on the modern applica
tion of the cIa ic principle that 
success in battle stems in great 
degree from superiority in the 
means of mobility and its em
ployment for effective maneu
ver. The end purpose of maneu
ver is accomplished through fire
power, and the exercise of these 
interdependent actions re ts in 
turn upon control through re
liable and fast systems of com
munication. As you know, these 
elements are more succinctly 
described as the ability to 
"move, shoot, and communi
cate." 

Throughout history, the ar-



mies that have come up with the 
best solutions to these three re
quirements have, in general, 
won the battles and the wars. As 
background, let us look at some 
of the solutions that have 
evolved during the 188 years of 
our Army. 

This survey can start with 
General Washington's urgent ap
peal for Congressional authority 
to include cavalry in the Con
tinental Army establishment. He 
supported this appeal with the 
statement that the war could not 
be won without the mobility 
and shock action of cavalry. His 
views on artillery were equally 
strong. He insisted on at least 
two guns to support each in
fantry battalion and did every
thing within his power to obtain 
these guns and to standardize 
their calibers. 

The combination of infantry, 
artillery and cavalry elements 
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into a combat arms team was 
first proposed by von Steuben 
after the Revolution. The con
cept was employed effectively 
by Wayne in the Northwest in 
the 1790s. Our present ROAD 
division and the makeup of 
modern Army structure of 16 
divisions follows the same prin
ciple of combinations of the 
combat arms in which firepower 
and mo bili ty are balanced. I 
emphasize this principle of bal
ance, which today means, in 
effect, keeping the means of mo
bility abreast of the advances in 
firepower. We intend to avoid a 
repetition of a situation which 
developed in World War I when 
the machinegun and artillery 
brought maneuver largely to a 
halt and resulted in the carnage 
in battles such as those on the 
Somme and in Flanders. Late in 
that war, the tank began to re
dress this balance and to restore 

mobility to the battlefield. 
The organization, materiel, 

and doctrine of the maj or armies 
that began World War II rep
resented their respective con
clusions on the lessons of World 
War I concerning firepower and 
mobility. As you know, the con
clusions reached by the German 
Army proved to be decisively 
the best, and its ground forces
that were only partially mech
anized-overwhelmed Belgium 
in 18 days and France in 39 days. 
These feats present a startling 
example of the impact of doc
trine in a situation in which the 
materiel on the opposing sides 
was roughly equal. The German 
Army in 1940 had neither quan
titative nor qualitative superi
ority in armor. But the German 
doctrine of grou ping tank and 
motorized divisions into power
ful mobile, combined arms teams 
supported by tactical airpower 
proved overwhelmingly superior 
to the doctrine of dispersal of 
armor practiced by the Allies. 

Military history contains many 
similar examples. I use this one 
because it has occurred within 
the memory of many of us. It 
points up the fact that we can
not afford to be wrong in our 
concepts of the use of firepower 
and mobility in ground combat 
today. World War II afforded us 
some time to profit by its early 
lessons. We will not have this 
opportunity should we be at
tacked again. 

The airmobility tests now un
derway to determine how the 
advance3 in light aircraft capa
bilities may be employed for 
troop maneuver and supply on 
the battlefield are in keeping 
with the reality that we cannot 
afford to lag in either the ma
terial means of mobility or in 
the doctrine for its use. No par
ticular foresight is required to 
see the growing potential of the 

U. s. ARMY AVIATIO DIG T 



air vehicle for this purpose-nor 
its present limitations. This po
tential has not just suddenly ap
peared; it has been building up 
over the years in the familiar 
pattern that is followed by every 
major advance in the material 
means of conducting war. A 
difference exists today in the 
pace of the execution of this 
pattern as a result of the accel
erated pace of technology. For 
example, gunpowder was known 
in Europe in the 13th century, 
but it did not come into general 
military use until the 16th cen
tury. By contrast, the tank that 
had its beginnings in World War 
I was developed into the major 
shock weapon of World War II, 
just 20 years later. 

Aircraft were used in World 
War I in the battle area primar
ily for visual reconnaissance 
and artillery spotting. More effi
cient light aircraft were used in 
the same role in World Wa II. A 
significant but little-noted opera
tion also took place in the early 
history of World War II that 
may be counted a milestone in 
battlefield airmobility. This oc
curred on the first day of the 
German offensive in the west 
and involved the landing of ele
ments of an infantry battalion 
behind the Belgium defensive 
line by light liaison planes that 
carried two infantrymen each, 
besides the pilot. The operation 
was imaginative and daring, but 
it was soundly based upon a 
rapid linkup of the lightly 
armed, air-landed infantry with 
the advancing armor. Under the 
circumstances that prevailed, the 
maneuver was within the ca
pabilities of the machines then 
available and it contributed to 
the rapid breakthrough. While 
obscured by the momentous 
events in which it played a rela
tively small part, this early ex
ample of airmobility for infantry 
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provides important guidelines. 
Its salient points were an un
expected landing in a weakly de
fended area and a mission suited 
to the men and armament that 
could be lifted. This is a sound 
pattern for any military opera
tion. 

Other more familiar mile
stones are the wide use of heli
copters for medical evacuation 
in Korea, and the present mo
bility support being given by 
Army and Marine aircraft to the 
forces of the Republic of Viet
nam. 

Our Army aircraft today are 
far advanced over the type used 
to air-land the German infantry 
in 1940; our helicopters in Viet
nam are advanced over those 
used in Korea just 10 years ago . 
This advance will continue. The 
question is: How can the steadily 
improving means of mobility be 
employed to maximum advan
tage? We cannot delay in deter
mining, as best we can, the 
answer. This need has resulted 
in the allocation of an appreci
able slice of Army resources to 
the airmobility tests. 

In summary, this is the Army's 
perspective regarding mobility: 
our overall purpose is to employ 
every means now available, and 
that becomes available, to enable 
the soldier to gain the advantage 
of position in battle, and to in
crease through speed the impact 
of his maneuver. These means 
start-as they always have 
started-with that reliable sys
tem of locomotion, the soldier's 
feet propelled by his own leg 
power. Those from field units 
can attest that the development 
of this means of mobility is not 
being neglected. To this has been 
added the modern personnel car
rier, which in combination with 
armor and employed where ap
propriate, represents a quantum 
jump in mobility and firepower 
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over troops on foot. 
It is our conviction that the 

next significant addition to mo
bility is through Army aircraft. 
We believe that there are ap
propriate operations for aircraft 
of this type in land combat situa
tions ranging from counterinsur
gency to general war. The air
mobility role must be soundly 
conceived within the capabilities 
of men and machines for each 
type of operation. To misjudge it 
can be as critical an error as was 
the Allies' misjudgment of the 
use of armor early in W or ld War 
II. The officers and men taking 
part in the tests now underway 
at Fort Benning have a mission 
as important as any in the Army 
today. 

Regarding the human element 
of the Army, the requirement 
today is the same in principle as 
that established by Major R ogers 
in 1759 for his Rangers, whom he 
directed: "Have your musket 
clean as a whistle, hatchet 
scoured, sixty rounds of powder 
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and ball, and be ready to march 
at a moment's notice." 

The march for the 1964 soldier 
may involve mounting the troop 
carrier planes of the Air Force 
to take him to the other side of 
the world, but the requirement 
for a general state of materiel 
and mental readiness to move 
out has not changed. The indi
vidual ingenuity and resource
fulness that Rogers demanded of 
his men is still in force. It is an 
apparent paradox, that as the 
size of our Army has grown 
from thousands to hundreds of 
thousands, the responsibilities of 
the individual soldier have not 
decreased. The Army is far from 
being a faceless mass that re
quires only blind obedience. The 
dispersal on the battlefield in 
modern war places-if anything 
-even greater demands on the 
initiative of the soldier than be
fore. Missions that include the 
support of Allies throughout the 
Free World give our 960,000-
man Army, proportionally, th e 

widest field of operations in its 
history. Far flung and diverse 
tasks require that commanders 
and units have maximum leeway 
in the carrying-out of their as
signments. In recognition of this, 
we have a continuing program 
to remove directives and regula
tions that restrict commanders 
unduly in the exercise of judg
ment in the use of the resources 
allotted them. This is on the 
basis that if we expect a com
mand to act forcefully and with 
judgment in carrying out a criti
cal assignment in an emergency 
situation on the other side of 
the world, we can trust it to han
dle routine operations. 

From the vantage point of the 
position that I am privileged to 
occupy, I can see how the Army, 
overall, is meeting its heavy re
sponsibilities. Without discount
ing or overlooking areas that can 
be improved, I say that this per
formance measures up to the 
best standards esta bli hed in 188 
year of history. ~ 
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From Rags 
To Riches! 

D DRING THE depression, enterprising feed 
companies boosted ales and also helped the 

poor farmer's wife by bagging their products in 
colorful cotton print, good enough to be used as 
dress material. When the depr ession was over 
they quietly switched to paper bags, which are 
cheaper and better suited for the job. 

Since that time, a steady stream of new paper 
products has replaced many cloth items. Facial 
tissues have all but replaced fancy ladies' hankies. 
Paper napkins are an accepted fact. Even the 
linen tablecloth now has a competitor in the large 
and expensive-looking paper table cover that can 
be used once and thrown away. 

Years ago the first mechanic to get his hands 
greasy grabbed a piece of old cloth to wipe them 
with, and rags have been used around machinery 
ever since. Now a new product on the market 
may replace wiping rags. It is a rayon-reinforced 
paper wiper that is lint-free, soft, pliable and, like 
wiping rags, may be dipped in ordinary solvent, 
wrung out, and reused. 

The new paper wipers have a decided storage 
space, weight, and handling advantage over wip-

Handy chart for quick computation to see if new 
wipers will benefit your activity-logistics or 

costwise 

Quantity 
144)000 Rags 
144)000 Wipers 

Quantity 
144POO Rags 
144)000 Wipers 

Handling Units Gross Weight 
720 Bales 36)000 lbs 
144 Cartons 5)760 lbs 

Storage Space 
2,160 cu ft 

864 cu ft 

Cost (GSA Catalog ) 
$7)488 
$2,808 

ing rags. One case of the wipers occupies approx
imately 6 cubic feet, weighs ap roximately 40 
pounds, and contains 1,000 uniform wipers. In 
comparison, five bales of wiping rags occupy ap
proximately 15 cubic feet of space, weigh approxi
mately 250 pounds, and contain approximately 
1,000 usable rags. 

Paper wipers may be an advantage to the gov
ernment costwise, especially in areas where rags 
are used instead of contract wiping cloths. A bale 
of wiping rags has about 200 usable rags and costs 
$10. This means each rag costs 5¢. Two hundred 
paper wipers cost less than $4, which is less than 
2¢ each. 

GSA carries two sizes of the wipers. FSN 7920-
823-9773 is 13 Ys x 16 inches and is for general 
shop use. FSN 7920-823-9772 is 13 Ya x 22 inches 
and is for heavier wiping needs. 



THE CASE FOR SELF-DISCIPLINE 
YOUR HONOR, during the course of this hear

ing, we will prove beyond the shadow of a 
doubt that some aviators, in the performance of 
their flying tasks, extend themselves beyond the 
level of their capabilities and the capabilities of 
the aircraft they fly. 

"The people introduce into evidence as exhibit 
A, DA Pamphlet 95-11, 'Field Maneuver Sense.' 
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Reading on page 11 of this pamphlet, we find: 
'. . . the pilot of a Bird Dog was in such a hurry 
to put down on a road beside his CO's jeep that he 
failed to make a proper wind check. The CO . . . 
helped pick him up out of the ditch where he was 
blown by a 20-knot breeze. . . . Far worse befell 
the pilot of a UH-l who took off carrying a load of 
passengers without paying attention to either the 

U. s. ARMY A VIATIO DIGEST 



density altitude or his weight and balance limits., 
On the way to observe a tactical exercise he made~ 
a downwind turn, hit a cliff, and plunged into a
lake. All on board were killed. 

" 'These and other maneuver-spawned accidents 
differ in detail. In one respect they are identical: 
hasty) precipitate action caused them all. 

" 'One thing which helps keep a pilot on his toes 
during maneuvers is the normal apprehension 
with which every healthy flying man approaches a 
tricky task. The sensation of having a flock of but
terflies in his stomach, sometimes referred to as 
Bridegroom's Syndrome, puts a chap on notice an 
unusual situation is in the offing. The time has 
come to hold with a death grip to his self-control 
to keep his emotions from taking the bit in their 
teeth and running off-like the man in the poem 
who jumped on his horse and galloped away in all 
directions at once. Instead, normal apprehension 
serves as a blinker light, a warning to move with 
caution. Firmly in charge of the situation, our 
butterfly-heeding airman makes his moves in the 
full light of his planning and training, knowledge 
of the situation, and capabilities at the moment.' " 

"Having read from exhibit A, we will now pro
ceed to two recent examples to prove our case. 
The people call as their first witness the recorder 
of an aircraft accident investigation board which 
was called to investigate a fatal 0-IA accident 
during a field maneuver exercise." 

"The recorder will take the stand." 
"Mr. Recorder, in your own words, please give 

us a description of the accident." 
"At approximately 0805 hours, the 0-IA air

craft departed a tactical airstrip on an assigned 
aerial relay and reconnaissance mission. The air
craft crew consisted of a pilot and observer. Dur
ing the course of the flight, this crew saw a flight 
of UH-l helicopters in trail formation at approxi
mately 0935 hours. The 0-1 flew parallel and in 
the same direction as the helicopters, at an alti
tude of 20-50 feet over the trees. 

"On orders from the flight leader, one of the 
helicopters pulled out of formation and began to 
overtake the 0-1 from the rear in an effort to 0 b
serve its tail number." 

"For what reason?" 
"This was standard procedure for reporting to 

the maneuver umpire." 
"Continue, please." 
"As the chase helicopter approached, the 0-1 
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Ilpparently took evasive action by executing a 
!~teep, 75-80 0 hank turn of approximately 120 0 to
kard the flight of helicopters. At this point, the 

_ -bank attitude was shallowed to approximately 30° 
and a steep climb started. The aircraft continued 
the steep climb, terminating in an inverted atti
tude from which it plunged into the trees, crashed, 
and burned. The overall maneuver is best de
scribed as an oblique loop." 

"How many witnesses were interrogated by the 
board?" 

"The board took statements from six witnesses, 
most of whom were Army Aviators." 

"Did these witness accounts give substantially 
the same description that you have just given us?" 

"They did." 
"What were the cause factors for this accident 

as found by the board?" 
"The board found three cause factors. They 

were: 
"1. While engaged in evasive action involving 

steep turns and steep climbing turns, the pilot ma
neuvered the aircraft into an inverted flight atti
tude from which there was not enough altitude 
to recover. 

"2. The pilot exercsied poor judgment in at
tempting these maneuvers, considering the factors 
of altitude, proximity of other aircraft, and the 
lack of necessity for the maneuvers performed. 

"3. The pilot's overconfidence in his ability con
tributed to his disregard for the dangers inherent 
in the type maneuvers attempted. It was the opin
ion of the board that the pilot's limited experience 
contributed to his attitude of overconfidence." 

"And what were your recommendations to pre
ven t recurrence?" 

"The cause factors found are within the area of 
self-discipline, maturity, and judgment. These 
traits are acquired through a learning process, 
part of which combines experience and effective 
supervision. It was recommended that there be a 
continuous program for making pilots aware of 
their individual limitations and those of their air
craft. It was further recommended by the flight 
surgeon that pilots who, their associates believe, 
fly in an unsafe manner be relieved from flying 
duties until they revert to a proper state of mind, 
compatible with safe operation of their aircraft." 

"Was there evidence that this pilot had exhib
i ted signs of overconfidence in the past?" 

"There was. The board took statements from 
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two of his fellow aviators which clearly indicated 
this trait." 

"Would you tell us what these aviators said?" 
"Objection! Your honor, this does not constitute 

best evidence. These witnesses are on hand. If the 
people wish to record their testimony, we should 
hear it firsthand." 

"Objection sustained." 
"Very well, your honor. The people are finished 

with this witness." 
"Does the defense wish to question this wit

ness?" 
"The defense has one question, your honor. Mr. 

Recorder, will you please tell us how many hours 
of flying experience this pilot had?" 

"The pilot had a total of 417 hours, of which 245 
hours were flown as a student pilot, 23 hours as 
copilot, and 149 hours as first pilot." 

"The people will call their next witness." 
"The people call Captain Fellowpilot." 
"Captain Fellowpilot will take the stand." 
"Captain, how well did you know the deceased 

pilot?" 
"I was assigned to the same unit and had flown 

with him on several occasions." 
"Will you please tell us what you know about 

the deceased pilot's flying habits?" 
"In my opinion, his ability as a pilot was above 

average for his experience level. However, after 
flying with him, I formed the opinion that he was 
overconfident. During one flight, he stated that 
there was nothing he could not do with an 0-1 
aircraft." 

"Can you give us specific instances which led 
you to this conclusion?" 

"He once asked me to fly with him as an ob
server for a radio relay mission. During this flight, 
he simulated strafing troops, engaged in mock 
aerial gun fights with two Army helicopters, and 
flew at extremely low level over a city. Twice 
during this flight I cautioned him about making 
steep turns at treetop level, with no effect. 

"At the conclusion of this flight, he laughingly 
asked if he had frightened me. I told him that I 
thought the maneuvers he performed were ill ad
vised since they were not required to accomplish 
the mission and were dangerous at such low alti
tudes. He answered by saying that no one ever 
gets hurt in an O-lA." 

"'No one ever gets hurt in an O-lA.' Were 
those his exact words?" 
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"They were." 
"Your witness." 
"No questions." 
"The people call Lieutenant Sameunit." 
"Lieutenant Sameunit take the stand." 
"Lieutenant, will you give us your opinion of 

the deceased pilot's attitude toward flying?" 
"In my opinion, he was overconfident in his 

ability to the point of being dangerous. He told 
me several times that he practiced prohibited ma
neuvers such as loops and rolls. During this field 
exercise, he made several landings at night into a 
short unlit field with tall barriers at both ends. No 
other pilot in our section considered this field safe 
at night. I believe his words and actions clearly 
demonstra te overconfidence." 

"Your witness." 
"Lieutenant, you said this pilot made several 

landings at night on the field you and the other 
pilots considered unsafe, did you not?" 

"Yes." 
"Doesn't the very fact that he made these land

ings successfully prove that his judgment was cor
rect?" 

"No, sir." 
"Why not? Could it be that you and the other 

pilots were a little jealous of his superior fly
ing ability? Were you scared of the field? Were 
you-" 

"Objection! Your honor, defense is badgering 
the witness!" 

"Sustained. Counsel will ask one question at a 
time and permit the witness to answer." 

"Very well, your honor. Now, Lieutenant, were 
you afraid to land in that field?" 

"At night, and without flares, yes." 
"But this pilot was able to land successfully on 

several occasions?" 
"Yes." 
"And without damaging the aircraft?" 
"Yes." 
"And with no apparent risk?" 
"No!" 
"No? Why not?" 
"I saw two of those landings. The first time, he 

brushed the trees, stalled, and dropped in hard. 
We all thought sure he'd bent the propeller. The 
second time, he landed halfway down the field 
and had to ground-loop to keep from hitting the 
trees at the other end." 

"But he did make it in both times, did he not?" 
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"Yes." 
"No further questions." 
"Your honor, the people will now proceed to 

the second accident. I call the recorder of the sec
ond accident investigation board to the stand." 

'~The recorder will take the stand." 
"Captain, will you please describe the circum

stances surrounding the accident for which you 
were the recorder of the investigation board?" 

"May I use my notes?" 
"Please do. We'd like to be accurate in every 

respect." 
"At approximately 0900 hours, two 0-lA air

craft departed on a local VFR clearance. At ap
proximately 1020 hours, these aircraft were landed 
at a civilian airport outside the local flying area. 
One of the pilots parked his aircraft and boarded 
the other aircraft. This aircraft then began shoot
ing touch and go landings. After the sixth takeoff, 
the pilot from the parked aircraft, who was riding 
as a passenger in the rear seat, initiated a simu
lated forced landing. When the pilot in the front 
seat applied power for a go-around, the engine did 
not respond with full power. The aircraft touched 
down in a peapatch, went through a fence, and 
came to r.est inverted, on top of another fence." 

"No further questions." 
"Does the defense wish to question this wit

ness?" 
"Yes, your honor. Captain, can you tell us what 

effort was made to find the cause of engine mal
function? " 

"A check of the aircraft at the scene revealed 
nothing. The oil screen was pulled and found 
clean. The spark plugs were removed and found 
clean. The fuel tanks both contained gasoline. The 
fuel appeared to be clean and contained no water." 

"What conclusion did you reach?" 
"From witness statements, the board accepted 

the fact that partial engine failure did occur, but 
could find no cause." 

"No further questions." 
"The people call Captain Throttleback to the 

stand." 
"Captain Throttleback take the stand." 
"You were the pilot riding in the rear seat when 

this accident happened, were you not?" 
"I was." 
"Are you an instructor pilot?" 
"I am not." 
"Yet you retarded the throttle to give the pilot 
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a simulated forced landing as he was completing 
his turn from crosswind to downwind, did you 
not?" 

"I did." 
"Why did you do this?" 
"The pilot and I were overseas together. At that 

time he was -an instructor pilot and we flew to
gether many times. In this case, the situations 
were reversed, so I gave him a simulated forced 
landing." 

"Was this planned or an impulse on your part?" 
"Well, I just decided to give him a simulated 

forced landing." 
"What happened?" 
"He went through the forced landing proce

dures and started his approach. I cleared the en
gine on final, and removed the carburetor heat on 
short final." 

"How did you clear the engine?" 
"By advancing the throttle and making sure the 

engine was running." 
"Will you please describe what happened next?" 
"The engine did not develop full power. There 

was a popping noise and intermittent acceleration 
and deceleration. This continued as we descended 
over the length of his selected landing field. At 
times, it seemed the engine was going to catch, 
but it didn't. He made a slight turn to the right to 
take advantage of a cleared area and avoid obsta
cles at the end of the field. The aircraft touched 
down in a three-point attitude, passed through a 
fence, continued on, nosed over, and came to rest 
upside down. I asked him if he was turning off the 
switches. He said he was and we got out of the 
aircraft." 

"Your witness." 
"No questions." 
"I call the pilot to the stand." 
"The pilot will take the stand." 
"Will you give us your version of this acci-

dent?" 
"I feel that I could have made a landing from 

my selected go-around point when the engine ini
tially failed to achieve full power. But, based on 
numerous previous like experiences in the O-lA, 
had I landed every time the engine sputtered on 
go-around, I would have set approximately three 
dozen planes down in fields with unknown results. 
I therefore elected that as long as I had airspeed, 
altitude, and some noise that I would fly it out. I 
firmly feel that this was the best decision based on 
past experience. The only problem was that this 
one didn't fly out." 

"Your witness." 
"No questions." 
"The people call the president of the investiga

tion board to the stand." 
"The president of the board will take the stand." 
"Major, will you tell us what conclusion the 

board reached after investigating this accident?" 
"It was the opinion of the board that this acci

dent could have been avoided by proper discipline 
on the part of both pilots. The fact that a local 
flight plan was filed and they flew out of the local 
area, the act of a passenger, even though he was 
an aviator, initiating a forced landing situation, 
and the pilot's act of accepting the situation all 
had direct bearings on the resulting crash." 

"What recommendations did you make?" 
"We recommended that the necessity for adher

ence to plans, procedures, and regulations be re
emphasized at all levels to improve self-discipline 
among aviators. And we recommended that a brief 
of this accident be put in the AVIATION DI
GEST." 

"No further questions." 
"Does the defense wish to question this wit

ness?" 
"No questions." 
"Your honor, the people rest." 

Qouquet for GCA 

12 

We lurch and zoom through murk 
and gloom, 

The aircraft seems demented. 

We don't feel good beneath this 
hood, 

Though fully instrumented. 

So on such days we offer praise 
For GCA's ability 
To guide our flight till we alight 
In zero visibility. 

A. Klinge 

-Reprinted from ROUNDEL 
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Reliance on one navaid to back up a GCA can sometimes 
get your back in a crack. 

USE THEM ALL! 
W HILE ON A routine 

flight in an OV-l Mo
hawk two Army Aviators had 
an experience which could have 
cost their lives. In this day of 
heavy traffic areas, radar control, 
and sophisticated air traffic con
trol procedures, safety during 
instrument flight is ensured to 
a maximum degree. However, 
even with the best instrumenta
tion and radar available, things 
can still go wrong. 

The aircraft was returning to 
its home field, which happens to 
be close to a large Air Force 
Base. The distance between the 
two fields is less than 3 miles. 
The Army airstrip has no instru
ment letdown facilities. As a 
consequence, the normal proce
dure for Army Aviators during 
instrument weather conditions is 
to make a low approach on in
struments to the Air Force Base 
and, if ceilings and visibility per
mit, continue on to the Army 
strip for a landing under a con
trolled VFR clearance. 

On the afternoon in question, 
the weather was 1,500 feet bro
ken, 2,000 feet overcast, visibility 
5 miles with scattered snow 
showers. When the OV-l was 15 
minutes out from its home air-

Capt McCaskey is assigned 
to the Surveillance Platoon, 
USARAL Aviation Battalion, 
Alaska. 
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Captain Robert W. McCaskey 

strip the pilot received notifica
tion from Approach Control that 
the weather at the Air Force 
Base had lowered to 1,200 feet 
broken, 4 miles visibility with 
numerous snow showers in all 
quadrants. 

The pilot acknow ledged the 
weather and requested a preci
sion ground controlled approach 
to runway 9 with a controlled 
VFR waveoff to the Army strip. 
Approach Control granted the 
request and communications 
were established with GCA. 

ILS VOR LOM 

•••• AF C·54 

xxxx OV.1 

After turning to a heading fur
nished by GCA, the pilot was 
informed that he was in positive 
radar identification with ground 
control. The pilot at this time 
was employing his number one 
ADF, which was tuned to the 
outer marker at the Air Force 
Base. The aircraft was soon 
cleared to descend to and main
tain 1,500 feet, the GCA glide 
slope intercept altitude. 

Upon leveling off at this alti
tude the pilot found himself in 
the midst of a heavy snowstorm. 

CD RADAR CONTACT TEMPORARILY LOST IN SNOW SHOWER 

CD FINAL CONTROLLER TAKES OVER APPROACH. 
BOTH AIC ARE ON SAME HEADING·HE IS HANDED WRONG AIC 

CD BOTH AIC DESCEND SIMULTANEOUSLY 

CD BOTH AIC BREAK LEFT SIMULTANEOUSLY + 

+ 
+-
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GCA then furnished a heading 
which was to place the aircraft 
on a dogleg for the final ap
proach to runway 9. 

The pilot continued his head
ing until directed to steer 090 0

• 

He was ,then notified that the 
aircraft was now on long final. 
The pilot noticed that his ADF 
needle was pointing 90 0 to the 
right instead of off the nose of 
the aircraft, as it should have in
dicated for a normal approach. 
The pilot notified GCA of this 
discrepancy and was informed 
that he was still positively iden
tified on radar and was on 
course. He continued with the 
approach. 

At this point the GCA final 
controller took over and told the 
pilot to begin his descent. Power 
and props were adjusted, landing 
gear and flaps were lowered, and 
the aircraft began its descent 
through one of the snow show
ers which surrounded the field. 
The words "on course," "on 
glide-slope," were reiterated so 
often by the controller that the 
pilot felt greatly encouraged and 
envisioned breaking out of the 
snow clouds directly over the 
centerline of the runway. When 
the aircraft broke out of the 
clouds, however, the ground un
derneath looked completely un
familiar to both the pilot and 
copilot. 

GCA continued to guide the 
aircraft in to the field, "three 
miles from touchdown; on 
course; on glide slope." Both avi
ators knew that something was 
seriously wrong. The pilot noti
fied GCA that he could not see 
the airfield and that the ap
proach did not look right. GCA 
told the pilot very calmly that 
he was on centerline and only 2 
miles from the runway. The pi
lot hopefully continued with the 
approach. 

The copilot was intently peer
ing through the snow ahead of 
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the aircraft, hoping to get a 
glimpse of the airfield. At pre
cisely the exact moment that the 
GCA controller said, "On course, 
on glide slope; one-half mile 
from end of runway," the co
pilot reached over and grabbed 
the pilot's arm and pointed out 
in front of the aircraft. Directly 
ahead of the Mohawk was a 
mountain which rose straight up 
into the clouds and disappeared 
into the snow. 

The pilot simultaneously stood 
the aircraft on its wing and 
banked to the left. He shouted 
into the microphone that he was 
breaking off his approach and 
was turning to the left to avoid 
collision with a mountain. The 
pilot and copilot were both visi
bly shaken, but not half so much 
as when GCA came back and 
answered, "Roger, Army ... , 
we have you on radar in a hard 
left turn over the field at this 
time." 

Both aviators were completely 
flabbergasted. "Negative," an
swered the pilot; "we have no 
runway beneath us.. . . Am 
continuing on VFR." 

When GCA answered that 
they still had the Army aircraft 
on their scope, the pilot switched 
frequencies on his UHF radio to 
avoid saying something which 
he might be sorry for later. The 
pilot and copilot maintained 
VFR by remaining under the 
clouds and by circumnavigating 
the snow showers. They oriented 
themselves and proceeded to no
tify the Army tower that they 
were about 10 miles north and 
requested clearance for an im
mediate landing. 

After having closed their 
flight plan at the Army opera
tions desk, the pilot picked up 
the telephone and called Radar 
Approach Control, asking to 
speak to the chief controller. The 
pilot was told that RAPCON 
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was aware of the problem en
countered. He was invited to the 
RAPCON office to see if all the 
pertinent details could be so ar
ranged as to offer an explanation 
of what had happened. 

A thorough investigation in
cluded: 

• tape recordings of all trans
missions between the GCA con
trollers and the pilot, 

• interviews with ATC per
sonnel and tower personnel, 

• a grease pencil overlay of 
the radar scope with the course 
flown by the aircraft which GCA 
vectored to the airfield marked 
on it. 

The following conclusions 
were drawn: 

When the aircraft descended 
to 1,500 feet and flew into the 
heavy snowstorm, GCA tempo
rarily lost contact. They saw an 
aircraft emerge on the other side 
of the snow shower and TOOK 
FOR GRANTED that it was the 
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Army aircraft. Actually, it was 
an Air Force C-54 on a VFR 
clearance. The pilot was in con
tact with the Air Force tower 
and was cleared by the tower to 
make an approach to runway 9. 
The C-54 pilot elected to make 
an ILS. He was able to main
tain VFR by circumnavigating 
the snow shower activity. 

While the GCA controller was 
OBSERVING the C-54 make an 
ILS approach, he was TRANS
MITTING INSTRUCTIONS to 
the Army aircraft. The final con
troller was handed the WRONG 
AIRCRAFT to bring down the 
glide slope. When the C-54 ar
rived over the outer marker, the 
controller told the Anny pilot to 
begin his letdown. Both aircraft 
were letting down at the same 
time. 

When the Army aircraft broke 
left to avoid hitting the moun
tain, the tower finally received 
word from RAPCON that an 

Army Mohawk was on final un
der GCA control. Unable to lo
cate the Army plane, the tower 
instructed the C-54 to break off 
its approach and clear the pat
tern. The C-54 broke left over 
the field, and the GCA operator 
observing this maneuver on his 
scope STILL THOUGHT HE 
HAD THE ARMY AIRCRAFT 
ON RADAR IN A LEFT TURN. 
Both aircraft were once again 
executing the same maneuver 
simultaneously. 

Radar observers and control
lers are just as prone to err 
once in a while as we are. It is 
up to us to help them avoid er
ror as much as possible. The 
only way we can be doubly cer
tain that our navigation or ap
proach is correct is to use all 
facilities we have available to as
sist us. 

Unfortunately, in the case 
above, the transponder in the 
Anny aircraft was inoperative. 
Had it been functioning properly 
the near accident could possibly 
have been avoided. Runway 9 at 
this particular Air Force Base 
has four approaches: ADF, 
VOR, ILS, and GCA. The pilot 
had 2 ADFs, one VOR and an 
ILS with glide slope available 
for his use in the cockpit. Had 
he double checked his position 
by tuning in his other naviga
tional aids, he would have 
known that radar was in error 
rather than suspect his ADF as 
he did early in his approach. 

The moral of the entire inci
dent is very simple; it is very 
basic; and it is very TRUE: 
radar and all the other advanced 
navigational aids we have avail
able to us are NOT INF ALLI
BLE WHEN USED ALONE. 
Utilize everything you have in 
the cockpit to assist you in get
ting the aircraft safely on the 
ground. You'll be a better pilot 
for it and, who knows, you may 
even get to be an older pilot. 
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Ever hear of photic driving? Wonder what happened to flicker vertigo? 

Maybe you can help solve the problem of 

Flicker Phenomena 

I WAS ON A night VFR heli
copter flight at Fort Rucker, 

Ala. One of the most severe elec
trical storms ever recorded in 
this area was raising hob. Al
though the area in which I was 
flying was clear for an approxi
mate 2-mile radius, I received 
the full visual effect of the light
ning at my location. The flashes 
were so brilliant that the rotor 
blades seemed to stop momen
tarily, and occasionally they ap
peared to turn in the opposite 
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Captain J. C. Rothwell 

direction (just like the stage
coach wheels in the western 
movies sometimes seem to do). 
I found this very distracting. 
Even though I am not instru
ment rated, I found myself 
having to refer to instruments 
frequently to prevent disorienta
tion. 

Were these obviously errone
ous visual perceptions the effects 
of a phenomenon known in the 
vernacular of aviators as flicker 
vertigo? This is probably a mis-

nomer as objective vertigo is 
defined in medical dictionaries 
as a sensation that the external 
world is revolving around the 
subject, and subjective vertigo is 
defined as a sensation that the 
subject is revolving or whirling 
in space. 

A rotary-wing aviator, Capt 
Rothwell is assigned to the U. S. 
Army Aeromedical Research 
Unit, Ft Rucker, Ala. 
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During World War II, the 
Nazis were well aware of the ef
fects of the flicker phenomenon, 
which is more correctly identi
fied as photic driving. They were 
even aware of the possibility of 
employing it tactically, as they 
attempted to induce this reac
tion in allied night bomber pi
lots and crews by systematically 
interrupting searchlight beams 
at a frequency coinciding with 
that of the alpha waves of the 
brain. No report is available on 
whether or not they were suc
cessful in thus disorienting allied 
aviators. 

I t has long been reported in 
psychological and psychiatric lit
erature that a steady light flicker 
at a frequency of 4 to 20 cycles 
per second can produce very ex
treme and unpleasant reactions 
in normal subjects. These effects 
vary all the way from extreme 
irritation to nausea, true vertigo, 
convulsions, and loss of con
sciousness. 

The exact physiological mech
anism behind this phenomenon 
is not clearly understood, but 
when light is interrupted or 
shadows are cast upon the hu
man visual apparatus at a fre
quency which approximates that 
of the alpha rhythm of the brain, 
and under certain environmen
tal conditions, unfavorable reac
tions may occur. Susceptibility 
to this reaction is increased by 
pilot fatigue, frustration, or a 
mild degree of hypoxia. There 
are no warning signs; therefore 
the onset may be abrupt. 

It has been proposed that this 
photic driving condition may re
sult when the rays of the setting 
(or rising) sun pass through 
slowly revolving rotors, or pro
peller blades, to produce photic 
stimulation at 10-14 flickers per 
second. In hypersensitive per
sons cerebral excitation, sei
zures, and unconsciousness could 
possibly occur. However, when 
an effort is made to substantiate 
this hypothesis, documented 

cases become difficult to find. 
Is photic driving (flicker ver

tigo) a problem in aviation? Is 
the threat present, but in ordi
nary flying conditions an infre
quent or inadequate stimulus? 
On the other hand, do well 
trained pilots normally have low 
sensitivity to this type of stimu
lus? 

These are the types of ques
tions that the U. S. Army Aero
medical Research Unit is inter
ested in. Future research 
program planning includes the 
study of this problem by means 
of telemetered and/or airborne 
electroencephalograms. 

Any subjective evaluations of 
experiences or difficulties associ
ated with photic driving which 
might help to better define the 
existence of a potential problem 
would be appreciated. Pilots and 
units in the field are requested 
to send such information to the 
U. S. Army Aeromedical Re
search Unit, Fort Rucker, Ala., 
36362. 

HELP! WWII Gliders Wanted! 
WHO HAS A couple of CG-4A 
gliders? These were the ones 
used in the Normandy landings. 
Years ago the skies around Fort 
Bragg were full of gliders. 

The museums at Wright Pat-
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terson AFB and Fort Bragg 
would each like to obtain a CG-
4A glider for historical purposes. 

Anyone knowing the location 
of any surplus CG-4A gliders, 
please contact the 

Office of Information 
XVIII Airborne Corps, Fort 

Bragg, N. C. 
Telephone: Fort Bragg 396-

4111, extension 52245 or 
53237 
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Experiences of an ROTC student flying 

DON'T LAND short; there 
are cows grazing in the 

rUnover area," my flight in
structor said as I went up for 
some solo practice on short field 
landings and takeoffs. 

I'd completed 10 hours of the 
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I F R (I Follow Roads) 
Lieutenant Joseph B. Swartz 

ROTC flight instruction pro
gram at Middlebury College in 
Vermont. One of the aims of the 
program, whereby the Army 
contracts flight training for se
lected students, is motivation 
towards an aviation career. I 

was motivated all right, and 
damned nervous in anticipation 
of my first cross-country flight. 

Middlebury College is a small 
school right on the edge of the 
Green Mountains in Vermont. 
Middlebury's airport is a short 
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grass strip nestled against a 
mountainside and completely 
surrounded by maples and pines. 
This is where I had the privilege 
of learning to fly. 

In my junior year in college 
about 14 members of the ad
vanced ROTC course applied for 
flight training. We signed agree
ments that if we completed the 
program, we would go for Army 
Aviation training. We also 
agreed to serve on active duty 
for three years instead of the 
usual two years. We were given 
a battery of aptitude tests and a 
thorough flight physical at 
ROTC summer camp. When we 
returned to school, we found 
that only six of us had qualified. 

We drew our flight suits and 
got our flying assignments. I was 
the first one to go. I got to the 
airpoIi, met my flight instructor, 
and then met our Cessna 150. 
The first thing I learned was 
how to make a preflight inspec
tion. Then we took off, and I 
found out what it was like to fly. 
I will never forget how my 

Lt Swartz is assigned TDY to 
the Dept of Advanced Fixed 
Wing Training, USAAVNS, 
prior to beginning flight train
ing. 
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stomach ended up in my mouth 
after my first stall. I also will 
never forget how I wondered 
just how we could ever find our 
field-and get the plane into it 
once we found it. I had been in 
this area for four years, but 
everything looked different from 
the air. 

Our course included about 35 
hours of ground school and 35 
hours of flight. Ground school 
covered weather, navigation, and 
principles of flight. Our air work 
consisted of landings, takeoffs, 
stalls, and instruments. It was 
particularly interesting because 
in Vermont in the winter every
thing tends to look the same
white. 

My first cross-country was co
incidental with the third snow
fall of the year. The flight was 
over the Green Mountains to 
Lebanon, N. H., and back. I plot
ted the course the night before 
and had all my checkpoints set 
up. I was going to fly east out of 
Middlebury at 5,000 feet to clear 
the mountains, pick up Lebanon 
omni and slick right in. I got to 
2 500 feet and was bumping the 
ciouds. My flight plan changed 
immediately. I decided to try 
flying the passes. I flew up route 
125 through Middlebury Gap to 
Hancock, V t. Then I had to find a 
way up over the next line of 
mountains. By the time I did, I 
wasn't sure exactly where I was. 
I picked an estimated heading 
and found Randolph, V t. From 
Randolph it was a breeze to Leb
anon. 

On the way back I decided to 
avoid as many mountains as pos
sible. I planned to go down the 
Connecticut River, then up the 
White River to Bethel, up route 
100 to Hancock, and then try to 
get back over the gap. I finally 
found 125 and started up. For a 
long while I was sure the clouds 
would close in before I got over. 
It was a strange sensation to 

look up and see mountains above 
me on both sides. The turbulence 
caused by the mountains at that 
low altitude was kicking me all 
around. Finally I hit the Middle
bury ski area with a couple 
hundred feet to spare and I 
knew I'd made it. I was one 
happy student when I finally got 
back on the ground. 

What good does the ROTC 
Flight Program do? 

I feel it improved my motiva
tion to fly. I'd always wanted to 
fly, but until I actually did it I 
was worried that I couldn't do it. 
It also increased my desire to 
fly. 

The ROTC Flight Program 
also provides the Army with a 
relatively cheap method of 
screening some of its future pi
lots. It is able to determine for 
both the Army and the individ
ual if he has the ability to fly. It 
also helps the man decide 
whether he likes flying or not. 

I think it is significant that 
the number of ROTC flight 
graduates who fail to complete 
the basic fixed wing course at 
Fort Rucker is practically nil. I 
feel that no one can debate the 
value of the Army flight pro
gram to either the Army or the 
individual. 
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PILOT OPERATION 

The thrust vector of V/STOL 
lift/thrust engines requires care
ful control both on takeoff and 
landing because any overvector
ing will give too little lift. One 
system in Europe has controlled 
vectoring which automatically 
gives the best angle of thrust for 
a given speed during transition, 
thus avoiding any possible over
vectoring problems. 

Whilst manual control of the 
thrust vector is obviously desir-
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able, transitions carried out un
der all-weather conditions may 
well lead to controlled vectoring 
-only practical tests will sup
ply the final answer. With an 
aircraft like the Balzac, which 
has a composite powerplant, 
enough lift is supplied by a bank 
of lift jets to give the pilot a very 
simple action for takeoff. 

He can select maximum power 
on the propulsion engine and 
liftj ets together, and the aircraft 
will take its own flight path 
which will be a combined vector 

V/STOL 
From a paper by R. W. Harker 

of lift and propulsion. The pilot 
is not required to use his judg
ment during transition and 
when the aircraft is wing borne 
he shuts down the liftjets. A 
combination of liftjets and pro
pulsion engine thrust vectoring 
brings in the control problem 
mentioned earlier, but to a 
lesser degree. 

If the mission requires that 
the aircraft is overloaded for 
VTO, a short ground roll is nec
essary to obtain some wing lift 
before selecting a given thrust 
vector to become airborne. The 
twin lift/thrust system supplies 
a maximum horizonta'l thrust 
vector and maximum accelera
tion until the thrust is deflected. 
A composite powered aircraft 
weighing 20,000 lbs., with the 
two liftjets deflected 20° aft dur
ing the ground roll, has a total 
horizontal component of thrust 
(including the propulsion en-
gine) slightly less than the twin 
lift/ thrust engines. However, the 
twin lift/thrust engines will be 
well throttled during the mis
sion with the resultant increase 
in fuel consumption, so the ra
dius of action will be less than 
the composite aircraft. 
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New aircraft create problems requiring new solutions. The V/STOL aircraft now in flight test or on 
the drawing boards stir the imagination with their ((up and out" capabilities. However, the questions 
posed by the demands on pilot technique, ground impingement and all-weather operations need imag
inative answers. 

Operations 
and A. J. Heyworth, D.F.e., A.F.R.Ae.S. 

\::11111111111111111/1111,::" 

THE TRANSITION 

It is estimated that with a 
composite powerplant, the time 
spent during transition from jet 
borne to wing borne flight and 
vice versa will not exceed two 
minutes total. The takeoff will 
be completed in less than 30 sec
onds from lift jet start to shut 
down in flight; the landing tran
sition will take longer. 

The lift jets are started by 
bleeding air from the propulsion 
engine before takeoff. In flight, 
prior to landing, intake and ex
haust doors are opened and the 
liftjets rotated at windmill speed 
by ram air, permitting a normal 
air start to be carried out. 

With the lift/thrust engines 
there is a point in favour of con
trolling the rate of change of the 
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thrust vectoring during takeoff, 
thus reducing the time spent 
during transition. This would 
also prevent the pilot from over
vectoring, thereby reducing the 
jetlift component before there is 
enough wing lift. This technique 
is used by one type of aircraft 
flying in Europe and may be es
sential for an all-weather take
off. 

ALL-WEATHER OPERATION 

In many parts of the world, 
especially Europe, a VTOL 
Army aircraft would be able to 
operate under conditions of nil 
visibility and with ice or snow 
on the ground. All-weather 
capability is one of the greatest 
assets offered by a VTOL air
craft to the operators. 

If some form of beacon or ra
dar beam is set up to give a 
vertical or very steep approach 
path the pilot can lock onto this 
and carry out an instrument let
down from say 50 or 100 feet, 
depending on the surrounding 
terrain. 

A rig was designed to prove 
automatic height control in or
der to reduce the time spent jet 
borne prior to landing. This rig 
consisted of a liftjet suitably 
mounted to run up and down a 
greasy pole with a minimum of 
friction. A radio altimeter was 
fixed to the liftjet. Height above 
ground could be selected from 
30 feet to 5 feet whereupon the 
rig descended rapidly and settled 
to the preselected altitude. 

EROSION 

The amount of jet erosion 
depends on the velocity of the 
air and the diameter and height 
a bove ground of the final nozzle. 

Provided the ground is not too 
soft for the aircraft to roll, ero
sion is avoided by adopting a 
rolling takeoff technique. With 
a twin lift/thrust system the 
engines are run at maximum 
power with the nozzles pointing 
rearwards; soon after the roll is 
commenced the thrust is de
flected and the aircraft rises 
immediately. Similarly with a 
composite powerplant the lift/ 
cruise engine is increased to 
maximum power and when the 
aircraft commences to roll the 

Mr. Harker is Advisor to the 
Chief Executive on Military Op
erations, and Mr. Heyworth is 
Manager, Engineering Opera
tions, for Rolls-Royce Ltd, Lon
don, England. 
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liftjet power is increased rapidly. 
Due to the rapid thrust response 
of the liftjets, maximum thrust 
is obtained in 1/2 second. Both 
types of powerplant can use a 
rolling takeoff to avoid erosion. 

There are various ways of 
protecting soft surfaces to enable 
a zero length takeoff (ZL TO) 
to be carried out by an aircraft 
with either the lift/thrust 
powerplant or the composite 
powerplant. Light aluminum 
plates can be pegged in the 
ground and used several times; 
hardboard can be used for one 
or two takeoffs; but tests with a 
thin canvas tarpaulin have not 
been satisfactory. There is a con
siderable body of opinion that 
ground maneuverability is es
sential for combat aircraft land
ing in forward positions, and 
some form of matting will be 
necessary to prevent the wheels 
sinking in soft ground, so this 
same material could be made 
suitable for ZLTO. 

Further work has been done 
in the United States using a 
liquid spray to bond loose sand 
or soil as it sets, and a consider
able amount of work is going on 
elsewhere on erosion. The best 
solution will be confirmed when 
a VTOL aircraft commences op
erational trials. 

There is no reason why a 
normal concrete runway should 
not be used for ZLTO or VTOL. 
There may be slight flaking of 
the surface but it is very small 
and not enough to be a hazard. 

Hot gas ingestion is allied to 
erosion and once again the easy 
solution is a rolling takeoff. If 
VTO is required, the aircraft 
must rise and move away from 
the ground as quickly as possi
ble. This is particularly neces
sary for the lift/thrust engines 
because as the hot gas moves 
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outwards it can be sucked into 
the forward facing intake. Lift
jets with the intake on top of the 
fuselage will also experience a 
small rise in air intake tempera
ture bu t only after prolonged 
ground running before liftoff. 

The pattern of the gas flow 
during initial liftoff shows that 
the gases spread out rapidly for 
about 70 feet but remain near 
the ground. Some 10 feet from 
the nozzle axis the cloud is only 
2 feet high. When the gases lose 
their dynamic head they begin 
to rise, forming a saucer shape. 
By this time the aircraft will 
have completed the liftoff and 
will be well clear of the hot gas 
cloud. However, if prolonged 
hovering is carried out over 
dust, sand or mown grass, the 
aircraft would be enveloped; 
mown grass in particular would 
fill the intakes of the lift/thrust 
engines or the composite power
plant intakes. 

THRUST DEFLECTION AND 
TAKEOFFS 

An indication of the effect of 
jet deflection on the aircraft 
takeoff distance is shown in the 
illustration. The dotted curve 
shows a conventional transport 
aircraft with the ability to carry 
a given payload over a fixed 
stage length. The only way to 
improve its takeoff performance 
is to increase the wing area and 
to install more power. As can be 
seen this approach on its own 
cannot be carried very far with
out producing an uneconomi
cally heavy aircraft. A further 
improvement in takeoff per
formance can be made with the 
addition of high lift devices to 
the wing and this can again be 
improved with the provision of 
flap blowing air tapped from the 
engines. Finally in addition to 
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the above, the propulsive jets 
can be deflected to give a lift 
component and this will have 
the effect of further 20% reduc
tion in takeoff distance. 

Full varia hIe jet deflection 
can be accomplished in a num
ber of different ways. One way 
is to design a trouser piece ex
haust system and duct the gas to 
two propulsion elbows which 
can be rotated through 180 0

• A 
variation of this system appli
cable to bypass engines is to duct 
the bypass air and turbine ex
haust gas separately to swivel
ling elbows as in the well 
known Bristol-Siddeley Pegasus 
design. 

A further method; based on 
the Rolls-Royce thrust reverser, 
is the switch-in deflector or 
diverter. The thrust switching 
device consists of a pair of clam
shell doors or "eyelids" which 
normally form part of the jet 
pipe inner wall. When deflected 
thrust is required, the eyelids 
are swung rearwards to blank 
off the propulsion nozzle, at the 
same time uncovering an aper
ture at each side of the jet pipe. 
Extending from each aperture is 
a very short duct leading to a 
circular assembly of deflecting 
vanes called a "cascade nozzle." 
The two cascade nozzles are 
mounted on large bearings and 
can be rotated under control of 
the pilot. The geometry of this 
type of deflector will give a de
flection angle which is continu-
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ously variable from full propul
sion through lift to full reverse. 

There are several important 
advantages of the switch-in de
flector. It has excellent perform
ance characteristics. At cruise 
the internal losses are extremely 
low since the deflector vanes are 
switched out, allowing uninter
rupted passage of the exhaust 
gas to a conventional high 
efficiency nozzle. The improve
ment in cruising specific fuel 
consumption over a deflector 
system having the mixed jet dis
charged through two rotating 
elbows would be about 4%. In 
addition, the switch-in deflector 
takes advantage of the gain in 
specific fuel consumption ob
tained from mixing the hot and 
cold exhaust streams before 
discharging them through a 
common nozzle. 

A feature of using a separate 
conventional nozzle for cruise, 
and cascade nozzles for takeoff 
and landing, is that the cascade 
area can be chosen to give the 
optimum engine working point 
for maximum thrust during the 
lifting phase, especially when 
bleed air is required for flap 
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blowing, and the plain nozzle 
area can be chosen to provide 
the lowest altitude cruise fuel 
consumption. 

In the combat area where the 
aircraft is liable to damage by 
enemy action, no hazardous con
dition can arise due to damage 
to the cascades as the aircraft 
can continue and return to land 
at its base, using the conven
tional nozzles. Also the low 
intensity of infrared radiation 
due to mixing the bypass and 
turbine exhaust gases substan
tially reduces the risk of unwel
come contact with antiaircraft 
missiles fitted with infrared 
homing devices. 

It is worth stressing the ad
vantages the switch-in deflector 
enj oys in terms of life and 
reHability, because the design is 
based on existing thrust re
verser principles. Hundreds of 
thousands of hours of successful 
operation have led to thrust re
verser units reaching overhaul 
lives in excess of 4,000 hours. 

A most significant feature that 
the switch-in deflector has in 
common wi th the thrust re
verser is that operation of the 

eyelids presents no critical seal
ing problems. On the other hand, 
systems based on the swivelling 
elbow have to operate with a 
large and critical circumferential 
gas seal. 

A major point affecting life 
and reliability is that the cas
cade assembly on the switch-in 
deflector passes the relatively 
low temperature mixed gas flow 
and is only in operation for 
extremely short periods during 
each flight. 

The question of which power
plant system is best for the new 
V /STOL aircraft (DIGEST, Dec 
1963) has not been determined, 
and all the problems relating to 
pilot operations, all-weather 
capabilities, and ground opera
tions remain unsolved. However 
it is logical to assume, primarily 
from pilot safety considerations, 
that V/STOL aircraft will have 
multiple powerplants. The most 
important consideration now is 
that progress 'reports covering 
all facets of V / STO L aircraft 
programs continue to be freely 
accessible to all parties con
cerned with their development. 
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IF 
THE 

SHOE 

W E'VE ALL SEEN cartoons of women shop
ping for shoes. They sit, feet extended, 

while exhausted clerks scramble through litters 
of boxes, tissue, and discarded samples. Only after 
they've tried on dozens of styles and colors do 
they select a pair of size five, needle-nosed pumps 
and squirm and shove to get their size seven feet 
into them. Aching like mad, they mince away, 
happily convinced their appearance is all that 
matters. 

Some of us shop for safety the same way these 
women shop for shoes. We keep trying on safety 
programs until we find something that looks good. 
Then we buy it, with little thought for whether 
it fits or pinches our aviation operations. 

Like the ladies, we wear our safety with great 
pride while anyone is watching. But let us get in 
the privacy of our own bailiwicks, and off come 
the shoes and safety. We wiggle our toes and 

Col Hamilton is Director, United States Army 
Board for Aviation Accident Research. 
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heave great sighs of relief. Now we can operate! 
Why does a safety program pinch? It pinches 

because we substitute don't! when we can't an
swer how? It pinches any time there are unnec
essary restrictions. 

It pinches because we often find ourselves in 
the same rut that automotive safety has been in 
since we started paving roads. Let a holiday week
end come along and the news services are filled 
with predictions of doom. They teU us how many 
will be killed and maimed. They do their best to 
scare us into staying home and if that fails, they 
tell us to "Drive Safe!" Not how to drive safe, but 
"Drive Safe!" In the meantime, we go on building 
100 mile-an-hour cars for 60 mile-an-hour roads 
and 40 mile-an-hour drivers. 

Negative safety has never worked for cars and 
it damned sure won't hack it for aircraft. I defy 
anyone to show me how wearing a set of don'ts 
can prevent accidents and still let military avia
tion do its job. 

We can't afford to let ourselves be scared by 
negative safety into staying on the ground. We 
can't afford to restrict our operations in any way. 
We need a positive safety program that fits-a 
program that will extend our operational capa
bilities. 

We need to examine our equipment. Does it 
operate like it's supposed to? Is it reliable? Does 
it place the least possible demands on our crews? 
If we get a "no" answer, we ~eed to show how 
and why and get the equipment changed. 

We need to examine our training. Are we train
ing our crews .to do every part of every job the 
way it should be done? Are we standardized? If 
we're not, let's find out why and make changes. 

We need to examine our operations. Are we 
doing everything the way we should? Here again, 
are we standardized? If not, let's do something 
about it. 

We need to examine our facilities-our control 
towers, weather services, approaches, runways, 
taxiways, and the hundreds of other items that 
playa part in positive aviation safety. 

We need continuing surveys of our equipment, 
our people, and our facilities. When we get these, 
and when we get immediate corrective action, 
we'll have positive safety. 

Right now is a good time to check for signs of 
corns and bunions. If your safety program pinches 
your operations in any way, then you've bought 
the wrong program. It's time to get rid of it and 
step into some sure-fit seven-league boots with a 
positive approach to safety. ~ 



" Kitchen Testing" Army 

I N A FIERCE, competitive 
scramble, advertisers go all 

out to attract the potential con
sumer (and his paycheck). Each 
product is "kitchen tested," un
conditionally guaranteed, road 
tested over 100,000 miles, and 
avidly used by a sports hero of 
your choice. 

Where does it all end? With 
the consumer, who, having a re
quirement for the product (or so 
he's led to believe), buys the 
gadget that is thoroughly tested 
and guaranteed to do the best 
job. 

The Army is also a consumer, 
seeking the best equipment 
available to accomplish its mis
sion. The "test kitchen" for 
aviation is the U. S. Army Avia
tion Test Board, which is 
charged with ensuring that 
Army Aviators fly the best 
equipment above the best. 

The Aviation Test Board, for
merly called the Army Aviation 
Board, was established at Fort 
Rucker, Ala., in August 1955. 
As Army Aviation has grown in 
size and importance, the A via
tion Test Board has expanded in 
capability and contribution. 

With the reorganization of the 
Army in 1962, the Board was 
placed under the jurisdiction of 
the U. S. Army Test and Evalua
tion Command, Aberdeen Prov
ing Ground, Md. Concurrently, 

Capt Treacy is Public Infor
mation Officer, U. S. Army Avi
ation Test Board, Ft Rucker, 
Ala. 
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two other test activities at Fort 
Rucker were placed under the 
Aviation Test Board. These 
activities were the U. S. Army 
Transportation Aircraft Test 
and Support Activity (TATSA) 
and the U. S. Army Signal Avia
tion Test and Support Activity 
(SATSA). 

Each of these support activi
ties was established in 1956 by 

Captain John T. Treacy 

its respective technical service. !JiIIII~~< 
TATSA was responsible for the 
logistical testing of aircraft, 
while SAT SA tested avionics 
equipment. In addition to these 
major missions, each provided 
specialized supply and mainte
nance support to the Aviation 
Board. 

The merging of these three 
separate units began in August 
1962, and final consolidation was 
completed in June 1963. This 
combination of talents and skills 
gave the Board and Army Avia
tion an enhanced capability to 
come fully into its own in im
portant areas of aviation re
search and development. 

Today, the Aviation Test 
Board plans and conducts serv
ice and logistical tests of all 
aircraft, associated subsystems, 
and aviation ground support 
equipment proposed for pro- N~r....;:;~~ 
curement by the Army. This in
cludes both developmental and 
commercial, off-the-shelf items. 
In addition to performing these 
basic tests, the Board is charged 
with accomplishing or partici
pating in integrated service/ en
gineering tests, military poten
tial tests, check tests, and 
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confirmatory tests for either 
determining an item's potential 
value to Army Aviation or rec
ommending type classification of 
an item. 

To accomplish this challeng
ing mission, the Board is organ
ized into three functional areas: 
the Command Group, the Test 
Directorate, and the Support 
Directorate. 

The Command Group is the 
primary staff agency of the 
Board. It is responsible for the 
executive management of the 
Board's mission and provides for 
current and future planning of 
the overall testing program and 
an analysis of the effectiveness 
of individual test programs. In 
addition, it provides fiscal and 
management guidance to the 
president of the Board. 

'The Support Directorate ac
complishes all maintenance and 
quality control. Its efforts are a 
significant contribution toward 
underwriting every product 
tested. 

The Test Directorate is the 
heart of the Aviation Test Board. 
The director of test is responsi
ble for the conduct of every test 
program assigned. His office is 
organized to permit qualitative 
testing and continuity of effort 
and interest in specified areas 
(Le., aircraft, armament, avion
ics). Test managers' offices are 
established to work with similar 
offices established at Army Ma
teriel Command. They accom
plish tests which are complex, 
lengthy, singular in purpose and 
scope, and where continuity of 
effort is of paramount impor
tance. 

During the last year, the 
Aviation Test Board has con
ducted tests and evaluations on 
equipment ranging from highly 
sophisticated airborne surveil
lance systems to self-sealing 
magnetos. To tell the whole 
story of each would be impos-
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sible, but a discussion of some 
of the major projects is of 
interest. 

AVION ICS DIVISION 
Army Aviation has a long

standing requirement for a navi
gation system which is not de
pendent on fixed conventional 
VHF or LF navigational aids. 
Further, it must provide accu
rate, point-to-point navigation, 
regardless of altitude and ter
rain. The urgency of this re
quirement is apparent in the 
Republic of Vietnam, where op
erations against the Viet Cong 
have marked an immediate need 
for a self-contained navigation 
system. 

In response, the Army has 
solicited commercial Doppler 
systems from industry. These 
systems of navigation are based 
on a principle of physics derived 
by a German mathematician, 
Christian Doppler, in the early 
1800s. After screening sealed 
bids, the Army selected three 
Doppler systems for test and 

evaluation. The Board recently 
concluded exhaustive, compara
ti ve testing of these systems in 
both fixed and rotary wing air
craft and forwarded its recom
mendations to the Electronics 
Command at Fort Monmouth, 
N. J., for further consideration. 

The Board's Avionics Divi
sion has also participated in a 
tri-service engineering/ service 
test at Fort Huachuca, Ariz., to 
determine the suitability of 
PFNS (Position Fixing and 
Navigation System) for tactical 
Army use. (See DIGEST, Feb 
1962.) The Board's report and 
recommendations have been for
warded to U. S. Army Elec
tronic Proving Ground for in
clusion in the overall report. 

AIRCRAFT DIVISION 
In November 1962, the 

Deputy Chief of Staff for Op
erations (DCSOPS) requested 
CONARC to procure commer
cially-produced, low-cost, off
the-shelf helicopters to replace 
the tactical aircraft serving as 

Figure 1. XM-2 (7.62 mm) mg mounted on an OH-13H 
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Figure 2. M-39 (20 mm) mg pintle-mounted on the UH-1B 

training vehicles in the primary 
and instrument phases of heli
copter training. 

the Armament Division has 
been testing and evaluating var
ious armament subsystems. 

Prime concern has revolved 
around the testing of new heli-

copter armament using different 
"birds" as test vehicles. Some 
of the systems tested are dis
cussed below. The Board's re
ports and recommendations 
have been forwarded to the Test 
and Evaluation Command. 

• M-6. This quad machine
gun kit was designed to provide 
Army helicopters with an effec
tive suppressive fire capability. 
Two M-60 (7.62 mm) machine
guns are mounted on each side 
of the helicopter and provide a 
combined rate of fire of 2,000-
2,400 rounds per minute. The 
system weighs 796 pounds with 
a full load of ammunition (see 
DIGEST, Feb 1964). 

• XM-2 (fig 1). Recently 
tested by the Board, the XM-2 
armament subsystem mounts 
one 7.62 mm machinegun on 
each side of a helicopter. The 
XM-2 will eventually replace 
the XM-1E1 machinegun kit 
(see DIGEST, Feb 1964). 

• SS-11. This rocket system 
mounts three self-propelled, 
wire-guided projectiles on each 

After soliciting bids from in
dustry and considering the ac
ceptability of each helicopter 
based on technical proposals, the 
Test Board evaluated aircraft 
offered by Bell, Hiller, and 
Hughes. The Board concluded 
tests in early October 1963 and 
has presented its report to the 
Test and Evaluation Command. 

Figure 3. M-61 (20mm) mg pintle-mounted on the UH-1B 

In addition to primary and 
instrument trainers, the Aircraft 
Division has also evaluated the 
OV-1B as a battlefield surveil
lance vehicle, the CH-3A ( S-61) , 
the Piaggio P-166, and the 
Hughes 269. The division also 
has tested helicopter weight and 
load computers, an aerology kit, 
large size tires to improve flota
tion of the OV-1, and several 
range extension systems of vari
ous configuration. 

ARMAMENT DIVISION 
Spurred by the increasing 

interest in armed helicopters, 
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side of a helicopter. Primarily 
intended as an antitank weapon, 
the SS-ll is guided from within 
the helicopter. Its killing range 
is 500-3,000 meters (see DI
GEST, May 1963). 

• M-39 (fig 2). This 20 mm 
gun is a gas-operated, electri
cally fired area or point target 
weapon. It is belt-fed and ac
cepts ammunition from either its 
right or left side. A revolving 
drum has five chambers which 
are brought successively into 
firing position during the firing 
cycle. The M-39 is effective 
against area targets at ranges up 
to 3,000 meters and against point 
targets up to 1,500 meters. 

• M-61 (fig 3). Also a 20 mm 
gun, this weapon is effective in 
area or point target firing. It is 
electrically powered and has a 
rotating multiple barrel and a 
housing which encloses and sup
ports a rotor assembly. As the 
rotor revolves, the interaction 
between the housing and rotor 
causes the complete firing cycle. 

• XM-5 (fig 4). This weapon 
employs a 40 mm grenade 
launcher. Its primary use is for 
launching antipersonnel projec
tiles against enemy ground 
forces. The turret can be ele
vated 12 0

, depressed 300
, and 

traversed 60 0 to the left and 
right. 

LOGISTICAL EVALUATION 
DIVISION 

The Logistical Evaluation Di
vision is seldom in the spotlight 
reserved for those engaged in 
service testing new and exciting 
equipment. But its contribution 
to Army Aviation is most sig
nificant. 

Evaluating everything from 
spark plugs to airframes to the 
most sophisticated turbine en
gine, Logistical Evaluation 
underwrites the maintenance 
manhour requirements, adequa
cy of tools, reliability of compo-
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nent and accessory equipment, 
and the number and type of 
spare parts required for tactical 
maintainability for all aircraft 
within the Army inventory. In 
addition, they produce the data 
used to determine the costs of 
maintenance, fuels, lubricants 
and parts, and for accessment of 
the needs for mechanical skills 
and equipment at each mainte
nance echelon. 

CHINOOK PROJECT 
The headliner for 1963 was 

the service testing and logistical 
evaluation of the Army's newest 
cargo helicopter, the turbine 
powered CH-47 A Chinook. This 
program was so extensive and 
demanding that a test manager's 
office was established in late 
1962 to plan, coordinate, and exe
cute the many facets of testing 
the big "bird." Service tests be
gan in January 1963 and con
tinued full-scale through desert 
tests in July and September. 
The Board has forwarded sev
eral interim reports on test prog
ress, and the final report will 
be published after service test 
completion in the spring of 1964. 
The logistical evaluation of the 
Chinook, which began in early 
1963, is expected to continue 
through mid-1965. 

LOH PROJECT 
The LOH promises to steal 

the spotlight in 1964. Also estab
lished under a test manager's 
office, the LOH program went 
into full swing last month as the 
Board began exhaustive testing 
of the Ben, Hiller, and Hughes 
versions of "what the LOH 
should be." Testing and evalua
tion will continue through the 
summer of 1964. 

While the Board's projects are 
many and varied, each is ap
proached with one ultimate goal 
in mind: to provide the ground 
commander with the best all
weather, all-environment avia
tion support available. 

Major General Clifton F. von 
Kann, Commanding General of 
the U. S. Army Aviation Center, 
once pointed out that while we 
cannot double the size of our 
Army, we can double its effec
tiveness by making it the most 
mobile, most responsive organi
zation in the world. One of the 
chief ways to accomplish this 
end is to provide the Army with 
the best aviation equipment 
available. In this respect, the 
U. S. Army Aviation Test 
Board's position as "kitchen 
tester" is unique and of vital im
portance to the future of Army 
Aviation. ..... 

Figure 4. XM-5 mounted on the UH-l 



Personal Safety Tips 
CHAMOIS FILTER 

NITROCEL,LULOSE 
SUN(i,LASSES 

THE PRACTICE o.f using a chamo.is to. strain 
gaso.line is hazrado.us under any co.nditio.n be
cause o.f the static electricity generated when 
the fuel passes thro.ugh the chamois. 

If a chamo.is must be used, the ho.se o.r fuel 
line must be o.f metal and gro.unded to the 
metal funnel, and the funnel and container 
must be pro.perly grounded. 

IT USED to. be that mo.st eyeglass frames 
in the United States were made of nitro.
cellulo.se and were highly flammable and 
dangero.us. At present, ho.wever, less than 
2 per cent o.f all plastic frames 
made in the United States are 
nitro.cellulo.se. 

Recently, so.me aviato.rs are 
returning fro.m o.verseas with 
sunglasses made o.f nitro.cellu-
Io.se. They are, o.f co.urse, dan
gerous and should be destro.yed. 

POL YETHY,LENE 
CONTAINERS 

IN A RECENT natio.nal emer
gency, so.me of the local scho.o.ls 
asked students to. bring in empty 
plastic co.ntainers made fo.r 
bleaches, juices, milk, etc. They 
used them to. sto.re drinking wa
ter. These co.ntainers are usually 
made o.f Po.lyethy lene plastic and 
are perfectly safe used this way. 

Ho.wever, so.me peo.ple are 
sto.ring flammable liquids in 
them. This is a Po.ten tial fire 
hazard. One Po.ssible hazard o.f 
polyethy lene plastic co.ntainers 
is that they are permeable to. 
gaso.line vapors at elevated tem
peratures, particularly ' in a thin 
section o.f the bo.ttle. Po.lyethyl
ene co.ntainers are also. co.mbus
tible and subject to. rupture in 
cold weather. 
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(iREASY JOE 
THIS IS the sto.ry o.f "Greasy Jo.e." He believed in plenty o.f 
grease o.n everything. He drove a car that required greasing 
o.nly o.nce every 30,000 miles, yet he had it greased every tho.u
sand. The hinges on the do.o.rs o.f his ho.me were so full o.f 
graphite that the brass was stained a permanent black. "A little 
mo.re lubricatio.n wo.n't hurt anything" was his mo.tto. 

But he didn't get the name of "Greasy J o.e" until he repo.rted 
into. the ho.spital with cracked eardrums. 

As an aviatio.n mechanic it was necessary for him to. use ear
plugs in his wo.rk. To. his way of thinking the plugs should be 
lubricated befo.re placing them in his ears. At first he used Co.d 
liver o.il, but it had a bad smell. Then he tried casto.r oil, but it 
had the nasty habit o.f dripping do.wn his ears. 

Finally he hit upon an idea with none o.f these drawbacks. 
He Wo.uld wet the plugs with saliva befo.re inserting them. 
Thus the plugs were lubricated and made a much better seal. 

But the day o.f recko.ning soon arrived. One day when remo.v
ing the plugs, he felt a Io.ud pop acco.mpanied by intense pain. 
Examinatio.n sho.wed a perfo.rated eardrum and an infectio.n o.f 
the ear. 

Now "Greasy Jo.e" has learned his lesso.n. He knows to. put 
the pro.per amo.unt o.f grease o.n things that need it and to. keep 
from lubricating things that do.n't need it. He kno.ws that wet
ting earplugs helps them go. in with no. frictio.n, but the water 
then fo.rms an airtight seal that may injure the eardrums. To.
day his buddies call him "Greasy Jo.e," a name he will pro.bably 
never live do.wn. 
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The Dangers of Improper 
APPROACH TECHNIQUES 

THE TYPE OF approach and 
the techniques used can 

forecast quite accurately the at
titude and position of the air
plane as it lands. The approach 
must provide a steady flight path 
to the intended point of touch
down. The approach speed must 
provide a sufficient margin (10 
to 30 percent, usually) above 
the stall speed or minimum con
trol speed to allow satisfactory 
control and maneuverability. 

A smooth, steady approach to 
landing will minimize the tran
sient items of the flight path and 
provide the pilot with better 
opportunity to orient the air
plane along the desired flight 
path. For this reason, as much 
as possible of the prelanding 
checklist should be completed 
before entry into the traffic pat
tern. With these items out of the 
way, the pilot can devote full 
attention to flying the airplane. 
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Steep turns must be avoided 
at the low speeds of the ap
proach. A steep turn may cause 
the airplane to stall or the large 
increase in induced drag may 
create an excessive rate of de
scent. In either case, there may 
not be sufficient altitude to re
cover. The steep turn is most 
apparent and most dangerous in 
the turn from base to final. 

Overshooting the runway 
causes the pilot to steepen his 
turn to roll out on the runway. 
If sufficient airspeed is not main
tained, stall or high sink rate 

will follow. Since the aircraft 
has been losing altitude in the 
pattern, recovery altitude at this 
point is at a minimum. If not 
properly lined up on the final 
approach, it is much better to go 
around than attempt to salvage 
a decent landing from a poor 
approach. 

To have a stabilized flight 
path concept, control of airspeed 
and rate of descent are primary. 
The proper angle of attack will 
produce the desired approach 
airspeed. Too Iowan angle of 
attack will incur excess speed; 
while an excessive angle of at
tack may cause stall or mini
mum control problems. For the 

Capt Williams is assigned to 
the Multiengine Division, Dept 
of Advanced Fixed Wing Train
ing, USAAVNS, Ft Rucker, Ala. 
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A large percentage of our accidents occur while landing, 
the results of careless approach techniques. 

steady flight path, angle of at
tack is the primary control of 
airspeed; and power setting is 
the primary control of rate of 
climb and descent. 

Knowing your aircraft is im
portant during power changes; 
the ability of the powerplant to 
produce rapid changes in thrust 
will affect the specific technique 
to be used. Keep in mind also 
that the higher the gross weight 
of the aircraft, the greater the 
lag in response to a power appli
cation. A light aircraft and a 
high sink rate at a very low al
titude could result in a hard 
landing and damage to the air
plane. 

The type of approach path is 
an important factor since it af
fects the requirement of the 
flare, the touchdown rate of de
scent, and, to some extent, the 
ability to control the point of 
touchdown. A steep approach 
generally involves a low power 
setting near idle condition and 

Continued from page 1 
3. Approaching so far below mini

mums without a suitable course in
dicator. They made it on LUCK. 
This is insufficient margin. 

4. Another course of action would 
be to DR their way to the better 
weather in western France. The ter
rain is fairly flat and a safe altitude 
below the freezing level could be se
lected. Hemispherical separation is a 
good guide. The probability of hit
ting another IFC aircraft is remote 
and much less probable than strik
ing the GROUND by executing the 
approach they made. (The ground is 
everywhere; aircraft are seldom.) 

5. A NYLON descent (bailout) 
would have been safer than the un
controlled (ever notice how wide 
marker beacon reception is at 6,500' 
and 4,000'?) approach they execut
ed. It is a horrible waste to abandon 
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a high rate of descent. The steep 
approach creates a problem in 
precise control, and with a high 
rate of descent, a go-around is 
hard to execute if power is ap
plied late due to the time in
volved in engine acceleration. 
In addition, the steep approach 
with high rate of descent re
quires considerable flare to 
reduce the rate of descent at 
touchdown. This flare is difficult 
to execute with consistency and 
will generally result in great 
variation in the speed, rate of 
descent, and point of touchdown. 

The other extreme is the long, 
shallow approach with too small 
an inclination of the flight path. 
This flight path requires a rela
tively high power setting and a 
deficiency of airspeed. "Drag
ging it in" is undesirable because 
it is difficult to control the point 
of touchdown, and the low speed 
may allow the airplane to settle 
short of the intended landing 
touchdown. 

a good aircraft. It is even worse to 
kill the fathers of several children 
(assumed) PLUS destroy a good air
craft. I would much prefer to be 
ALIVE with an accident on my rec
ord than DEAD with an accident on 
my record. 

PROFESSIONALISM is knowing 
ALL the courses of action available 
to you, having an alternate plan in 
event of equipment malfunction, 
and DOING THE MOST SENSIBLE 
THING. 

PROFESSIONALISM requires an 
alternate plan at all times. Flying 
into a deadend is to be avoided. This 
plan may be simple and immediately 
executed or it may be more elabo
rate. 

DOING THE MOST SENSIBLE 
THING UNDER THE CmCUM
STANCES will get you a long way. 
Planning and flying to keep the cir-

Therefore, some path between 
these extremes must be selected. 
A desirable approach path must 
not incur excessive speed and 
rate of descent or require exces
sive flaring prior to touchdown. 
Also, some moderate power set
ting must be required which 
will allow accurate control of 
the flight path and provide suit
able go-around capability. 

Different aircraft will require 
different techniques and the 
best place to find them is in the 
appropr.iate handbook. Once 
these are established they must 
be practiced until they become 
routine. If the approach isn't set 
up properly, it can be recog
nized early enough to effect the 
right change or go-around and 
establish the proper flight path. 
When this is done correctly, the 
accident rate in the traffic pat
tern will be lowered consider
ably. 

Do all of your approaches re
sult in an "Old Pro" landing? 

cumstances from being extremely 
adverse is PROFESSIONALISM. We 
cannot take the risk out of flying. 
We can operate so as to MINIMIZE 
IT. 

This letter is a little strong but 
the lessons are there for all to learn 
who are interested. For authentica
tion, my qualifications are Senior 
Army A viator, 9 years Army flying, 
4,100 hours, dual, twin, special 
ticket, and 200 hours weather. 

THOMAS W. WHEAT, JR. 
Capt, Arty 
CO, Avn Det 7th Log/EUSA 

Rear 
APO 612, San Francisco, Calif. 

• Our author, anonymous, realiz
ing the pickle he'd gotten into, 
passed on his experience to promote 
thought and discussion. Evidently 
it has. 
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Dem Boids Have Gotta Go! 

I SN'T MOTHER NATURE 
wonderful? She seldom goofs. 

A million years ago she didn't 
know we were going to wear 
spectacles, yet look where she 
placed our ears. 

But Mother Nature does goof 
once in a while. She didn't think 
that someday man would be fly
ing so she built herding instinct 
into birds. This is fine in the 
backwoods. It affords a certain 
amount of protection. But when 
birds mistake an airplane for a 
long lost buddy or think an air-
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field a dandy nesting place, they 
can cause trouble. 

The noise and confusion 
around an airfield should scare 
birds away. Cases of bird panic 
were reported in the early days 
of the airplane, but now, after 
50 years of powered flight, birds 
have almost come to terms with 
the metal monsters. Aircraft 
noise does not frighten them, 
not even that of jets. 

As birds become more accus
tomed to the noise and speed of 
aircraft the number of bird 

strikes increase:.;. On 27 March 
62, the pilot of a U -8D reported 
an accident caused by a bird 
strike while landing. In early 
1963 a U -8F and an OH-23F re
ported similar accidents. 

Damage to the aircraft was 
caused by the impact of the col
lision. When the combined ve
loci ty of airplane and bird 
reaches 100 mph, damage can be 
serious. At this speed even the 
smallest bird can damage an air
craft. 

In addition to greater damage 
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resulting from impact with birds 
at extremely high speeds, the 
ingestion of birds into jet and 
propjet engines puts this type 
aircraft in double jeopardy. 

Army Aviators have another 
problem. Few birds are high 
fliers. They generally cruise 
close to the ground, rarely above 
a few thousand feet. Army 
Aviation operates in the same 
environment; therefore greater 
danger of bird strikes exists. 

Birds have made friends with 
airplanes but they seem to fear 
helicopters. They assume that 
the helicopter is an enemy and 
take immediate ' avoidance ac
tion, often running for cover. 

Helicopter pilots cannot de
pend on the birds to fly in their 
usual straight and level path. 
Instead they are likely to panic 
and fly into the aircraft, with 
the usual dangerous results. 

The largest number of bird 
strikes occur during migration 
in the summer and fall months 
when the bird population is at 
its peak. The most dangerous 
times of the day are between 
7 a.m. and noon and 2 p.m. and 
6 p.m. 

Birds stay close to an airfield, 
as if it were a refuge for their 
use. There they can find dis
carded food, weed and grass 
seeds, berries, earthworms, 

grubs and other insects. With 
its shrubs, trees or weed patches, 
an airfield offers the bird cover 
for nesting, roosting or just 
plain loafing. 

REMEDIES 
The bird population can be 

reduced. Here are a few of the 
steps that can be taken. 

• Eliminate dumps and other 
unsanitary conditions. Any 
dump or sewage disposal area 
close to the airport can be a defi
nite hazard because many birds 
are attracted to food waste. 

• Potential roosting sites for 
flocking birds should be de
stroyed. Tall reeds, weeds, or 
brush attract starlings and 
blackbirds, as well as rodents 
and rabbits which, in turn, at
tract birds of prey. 

• Berry- or seed-producing 
shrubs and weeds that are at
tractive to wildlife should either 
be removed altogether or re
placed by less attractive species. 
If a line of shrubs is needed for 
a snow fence or windbreak, it 
should be kept free of weeds. 

• Ponds and other bodies of 
water should be drained or 
otherwise eliminated. Shallow 
impoundments should be well 
drained and the depressions 
filled to reduce even temporary 
rain pools to a minimum. 

In addition to the above, it 
may be necessary to scare the 
birds away. Shotguns, sirens, 
beating of drums and the like 
should be tried. 

A number of mechanical de
vices have been tried at various 
fields with some degree of suc
cess. Included are devices that 
make banging sounds, produce 
electric shocks, and sound 
klaxon horns at regular inter
vals. Some fields have even 
spread naphthalene (moth 
balls) on the infested area. One 
field devised a mechanical scare
crow that would swing around 
a pole. 

A much publicized and highly 
successful system is that of 
broadcasting the distress or 
alarm call of birds. Some birds 
utter a special call when in the 
clutch of a predator. The other 
birds respond by flying away to 
safety. No matter which sys
tem is used to rid airfields of 
their unwanted bird population, 
none contain a built-in guaran
tee. 

Traffic patterns, clearances, 
rights of way, et cetera have no 
meaning for our fine feathered 
friends. Cleaning up our airfield 
is one area where we can elimi
nate a source of potential dan
ger by removing the cause. The 
birds have gotta go! ~ 

Chinook Airlifts Mohawk 

A U. S. Army CH-47A Chinook recently air
lifted a 10,500 pound OV -1 Mohawk from Fort 
Stewart, Ga., to Atlanta, Ga. The 170-nm trip 
was accomplished in 2 hours elapsed flying time. 

Both the Chinook and Mohawk are assigned to 
the Army's newly activated 11th Air Assault Divi
sion. 
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ARRIVE ALIVE! 

I T CAN'T HAPPEN to me, 
but if it does, I so enjoy life 

I will want to go on living, and 
this determination will keep me 
alive." 

"The thought of it scares hell 
out of me, but it's just a gamble 
I have to take when making a 
living this way." 

If either of these statements 
represents your 'attitude toward 
a possible survival situation, you 
had better take another look. 
You can't survive unless you 
are prepared to outlast a sur
vival situation. Proper mental 
attitude is the first step, but 
knowledge of what and how to 
do run a close second. 

A personal survival kit is a 
must. It does not take the place 
of an issue kit; it supplements it. 
Within this compact kit are the 
basic elements to help you over
come the hazards of a survival 
situation. [The various types 
and contents of survival kits 
have been covered in previous 
articles. See the August and De
cember 1963 issues of the DI
GEST.] Your survival will be in 

Capt Shackelford is as,signed 
to the Employment Division, 
Dept of Tactics, USAA VNS, Ft 
Rucker, Ala. 
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Figure 1 

THE PARACHUTE SHROUD 
AND A FEW OF ITS 

EMERGENCY USES 

1. SHROUD LINES CONSIST OF A WOVEN CASE 

AND SEVEN TWISTED THREADS. 

EACH THREAD CONSISTS OF THREE SMAllER THREADS. 

2. IN EMERGENCY, ONE COMPLETE SHROUD WILL LIFT ABOUT 

TWO HUNDRED POUNDS. 
3. IT WILL SNARE ANYTHING FROM 

A MOOSE TO A MOUSE. 

... ONE THREAD WAXED, 

MAKES AN EXCELLENT FISHlINE. 

6. TRIPLED, AS A LIFELINE ON 

MOUNTAINS AND GLACIERS. 

7. FOR SNOWSHOE WEBBING. 

s. BOILED 20 MIN. FOR 

SEWING UP GUTS. 

9. FOR MAKING PACKSTRAPS 

AND TUMPLINES. 

10. FOR PITCHING SHELTERS. 

11. FOR COOKING. 

12. FOR MAKING SAILS. 

AND SO ON - AD INFINITUM 

IT'S A LIFE SAYER! 
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over pliable water 
bag and web belt made from 
parachute assembly. Thread is 

suspension line core strings. 

direct proportion to your prepa
ration for such an event. 

In preparation for survival, 
don't overlook the many possi
ble uses of your parachute. Too 
many aviators have only a hazy 
idea of the important ways it 
can be used. Yet, it can be the 
most important single item of 
equipment in a life or death sit
uation. 

THE PARACHUTE 

To have the parachute assem
bly in a survival situation is to 
have the following items: a vari
ety of adequate, effective shel
ters; improvised sleeping bags, 
clothing, headgear, face masks, 
and containers for gear and food 
supplies; covering for smoke 
racks; lining and skirts for shel
ters; signal panels; a ready sup
ply of webbing from the para
chute harness; a supply of good 
quality line from rope to thread; 
canvas or canvas-like fabric; 
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bungee cord or other elastic; 
hooks, eyes, and other fasten
ings; and steel rods from the pi
lot chute and parachute pack 
tray. 

The canopy is an excellent 
shelter. Usually one-half of the 
canopy is used for a shelter. Ex
perience has shown that cutting 
the canopy in half will make the 
most effective shelter with the 
least amount of work. Your 
knife must be sharp to cut the 
nylon . Hold the knife so the 
blade edge is at an angle to the 
fabric. 

Never throwaway a piece of 
suspension line. Lines may be 
twisted or braided into rope. 
The core strings fi4 0m the lines 
can be pulled out to be used for 
string. With this supply of line 
you can sew or fasten clothing 
and equipment, construct tie
down shelters, set up clothes 
drying lines and nets, hold up 
cooking pots, make fishing lines 
and nets, make climbing and 
safety ropes, and lash together 
water craft. A day in the life of 
a survivor is full of uses of line 
of some kind (fig. 1). 

Webbing from the parachute 
harness has a variety of uses. 

Figure 3 

ALASKAN PACKSTRAP 

CHEST STRAP 

I 
I 
I 

.. 10 :'Z 

.... '0 
:,~ 

AN BE FITTED TO ANY PACK ~: :: 
:;~~ 
~:! 

5 FT. LONG FOR SMAll I 

AND MEDIUM PACKS : 

KNOT ENOS OF LINES, 
SEW FIRMLY ONTO ENOS 

OF SHOULDER STRAPS 

I 

Using ready made material is 
easier and faster than improvis
ing or substituting difficult to 
obtain natural materials. A pack 
carrier (the strap assembly for 
carrying a pack bundle), impro
vised shoes, shoe soles, light 
camp shoes, belts, sheaths, can
teen covers, and carrying cases 
can be made easily from web
bing (fig. 2). 

Odds and ends were the treas
ures to be found in the packs of 
the trappers and mountain men 
of the early west. You, too, will . 
need a pack. You will want to 
carry your extra parachute can
opy, rope, food, improvised 
cooking tools, and salvage para
chute pieces. 

Additional items you might 
carry will be hooks and eyes, 
which make good fastenings for 
equipment bags and clothing 
and also can be straightened out 
to make needles or threaders. 
Bungee cords or other elastics 
can serve as power sources for 

Figure 4. Packstrap from, para
chute webbing, D-rings, snap 

fasteners and suspension line 
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MAKING UP THE PACK BUNDLE 

THE WRAPPER 

(PONCHO. CANVAS OR PARACHUTE CANOPYI 

IS fOLDED OR WRAPPED AROUND THE 

BUNDLE LATER .• 

Figure 5 

Figure 6 

ALASKAN PACK ASSEMBLY' 

AND TUMPLINE 

THE FRONTIER RULE FOR ASSEMBLING PACKS WAS. 

'HARD FOR A HORSE AND SOFT FOR A MAN' 

ALWAYS MAKE UP YOUR PACK AS FLAT AND 

SOFT AS POSSIBLE . 

HARP STUFF-AMMUNITION. SEWING KIT. PEMMICAN. ETC-IS 

PACKED EVENLY INSIDE DUFFLE BAG OR PARACHUTE FABRIC 

ON TOP SIDE OF PACK. DO NOT ROLL PACK INTO A HARD MASS 

FOLD IT. 

PACK ASSEMBLED 

THE TUMPLINE 

FOLDED FOUR TIMES --:t 
HI • . 

MADE OF PARACHUTE CLOTH 

fOLD BOTH SIDES OF PACK- 20 in. WIDE AND FOLDED FOUR 
COVER OVER 'DUFFLE'. THEN FOLD TIMES. TIE LOOPS AT BOTH ENDS. 
BOTTOM END OVER PACK FOLLOWED THE STRINGS RUN FROM BOTTOM 
BY TOP END. LASH WITH SHROUD OF PACK TO TUMPLINE lOOPS. 
LINE AS SHOWN. ISEE FIG 7) 
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traps, snares, or slingshots. The 
steel rods from the pack tray 
can be broken up and sharpened 
to make awls, punches, drills 
and nails for trap or snare trig
gers. 

The canvas from the para
chute pack can be used in mak
ing shoe tops, carrying cases, or 
equipment bags, and for patch
ing clothing or sleeping bags. 

One of the best survival packs 
is the Alaskan pack. It consists 

of a pack strap and a pack bun
dle. The pack strap is the pack 
carrier and affords a comforta
ble means of carrying the pack 
(fig. 3-7). 

A personal survival kit and 
knowledge of the uses of the 
parachute will help prepare you 
for survival. Keep thinking that 
it won't happen to you and do 
what you can to prevent it from 
happening, but be prepared if it 
DOES. ~ 

Figure 7 

ALASKAN PACKSTRAP 

AND TUMPLINE IN USE 

BOUGHS FOR BEDS WOOD FOR CAMP 

PACK ASSEMBLED 

PUll WITH PACKSTRAP AND TUMPLINE 

A HARD. ROUND PACK 

PULLS ON CHEST. SHOULDERS 

AND KIDNEYS. CAUSES 

UNDUE FATIGUE. 

ALL HEAVY PACKS HURT - AT 

IS THE BEST 'RIG' KNOWN. 

PULL 

A SOFT. FLAT PACK FITS THE BODY. 

DOES NOT PULL OUTWARD. 

THE PULL EXERTED IS DOWNWARD. 

ALLOWING A MORE ERECT CARRIAGE, 

LESS FATIGUE. 

WHEN RESTING 

WITH HEAVY LOAD SIT IN FRONT 

OF A TREE SO THAT YOU CAN 

PULL YOURSELF UPRIGHT BY 

GRASPING BRANCHES 

-OR SIT ON A STEEP HillSIDE. 

THE TUMPLINE AND SHOULDER STRAP PRINCIPLE 
OF WEIGHT-CARRYING IS USED IN VARYING WAYS 

BY ALL PRIMITIVE PEOPLES. 
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U. S. Army Aeronautical 
Depot Maintenance 

Center 

ARADMAC 
• .. a name 
that spells 

quality 
Ted Kontos 

SPREAD OVER more than 66 acres of palm
studded terrain along the Texas gulf coast at 

Corpus Christi, a multimillion dollar installation 
serves Army Aviation units all over the world. It 
is the only Army activity of its kind-an in-serv
ice fifth echelon maintenance and repair depot for 
aircraft. 

There is no simple way to accurately describe 
ARADMAC. It is an overhaul and repair station, 
a factory, a "detective agency," a school house, 
and much more. And it didn't develop by chance. 
It was planned that way. 

ARADMAC was formulated just a few years 
ago when the Army Transportation Corps recog
nized the need for such an installation. The rea-
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Maintenance and repair work complete, a Mohawk is readied for overseas shipment 

sons were varied: 
1. The Anny needed its own depot-level main

tenance facility for use as a yardstick to measure 
overall maintenance performance. 

2. In the event of a national emergency, the 
Army needed its own experienced nucleus to pro
vide for rapid expansion. 

3. A base for positioning and training critical 
MOS requirements was needed. 

These needs could not be satisfied as long as 
such work was done by contractors or through 
cross-service agreements alone. After careful 
study, the Secretary of Defense gave the neces
sary authorization. 

From nine proposed sites, Corpus Christi was 
the natural selection. For 18 years the Navy had 
done similar work at this station. Consequently, 
not only was sufficient building space available, 
but also the necessary tools and machinery. Fur
thermore, .the buildings were properly designed 
for this type of use. Airfields and test facilities 
were plentiful and readily accessible. And since 
the Navy had closed these facilities only two 
years before, a minimum amount of money would 
be needed to accomplish necessary alterations and 
repairs. 

The depot was formally activated 10 March 
1961 [see DIGEST, November, 1961] and placed 
under the jurisdiction of the U. S. Army Trans
portation Materiel Command, St. Louis. However, 
ARADMAC has been directly under the new 
Army Supply and Maintenance Command since 
August 1962. 
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Completely enveloped, Mohawks start first leg of jOt 
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Physically, ARADMAC is an impressive sight. 
The combined inside area of all its buildings 
totals nearly 1,150,000 square feet. The largest of 
these buildings houses approximately 16 acres 
under one roof. Even more impressive are the 
personnel and their accomplishments. The major
ity of employees previously worked for the Navy. 
Most of them are back at their same job. As a 
result, the experience level is high. Approxi
mately 20 military officers in key positions super
vise the activities of more than 1,600 civil ervice 
employees and 200 enlisted personnel. 

In existence less than three years, ARADMAC 
has an amazing record of accomplishments. To 
date, over 2 700 engines and over 165 aircraft of 
various types have been returned to service. 
These have been completely overhauled, repaired 
as needed, reassembled, tested, and issued to 
Army field units. This does not include the num
ber of components and accessories that have been 
reworked in ARADMAC's shops. 

ey from shore to ship 

Presently, R-985, R-1820, 0-335, 0-435, and 
0-470 engines are completely overhauled at this 
facility. In addition, ARADMAC overhauls T53 
engines for both the Army and the Air Force. 
Though some types of Army aircraft have not yet 
been scheduled, the Center has the capability of 
completely overhauling every type of aircraft in 
the Army's inventory. And its work doesn't stop 
with engines and aircraft structures. ARADMAC 
also overhauls and repairs virtually all aircraft 
and engine components and accessories, such as 
hydraulic pumps, servos, fuel pumps, carburetors, 
magnetos, propellers, rotor heads, transmissions, 
gear boxes, starters, generators, relays, flight in
struments, radio and electronic equipment, and a 
wide variety of other aviation products. 

To accomplish these tasks, vast support is 
needed. And this support is available in the form 
of a long list of shops and facilities designed to 
serve every need, including a complete foundry. 
If a needed part is not available, ARADMAC be
comes a manufacturer and produces the neces
sary item from stock material, whether it is a sim
ple bushing or a complete section of some 
complex structure. ARADMAC's policy is simple: 
"If a part is good, use it. If it can be made service
able, rework it. If it is unserviceable, replace it. 
If it is not available, make it." 

Snug in its suit of Herculite) a Mohawk sits moored aboard ship. Designed and 
fabricated by ARADMAC) these shipping covers save time and cut cost in con

tinental and worldwide shipment of aircraft. 
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Headquarters building 

ARADMAC also maintains and operates its 
own "detective" agency, a staff of highly skilled 
professionals who operate a "crime" laboratory to 
assist accident investigators in determining true 
cause factors of aviation accidents. With such 
modern equipment as a Klett colorimeter, an elec
troanalyser, a titrimeter, a spectrograph, a metal
lograph, a balance bullion, an ultrasonic flaw 
detector, and a comparator, to name a few, chem
ists and metallurgists can perform practically any 
type of test and analysis needed. Their work is 
sheer precision. Measurements can be made with 
an accuracy of .000020 per division. Materials can 
be weighed with an accuracy of five-tenths of a 
grain. Samples can be magnified as much as 2,000 
diameters. Using sound waves, internal flaws in 
materials, which might not show up under X-ray 
examination, can be detected. 

An example of this sleuthing ability was dem
onstrated after a CH-21 crash which caused 
seven fatalities. Due to the nature of the accident, 
the control system was suspected, and parts were 
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sent to ARADMAC for analysis. The link assem
bly which attaches to the output of the longitu
dinal cyclic servo was found to have failed from 
fatigue. This link was designed with an ultimate 
strength of 4,010 pounds of compression or tension 
forces. In normal operation, the link assembly is 
subjected only to compression and tension forces 
which never exceed 194 pounds. 

Why had it failed? Laboratory personnel deter
mined that the link rod had been subjected to 
lateral loads prior to failure. Tests showed that a 
lateral force of 100 pounds was sufficient to cause 
a small bend. Once bent, the normal compression 
and tension forces were multiplied many times, 
causing fatigue failure. 

This bending probably occurred during mainte
nance. A slip of a socket wrench, a screwdriver, 
or any other tool could easily have slapped a 100-
pound load on the link assembly. Armed with 
these findings, a partial inspection of other 
CH-21s was made. Four aircraft were found to 
have bent link rods. A TMC message was dis-
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patched and, as a result, more defective rods were 
found. Some of these had already formed minute 
cracks. Because of this analysis, serious accident 
were undoubtedly prevented-and lives saved. 

In another instance, an OR-13 crashed. Initial 
investigation indicated that a broken cable to the 
tail rotor had caused loss of control. The parts, 
however, were sent for analysis. 

L aboratory sleuths determined that the broken 
cable did not cause the accident. Instead, the ca
ble was broken as a result of the tail rotor striking 
the ground. Further investigation conclusively 
proved the real cause. 

In spite of its capabilities, ARADMAC cannot 
function alone in this important area of accident 
investigation support. Its success depends on in
vestigators in the field. Without cooperation and 
assistance, wrecked parts sent in for analysis can 
be just so much "junk." 

WHAT YOU CAN DO 
When an accident happens, the aircraft and its 

parts may remain intact or become scattered over 
a large area, depending on the type and severity 

of the particular accident. It is of extreme impor
tance not only to note where such parts were re
covered in relation to the aircraft, and their 
position, but also to make sure these parts are not 
subjected to further damage or contamination. 

After watching a metallurgist prepare a sample 
for microscopic examination, the reason for nurs
ing damaged parts and equipment becomes 
readily apparent. First, he takes a small metal 
sample and invests it in the end of a specially 
pre ared plastic cylinder. Working on a polishing 
table, he buffs the sample with a polishing agent 
so fine that toothpaste appears like a mixture of 
grit by comparison. Periodically examining this 
sample under a micro cope, he continues the 
poli hing phase until all emblance of scratches 
have been completely removed. Then, and only 
then, is he ready to insert the sample in the 
metallograph for a detailed study. If any inclu
sions are found and are not identifiable, a qualita
tive chemical analysis can be made to determine 
the nature of the material. 

Picture the results when a variety of parts are 
thrown together at random. Steel, aluminum, and 

Sixteen acres under one roof-main plant building. Note airfield in background. 
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Modern equipment) including this chemical laboratory) aids accident investigators 

magnesium bump and scrape together; parts left 
unprotected corrode from moisture; parts are 
contaminated by grease, oil, or battery acid; parts 
are dropped or scraped on other substances, such 
as concrete. Not only is evidence destroyed, but 
other factors having no bearing on the accident 
can be introduced, making it extremely difficult, 
if not impossible, to find the true cause of failure. 

Bear in mind that these laboratory findings 
may prevent future accidents-accidents that 
could involve YOU. So, in this all-important area, 
your assistance is requested. Treat all wrecked 
parts as though they were crown jewels. 

SCHOOL 
ARADMAC satisfied still another requirement 

-training enlisted personnel in critical fifth ech
elon maintenance specialties. This training is con
ducted by the base maintenance unit. Students 
not only learn the necessary theory, but work in 
the various shops until they have gained the 
practical experience needed. Nor are the regularly 
employed civilian personnel forgotten in this im
portant area of training. They follow a continu
ous OJT program-one designed to keep them 
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proficient in their particular jobs and current 
with changes in equipment and procedures. 

Because of an increase in the Army's inventory, 
as well as the inclusion of more advanced aircraft, 
ARADMAC is making plans to further expand 
its capabilities. In the near future, CV-2 Caribou 
airfr ames as well as CH-47 Chinook components 
will be overhauled there. Also, UH-l Iroquois 
aircraft and components will be completely re
worked for the Navy. 

How will this affect work done by contractors? 
In all probability, contract work will increase. 
Contractors provide valuable service to the Army 
and there are no plans to reduce this service. 
However, certain benefits derived from an organ
ization such as ARADMAC cannot be attained 
elsewhere. Let's look at a few examples: 

• Quality improvement. Because of no restric
tions on equipment and technical capabilities, the 
Army can make changes to improve the quality of 
an item. 

• Improvement of technical documentation 
work specification. This is a very important area. 
Present work specifications, though adequate, 
may not always be the best. Consequently, 
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changes in specifications that will improve an 
item can be made and documented for future use 
by contractors and others. 

• The Army can change its program at any 
time without penalty. 

• Impartial accident investigation laboratory 
support. 

• Additional needs that suddenly arise can be 
economically and swiftly satisfied. A short time 
ago the Army discovered that some means of pro
tecting aircraft during shipment on open decks of 
ships was needed. ARADMAC personnel de
signed and manufactured special covers for each 
type of aircraft. Covered with Herculite, a vinyl
impregnated nylon material, aircraft can be safely 
transported through extreme weather. Helicop
ters transported in this manner need only have 
the covers removed, the rotor blades attached, 
and to be serviced before being flown directly 
off the deck-re3dy for action. 

ARADMAC's reputation for quality can best 
be summed up by quoting an excerpt from a let
ter recently received from a unit in Vietnam: 
" ... In the future, please send us more engines 
and equipment-labeled ARADMAC!" .,..., 

Right: T53 engines are assembled for the U. S. 
Army and Air Force 

Below: A before and after view of an 0-1 Bird 
Dog. ARADMAC fabricated this tail section. 
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W HEN YOU DUCK into 
that cloud or have rain 

beating against the windshield 
and zero zero visi bili ty ahead of 
you, radio/navigation communi
cations equipment is an invisi
ble string between you and the 
groun d. As the string controls 
and guides a k ite, so can your 
radio guide you safely home. 

But what happens when the 
invisible string of your nav / 
com equipment breaks? Every 
Army Aviator knows that with
out radios an aircraft becomes 
almost as vulnerable to disaster 
as a runaway kite. 

To keep your aircraft radio's 
invisible string intact and work
ing for you here are some com
mon sense rules for preventive 
radio maintenance recapped 
from Flying magazine. 

1. To prevent surge voltages 
which can be harmful to any 
radio, do not turn on the radio 
before starting the engine and 
always turn radio off before 
stopping the engine. 

Capt McDonald was with the 
Dept of Tactics, USAA VNS, 
when he wrote this article. He is 
now serving in an overseas as
signment. 
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Invisible 

String 
Captain Malcolm McDonald 

2. Allow ample time for 
warmup before transmitting. All 
transmitter tubes need proper 
temperature to ensure proper 
operation. How many times 
have you heard Ground Control 
request a repeat of an aircraft's 
identification number because 
the aviator started transmitting 
before his radio set was warm? 

3. Be sure to check NOTAMs 
to ensure that the stations you 
are going to be using are on 
the air and operating. Current 
and posted J ep manuals ensure 
proper tuning of current fre
quencies. It is embarrassing to 
be tuning for an omni station 
that was listed as shut down on 
the last change-the one you 
didn't post. 

4. K now where your radio 
fuzes are located and what sizes 
are needed. A recent student in 
the Mohawk course thought 
that the little knobs on the ped
estal of his OV -1 aircraft were 
for artistic effect, rather than 
individual containers for fuzes. 

5. Make sure your AP H-5 hel
met is plugged in or you are 
not in the INTERCOM position. 
Too often radio selector 
switches are blamed for opera
tor error. 

6. All electrical components 
can fail or become overheated. 
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If such is the case, turn off the 
su pected unit and attempt to 
isolate the trouble. 

7. If you do not receive or do 
not appear to be transmitting on 
the ground, increase your engine 
rpm to get the generator operat
ing. If you still have trouble, 
move to another location. You 
may be in a dead spot. Ofttimes 
tuning to another channel and 
then returning to the original 
channel will help. Also, use the 
squelch (sensitivity) knob on 
the AN I ARC-55 (UHF) and 
the ANI ARC-44 (FM). 

8. How many times have we 
all been caught in failing to get 
positive identification of the sta
tion we are trying to get? If in 

the air, sometimes changing di
rection and altitude, if VFR, 
can give you a check on wheth r 
your antenna is being blocked. 
Also, as UHF communications 
and FM transmissions are line 
of sight, climbing to a higher 
altitude will normally increase 
your range. Tuneable receivers 
have a tendency to drift from 
the correct frequency. Try re
tuning and, if necessary, ask for 
a long count. 

9. Use your ground or air
borne checks as listed in the 
J eps for checking of the VOR 
receivers. It's too late to write 
one up when you get into in
strument conditions and must 
shoot an approach with a VOR 

How well do you know your instrument markings? 

Does (iREE 

Always Mean SAFE? 

I n our efforts to standardize color codes, we have come 
to associate RED with UNSAFE (danger), YELLOW with 
UNDESI RABLE (caution), GREEN with SAFE. But reli
ance on color codes alone can lull the unprofessional type 
into a pucker situation. 

Look at the CV-2A CARBURETOR AI R TEMP ERA
TURE gauge, for example. The SA FE (green) operating 
condition exists when air in the air intake is between 
- 30° C and + 38° C, depending on atmospheric condi
tions. But within this SA FE temperature spread you'll 
notice that an undesirable condition may exist between 
- 30° C and + 10° C, also depending on atmospheric 
conditions. So, just because you see a GREEN marking 
on the instrument panel, don't assume you're operating 
safely; check you r knowledge of all other existing circum
stances to be sure. 
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receiver that's about 5 to 7° off. 
10. Lastly, a few more point . 

An ADF can point to a thunder
storm; be wary of its indication. 
Did you know that stray lec
trical signals can sometimes acti
vate your marker beacon, even 
when it should not give you an 
indication? 

A good common sense ap
proach to all radio communica
tions equipment pays off. If sus
pected troubles are found with 
the communications equipment, 
write it up. Take time to de
velop proper operating proce
dures and preventive mainte
nance techniques if you would 
keep that invisible string linked 
between you and safety. 

_30 0 C to +10 0 C undesir
able condition may exist, 
depending on atmospheric 
conditions 

_30 0 C to +38 0 C best op
erating condition, depending 
on atmospheric condition. 
(Maximum 38 0 C when using 
carburetor heat) 

+50 0 C maximum-danger 
of detonation (maximum 
without carburetor heat) 
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crash sense 

WELL 
DONE 

MAJORS R. N. Peterson and W. C. Weaver, 
Fort Rucker, borrowed USABAAR's U-8D 

for a proficiency flight. The flight plan called for a 
2-hour local flight. Four takeoffs and landings 
were made. After the fifth takeoff, an attempt 
was made to lower the landing gear for the next 
landing. The right main gear light came on, but 
the other two did not, and the nose gear indicator 
on the floor showed the gear was half down. The 
gear handle light remained on. 

A call was made to the tower and the gear 
problem explained. At this time, the gear handle 
was raised to the up position and all three wheels 
indicated up. Two more attempts to lower the 
gear were made. The results were the same. The 
gear handle was then placed in the up position 
and emergency procedures for lowering the gear 
were attempted. The landing gear relay circuit 
breaker was pulled and the gear handle was left 
in the up position. The clutch lever was moved to 
the right and the emergency gear handle pumped. 
There was no resistance to the movement of the 
emergency gear handle. After about 40 fast 
strokes, the left main gear light came on and re
sistance to movement of the emergency gear han
dle increased rapidly. The nose gear indicator 
again showed the nose gear to be halfway down. 

An attempt was made to bring up the gear 
electrically. The clutch was re-engaged, the gear 
handle moved to the up position, and the relay 
circuit breaker closed. The gear did not come up 
and the circuit breaker was again pulled. At this 
point, maintenance assistance was requested 
through the tower and a low pass was made for a 
visual check. The main gear appeared to be down 
and the nose gear partly down. 

After being advised of the action taken thus 
far, it was recommended that another attempt be 
made to lower the gear manually. With circuit 
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Arrows show bolt hole in sprocket and missing 
bolt 

breaker out, gear handle down, and clutch lever 
right, the emergency gear handle was pumped. 
After several strokes, it broke at the base. 

By this time, USABAAR representatives and 
maintenance personnel were in the tower to lend 
a hand. The next suggestion was to attempt to 
remove the panel under the right front seat. For
tunately, One of the pilots had a GI can opener. 
Using the can opener as a screwdriver, and the 
emergency gear handle as a pry bar, he was able 
to obtain limited access to the nose gear drive 
chain. 

In the meantime, a call was made to the factory 
and the situation was explained. The factory rep
resentative asked for the crew to check the nose 
gear chain sprocket where it attaches to the 
torque tube for a missing bolt. Sure enough, the 
bolt was missing. He then advised that the air
speed be slowed to 65-70 knots and the top chain 
be rotated forward, or the lower chain be rotated 
aft. 

The initial at tempt to move the drive chain re
sulted in approximately 1 foot of movement. Defi
nite hard spots were beyond this travel. At just 
above stall speed, the chain was rocked back and 
forth and finally passed the hard spot. Movement 
of the chain was extremely difficult. The limited 
space and the angle to the chain in which the co
pilot's arm and wrist had to operate made the 
operation very tiring. Maps were used to line the 
access area and prevent injuries to his arm and 
wrist as he pulled the lower chain. A piece of 
foam rubber from the seat cushion was used to 
hold the lower chain while pulling. Resistance to 
the last few inches of chain travel reduced and 
the nose gear light came on. 
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Panel pried up with emergency gear handle 

Broken handle 

The tower then advised that the clutch be en
gaged, the landing gear handle be placed in the 
down position, and the circuit breaker be closed. 
When this was done, the load meters showed an 
increase in generator power, and the main gear 
lights came on. Another low pass was made by 
the tower and a visual check showed the gear 
down. A successful landing was made. Thanks to 
some heads-up flying by Majors Peterson and 
Weaver and a team effort, the aircraft sustained 
no damage, except for a bent floor panel and 
ruined cushion. 

Inspection showed the cause to be the loss of a 
bolt (FSN 5306-182-2005) from the sprocket as
sembly (FSN 1560-217-5721) which drives the 
nose gear chain from the torque tube. From the 
dirt and grease in the threads of the bolt, it was 
determined that the safety nut had not been on 
the bolt for some time. 

USABAAR has several recommendations to 
make as a result of this experience: 

• Recommend one-time inspection of all bolts 
in the entire torque tube assembly. 

• Recommend inspection of these bolts at 
every periodic. 

• Recommend all units equip their aircraft 
with a small toolkit. This kit should contain a 
minimum of one Phillips head screwdriver, one 
regular screwdriver, a pair of diagonal pliers, a 
pair of regular pliers, and a small adjustable 
wrench. 

• Recommend all aircraft with retractable 
landing gear be placarded with emergency land
ing gear procedures. 

WO Billy J. Williams, 704th Aircraft Mainte
nance Battalion, C Company, Fort Lewis, Wash., 

AFT 
CABIN 

INSPECTION 
WINDOW 

IRREVERSIBLE VALVE AND SERVO CYLINDER 

took off in a UH-IB for a flight from Fort Lewis 
to Yakima. Williams climbed to 9,000 feet in clear 
stable air where the temperature was -15 0 C. 
The freezing level was 7,500 feet below him. 

Cruising at 80 knots, Williams found his cyclic 
and pitch controls frozen solid. He had some con
trol over the pedals and the throttle was clear. 
Over mountainous terrain, he elected to continue 
straight ahead to Yakima and started a descent 
by decreasing power. As the aircraft passed 
through 3,000 feet, the controls broke free and 
Williams made an uneventful landing. 

The Cause-With water or moisture in the 
servo cylinder vent ports (see diagram), a freez
ing temperature, and the controls in one position 
long enough for the water or moisture to freeze, 
the pilot valves below the ports become inopera
tive, locking the controls. 

The Fix-MWO 55-1520-211-20/8, calling for 
vent covers to prevent water from collecting in 
vent ports, should be in the field soon. Kits are 
currently available at the factory. All UH-IA 
and UH-IB aircraft with serial numbers 62-1255 
and smaller will require retrofit. Those with 
higher serial numbers have been modified at the 
factory. 

Meanwhile-The practice of hosing down the 
aircraft, particularly the "hell hole," should be 
discontinued. Since the vent ports face up, water 
can settle in them. A good prevention idea is to 
evaporate any water from the vent ports with a 
Herman Nelson heater before flight. The controls 
should be moved while this is done. Another 
method is to apply anti-icing solution to each of 
the three vent ports (two cyclic and one collec
tive) each morning. 



All 
3 

LOH 
Now At 
Rucker 

LOH competition and evaluation is in full swing at the U. S. 
Army Aviation Test Board, For t Rucker, Ala. , following arrival 
of the OH-4A in late January and the OH-6A early in February. 
The OH-5A arrived earlier in January (see DIGEST, Feb. 1964). 

The OH-4A, manufactured by Textron's Bell Helicopter Com
pany, arrived at the Test Board after an unprecedented nonstop 
flight from Fort Worth, Texas-covering 700 miles in 4 hours, 27 
minutes for an average groundspeed of 158 mph. 

The Hughes Tool Company, Aircraft Division's OH-6A was flown 
2,000 miles from Culver City, Calif., hitting a groundspeed of 182 
mph during one portion of the flight. 

The three LOH entrants are all powered by T63 Allison gas
turbine engines. Results of the competition and awarding of . the 
LOH contract are expected this summer. 

OH-4A (Bell) 

, .. 

OH-6A (Hughes) 


