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Camouflage for 

Lieutenant Arne J. Bang, CE 

ONE SUNNY DAY our Divi-
sion CG, flying in a recon­

naissance helicopter, saw a 
Chocta w in an open field. He 
said to his pilot, "Rather large, 
isn't it? Must be hard to cam­
ouflage." Shortly thereafter, a 
requirement came down from 
our Division Aviation Officer to 
camouflage three Choctaws in 
order to determine feasibility, 
effectiveness, and time involved. 
This task was assigned to the 
Tactical Transport Platoon of 
the 504th Aviation Company, 
4th Armored Division, which 
has six Choctaws and eight 
Chickasaws assigned. 

The normal camouflage ma­
terials available to the com­
pany were procured, and the 
advice and assistance of engi­
neer camouflage specialists was 
obtained. Then off to the boon­
docks went the platoon with 
three Choctaws, organic equip­
ment, personnel, and quite 
varying ideas concerning the 

Lieutenant Bang is leader of the 
Utility S ection, Tactical Transpor't 
Platoon, 504 A viation Company (Ar­
mo'red Division), 4th Armored Divi­
sion, APO 696, New Yor'k, N. Y. H e 
has logged 650 hours fixed and 'rotary 
wing time. 

the Big Ones 

Burlap and organic canvas help camouflage the Choctaw 

probable results. Some were 
doubtful that an aircraft so 
large could be effectively cam­
ouflaged. Others thought it 
would take too long to get the 
aircraft airborne again after 
being camouflaged. 

An area was chosen which 
would be usable by the entire 
platoon and still provide ample 
dispersion as well as conceal­
ment. A thorough ground re­
connaissance, which had been 

preceded by a map reconnaig­
sance at the home field, was 
performed to determine exact 
locations for each aircraft. One 
of the pilots suggested that dif­
ferent lengths of time and 
thoroughness of camouflage be 
used for each of the three Choc­
taws. Using this idea, work got 
under way. 

CONCEAL 1 

On the first aircraft, it was 
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Figure 1 (side view) 

simply a matter of choosing an 
area large enough for the Choc­
taw and yet offering some con­
cealment. This was found in an 
opening along a wooded area. 
By carefully maneuvering the 
Choctaw into position, rotating 
the main rotor blades as neces­
sary to avoid trees, it was pos­
sible to go into an area having 
an approximate opening of 48 
feet (main rotor diameter, 56 
feet). A 3Jl.-ton truck was used 
for the towing vehicle. 

BUDDY SYSTEM 

In accomplishing the camou­
flage of the three aircraft, the 
"buddy system" of two aircraft 
crews (4 officers and 2 crew 
chiefs) working together was 
used as the unit on which to 
base the work and time con­
sumed in handling one aircraft. 
One crew working its own air­
craft did not provide sufficient 
guides or manipulators, while 
two crews worked rather well. 
The crew chiefs did the more 
technical tasks, such as blade 

hinge pin pulling on the main 
rotor blades. When a driver 
was needed for the towing 
truck, one of the officers of the 
aircraft not concerned generally 
did the driving while the other 
was chief guide. This system 
enabled the aircraft's assigned 
pilot to perform the cockpit 
check while the aircraft was 
being towed out for flight, 
which made for speed when 
time is of the essence. The ex­
ercise was based on the assump­
tion of the platoon operating 
by itself and with present TOE; 
however, additional personnel 
may sometimes be available. 

CONCEAL 2 

The second aircraft was also 
located in the wooded area, 
again utilizing an existing open­
ing approximately 42 feet wide. 
While the first helicopter was 
hastily camouflaged and re­
quired merely to be towed out 
into the open for flight, this one 
had more extensive camouflage. 
An anticipated stay in the area 
of a week or so was used as the 
basis to make more thorough 
camouflage worthwhile. 

First necessity was to nar­
row the over-all width of the 

After it was in position, sim­
ple camouflage was achieved by 
utilizing the cockpit cover and 
main rotor head cover (both of 
canvas) to cover their shiny 
components. Then a roll of 40-
inch wide burlap was used to 
cover the upper side of each 
blade, which is of a conspicuous 
silver color; and the U. S. air­
craft insignia. Burlap is issue 
material, cloth, jute, OD, Stock 
Number 8305-248-3768. A lit­
tle natural foliage was used to 
break the outline and further 
cover the shiny clamshell doors, 
which were facing out into the 
opening. 

Sliding nets camouflage this Choctaw 
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aircraft and break up the sil­
houette of the main rotor 
blades. To accomplish this, the 
upper hinge taper pins were 
pulled to drop the blades and 
reduce over-all width by 8 feet. 
By playing the dampers and 
rotating the head, it was again 
possible to maneuver around 
the trees, still using only six 
men in all. 

After initial positioning of 
the aircraft, the progressive 
camouflage began with the cov­
ers and burlap followed by cam­
ouflage nets. 

GI INGENUITY 
Here is where a little bit of 

GI ingenuity of old came into 
play. Two' high trees, located 
on either side of the opening 
and on the immediate front of 
the tree line, were used to sup­
port camouflage drapery. A 
smooth Nr. 10 wire was an­
chored to one of the trees at 
an approximate height of 18 
feet. Then two 29' X 29' nets 

Figure 

TWO 

- -----------------------------

CAMOUFLAGE FOR THE BIG ONES 

Camouflaged Choctaw, showing the use of "flat-top" and 
"drapery" nets 

with all-season garnish were 
laid on the ground (as shown 
in figure 1) with one edge of 
each to be attached to the wire, 
using 50 cal. machinegun belt 

(top view) 

links. These can easily be 
pried open on the single ring 
side and hooked to the edge of 
the net; however, it is best first 
to slide the double ring side of 
the link onto the wire in suffi­
cient numbers to allow one link 
for each 6 to 10 inches of net, 
or 70 to 116 links in this case. 

After the initial preparation 
of linking the nets to the wire, 
the wire was fed up over a limb 
on the second tree located on 
the opposite side of the area. It 
was then tightened, using a 24-
inch turnbuckle; the wire may 
also be tightened by running 
the wire down the other side of 
the tree and pulling it taut with 
a vehicle and staking it to the 
ground. Two draw-drapery­
like camouflage nets were made 
in this manner, providing a 
movable front which allowed 
entry and exit of the helicopter. 

OPEN FIELD 
The portion of the nets falling 

immediately in front of the 
clamshell doors was additional­
ly covered with earth-brown 
and rust-brown garnish to help 
blend foliage to the ground LINK ARRANGEMENT 
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color and conceal the front of 
the helicopter. 

LATER WORK 

Later a flattop net was placed 
over the helicopter to provide 
vertical concealment in the 
opening of the trees to the sky. 
This is a tricky operation if 
done after the helicopter is in 
place and can be done more 
easily when the helicopter is 
away on a mission. 

If the flattop is made while 
the helicopter is in place, then 
the overhead · suspension wires 
must be strung high enough so 
that any sag under the weight 
of the net will clear the heli­
copter as it moves in and out. 
After the suspension lines are 
strung, the net is gradually 
hooked to short vertical pieces 
of free sliding wires hung from 
the suspension wires (as in 
figure 2) and the net (45' X 45') 
is drawn over the helicopter. A 
simple "T" made with a short 
stick and the wire is used as a 
hook from which the net hangs 
at various points. If it is put 
up without the helicopter pres­
ent, it is a simple matter of 
hoisting up the flattop in the 

Two nets camouflage this helicopter under a lone tree 

4 

four corners, again high enough 
to clear the helicopter. 

How long does this type of 
camouflage construction take? 
The entire operation took a 
"buddy system" crew 4 hours; 

Figure 2 (side view) 

NATURA~~)) OPEN c;.f NATURAL 
CONCEALMENT AREA CONCEALMENT 

J T~ ~KY ~ ~ 
FLAT-TOP NET 45 1 X 45 1 

.... '-1'-

with practice this could be re­
duced. Without the flattop, it 
took a mere 2 hours. And how 
about those pessimistic guesses 
on how long it would take to 
get flying again? Well, when 
put to test with two crews act­
ing as a team, this helicopter 
was airborne in 8 minutes from 
notification, after a first-time 
practice of 15 minutes. (See 
the accompanying pictures of 
effectiveness of camouflage.) 
Note that blade locking pins 
were not pulled in this case, 
only the hinge taper pins. 

CONCEAL 3 

Sin c e woods, particularly 
dense ones, are not always there' 
when you want them, a large 
tree in the center of an open 
field was selected to help con­
ceal the third helicopter. 

In camouflaging this helicop-



--------------------

ter, it was necessary to com­
pletely fold all the blades. After 
all blades were folded, the heli­
copter was towed in as close as 
possible to the trunk of the 
tree, taking full advantage of 
overhead concealment. Poor 
oblique concealment existed; 
therefore, two 45' X 45' nets 
were utilized to make the tree 
appear fuller and provide addi­
tional concealment. The edges 
of the nets were hoisted by 
means of light nylon ropes lo­
cated as far out on the lower 
limbs of the tree as possible. 
This provided a semicircular 
drape having vertical flatness. 
To break the flat effect, eight 
bushy-topped limbs were used 
to push out the net and give 
it some fullness, and the bot­
toms of the nets were pulled in 
to make it appear as a bushy 
tree. 

This helicopter could be re­
moved simply by pulling one 
net aside and towing the air­
craft out. Putting this aircraft 
into flying order took 30 min­
utes, using the "buddy system." 

NOTE: 
FORWARD 
NETS REMOV 
FOR CLARITY 

CONSTRUCTION 

, 

7-10 HANGERS PER WIRE 
OF HANGERS 

~--------------~~~~~~~ 

?WLlNE 

~ 
SHORT STICK 

4" TO 6" LONG 

Figure 2 (front vie'w) 

Again it should be noted that 
the crew chiefs did the tech­
nical work, with one on each 
service platform placing pins 
and safety wire, while the pilots 
moved the blades into position 
to ready the aircraft for flight. 

CONCLUSION 

It is a time-consuming effort 
to camouflage a helicopter and 

Close-up of a Choctaw camouflaged under a lone tree 

it does take precious time away 
from maintenance. However, 
camouflage may prevent disclo­
sure of a helicopter landing and 
parking area and thus avoid 
possible destructive action by 
the enemy. The effectiveness 
of this experiment was vividly 
displayed when two people in a 
reconnaissance helicopter did 
not locate the actual aircraft 
after being given an area of 
one-half square mile to search 
in a realistic manner. When 
shown where to land, one heli'­
copter was seen while on final 
approach to the area by the 
recon chopper. Also of interest 
is the report that new, very 
lightweight nets are under de­
velopment for aviation use 
(Aviation Digest, March 1958, 
Part I, IV). 

We do know camouflage can 
be effective and we have learned 
a few ways in which to do it. 
Everyone who participated ex­
pressed the view that camou­
flage of the Choctaws was easi-:­
er than expected. 

A system and a little practice 
should provide us with an even 
better time factor and perhaps 
a few more angles. 

5' 



Single Engine Operating Techniques for Multi-Engine Helicopters 
K. B. Gillmore, Vertol Aircraft Corporation 

SAFE OPERATION of multi-engined helicop-
ters from small heliports or other confined 

areas depends on the ability of the helicopter to 
make safe vertical or near vertical descents in 
case of failure of one engine during takeoff or 
approach. Recent flight tests of the VERTOL 
H-21D have demonstrated that such maneuvers 
are safe and simple for twin-engined tandem 
rotor helicopters with power and disc loadings 
such as are now flying or proposed. 

All commercial and nearly all military heli­
copter operations up till now have been with 
single engined helicopters, all of which have a 
"dead man's curve"-a region of heights and 
forward speeds from which it is not possible to 
make a safe landing in case of engine failure. 
A vertical climb-out or approach on such heli­
copters involves flying through this "dead man's 
curve," so, to insure safety in case of engine 
failure during takeoff, it is necessary to 
accelerate to some safe speed (perhaps 40 to 
50 kts) at a low altitude (around 10 feet) and 
then start to climb. This means that it takes 
a considerable ,distance to clear any substantial 
obstacle. 

With multi-engined helicopters, three possi­
ble takeoff techniques have been proposed as 
shown by figure 1. 

The forward takeoff technique is essentially 
the same as is used by fixed wing aircraft or 
by single engined helicopters, and still involves 
accelerating at low altitude to a safe climb-out 

Figure 

~
.'.< "".____ ( . )VERTICAL TAKE OFF 

_~V.L~·~'Z"'~~~~~II ~:- ~:\ I PI. OUT ---- __ ~U!IN!. :!:I~ OOT __ 
:\ L.A ..... 

o.su,e~ (L'A.A.,C, 

(e) REARWARO TAKE OFF 

speed. The size of heliport required and the 
approach gradients which must be free of ob­
stacles are therefore determined entirely by 
the angle of climb-out which can be obtained 
with one engine out. 

Using the vertical takeoff procedure, height 
is substituted for horizontal distance. The heli­
copter climbs vertically to some predetermined 
altitude and, should an engine failure occur 
during this phase of the takeoff, it must be 
able to return in a vertical descent to its origi­
nal point of takeoff. If an engine failure should 
occur after the end of the vertical climb and 
during transition into forward flight, the tran­
sition can still be completed by losing some 
altitude in order to pick up speed to permit 
climb on one engine. I t is then only necessary 
that the vertical climb be made to sufficient 
altitude that the dive to pick up forward speed 
will not bring the helicopter below the level of 
any local obstructions. Heliport size can be 
limited to that required for maneuvering, park­
ing, etc. 

The third technique, the backward takeoff, 
is really just a variant of the vertical takeoff. 
Its main virtue is that it permits the pilot to 
keep his original takeoff point always in view 
and thus makes it easier for him to return to 
this point in case of engine failure. The back­
ward speeds associated with this technique are 
so low (about 6 kts. rearward speed to give a 
30° angle at a 1000 fpm rate of climb) that 
the performance and control requirements for 
such a takeoff do not differ from those for the 
vertical takeoff. 

The advantages of using the vertical or back­
ward takeoff as compared to the forward take­
off are very clear. There has always been, how­
ever, considerable doubt whether such opera­
tions are practical with twin-engined helicop­
ters. It was not known whether landings from 
vertical descents could be made with low enough 
sinking speeds at touchdown to avoid damage 
to the helicopter. In addition, the descent 
would be made at sinking speeds of around 500 
to 1200 fpm, which includes operation in 
the "vortex ring state." This is a regime of 
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flight where the helicopter is settling into its 
own downwash. 

We have recently demonstrated the complete 
safety of this type of operation in a series of 
tests on the H-21D twin-engined tandem rotor 
helicopter using two T -58 turbine engines. Some 
40 landings were made following the cutting 
of one engine in hover at altitudes between 10 
feet and 300 feet and at gross weights between 
13,500 and 15,200 pounds. A typical time his­
tory of such a landing at low gross weight is 
shown in figure 2. I t can be seen that in this 
condition it was not even necessary to use col­
lective pitch to cushion the landing, and the 
collective pitch was not moved at all between 
the time of hovering with both engines running 
and touchdown. The sinking speed at touch­
down was less than 8 fps. It may also be 
noted that there was practically no movement 
of any of the controls during the descent, show­
ing that no control problems were encountered 
as a result of the vortex ring state. 

Figure 3 
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SINGLE ENGINE OPERATING TECHNIQUES 

A similar time history at high gross weight 
is shown in figure 3. Again it can be seen that 
there is no appreciable movement of the con­
trols during the descent, indicating no problems 
from the vortex ring state. In this case, a gentle 
application of collective pitch was required just 
before touchdown to cushion the landing 
and to reduce the sinking speed from the 
12 fps which had built up during the de­
scent to 2 fps at touchdown. This conditiOon 
corresponds to a disc loading of 4.8 lbs./ sq. ft . 
and a power loading of 13.1 lbs./ hp when fly­
ing on the remaining engine. In order tOo obtain 
some idea Oof how much further this type of 
operation could be safely extended, the avail­
able horsepower from the remaining engine was 

H-2.1 0" 1 
T \~E HI STORY OF ONE ENGI NE OUT VERTICAL LANDING 

LO :;;~O~:".~T~O~:Tl."L. ntOr , (REDUCED POWER) 

I ' 
'''!LT' 

I.-

Figure 4 

deliberately reduced and further testing was 
done at about the same disc loading but with 
the power loading increased to 15.3 lbs./ hp. 
A time history Oof a landing following an en­
gine cut at 42 fOOot altitude is shOown in figure 4. 
It can be seen that this operation was still 
entirely practical but that touchdown speeds 
were higher and it was necessary to use more 
collective pitch cushioning at touchdown. 

In additiOon to these 40 landings with one 
engine out, rotor strain gage measurements 
have been made during some 25 runs at 
forward speeds between 0 and 30 knots and 
rates of descent between 500 and 1000 fpm. 
These tests also covered tip speed ranges from 
510 to 740 fps. These tests also showed no 
unusual stresses and no indications whatever 
of any control problems. 

Vertical descents in tandem rotored helicop­
ters are, in fact, so safe and simple that it is 
quite usual for new pilots being checked out 
on this type Oof helicopter to be given their first 
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Figure 5 

autorotation practice in vertical autorotations, 
including making the transition from powered 
flight into autorotation at zero forward speed. 
In the course of these pilot training programs, 
well over 100 transitions into vertical auto­
rotation have been made and at no time have 
any problems been encountered as the result 
of flying through the vortex ring state. 

Having thus established the safety of making 
vertical descents following failure of one en­
gine, we then proceeded to test the transition 
from an engine cut in hovering to forward 
flight and climb-out on one engine. The time 
historY 'of such a transition with a disc loading 
of 4.7 and power loading of 12.4 is shown in 
figure 5. It may be noted that no change was 
made in collective pitch and that the only sub­
stantial motion of the pilot's control was an 
initial forward movement of the stick of about 
1112 inches, which was then held approximately 
constant throughout the transition. The loss in 

Figure 6 
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altitude from the hover point to the lowest 
point in the flight path was approximately 150 
feet. A similar time history using reduced 
power, resulting in a disc loading of 4.7 and 
power loading of 15.0, is shown in figure 6. 
The technique did not differ from that used at 
the higher powers but the total altitude lost 
was increased to approximately 200 feet. 

It has thus been demonstrated that at normal 
disc and power loadings, the tande·m rotor heli­
copter can safely be operated out of confined 
spaces, employing a vertical or near vertical 
takeoff technique and climbing vertically to 
about 200 feet above the highest local obstacle. 
In the event of failure of one engine during 
the vertical climb, a safe vertical descent can 
be made to the initial takeoff point. In the 
event of an engine failure during transition 
to forward climb, the transition can be con­
tinued and the climb-out completed with a loss 
of no more than 200 feet of altitude. 

When considering operations under instru­
ment conditions, this achievement is of even 
greater significance. One of the problems of 
blind approach in a helicopter has always been 
that in an airplane-type descent at a fairly 
steep angle (up to 30 0 to the horizontal), it has 
been difficult to make proper corrections to 
heading so as to prevent drifting off course 
during the approach. This is particularly true 
of a helicopter such as the tail rotor type, which 
has a very high degree of static directional 
stability and will always tend to head into the 
wind. I t can be very difficult to correct for this 
tendency in the varying winds encountered dur­
ing a descent from altitude. 

By using the vertical approach technique, 
heading becomes a matter only of convenience 
and a change in heading will make no change 
in track because the forward speed remains at 
zero. It is thus only necessary to provide a 
suitable vertical beam and let the helicopter 
take off and land along this beam with either 
the pilot or an ASE making the necessary cor­
rections to position and with changes in head­
ing not affecting the flight path of the heli­
copter. 

These tests have thus proved the possibility 
of a great extension of the helicopter's utility. 
The new generation of twin turbine helicopters 
can be safely operated out of small spaces, and 
the problem of conducting such operations 
under instrument conditions has been substan­
tially simplified. 
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The 
Will 
to 
Live 

Fred M. Montgomery 

• This is the first in a series of survival stories concerning 
Army Aviation personnel and aircraft. These true accounts are 
presented to focus attention on this subject. All Army Aviators 
are encouraged to study survival techniques and emergency 
procedures to be followed when forced down or involved in an 
accident. 

THE CRASH CAME unex­
-pectedly, without warning of 
any kind. Our pilot had lost 
his way when he attempted to 
skirt the first rain shower. But 
the more he tried to maneuver 
in the grey mist around him, 
the more confused he became. 
There was no panic aboard. We 
had confidence in the pilot, and 
the weather report indicated 
that these were local showers. 
He kept the aircraft on a north­
erly heading and started to get 
above the rain. No one felt the 
least bit worried. We never 
buckled on our parachutes be­
cause we realized that they 
would have been useless over a 
region that was marked with 
peaks up to 3,800 feet high. 

Then it happened! We saw 
the trees ahead only moments 
before the wingtip scraped the 
top of a pin~, and the aircraft 
crashed head-on into the tree 
trunk. 

It happened so quickly I don't 

exactly know how I got through 
the smashed cockpit window. 
I was momentarily stunned, but 
the rich, heavy odor of burning 
gasoline from ruptured fuel 
tanks stung me into action. I 
clawed up to the opening and 
jumped as far as I could. I 
picked myself up, dazed and 
bleeding from a cut on my left 
ear. As I got up to walk, pains 
shot through my ankles and I 
fell to the ground. There were 
several rocks on the ground 
nearby, so I assumed that my 
feet had smashed against one 
of them as I landed. 

As my min d cleared, I 
thought about the three others 
in the aircraft. A few moments 
later, as I turned to see about 
them, the gas tanks exploded 
with a dull boom. Immediately 
the whole aircraft began burn­
ing fiercely. I had to stumble 
backward to keep from being 
scorched, and found safety be­
hind a small rise in the ground. 

I could not see the bodies 
trapped inside the wreckage. 
The intense heat from the in­
ferno literally melted the metal 
parts of the aircraft, and within 
a short time only smoldering 
ruins remained. I never heard 
a sound except those of the 
crackling flames. I became con­
scious of the stillness of the air ; 
not even the sound of birds or 
scurrying animals was evident. 
Later I became conscious of the 
dampness; for a minute I was 
glad it was sprinkling enough 
to keep the forest leaves from 
catching fire. Later, as I tried 
to start a camp fire, I cursed 
the weather for being so damp! 

I don't know how long this 
tableau of horror transfixed 
me: the sight of the red hot 
metal, the stillness of death! 
The thought of being alive, not 

Mr. Montgomery is a Publications 
Writer on the staff of the United 
States Army Aviation Digest. 
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even seriously inj ured, was not 
as strong as the anguish of be­
ing unable to help them, even 
though I realized that they were 
beyond help of anyone except 
God. Once, I began shaking 
violently, so hard in fact that 
I had to beat the ground with 
my fists to regain control. An­
other time, I turned and vomit­
ed, and broke out in a cold 
sweat. After perhaps two hours, 
maybe more, because tim e 
seemed so inconsequential, life 
came back to the area around 
me. I heard the wind rustle 
through the trees; the birds 
and small field animals stirred 
again. The pain in my ankle 
caused me to change my posi­
tion. 

SITUATION SIZED UP 

After the numbness and ini­
tial shock had subsided, I at­
tempted to size up the situation. 
I just knew that I would be 
found before the day was over, 
certainly b y the following 
morning. As soon as it was dis­
covered that our aircraft was 
overdue, search planes would 
be in the air looking for us. I 
hoped for the best. By instinct 
and because of the heat from 
the burning aircraft, I had 
moved away from the aircraft 
after the crash. The explosion 
and fire destroyed survival kit, 
parachutes, everything. The 
only usable thing left was a 
part of the tail structure and 
wingtip lodged in trees several 
yards down the slope. These 
parts would come in handy for 
shelter, I thought. I sat down 
again and this time bandaged 
the cut on my left ear with a 
handkerchief. It wasn't bleed­
ing too much, and the handker­
chief soon caused the blood to 
clot and stop bleeding. My left 
ankle was swelling rapidly, so 
I took off my shoe and tied an-
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other handkerchief around it 
for support. I could not put it 
back on because of the swelling, 
but I did lace it in alternate 
eyes so that it would fit later 
on. 

Since I knew the flight plan, 
I was reasonably sure I knew 
about where we had crashed. 
It was not far from help. This 
part of the country was dotted 
with small towns where doctors 
and hospital care were avail-

you simply can't crash and stay 
lost in the States for days! 

Sometime in the late after­
noon I became conscious of a 
coolness of the air. I had lost 
my watch and because of the 
overcast, drizzly sky, the sun 
did not break through the 
clouds. There was a decrease 
in the light, however, and I 
made the first of several at­
tempts to build a camp fire. I 
searched for dry twigs and 

One survived only to perish 

able. Too, in all likelihood, 
someone had heard our plane 
flying low, or had heard the 
explosion and had seen smoke. 
Then it dawned on me that the 
explosion had not been loud, and 
that the damp weather and low 
visibility might keep anyone 
from hearing or seeing the 
crash! I was not afraid of the 
unknown, of my own weak­
nesses; nor of discomfort. I 
was not afraid of being in a 
strange locality either. Why, 
this was the United States, and 

small limbs and found some 
under a big spruce tree. I 
reached in my pocket for a 
match before I realized that I 
hadn't carried any since my 
wife had given me a new lighter 
for my birthday. I was unable 
to find it, a situation which 
bothered me for perhaps five 
minutes, until I remembered 
that I had left in a hurry that 
morning and probably left it on 
the dresser. The wreck was 
still smoldering, so I attempted 
to start a fire with a piece of 



hot metal. This proved futile. 
Where we r e those search 
planes? 

Finally, about dusk, I curled 
up near the trunk of the big 
spruce, closed my eyes and tried 
to find relief in sleep. The next 
day I felt hungry and thirsty, 
but that first night I wanted 
only to get warm. During the 
night, I had frightening dreams 
about the crash. I would awak­
en and notice that my breathing 
was rapid, and I had a feeling of 
being in a trance-like state. I 
guess I should have used some 
boughs from the pines and 
spruce trees for a bed and for 
cover, but that didn't occur to 
me until the next morning! 

INTENTIONS GOOD 

The morning following the 
crash, I awoke with the sun 
in my face. It was warm and 
I didn't try to get up right 
away, but lay there and basked 
in the sun. This seemed to 
strengthen me, but shortly 
thereafter, my gaze fell again 
on the aircraft ruins where I 
could see the charred bones of 
my friends. Only thin wisps of 
smoke arose lazily from the last 
vestige of the aircraft. I 
marked a place in the ground 
that pointed toward the rising 
sun in the east. By standing 
facing the top of the mark, I 
knew that South would be on 
the right hand and North on the 
left. I did this because I in­
tended to start walking out as 
soon as the sun was high in 
the sky. Somehow, I felt that 
rescue would certainly come 
today and kept putting off the 
important task of getting food 
and water. Too, I was warm and 
it took so little reasoning power 
to overcome the slight desire 
to get water. About the middle 
of the morning I got up and 
walked over to the aircraft and 

poked around for want of some­
thing to do. I thought of bury­
ing my friends, but still the 
thought prevailed that rescue 
was imminent, and the bodies 
needed to be taken back home 
to their families. 

The sun really felt good! I 
looked for something to use as 
an aid to searching planes, but 
nothing was left that I could 
reach-no shiny piece of metal, 
no mirror, no fabric, nothing. 
When I stopped momentarily, 
the urge to doze off was com­
pelling, but I knew I had to be 
awake to signal the rescue 
party. I spent most of the sec­
ond day in the small clearing 
made by the plunging aircraft, 
just sitting in the sun and wait­
ing for the rescuers. My head 
was clear, and the throbbing in 
the ankle had almost disap­
peared. There was no great 
urge to get water or food-the 
search party would have plenty. 
Where were tho s e search 
parties? 

Late in the day I again at­
tempted to make a fire. This 
time I banged two pieces of 
metal from the wreckage to­
gether over some dried twigs 
and leaves for what seemed like 
hours. No results. The sun had 
dried out my clothes, so I went 
to sleep again, curled up against 
the tree. And once more I for­
got to use the pieces from the 
wreckage or boughs for bed 
and cover. I slept better the 
second night, knowing that , I 
had a plan mapped out for leav­
ing the area the next day. It 
was comforting to be confident 
of the outcome. Already I 
knew which direction I would 
take, and I knew how to walk 
on mountain terrain. This last 
I had learned as a Boy Scout 
years before. What were those 
two fundamental rules used to 

THE WILL TO LIVE 

expend a minimum of energy 
and time? Oh, yes, you must 
keep the weight of your body 
DIRECTLY over your feet; and 
you must place the soles of 
your shoes FLAT 0 nth e 
ground. I didn't know how long 
my bruised ankle would hold 
up, but tomorrow morning I 
was certainly going to find out. 

The morning of the third day 
was clear and calm. The birds 
chirped and chattered in the 
trees above my head. My bones 
and muscles were stiff and sore. 
Even the sun failed to revive 
me as it had the previous day. 
I noticed a slight dryness in 
my throat, and my stomach let 
me know that I could wait no 
longer to take some nourish­
ment. It dawned on me that I 
should have satisfied my thirst 
the day before, but I had not 
felt too thirsty. and soon the 
feeling had passed. I recalled 
that most green weeds were 
edible and contained some 
water. Looking around, I saw 
some across the way. I made 
my way slowly on wobbly legs 
towards the green weeds near 
the edge' of the small clearing. 
My route took me over the 
slight rise which had protected 
me from the blazing wreck two 
days earlier, or was it three 
days? The efforts drained my 
vitality. I had to stop and rest 
several times. 

SOMETHING WRONG 

On one of those resting 
spells, I realized for the first 
time that something had gone 
wrong with the search parties 
and that I would now have to 
depend upon training and in­
testinal fortitude if I were to 
reach safety. This new thought 
did not make me panic. I knew 
about where I was and which 
direction I should take to find 
help. I felt no gnawing pains 
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Qf hunger Qr thirst. If I CQuld 
just reach thQse green weeds 
Qver there (I CQuld tell they 
were dandeliQns) , everything 
WQuld snap back intQ sharp 
fQCUS and I'd regain my 
strength. SlQwly I rQse Qnce 
mQre tQ finish my trip. One ... 
tWQ ... three steps; I faltered 
and fell. My hand stretched 
Qut tQ reach the greens ... my 
eyes seemed weaker and weak­
er ... thrQugh my mind ran the 
questiQn WHERE ARE THOSE 
SEARCH PARTIES? I must 
get up. I dQn't want tQ die! 
The warm sun seems SQ heavy 
Qn my back. I must get up .... 

Only the birds heard the 
SQft sigh that signaled the lQSS 
Qf cQnsciQusness .... 

FICTION ENDS 

Since this accident was nQn­
survivable the stQry up tQ this 
PQint has been fictiQnalized. But 
an accident did Qccur in which 
three men died immediately in 
the crash, Qne man survived the 
crash fQr five Qr six days, was 
cQnsciQus fQr three Qr fQur days, 
but was dead when rescuers 
reached the scene. 

When fQund, the bQdy was 
clQthed in trQpical wQrsted jac­
ket, matching trQusers, shirt, 
underwear, SQcks, tie, belt, and 
a shQe Qn the right fQQt, ade­
quate clQthing fQr the area and 
time Qf year. His right ankle 
was sWQllen, but nQt fractured; 
a handkerchief was arQund his 
head tQ CQver a lacerated left 
ear. His left shQe (fQund near­
by) was laced thrQugh alternate 
eyes as if tQ allQw for the band­
age and sWQllen left ankle, al­
thQugh medical examinatiQn 
shQwed nQ fractures. He had 
a simple fracture Qf fQurth rib, 
and first degree burns Qn bQth 
hands. Other evidence indicat­
ed that the passenger lived sev­
eral days fQllQwing the crash, 
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was ratiQnal enQugh tQ dress 
his injuries, made QbviQUS at­
tempts tQ build camp fires, and 
examined the ruins Qf the crash. 
Death came after he lapsed intQ 
a CQma caused by lack of water 
and nourishment and the effects 
of exposure. 

The area Qf the crash is heav­
ily wQQded. Dense undergrQwth 
inhibited fast travel and made 
it difficult fQr the searching 
parties tQ find the crash. HQw­
ever, the area is surrQunded by 
tQwns-Qne as clQse as five 
miles. The terrain between the 
crash scene and nearest tQwn 
is dQwngrade with no difficult 
range tQ crQSs. This rQute Qf­
fered the least resistance, but 
if an attempt had been made tQ 
get Qut by gQing in any Qther 
directiQn, nQ unsurmQuntable 
barriers existed. 

AbQunding in the area are 
several varieties Qf cQnifers and 
deciduQus trees. The under­
grQwth harbQrs plentiful wild­
life, and the area is well stQcked 
with fish. Other emergency 
fOQd available is edible wild 
plant life. 

The dandeliQn was prQbably 
available in this area. It is Qne 
Qf the weeds mQst commQnly 
found throughout the world, 
and it has been used since earli­
est times as bQth a food and a 
medicine. 

WHY PERISH? 

Let's review the facts. The 
survivQr was nQt severely in­
jured. He wore adequate cloth­
ing fQr the time Qf the year. 
The weather was not unduly 
cold. There were settlements 
close by in all directions. Food 
and water were available in suf­
ficient quantities. 

Then why did this survivor 
ultimately perish? Was his will 
tQ live strQng enough? What 
did he dQ during those last 

hQurs? Did he do anything to 
help himself survive? Did he 
place tOQ much reliance on 
search and rescue parties in be­
lieving he would be rescued 
shQrtly? Did he have sufficient 
survival training? 

WILL TO LIVE 

Survival, fundamentally, is a 
will to live. This is the one Qut­
standing, important f act 0' r 
about survival. It is present in 
every survival incident, wheth­
er the incident Qccurs in the 
desert, the trQpics, Qr the PQlar 
regions. Without the will to 
live, men have frozen when 
warmth was at hand; men have 
died in the deserts when water 
was present; they have CQm­
mitted suicide when help was 
available. With the will to live, 
men have lived and reached 
safety under fantastic cQndi­
tiQns. They have survived with 
no Qther equipment than their 
bare hands. 

Each forced landing and 
crackup will have to be judged 
on its 0' w n circumstances. 
Training and practice will give 
the dQwned flyer his clue tQ 
what actiQn to take. Should he 
wait until he is rescued, Qr 
should he attempt to walk out? 
Whatever he decides to dQ, he 
should drink water and eat 
something within 12 hQurs 
after gQing dQwn, no matter 
where he crashes. This will 
give him strength to withstand 
or Qvercome the effects of mild 
shock shQuld he have tempo­
rary lQSS Qf cQnsciousness Qr a 
depressed feeling. 

There are several ways to de­
termine directiQns; the nQvice 
is inclined tQ fQllQW a CQmpass 
line, while the experienced man 
fQllQWS the lines of least re­
sistance. He will recQgnize at 
a glance that a curved rQute 
may be shorter and easier, that 



an apparently innO'cuO'us stretch 
O'f fO'rest may cO'ntain a series 
O'f beaver PO'nds, quicksand, O'r 
bO'gs that hamper travel O'r 
make it impO'ssible. RO'ute-find­
ing thrO'ugh wild cO'untry re­
quires intense cO'ncentratiO'n, 
knO'wledge O'f the wilderness 
"rO'ad signs", cO'mmO'n sense, 
and judgment. FO'rtunately, 
trail-walking techniques devel­
O'P prO'gressively with experi­
ence, and a clear mind registers 
O'bservatiO'ns and fO'.rms deduc­
tiO'ns almO'st subcO'nsciO'usly. 
Calmness, self-cO'nfidence, cO'n­
stant watchfulness ~ cO'urage, 
cautiO'n, and unlimited patience 
-all characteristics O'f the best 
types O'f O'utdO'O'rsmen-develO'P 
with time. r 

A persO'n can live twO' mO'nths 
withO'ut fO'O'd, but without water 
he measures his life in days. 
Sap is mainly water, and the 
sap O'f many plants is both fit 
to' drink and readily available. 
The fruits, grO'wing tips, leaves, 
stems and buds O'f many plants 
alsO' cO'ntain small quantities O'f 
water. 

There is nO' e'xcruciating 
pain nO'ticeable when suffering 
frO'm lack O'f nO'urishment and 
thirst. It is necessary 'to' main­
tain proper balance in bO'dy 
temperature, thO'ugh, and the 
best way to' accO'mplish this is 
with regular diet. Why take 
chances O'f being rescued in 
time? The experiences O'f hun­
dreds O'f servicemen isO'lated 
during WO'rld War II and KO'­
rean cO'mbat prO've that survival 
is largely a matter O'f mental 
O'utlO'O'k, with the will to' sur­
vive the deciding factO'r. 

you ARE A MEMBER O'f an artillery flight O'f a DivisiO'n 
A viatiO'n CO'mpany and flying a surveillance missiO'n in an 

L-19 Bird DO'g. The terrain belO'w is similar to' the relatively flat, 
tree cO'vered areas fO'und in South Alabama. The existing clO'ud 
cO'nditiO'n O'ver the zO'ne O'f actiO'n is 2,000 feet scattered to' brO'ken 
with the tO'PS O'f clO'uds extending to 6,000 feet. 

Enemy antiaircraft autO'matic weapO'ns have been very active, 
with a high degree O'f effectiveness up to' 8,000 feet. Friendly 
high perfO'rmance fighter aircraft are engaging enemy aircraft 
at every O'PPO'rtunity in O'rder to' gain air superiO'rity, which has 
nO't yet been O'btained. 

It becO'mes necessary fO'r yO'U to' adj ust artillery O'n a target 
which has been declared critical to' the success O'f the DivisiO'n's 
advance. The target is IO'cated apprO'ximately 7 miles beyO'nd 
the fO'rward edge O'f the battle area (FEBA). 

Indicate by a V which O'f the fO'llO'wing actiO'ns yO'U WO'uld 
select to' attack this target successfully. 

D Fly the aircraft to' the rear 
O'f friendly elements, belO'w 
the clO'uds, and cO'nduct the 
artillery adjustment frO'm 
this PO'sitiO'n. 

D CO'ntO'ur fly to' the target 
area, rapidly gaining suffi­
cient altitude to' O'bserve 
each vO'lley during the ad­
j ustment, and returning to' 
cO'ntO'ur flight level between 
adj usting vO'lleys. This O'S­
cillating flight path WO'uld 
extend frO'm cO'ntO'ur flight 
level to' apprO'ximately 500 
feet minimum fO'r level ter­
rain, and WO'uld cO'ntinue un-

til missiO'n is cO'mpleted. 

D Fly the aircraft at 2,200 feet 
O'r 2,300 feet, remaining O'b­
scured frO'm enemy visual 
O'bservatiO'n while in clO'uds, 
and descend to' 1,900 feet to' 
O'bserve adj usting vO'lleys 
when FDC transmits "O'n the 
way". 

D Fly the aircraft abO've the 
target area at 8,500 feet. 
Transmit "at my cO'mmand" 
in yO'ur fire request and, 
when in a PO'sitiO'n to' O'b­
serve, cO'mmand the artillery 
to' fire. 

DISCUSSION 

It has been PO'inted O'ut that the nature O'f this target dictates 
the success O'r failure O'f O'ur advance; therefO're, the successful 
destructiO'n O'r neutralizatiO'n O'f the target is paramO'unt. HO'w­
ever, since the destructiO'n O'f this target by O'bserved fire is 
dependent UPO'n the pilO't (O'r pilO't-observer team), the safety O'f 
this individual during the cO'nduct O'f the fire missiO'n is equally 
impO'rtant. TherefO're, by necessity, cO'nsideratiO'n must be given 
to' the effectiveness O'f enemy small arms fire, autO'matic weapO'ns 
fire, and fire frO'm enemy aircraft. ' 

The recO'mmended sO'lutiO'n to' the PUZZLER may be fO'und 
O'n page 36. 
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AVIATION SAFETY: Purpose or Result 

A MULTICOLORED POSTER 
depicts a stern faced indivi­

dual PO'inting an accusing finger 
at the O'bserver. Below, in large 
letters, twO' words glare out: 
FLY SAFE! Does this type of 
display help to prevent aviation 
accidents? UnfO'rtunately, the 

FLY SAFE! 
answer must be no. Any at­
tempt to produce accident-free 
aviation operations by pushing 
and selling the single idea of 
safety is an entirely negative 
approach toward correcting the 
cause factors that result in acci­
dents. 

Safety is defined as a quality 
or condition that is free from 
danger, injury, or damage. To 
achieve this quality or condi­
tion in any type of operation, 

This article was prepared by the 
United States Army Board for Avia­
tion Accident Research. 
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the mO'st effective and positive 
method is to improve the opera­
tion. 

Improvement of operation de­
pends on understanding it. 
What is aviation? In its sim­
plest terms, aviatiO'n is a com­
bination of man and machine. 
One cannot produce aviation 
without the other. Therefore, 
compatibility of the man-ma­
chine cO'mbination is necessary 
for an effective aviation opera­
tion. Improvements in com­
patibility, frO'm any source, will 
result in more effective and 
accident-free operation. Thus, 
safety becomes an end product 
rather than a purpose. 

Machines come from manu­
facturers who produce qualities 
required by using agencies. 
These agencies, in turn, must 
train personnel to maintain the 
machines fO'r continued per­
formance in the desired manner. 
As machines become larger and 
more complex to' meet new de­
mands for speed, altitude, and 
a variety of roles, more person­
nel and specialized training are 
required to' maintain perform­
ance. Machines can be made 
more cO'mpatible to their hu­
man operators through sim­
plicity of design to' reduce work­
loads imposed on aviators, and 
through increased reliability 
and crash-worthy features. 

Man, on the other hand, con­
tinues to be produced in the 
same mold, formed by genes in­
herited through many centuries 
before the invention and evolu­
tion O'f aircraft. Man's physical 
abilities can be extended to a 
limited degree through training 
and equipment; his mental abil­
ities can be improved by educa-

tion. But the basic design re­
mains the same. Man can be 
made more compatible to ma­
chines only through training 
and experience. Like machines, 
man requires maintenance to 
continue desired performance. 
Physical and mental abilities 
can best be maintained through 
adequate medical supervision 
and training. 

It would appear that well de­
signed, adequately trained and 
maintained man-machine com­
binations shOlild be accident 
free. This is not the case. Ma­
chines are subject to the errors 
of human designers, construc­
tiO'n, and maintenance person­
nel. Some of these errors are 
not detected until they result 
in accidents. Aviators are sub­
ject to the human errors of 
others and themselves. When 
error factors are present during 
flight, aviation accidents are 
subject to occur. 

During the early days of mili­
tary aviation, accident investi­
gations and reports were usu­
ally confined to a brief descrip­
tion of what happened, with 
little attention given to why. 
From this source came finger 
pointing posters admonishing 
pilots to FL Y SAFE! Arbi­
trary punitive measures were 
applied in many cases when re­
ports read "Pilot Error." Little 
or no thought was given to 
determine why pilots erred, 
whether from inadequate train­
ing, poor supervision, or medi­
cal reasons. These arbitrary 
measures failed to correct acci­
dent cause factors, but they 
were very successful in restrict­
ing operations. 

Today, accident research is 



conducted solely to determine 
cause factors and recommend 
action that will increase the re­
liability and durability of Army 
Aviation. Cause factors range 
through all areas that affect 
the compatibility of the man­
machine combination. These in­
clude design, maintenance and 
inspection, 0 per a t ion sand 
training, supervision, medical, 
and weather. Anyone accident 
is likely to involve cause factors 
from several areas. Determina­
tion of these cause factors is en­
tirely dependent upon compe­
tent investigation and accurate 
reporting. Correlation of these 
cause factors with past experi­
ence is the means through 
which improved, more reliable 
operation is achieved. This is a 
positive approach to accident 
prevention which results in 
more efficient operations and 
produces, an end pro due t, 
safety. 

I am an Army commander. 
What can I do? 

You sir, can begin by gaining 
a knowledge of the capabilities 

of the aviators and aircraft 
under your command. Only in 
this way can you ensure that 
these capabilities will not be 
exceeded. Accident files con­
tain many instances of com­
pany grade and warrant officers 
flying into accidents because 
someone of high rank wanted 
to travel. Young aviators are 
known to waive judgment and 
attempt to exceed their capa­
bilities u n d e r such circum­
stances. 

You can realize that training 
does not end for your aviators 
simply because they have grad­
uated from flying school and 
are rated. The aviation schools 
provide instruction in the fun­
damentals of flying skills and 
sufficient practice to provide a 
sound basis on which further 
experience will build greater 
proficiency. It is a supervisory 
responsibility to ensure that 
training and experience are con­
tinued in the unit. 

You can ensure that adequate 
operational and maintenance 
facilities are pro v ide d and 
maintained. You can w 0 r k 
closely with the flight surgeon 
to ensure that aviation person­
nel are not required to exceed 
safe physical limitations. Only 
you can free the flight surgeon 
from his assigned task of pro­
viding medical supervision for 
aviators. Many accidents have 
resulted from poor facilities; 
many others have occurred 
when aviators were required to 
fly excessive hours. These cause 
factors can only be eliminated 
through improved supervision. 

I am a flight surgeon. What 
can I do? 

Your job is to provide for the 
mental and physical well being 
of aviators; it is your responsi­
bility to maintain the man por­
tion of the man-machine com-

AVIATION SAFETY 

bination in a condition for effi­
cient operation. This is a full 
time job, a job that cannot be 
accomplished through racing 
the stork or bandaging cuts in 
the station hospital. All too 
often, medical officers who are 
trained to care for aviators are 
kept so busy with daily hospital 
routine that they are seldom, if 
ever, seen on the flight line. 
Only through constant associa­
tion and observation can a flight 
surgeon ensure that the avia­
tors of his unit receive proper 
maintenance. 

Aviators are human beings 
with a common trait of ignoring 
early symptoms of physical or 
mental malfunction. Only the 
flight surgeon is qualified to 
recognize such symptoms, with 
the responsibility of removing 
from flying status those avia­
tors with physiological and psy­
chological hazards to flight. 
Early recognition also provides 
early treatment, resulting in 
less lost time and more efficient 
operations. 

I am a mechanic. What can 
I do? 

Through training and experi­
ence, you have been equipped to 
maintain the aircraft of your 
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unit. It is your normal respon­
sibility tQ ensure that aircraft 
maintenance is performed in 
accQrdance with published and 
approved procedures. It is your 
resPQnsibility to delete guess­
wQrk frQm all maintenance to 
be perfQrmed. You can only ac­
complish this by taking a pro­
fessional interest in yQur work. 
This means keeping abreast of 
Technical Orders and manuals, 
maintaining a knowledge of all 
maintenance techniq ues re­
quired fQr yQur aircraft. If you 
are a good mechanic, you will 
go one step further; you will 
see to it that your aircraft does 
not leave the chocks with dirty 
windows, IOQse articles, impro­
perly inflated tires and struts, 
or any other hazard which could 
detract from efficient operation. 

I am an Army Aviator's wife. 
What can I do? 

PsycholQgists tell us that the 
frame of mind an aviatQr brings 
to his work can determine the 
eff ecti veness Qf that work. 
Those whQ wear the brass cir­
cle, whether Qn the finger or 
thrQugh the nose, can att.est 
the well-known fact that the 
little lady can send ·her mate off 
in whatever frame of mind she 
desires. YQur jQb is to see that 
your husband's ego is main­
tained in a state that will allQw 
cQncentration on his job. Acci-
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dent experience shQWS that 
domestic trouble can produce 
emQtional strain capable of be­
coming a cause factor for air­
craft accidents. Your job is to 
prQvide yQur husband with a 
tranquil state of mind, free 
from petty domestic problems, 
when he goes out to' fly. 

I am an Army Aviator. What 
can I do? 

You can embrace a profes­
sional apprQach to flying. To 
qualify as a professional, you 

must cQntinue your study until 
retirement. HQwever, knowl­
edge alone will not make, yQU a 
professiQnal. It must be com­
bined with application. This is 
the step that will demand 
hours, hours, and more hQurs of 
practice tQ maintain the CQrrect 
balance Qf knowledge and appli­
cation. There are nQ short cuts 
tQ this result. ProfessiQnal 
aviators know their equipment; 
they know the limitatiQns Qf 
their aircraft and skill. Neither 
false pride nor ambitiQn will 
cause them to exceed these 
limitations. Efficient operatiQn 
'is the stamp Qf a true prQfes­
siQnal. 

These are but a few Qf the 

many peQple whQ directly or in­
directly affect the efficiency of 
Army Aviation. Others include 
accident investigators, weather 
forecasters, instructors, techni­
cal representatives, con t r 0' 1 
tower Qperators, etc. The list is 
practically endless. All have 
roles that influence one or bQth 
sides Qf the man-machine com­
bination. The highest point of 
compatibility between man and 
aircraft will only be reached 
when all Qf these people adopt 
an open-mind attitude that will 
permit them to ask: "What can 
I do to help produce more effi­
cient Army Aviation?'" 

The finger PQinter in the 
poster has obviously clQsed his 
mind to any 'solution other than 
FLY SAFE! His entire concept 
of aviation safety is contained 
in two words. 

Open minds, a p p l'y' in g the 
constructive concept of greater 
compatibility, will p r 0' v'i d ie 
Army Aviation with greater 
operational ability through in­
creased efficiency. Safety is 
only Qne product of this CQn­
cept. 

Are YOU a finger pointer? 



DEPTH PERCEPTION is not 
dependent on the use of 

both eyes, the USAF Depart­
ment of Opthalmology has re­
vealed. This contradicts the 
previous opinion that depth 
perception was dependent on 
the sense of perspective. 

U sing only one eye, depth 
perception can be accurately 
judged by reference to motion 
parallax. Parallax is the appar­
ent difference in speed of move­
ment of two objects at different 
distances from the viewer and 
can be used to judge the depth 
of the field. Hence it is possible 
for a pilot who has lost the 
sight of one eye to land his air­
craft safely. 

The USAF has developed a 
motion-parallax tester in the 
examination of candidates for 
flight training. 

COMPLICATIONS 

Prior to takeoff in a Beaver 
the pilot injured his finger try­
ing to adjust the seat. He pro­
ceeded with the takeoff, but 
shortly thereafter he asked the 
copilot to take over. Then he 
lost consciousness. While he 
was unconscious, both feet slid 
under the rudder pedals, caus­
ing minor inj ury to his ankles. 
The copilot safely landed the 
aircraft. 

Any time a pilot sustains in­
jury, no matter how slight, the 
flight should not be continued 
until he has checked with the 
flight surgeon to determine the 
actual extent of his injury. This 
will help to avoid possible fur­
ther complications. 

WORRIES GROUNDED 

A recent near-accident in­
volved a pilot who was en­
meshed in a great deal of family 
cares, sickness, and dispute. 

This man carried his trou­
bles into the air, devoting time 

that should have been employed 
for his own immediate welfare 
to these problems. By doing so 
he set himself up for an acci­
dent. 

Leave your problems at 
home. Worries of a personal 
nature must be "grounded." 
Your only problem when air­
borne is to get safely home 
again. 

If problems become insur­
mountable, or seemingly so, see 
your flight surgeon. 

MISSING TOOTH 

About to have an upper rear 
molar removed? Don't fly after­
wards-at least, not without 
discussing it with your dental 
surgeon. 

The Armed Forces Medical 
Journal tells about a service­
man who recently had two mo­
lars extracted. As is fairly 
common, some of the jawbone 
around the socket of his molars 
was removed; he was told not 
to blow his nose or sneeze after­
wards. He complied. Trouble 
is, no one told him not to fly. 
About a week later he did just 
that and quickly wound up in 
oral surgery with a ruptured 
sinus lining. Here is what hap­
pened: 

An air-filled cavity in the 
bone just above the jaw on 
either side, is a sinus. It is lined 
with a membrane and is almost 
completely supported by bone, 
except that it communicates 
with the nose cavity through 
a small opening. When the 
serviceman got off the ground, 
the pressure of the air around 
him began to lessen. Trapped 

air will try to expand; if it 
finds a weak spot, a blowout 
follows. 

In this case the expanding 
air of the sinus should have 
leaked off into the nose cavity, 
but it did not because that open­
ing was blocked temporarily. 
It could not escape through the 
supporting bone except at the 
spot above the extracted teeth 
where the bone had been re­
moved. Only a thin patch of 
membrane remained at this 
point. It "blew"-and thus the 
trip to surgery. 

PSYCHOLOGICAL SCIENCE 

You got problems? Some­
thing on your mind? If you 
have, take care of them before 
you take off! 

Emotional factors in aircraft 
accidents include the whole 
range from intense panic in 
emergencies through the more 
prolonged and insidious reac­
tions resulting from frustra­
tions, worry, or anxiety. 

Aviators are no less subject­
ed to conflicts and frustrations 
than the rest of the population. 
A poor mental attitude or low 
morale may be temporary due 
to mental fatigue or an accu­
mulation of worries. 

Naturally, these complaints 
do not merit a formal psychia­
tric diagnosis, but they can be 
distracting enough to put the 
troubled pilot into real difficulty 
as a central statistic of an air­
craft accident. 

An aviator with over 6,000 
hours was on a local proficiency 
flight in a Beaver. He had a 
lot of recent L-20 time, and it 
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miles, wind 
calm. He was observed circling 
at 3,000 feet, then was next 
seen at 300 feet, full power, 
nose down. 

The Accident Board attrib­
uted the accident to the psycho­
logical state of the pilot caused 
by apprehension of a flying 
evaluation board he was to meet 
on the following day. 

In another case, an aviator 
on final approach lost sight of 
the aircraft ahead, landed hot, 
and collided with another air­
craft on the runway. What was 
the background of this acci­
dent? This pilot had been 
grounded for anxiety reaction 
several days before, after nar­
rowly missing a midair colli­
sion. He failed to explain his 
mental state when he was re­
leased for flying by another 
medical officer. 

GROUND LOOPS that occur 
during landing rolls account 

for a large percentage of all ac­
cidents in the Bird Dog. The 
majority of these accidents fol­
low improper power approaches. 

A power approach is utilized 
for short field landings, pri­
marily because it provides 
greater accuracy in controlling 
the aircraft to a desired touch­
down point, while maintaining 
the slowest safe groundspeed. 

The optimum power approach 

Malcolm F. Landrum is assigned 
to Director of In struction, MOl , 
United S tates A rmy A viation School, 
For t Rucker, Alabam a. H e has 
logged m ore than 10,000 hours in the 
air, over 7,000 of w hich were as an 
instructor with the School. 
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After the accident, the pilot 
concluded, "First of all, I used 
very poor judgment in flying 
with the mental attitude I had 
at the time. I would have been 
very relieved had there been 
no aircraft available." 

The accident board listed 
the s e contributing factors: 
mental attitude, and the pilot's 
own failure to declare, prior to 
the flight, that he did not relish 
flying on this date. 

When you are not up to flying 
par see your flight surgeon. If 
he isn't available, ground your­
self until he has an opportunity 
to see you. Medical officers 
should not allow aviators to fly 
when they are under emotional 
or mental strain. This is just 
as important as physical inabil­
ity to fly. 

Another case in the accident 
files points this out. The pilot 
involved had two children ill at 

Malcolm F. Landrum 

attitude is the highest pitch 
attitude with the slowest safe 
airspeed at which controlled 
flight can be sustained if the 
throttle were fully retarded. 
This attitude will vary with 
flap setting, loading, and at­
mospheric conditions. After 
the proper power approach atti­
tude has been established for a 
given set of conditions, that at­
titude should be maintained 
for the remainder of the ap­
proach. The line of descent is 
controlled with power, rather 
than changed pitch attitude. 
An increase in power will slow 
the rate of descent; a decrease 
in power will cause the aircraft 
to settle faster, although there 

home and his wife's pregnancy 
was not proceeding normally. 
He had two pilot-error acci­
dents in rapid succession-and 
why shouldn't he? The ques­
tion is, why was he flying at 
this time, especially after the 
first two accidents? 

Commanding officers, flight 
surgeons, and operations offi­
cers must establish an active 
program to know and observe 
pilots under their control, with 
a view toward preventing pilots 
from flying who are not in their 
proper physical or psychologi­
cal state. Supervisory person­
nel must remain constantly 
alert for signs that a pilot may 
be suffering from emotional 
problems. There is no room in 
the cockpit of an aircraft for 
outside, personal worries. If 
you plan to leave the ground, 
leave your worries there before 
you take off. 

is no change in the pitch atti­
tude. In a power approach, like 
a GCA, maintain a line of de­
scent as straight as possible. 

When an approach is at­
tempted with the pitch atti­
tude greater than tha t de­
scribed above, it becomes a 
power stall approach. Power 
stall approaches can be safely 
accomplished, but they require 
a much greater degree of skill; 
the risks involved preclude their 
general use. In some instances, 
it may be necessary to use 
power stall approaches to ac­
complish a particular mission. 

Although a pilot may be exe­
cuting a normal power ap­
proach, should his glide be 



short and power added to ex­
tend the approach, the accom­
panying rise of the nose can 
place the aircraft in the same 
condition as that of a power 
stall approach. When making 
an approach it is necessary 
that the pilot recognize the 
need for additional power early 
enough to prevent this condi­
tion. 

One typical example of a 
ground loop follows a Dower au­
proach when the pitch attitude 
is hig-her than that attitude at 
which controlled flight could be 
maintained if the throttle were 
fully retarded. To maintain the 
high pitch attitude and control 
flight, a pilot uses more power 
than is necessary for a normal 
power approach. As the air­
craft nears the ground, he re­
duces power to increase the 
rate of descent and to round 
out at the intended point of 
touchdown. However, instead 
of descending faster in the 
high pitch attitude, the aircraft 
stalls and the nose and left wing 
drop. 

Although the pilot then ap­
plies power to raise the nose, 
the aircraft will normally de­
scend rapidly and strike the 
surface on the left front wheel 
before power becomes effective. 
One of the stall characteristics 
of a correctly rigged Bird Dog 
is that the left wing and nose 
drop. 

The aircraft bounces as a re­
sult of the hard touchdown and 
has a tendency to turn to the 
left due to the drag created by 
the impact of the left front 
wheel, the low wing, and the 
effect of torque. 

Instead of adding full power 
for a go-around or proper re­
covery after the initial bounce, 
the pilot closes the throttle and 
tries to salvage the landing 
without regaining directional 

control. As he touches down 
the second time, while crabbed 
to the left, the forward mo­
mentum will cause the right 
wheel to tuck under. At this 
point the pilot usually attempts 
to straighten out his heading 
by using full right rudder, 
right brake, and possibly ailer­
ons. These procedures, with 
the drag created by the tucked­
under right wheel, will swing 
the aircraft violently to the 
right. The aircraft then skips 
and continues to turn to the 
right, causing the centrifugal 
force to build. The sideward 
motion of the aircraft finally 
causes the left wheel to tuck 
under far enough to tear the 
left landing gear from the bulk­
head, or else bend the gear and 
allow the left wing to strike the 
surface. The aircraft finally 
comes to rest headed to the 
right, or possibly 180 0

, from 
the intended landing direction. 
In severe cases, the left gear is 
either torn out or bent under, 
and there is extensive damage 
to the fuselage, left wing, en­
gine cowling and propeller. 

This type ground loop can be 
eliminated if pilots use the 
proper pitch attitude for power 
approaches and contact the 
ground with the aircraft head­
ed in the precise direction of 
landing. However, even though 
the incorrect pitch attitude for 
a power approach is used and 

the pilot lands with a bounce, 
he should recognize the emer­
gency and execute a go-around 
or recover with complete direc­
tional control; he should touch 
down with the longitudinal axis 
of the aircraft in the precise 
direction of landing and keep 
it in a straight line until he 
can safely turn off the runway. 
When the pilot fails to go 
around or make a complete re­
covery after initial touchdown, 
each succeeding event increas­
ingly aggravates circumstances 
to such a point that he can no 
longer recover. 

The sequence of events, de­
scribed above, is not the only 
way a ground loop can occur. 
But, it should demonstrate that 
alertness to the situation and 
prompt execution of a proper 
recovery or go-around can pre­
vent most ground loops. 

It is imperative that pilots 
know how to establish and 
maintain the optimum power 
approach attitude when per­
forming short field work. They 
must be able to recognize a 
poor approach and/ or touch­
down early enough to allow for 
a timely correction in power 
setting and/ or attitude so that 
the necessary proper recovery 
or go-around can be made. The 
pilot who never makes a proper 
recovery or go-around will 
eventually wind up in an acci­
dent. 
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YOU'LL FIND the following 
statement in a footnote of 

Department of the Army TM 
1-250, September 1957: "Be­

Don't Be a Brute 
er speeds found in all aircraft the mark of a professional flier 
from the Cub to multiengine to keep his parachute in read i­
aircraft. It is unquestionably ness at all times. 

cause of the maneuverability ,------------------------------
and short field performance of 
airplanes used in Army A via­
tion, it is normally considered 
as safe to execute a forced land­
ing as to bail out. However, 
there will be times when it is 
safer to bail out, such as engine 
failure during night or weather 
flying, structural failure, or a 
major fire. If an emergency 
should develop requiring a bail 
out, make the decision to do so 
and stick to it." 

This statement is the plat­
form Army Aviators climb up": 
on whenever a discussion is 
started about the proper care of 
parachutes. Could this cause 
them to become lax concerning 
the care and use of parachutes 
and needlessly endanger their 
lives? This negligence could 
have disastrous results, espe­
cially as Army A via tion accepts 
more complex and diversified 
aircraft for its operations. 

Let's face some facts! 
With nearly 100,000 aircraft 

in the United States making an 
average of 200,000 flights each 
day under VFR conditions, our 
present air traffic control sys­
tem is woefully inadequate to 
ensure that every flight will be 
a safe one. The possibility of 
midair collision remains with 
us and appears to increase 
daily. Almost three-fourths of 
these VFR flights are in alti­
tudes from surface to 15,000 
feet-the same altitude used by 
Army Aviators. The "see and 
be seen" concept of flying is 
nullified somewhat by the high-
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It Happen 
Captain Warren E. Bolich, Inf 

I WAS ASKED TO review the 
accompanying article. Why? 

Because just a few weeks ago 
I was confronted with a situa­
tion which forced me to use 
my parachute. 

Prior to departure from 
Cairns Army Airfield on a two­
way ferry mission, I drew my 
parachute. As had been my 
custom, I fitted it, following the 
preflight or acceptance check 
outlined in the article. It had 
also been my custom NOT to 
wear it but use it, as most 
aviators do, as a back rest. 

My flight to destination was 
uneventful. 

At my destination I ex­
changed aircraft, loaded my 
gear on board, and returned to 
operations to file my flight plan. 
I evaluated the weather briefing 
and felt I would encounter no 
difficulty. At 1505 hours I 
bored off, again using my para­
chute as a back rest. 

It was an overcast day and 
my flight path would parallel 
a cold front, so I kept a wary 
eye out. For nearly two hours 
all went well. The winds were 
strong, almost a direct head-

Captain B olich is a Training Offi­
cer in the Doctrine Division , Office 
o f the Director of In struction. H e is 
fi xed an d r otary wing qualified and 
has over 1,000 hours flight time. 

wind, and the ceiling as good 
or better than forecast. 

I had just passed over a town, 
one of my check points, which 
required a slight change of 
heading. I looked up from my 
surveillance of the town, turned 
to the new heading, checked 
my charts, and I looked to the 
front. I was in the soup. 

I immediately executed a 
180°-turn to the left. I flew a 
reciprocal heading, eased down 
a bit over the hilly terrain for 
10 minutes, but I did not break 
out. Several calls to the near­
est ARTC station were in vain. 
A decision had to be made: 
should I continue on present 
heading and altitude and risk 
a hard cloud, or climb to get 
radio contact and declare an 
emergency? I elected the 
latter. 

I initiated a climb to the right 
to an altitude of 2,500' MSL, 
then another right turn to an 
altitude of 3,500' MSL. While 
flying this heading and altitude, 
I buckled on my parachute. Af­
ter several calls to two different 
radio facilities, I made contact 
and declared an emergency. On 
rough mental estimates of time 
and groundspeed, I attempted 
to at least parallel my original 
VFR course. This would keep 
me off airways. I had contin-



with Your Chute 
It is easy to see how littl~ 

regard many Army Aviators 
have for their parachutes. 

Many pilots abuse their chutes 
practically every day. You can 
see ~hem carrying chutes co v-

~ . 

ered with grease and oil, spot­
ted . (and · perhaps damaged) 
with acid stains, watersoaked, 
and ' bleached from too much 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~-Iexposure~fue~n. S~~mdo 

d to Me 
ued to climb and was at 6,200' 
MSL when I received a "Roger 
-standby" on my request for 
a possible radar vector. My im­
mediate goal was 7,000' MSL, 
because I had heard another 
aircraft report in the clear be­
tween two cloud layers at that 
altitude. 

Suddenly at 6,700' MSL it 
happened: in a matter of sec­
onds my windshield was solid 
clear ice. I had been using car~ 
buretor heat and pitot heat 
since I began my climb. I had 
checked the wings several 
times and found nothing, but 
now · wings and struts wer~ 
coated with clear ice. My rate 
of climb was falling off fast, 
and the engine began to cough 
and surge. I kept the aircraft 
levei and lowered the nose to 
maintain airspeed while trying 
to nurse the engine. Then after 
several surges, it quit! I had 
to bail ·out. .' : 

I radioed this message: "Uh:" 
able to maintain altitude-have 

ice-engine has quit-am leav­
ing the ship." I r .emoved my 
headset, cut the switches, and 
unfastened my safety belt. I 
pulled the shoulder harness 
over to my left side, opened the 
door, checked my grip on the 
D-ring and jumped, head first 
to the right rear. The Bird Dog 
began a bank to the left as I 
looked back. After waiting and 
counting a slow three, I pulled 
the ripcord. A few seconds la­
ter,. though it seemed an hour, 
1. was jerked upright as the 
parachute opened. 
. I listened and could hear 

nothing; . the n I thought, 
"Where will the airplane hit? 
Where will I land? Will I ever 
break out of the clouds? Better 
get ready." I recalled parachute 
briefings in flight school and 
talks with airborne friends 
about parachute landings. I put 
my feet together, legs slightly 
bent, and sweated it out. 

Finally, I broke out of the 
(Continued on page 22) 

Editor's Note: In this incident it is evident that Captain 
Bolich exercised a cool head after he ·made the decision to aban­
don his aircraft. He attributes ' his actions to the fact that 
about 6 months prior to his" bailo.u~, he had been assigned to 
make an investigation to determine · whet,her Army Aviators were 
receiving enough indoctrination in the use of parachutes. His 
awareness of correct procedures undoubtedly played a major role 
in his escaping with only minor injuries. 

When was the last time you thoughl about having to bail out? 

these aviators bother to carry 
~he ch ut~ correctly (by the 
shoulder straps or on their 
backs) . Perhaps they reason 
that they have just closed out 
another successful flight plan: 
and didn't need the chute, so 
why bother to keep it in tiptop 
condition? This is an invalid 
excuse for treating a chute with 
such indifference. You might 
never need it, but if you should 
need it, you would want it to be 
in perfect condition! 

Before you start flying, you 
should be familiar with th~ 
various items of flight equip: 
ment, especially those that are 
provided for your safety. With, 
out tho r 0 ugh background 
knowledge of when, why and 
how to use a parachute, it will 
be of little value to you as an 
item of safety equipme~t. 

Each time you receive a: para­
chute you should perform a pre-:­
flight inspection on it, just as 
you perform a preflight inspec­
tion on an aircraft. This pre­
flight should include the fol­
lowing: 

1. Check the log book for 
proper entries. The chute must 
be repacked every 60 days and 
have a routine inspection every 
10 days by a qualified parachute 
rigger or pilot. If a greater 
time has expired since inspec­
tion, the parachute should be 
refused and a replacement ob­
tained. 

2. Check the general condi­
tion of the harness and pack, 
l{)okfug for rips, loose threads, 
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bent hardware, and stains 
caused by liquids such as water, 
oil, or acid. 

3. Check for presence of rip­
cord handle, and be sure that it 
will stay in the pocket provided 
for it. The ripcord extends 
through a hole in the handle 
and should have a metal ball on 
the end. If the ball is missing, 
the handle will slip off the rip­
cord instead of extracting it. 

4. Check the quick release 
buckles, making sure they work 
freely and fasten securely. 
These buckles provide a fast 
method of separating you from 
the chute if you should land in 
water, or if the wind starts 
dragging you when you reach 
the ground. 

5. Check the ripcord pins by 
opening the ripcord protector 
flap. Inspect each pin to iJl.sure 
that they are not bent or 
burred. A bent or burred pin 
could prevent ripcord from be­
ing. fully extracted. Check the 
riggers seal on the last pin to 
make certain it has not been 
broken. If thread has been 
broken, refuse the chute. 

6. Check the elastic bands 
for serviceability. These bands 
help pull the cover of the pack 
open to allow the canopy to pop 
out more freely. 

After preflighting the para-

It Happened ... 
(Continued from page 21) 

clouds about 75-100 feet above 
a sharply-inclined tree-covered 
slope. Realizing I would land 
in a tree, I forced myself to 
relax, kept feet together, and 
my elbows in front of my face. 
I broke through the treetops 
and came to a bouncing halt 
about 15 or 20 feet above the 
ground. 

Electing not to use the quick 
release because of the moss-
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chute, the next thing is to fit it 
properly. A loosely-fitted para­
chute may cause painful injury, 
especially in the groin. A prop­
erly fitted chute harness should 
be uncomfortably tight when 
the wearer is in any position 
but seated. To be of any value, 
a parachute must stay with the 
individual after bail out. Char­
acters with poorly fitted har­
nesses have been known to skin 
right out of the equipment on 
opening shock. This is extreme­
ly embarrassing! 

Observing the following bail 
out precautions whenever prac­
tical will make your trip under 
the silk more enjoyable. 

1. Slow and trim the airplane 
as much as possible. 

2. Tighten the parachute 
harness. 

3. Remove headset. 
4. Jettison the door. 
5. Release safety belt and 

shoulder harness. 
6. Dive outward and rear­

ward, being careful to avoid 
catching the parachute pack on 
anything as you leave the cock­
pit. 

7. Immediately upon exiting 
aircraft, ~rc;>~s arms in front of 
body, with the left hand grasp­
ing the r'ght main lift web and 
the right hand on the ripcord 
handle. Upon pulling the rip-

covered, rocky slope below; I 
shook the harness loose and slid 
down the tree. Total inj uries : 
one scratched finger and several 
bruises. 

I ha ve been asked many 
questions and have received 
m u c h good-natured ribbing 

' about my jump experience. 
From it all I have determined 
that: 

1. I will continue to perform 

cord, to ensure it's clear of the 
housing, you should be able to 
see the entire ripcord in your 
hand. 

Most Army aircraft operate 
at altitudes that make it safe 
to wait up to 10 seconds before 
pulling the ripcord. The aver­
age rate of descent for a per­
son weighing 200 pounds is 
1,000 fpm or 16 fps. Assume 
you are flying at 2,000 feet and 
have to bail out. After leaving 
the aircraft you count 10 sec­
onds, then pull the ripcord. You 
have dropped 160 feet and still 
have 1,840 feet between you 
and the ground, almost 2 min­
utes to prepare for your land­
ing. Five seconds is considered 
enough time to clear the plane. 
Suc~essful bailouts have been 
made from 150 feet, but under 
500 feet chances of survival are 
small. 

In the absence of Army A via­
tion statistics, here is a four­
year record of 1,054 Air Force 
emergency escapes from air­
craft. Only 53.3 percent of these 
escaped without injuries, and 
10.2 percent died-or slightly 
more than one in a hundred 
perished. The greatest cause 
of death was bailing out at too 
Iowan altitude. The conclusion 
is unmistakable here: Once you 
make up your mind to jump, 

a meticulous inspection ' of my 
parachute. 

2. It will always be properly 
fitted. 

3. I will WEAR it at all 
times. 

4. I will do all I can to ensure 
that my passengers are thor­
oughly briefed about how to 
use their parachutes. 

Many fellow Army Aviators 
have told me that they intend 
to do the same. Will you? 



JUMP! Don't wait to see if 
you can find a place to set the 
plane down. The next impor­
tant cause of death was strik­
ing the plane. So, give yourself 
time to clear the aircraft before 
pulling the ripcord. The para­
chute fouling the plane, failure 
to pull the rip cord, improper 
harness fit, drownings, and 
landing inj uries accounted for 
the remaining inj uries and fa­
talities. 

Army A viators can observe 
a few precautions to lessen the 
opening shock and make their 
descent as uneventful as possi­
ble. 

Keep the feet together and 
bend the head forward, putting 
your chin hard on your chest. 

After the canopy has opened, 
look up at it. If any of the 
suspension lines are twisted or 
across the canopy, manipulate 
the lines in an effort to correct 
the fault. 

Observe drift as quickly as 
possible, then try to turn to 
face the direction of drift. 

As you approach the ground 
for landing, look toward the 

horizon. Never land by looking 
directly below. Employ the 
same principle as when landing 
an airplane, look out and ahead 
to get better judgment of the 
rate of fall and nearness to the 
ground. With a 28-foot chute 
you'll hit the ground at about 
16 mph. 

Just prior to contacting the 
ground, you should be com-_ 
pletely relaxed, knees slightly 
bent and toes pointing towards 
the ground. Absorb the initial 
impact on the toes, then fall 
to either side absorbing the rest 
of the impact on calf, thigh, 
hips, and shoulders. 

Should it be impossible to 
miss trees or foliage during de­
scent, place left arm over your 
eyes and your left hand in your 
right armpit, palm outward. 
Place your right arm across 
your left arm and your right 
hanq in the left armpit, palm 
outward. Turn head slightly to 
left to protect your face and 
throat. Maintain this position 
until descent is checked. 

In the event a landing in high 
tension wires is inevitable, 

DON'T BE A BRUTE 

avoid contacting two wires at 
one time. Cross your feet, ex­
tend your arms overhead with 
elbows straight, and place your 
hangs inside and against the 
front risers. Keep your head 
slightly down so that you may 
observe and at the same time 
avoid coming in contact with 
the wires. 

If it is necessary to land in 
water, open the canopy quick­
release buckles upon touching 
the water; then start swim­
ming upwind to prevent en­
tanglement in canopy and sus­
pension lines. 

Keep the following points in 
mind for escapes from disabled 
aircraft: practice bail out pro­
cedure and familiarize yourself 
with escape exits; preflight the 
parachute, check harness fit, 
and wear your parachute prop­
erly while in the plane (remem­
ber, time is important) ; don't 
hesitate to jump once the de­
cision is made; clear the plane 
before pulling the ripcord. 

An Army Aviator carries a 
parachute as a safety precau­
tion. Without proper care, it 
ceases to provide that safety. 
Treat your chute with care and 
respect; it may save your life. 
N ever leave the chute where it 
can be exposed to rain or dew. 
Do not let it come into contact 
with any acid, oil, gasoline, or 
other substance which might 
weaken or rot the harness or 
canopy. Don't leave it on its 
back; lay it on its harness to 
prevent bending the locking 
pins. Handle it carefully to pre­
vent possible disarrangement 
of the pack which might keep 
it from opening properly. If 
anything happens to the chute 
which might cause a malfunc­
tion, report it promptly so that 
corrective action can be taken. 

In other words, DON'T BE A 
BRUTE WITH YOUR CHUTE! 

23 



Nigllt Plying Bints 10' tile Sioux 
NIGHT FLYING in a Sioux 

can be relatively simple and 
done with maximum confidence 
and safety if a few precautions 
are taken. 

A cardinal rule for night fly­
ing is to never stare at anyone 
object for any length of time. 
Although this holds true for 
daylight flying, it is more im­
portant at night. It is much 
easier to get fixation at night 
and experience vertigo. Second, 
the pilot must rely more on his 
instruments. During daylight 
hours the pilot has the s'ur::: 
rounding terrain as, a ready 
reference, but at night a' ci.ose 
and continuous check:of his ' in'­
struments must be made. ' " 

Hovering can be accom­
plished both with and without 
the use of the landing light. 
Hovering at night should be ac­
complished at an altitude of ap­
proximately 5 feet instead of 
the usual 3 feet. This affords 
the pilot a greater safety factor 
and eliminates the possibility of 
being blinded by the reflection 
from 'the landing light when 
used. As a precautionary meas­
ure, all hovering and hovering 
turns should be kept as slow 
as possible. Don't get in a 
hurry. When the landing light 
is not used, the reflection from 
the : navigation lights can be 
used to determine your distance 
from the ground. Most pilots 
will find that hovering at night 
is one of the most difficult ma­
neuvers to master. 
" Takeoffs at night are only 

slightly modified from the nor-

Captain Baugh is the H-1 9 (Chick­
asaw ) and H-37 (Mo jave) Br anch 
Chief for the Depar tment of Rotary 
Wing Train ing. H e is dual qualified 
and instrum ent rated and has logged 
approximately 3,000 flight hours. 
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mal daylight takeoff. The' big­
gest change is that altitude 
should be gained over airspeed 
initially. This is a precaution­
ary measure so the pilot will 
not inadvertently allow the heli­
copter to settle back to the 
ground. After a climb has been 
established, straight and level 
flight is accomplished in much 
the same way as in daylight 
hours, with the exception that 
ground objects are not readily 
available for orientation. and a 
closer check must be Jllade on 
the airspeed and altitude. 

Probably the most important 
phase of any flight is the final 
approach. Approaches with .the 
landing light offer no special 
problems. Approaches to a 
light are made at a slightly 
shallower angle than the nor­
mal 12 0 approach angle. This 
shallower angle offers the pilot 
better control of the helicopter. 
During the approach, the 
ground is not readily visible for 
groundspeed reference, so the 
airspeed must be closely moni­
tored to avoid hovering at a1ti­
tude or having excessive for­
ward sp~ed~ Another precau­
tionary ' measure is to avoid 
staring at' the approach light. 
I t is a common experience of 
Army helicopter pilots to fall 
into this rut and experience fix­
a tion. This could be disastrous. 
As mentioned" before, it is ex­
tremely important to cross­
check all instruments and keep 
your attention moving from the 
inside of the helicopter to the 
outside. 

Night autorotations are a 
problem to the new ,Sioux ,pilot. 
After some practice this ma­
neuver can be accomplished 
with the same precision as day-

light autorotations. This ma­
neuver is best performed utiliz­
ing the landing light. One of 
the most important steps is to 
adjust the landing light before 
takeoff. A good "rule of 
thumb" method is to turn it on 
while the aircraft is on the 
ground to see where the beam 
focuses. The beam should focus 
approximately 2 paces in front 
of the helicopter. This method 
will give you an approximate 
setting; minor adj ustments 
should be made after complet­
ing the first autorotation. 

This maneuver is executed in 
much the same manner at night 
as during daylight hours. Entry 
to the autorotation is done in 
exactly the same manner as 
daylight. After a descent has 
been established, the landing 
light should be turned on. Turn­
ing the landing light on prior 
to entering the autorotation is 
of little or no value. During the 
descent, the pilot must again 
divide his attention between the 
instrument panel and the ex­
terior of the helicopter. N or­
mally, the runway will become 
readily visible at approximately 
200 feet. The closer you come 
to the ground, the faster the 
rate of closure appears. Care 
must be exercised here not to 
apply collective pitch too quick­
ly or too abruptly. This could 
leave you hanging in the air 
with low rotor rpm. To apply 
collective pitch at the right 
time, look out in front of the 
helicopter about ,50, feet and do 
not stare at the ground directly 
in front of the helicopter. This 
will give you a more accurate 
evaluation of the r~te of ,closure 
and it will be easier to deter­
mine the correct time to apply 

(Con tinued on page 26) 



tlw.te9'tuted 
~~stems 

Captain M. Jameson, Arty 

BACK IN THE early days of 
the flying machine - when 

the sky was uncluttered by 
guided missiles, sputniks, and 
DC-7s, a time when the radio 
waves were yet to be shattered 
by a voice crying (on position­
reporting frequency), "West 
Gate this is Blue Nose 4, where 
in tarnation are y'all ?"-about 
the only problems the hardy 
airman faced were weather and 
women. 

Only one of those hardy in­
dividuals concerned himself 
with the problem of weather. 
This hero, whose name is lost 
in antiquity, invented an ingen­
ious device to indicate wheth­
er the aircraft was holding a 
steady course. The magic box 
consisted of a DC Gyro that 
stabilized a vertical needle. As 
long as the aircraft held to a 
course, the needle remained 
centered. Any change from 
course caused a proportional 
displacement of the needle. A 
spirit level placed beneath the 
needle indicated proper coordi­
nation during a turn. Using this 
device (called needle and ball) 
to maintain direction, along 

Captain Jameson is a project test 
pilot for the United States Army 
Aviation Board. He is a Master 
Army Aviator and has logged ap­
proximately ;",000 flight hours. 

with airspeed to maintain pitch, 
some degree of success was at­
tained in attitude flying. The 
primary fault of this system 
was that such a high degree of 
skill was required that only a 
few individuals ever mastered 
it. 

This small measure of s uc­
cess for a few, however, proved 
that attitude flying was feasible 
and could be accomplished. 
Thus, much time and effort 
were devoted to improvement 
of the system. 

The result of those efforts 
was a gyro stabilized circular 
card that presented both pitch 
and bank on one instrument. 
This, coupled with a gyro sta­
bilized compass card for direc­
tion, reduced the skill level re­
quired; almost any pilot, with 
a few hours training, could 
achieve a measure of attitude 
stability. 

In fact, many pilots devel­
oped such a high degree of skill 
with this system that they be­
gan to think that this was the 
ultimate and the only improve­
ment to be accomplished for­
ever in instrument flying tech­
niques. 

During World War II, ingeni­
ous production line techniques 
created such a surplus of these 
instruments that new develop-

ments were economically un­
sound for years. 

While attitude stability in­
s t rum e n t development re­
mained somnolent, great strides 
were being made in the field of 
navigation and approach aids. 
The omni range had begun to 
replace the old Adcock range, 
and ILS and GCA offered pre­
cision approaches not attain­
able by a highly skilled pilot 
on previously-existing attitude 

. instruments and aids. 
As the supply of old attitude 

instruments began to deplete, 
several manufacturers started 
to study the problems of instru­
ment flight and navigation 
equipment. Although different 
conclusions were derived by the 
various companies, the basic 
premise of all was that the ex­
isting equipments were pri­
marily error-showing instru­
ments; that is, they show that 
the aircraft is off course, off 
glideslope, and so forth. The 
pilot is constantly engaged in 
computing and applying correc­
tions to these errors. If these 
corrections are a fault of the 
system, the obvious solution is 
to build a device that changes 
these errors to positive correc­
tions. This, then, is the basic 
principle of all integrated sys­
tems. 

Since all integrated systems 
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function basically the same, 
this will be a discussion of the 
system recently evaluated by 
the U.S. Army Aviation Board. 
The one main difference in this 
system from others is in atti­
tude presentation; it offers a 
completely natural attitude 
presentation. A small, movable 
airplane silhouette is presented 
in the center of the instrument. 
If the aircraft is banked to the 
left, the airplane shows a left 
bank, and the compass card ro­
tate~ to the right as the horizon 
would do in a left turn. If you 
fly in a nose-high attitude, the 
little airplane goes above the 
center, and so forth. 

Three command modes are 
available for direction. They 
are: heading, capture, and 
track. 

For heading merely select the 
desired heading and push the 
heading button (or mode). This 
will cause the lateral command 
(calied the bug) to displace up 
to 30 0 in the direction of the 
desired course. To complete the 
action bank the aircraft until 
the bank index is again aligned 
under the bug. This will limit 
the degree of bank (can be va­
ried in each type of aircraft for 
standard rate turn). By keep­
ing the index aligned under the 
bug, you will roll out asymptoti­
cally on the selected heading. 
Now, as long as the bug and 
index are kept in alignment, 
you are either on the selected 
heading or you are properly 
correcting to get on heading. 

Can't you just see this new 
magic machine in a procedure 
turn ,or a holding pattern? Out­
bound? Just set up the heading 
and match the needles. There 
is no worry about too steep a 
turn or overshooting the head­
ing. Now there is even time to 
think about other things that 
need attention. 
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Now, let's navigate this dude. 
We want to intercept a 105 0 

radial of the Pearly Gates 
(PGS) omni. Since the com­
pass card on the situation dis­
play is slaved to magnetic head­
ing, we are always reading 
magnetic bearing. By select­
ing 105 0 on the course index, 
the course displacement bar 
displaces to give us a graphic 
display of our situation. The 
aircraft is in the center; the 
radial we want to intercept is 
on the right and ahead of us, 
and we read on the lubber line 
and course index that we are 
on a 25 0 intercept bearing to 
the radial. When you push the 
capture button (or mode), the 
heading index is automatically 
blocked out, and you are feed­
ing omni to the bug. The com­
puter is thus rigged to give you 
an intercept angle of from 10 0 

-

60 0
, depending on distance and 

direction from course. We 
merely hold the bank index un­
der the bug (match the nee­
dIes). This will take us to and 
asymptotically roll-out on the 
selected course. N ow we push 
the track button and drive 
home. The track mode actually 
holds us on course, corrects for 
wind drift, and so forth. 

The same mental helps are 
available on the ILS. Simply 
drive around the procedure 
turn in the heading mode until 
inbound, then push the capture 
button, match the needles, and 
you're on course. The track 
mode should be pushed at the 
outer marker inbound as this 
also activates the glide slope, 
which is presented on the pitch 
command (tiptanks) . Now, 
keep the heading by ma'tching 
the needles, and glide slope by 
matching wings to tiptanks. 

Oh, yes, you still have to 
drop the gear yourself. 

In the Board's evaluation of 

this system, the aircraft has 
been brought unerringly to the 
center line of the runway in 
over 200 ILS approaches. 

To date, the Board has tested 
four integrated systems. All 
have similar functions; all are 
great. I hope that all of you who 
fly IFR Army aircraft will soon 
have one of these systems 
aboard. 

Night Flying ... 
(Continued from page 24) 

pitch and the amount to be ap­
plied. 

The forced landing, in day­
light or dark, is probably the 
biggest life-saving maneuver 
you will have to perform in a 
helicopter. While operating in 
a local area at night, a pilot 
should familiarize himself with 
the terrain and stay over open 
terrain as much as possible. 
Upon experiencing engine fail­
ure, the normal daylight emer­
gency procedure should be fol­
lowed. The landing light should 
be used during the last part of 
the descent to observe obstruc­
tions and pick out the most ad­
vantageous spot for touch­
down. If a flare is needed, its 
steepness should be limited so 
that ground reference will not 
be lost by placing the range of 
the landing light above the 
ground. A touchdown should be 
made with the least amount of 
ground run, because it is diffi­
cult to determine the exact 
ground conditions by use of the 
landing light alone. 

Most of the statements made 
about the difficulty of night 
flying come from pilots with 
either limited experience in 
night operations or those who 
have been using daylight pro­
cedures. The few simple meth­
ods stated above can greatly 
simplify night flight in the 
Sioux. 
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It's the 

Atmosphere 

That Counts 

A DARKLY TANNED cap-
tain hooked his heels over 

the lower rung of a chrome bar 
stool and leaned back, elbows 
resting on the bar. He twirled 
a glass in his hand and stared 
out to the sun-drenched patio. 
His eyes moved from group to 
group around the crowded pool. 
A foursome of playsuited offi­
cers' wives chattered over 
bridge hands in the shade of a 
gaily striped umbrella. He 
watched a teenager arch from 
the high board and drop cleanly 
into the green water. Moving 
around the pool, his dark eyes 
stopped at a feminine shape 
stretched on the concrete apron. 
The black bathing suit was 

This ar ticle was prepared by the 
United States A rmy Board for A via­
tion Accident R esearch. 

sharply focused against the 
white beach towel; her face was 
lifted to the sun under dark 
glasses, f ram e d by short 
cropped blond hair. He saw a 
hand lift to tug black latex up­
ward, and his gaze remained 
fixed as he slowly brought the 
glass up and sipped. 

"Mark !" 
A healthy backslap pulled his 

reluctant eyes to a beaming 
face beside him. He saw a grin­
ning pudgy face, and Mark's 
eyes registered surprise. 

"It can't be ... " 
"Sure is!" A stout captain 

thrust his hand forward. "John­
ny Goulf, in the flesh!" 

Mark slipped from the bar 
stool and pumped the officer's 
hand. "Johnny boy! I haven't 
seen you since we left Sill. 

IIIIIII~ r r ~ 
I 

Where did you come from?" 
Johnny Goulf grimaced. 

"Please. Let's talk about some­
thing else." He raised his hand 
to touch the Senior Army A via­
tor wings on Mark's chest and 
asked, "When did you get 
these ?" 

"About a year ago. What's 
with you? Haven't you been 
flying since the old days?" 

Goulf turned toward the bar. 
"Yeah, I've been flying all right, 
three accidents in the last year 
and a flight evaluation board 
tomorrow. That's why I'm 
here." 

Mark laid his hand on Goulf's 
shoulder and said, "I'm sorry 
Johnny. What happened?" 

"Oh, the usual thing. The 
accident reports all read pilot 
error, and I guess they're 
right !" 

"But you were the hottest 
pilot in our class. I can remem­
ber standing at the stagefield 
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and watching you shoot barrier 
landings. There wasn't another 
guy in our class who could lay 
them in like you." 

Goulf signaled the bartender 
. and held up two fingers. He 
smiled wryly. "Yeah, I've been 
wondering what happened my­
self. Somehow I just lost that 
old touch, and it seems that 
everything I do turns out wrong 
anymore." 

Mark watched the bartender 
pour their drinks, then changed 
the subject. "Where have you 
been all this time?" 

"Oh, I had a couple of years 
overseas and I've been in sev­
eral units around the states. 
Mostly, I've been stuck behind 
a desk making staff studies of 
every subject you can think of, 
plus a lot of other duties that 
had little or no connection with 
aviation." 

Mark stared at his companion 
in surprise. "And you mean 
that in the last 8 ' years you 
haven't a c cum u I ate d 1500 
hours?" 

"Fifteen hundred hours! I've 
been lucky to make annual mini­
mums. My 759 shows the high 
total of 800 hours, including 
training !" 

"Good gosh, what units have 
you been in?" 

Goulf dropped a dollar bill on 
the bar, raised his drink and 
swallowed. "It's a pretty long 
story. When I left Sill, I was 
assigned to a unit down South. 
It was a good outfit and swell 
duty. 

"Just before I arrived they 
had a rash of accidents, and the 
old man had the right idea: he 
cut down on all flying and elimi­
nated short field work. We flew 
only from the main field, and 
enough to meet minimums. 

"You'd think that would cut 
the accidents. But, you know 

. a funny thing happened. 

.28 

The darn accident rate went up 
instead of down. We just 
couldn't figure it out." 

Mark lowered his glass and 
looked back to the pool side. 
He watched the blond roll to 
expose her tanned back to the 
sun. "We had pretty much the 
same deal at my first unit, but 
the old man made a different 
approach to the problem. He 
had us going into strips and 
practicing power approaches 
and barrier landings until I 
could have done them in my 
sleep. 

"When I reported in he hit 
me with a batch of SOPs, and 
two days later I had a written 
exam that covered everything 
in them. 

"Remember how we thought 
that final check ride at Sill was 
so tough ? Well, the check ride 
he gave me made that seem like 
a joy ride. With all the things 
he found wrong with my flying, 
it's a wonder I ever graduated; 
he stayed on my back until I 
could do every maneuver just 
the way he thought it should 
be done." 

Goulf climbed up to a stool 
and followed Mark's gaze. 
"That's 180 0 from the way we 
were treated. The old man as­
signed us an L-19 and told us 
to go out and fly around the 
area solo for an orientation 
ride. One thing I will say for 
him, he sure wasn't hard on his 
pilots. I remember many a bad 
weather day when we were 
scheduled for flying, he'd come 
down and get to talking about 
his days in Paris during World 
War II. Usually we'd wind up 
in a bull session and you can 
guess what the subject was." 

Mark brought his eyes back 
to his companion and smiled. 
"Our CO had us hopping all the 
time. He had bad weather days 
planned out way in advance. We 

had to make full content lesson 
plans for every subject you can 
think of. And when some free 
time came along, somebody got 
the nod to take the platform. 
We studied weather, radio navi­
gation, instruments, and prac­
tically memorized Dash-1's. We 
went over accidents and cause 
factors for every report he 
could get his hands on. He had 
the poor flight surgeon give us 
a complete course on aviation 
psychology and physiology. We 
had briefings from the fire 
chief, the provost marshal, the 
tower operator, the GCA con­
troller, and maintenance officer. 
Even the chaplain got in on the 
act! 

"He kept our reading room 
filled with current issues of 
safety magazines. We had Ap­
proach from the Navy, Flying 
Safety from the Air Force, the 
Army Aviation Digest from 
Rucker, Flight Safety Founda­
tion Bulletins, and dozens of 
accident summaries and studies. 
He even had racks installed in 
the rest room. Believe it or not, 
I've actually seen fellows pass 
up Playboy until they'd caught 
up on all the safety news. 

"You know, much as I 
drowsed through all those sub­
j ects and academics d uri n g 
training, and, dull as I thought 
they were, this guy's enthusi­
asm and the way he put it over 
kept us coming back for more. 
He had a way of making you 
want to know everything there 
is to know about Army flying. 
I guess he was a good sales­
man." 

Goulf pulled his glance away 
from the pool. "What happened 
to the accident rate?" Mark 
smiled. "It hit the bottom. You 
know we went for a solid year 
without an accident and with 
all the flying we did, that was 
really amazing." 



"And you believe all that ex­
tra work was responsible?" 

"No. I think it was what 
caused the extra work, the atti­
tude that all of us in the unit 
developed. It's hard to define 
without sounding a little pom­
pous. Guess you'd just have to 
call it a professional approach. 
You could sense it in every man 
in the unit. 

"The CO built it around basic 
desires - mainly to make our 
jobs important and develop 
pride in ourselves, the unit, and 
the Army. That just naturally 
brings on a lot of hard work 
when you take it seriously. And 
he kept our enthusiasm going 
by setting the example and 
taking a personal interest in 
every job and every man. 

"That unit had an air of 
efficiency that made extra work 
a pleasure. Accident rates are 
bound to go down in that kind 
of atmosphere." 

Goulf nodded. "Sounds great. 
Wish I could have been exposed 
to some of it. Maybe I wouldn't 
be meeting that Board tomor­
row." 

Mark asked, sympathetically: 
"What really happened to make 
you have those accidents?" 

"Aw, the first one was last 
August. I was making a night 
cross-country in a Bird Dog­
didn't make much of a preflight 
because I was in a hurry to get 
going. The fuel gauges read 
full when I left, but I ran out 
of gas 30 miles from destination 
and had to bail out. The tanks 
hadn't been topped after an 
afternoon flight. 

"The second one happened 
back in January. I was making 
a power approach-had a little 
crosswind, not much-touched 
down and let the darned thing 
get completely away from me 
and ground-loop. Tore the gear 
off and buckled a wing. 

IT'S THE ATMOSPHERE THAT COUNTS 

"Three weeks ago, I had the 
one that capped them all. Can 
you imagine forgetting your 
flaps when you're making a 
short t a k e 0 f f in a loaded 
Beaver? Well, take a good look 
at the boob who tried it! The 
aircraft was a complete loss and 
I'm lucky to be standing here. 

"That's my sad tale. You can 
understand why I'd like to 
change the subject. Where'd 
you go overseas ?" 

"Out to the far East. And 
darn if I didn't end up in 
another unit just like the one I 
left. If anything the CO was 
even more thorough. He just 
didn't take any t h i n g for 
granted. There were two IPs in 
the unit and he kept them on 
us all the time. On top of that 
the last thing I ever wanted to 
be was a maintenance officer! 
Guess what assignment I got?" 

"Maintenance officer?" 
"You named it. I guess I was 

the least inspired maintenance 
officer in the Army." 

"What happened?" 
"When the old man gave me 

the assignment he stuck right 
with me. We went over the 
TOE, made a complete inven­
tory and equipment inspection, 
and we pored over the main­
tenance personnel records for a 
day and a ha~. I had never 
thought much about what goes 
on at maintenance-just knew 
that if the aircraft flew without 
trouble, we had good mainten­
ance or the other way around. 
But when he got through with 
me, I wouldn't have swapped 
that job for any other spot in 
the unit. 

"I really sweated and put in 
some long hours but, when I 
left, the CO gave me the best 
efficiency rating I've had." 
Mark sipped his drink and 
watched the blond sit up and 
take a cigarette from her 

purse. He stared at her profile 
for a long moment, then turned 
back to Goulf. 

"What about you ?" 

"Strangely enough I went 
overseas and got the same type 
assignment. But that's where 
our paths split. The day I 
checked in the old man ap­
pointed me to the spot and told 
me to check with the mainten­
ance sergeant who could give 
me all the dope. I was like you; 
that was the last asignment I 
wanted. Two years of it with 
that unit didn't change my 
opinion one bit. We had the 
laziest bunch of louts you've 
ever heard of; I couldn't get 
them to work for sour apples. 
It didn't seem to bother the old 
man much, though. When we 
couldn't meet our maintenance 
schedules, he just cut down on 
flying. 

"Our supplies and equipment 
went from bad to worse. I 
never knew what we had to 
work with any of the time I was 
there. When we needed a part, 
you can bet it wasn't to be 
found. It's a wonder we ever 
got any flying in, and being 
maintenance officer gave me 
very little confidence in our air­
craft." 

"Didn't your commander ever 
try to do anything about it?" 

"Naw! He didn't seem to 
care. In his own words, the only 
thing he was looking for was 
orders home." 
Gou~ picked a quarter from 

his change on the bar and 
walked across the lounge to the 
juke box. He stared into the 
multicolored s wi r 1 i n g neon 
lights, dropped his coin into the 
slot and made three selections 
at random. 

Mark sighed, shrugged and 
turned to watch his friend ap­
proach the bar. 
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A S HE WHEELED into his 
driveway, Henry was pleas­

antly immersed in thoughts of 
the new next door neighbor who 
cut a delightful figure in shorts 
as she lay sunning on the patio. 
Quite a decided improvement 
over the old battleax who did 
live there, he reflected. Henry 
was suddenly jerked back to 
the present by a neck-snapping 
jar and screeching of metal. 
His face portrayed chagrin and 
dismay as he got out to survey 
the wreckage of his new garage 
door and the crumpled car grill. 

Henry knew he had only him­
self to thank for allowing a 
feeling of complacency and un­
related thoughts to divert his 
attention from the task of driv­
ing. Misfortunes such as his 
are also experienced by avia­
tors, when they overreach 
themselves to get that old 
"home free" feeling and fail to 
perform pro per prelanding 
checks. 

While shooting proficiency 
landings, the pilot performed 
three to the satisfaction of the 
instructor pilot. The IP then 
got out, and the pilot continued 
the flight solo. He flew in the 
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local area, checking various 
navigational aids, and then 
made a full-stop landing at an­
other airfield. Departing, he 
flew directly to another field 
and called operations for land­
ing instructions. He received 
acknowledgment and was re­
quested to call on base. On the 
downwind leg, he performed 
prelanding checks and turned 
base. He called the tower and 
lowered flaps to 12 ° . As he 
flared for landing and began 
touchdown, the propellers of 
the Seminole made contact with 
the ground. There was sudden 
stoppage of both engines, and 

the aircraft slid to rest with 
damage to both propellers, fuse­
lage belly, and antenna. Eye 
witnesses reported that the 
landing gear was in a retracted 
position while the aircraft was 
on final before contacting the 
runway. Detailed field mainte­
nance inspection disclosed no 
malfunction of gear indicating 
systems nor related material 
failure. 

Another pilot entered down­
wind with the gear apparently 
down and locked. Turning base, 
he switched on landing lights 
and extended 20° flaps. The 
pilot stated that after a 200-foot 
ground roll, the landing gear 
handle red light came on and 
the right wing started to go 
down. He added power, but the 
aircraft continued to settle until 
the propellers hit the runway. 
Investigation by maintenance 
personnel failed to uncover any 
discrepancies in the landing 
gear system after a complete 
continuity check of the affected 
circuits and repeated cycling of 
the gear. 

Henry'S flight of fancy cost 
him no more than a few bucks 
and a sound ribbing from 
friends. The two Seminole ac­
cidents cost Uncle Sam in excess 
of $15,000. 

Eyewitness report: gear retracted on final 



CRASH SENSE 

It would have been better to have put the wheels down 

ever, and he varied his eleva­
tion as much as 500 feet to 
maintain visual contact with 
the ground. He felt that he 
still had sufficient terrain 
clearance. According to his in­
terpretation of the map, the 
highest feature in the vicinity 
was 1,059 feet. As he contin­
ued, he began to search for a 
beacon that should have been 
nearby and asked his passenger 
to do the same. The aircraft 
was in level flight and operating 
normally. Suddenly the aircraft 
crashed into trees. After pass­
ing 165 feet through the trees, 
the Bird Dog came to rest in 
an inverted position. 

THE SCOUTS HAVE A MOTTO 

Sam grunted with disgust as 
he reluctantly tore his eyes 
from the "Game of the Week" 
just as Mickey Mantle was 
about to slam a homer over the 
fence to bring in the loaded 
bases for an almost certain 
Yankee win. "Might as well go 
to the store," he mumbled. "El­
vira will never shut her big 
trap until I do. If I hurry, I 
can still catch the last two inn­
ings." Sam wended his way 
marketwards, wrapped in spec­
ulation whether or not Mantle 
really would come through with 
a homer. Suddenly, he discov­
ered he had forgotten to write 
down the items Elvira wanted, 
and now he couldn't remember 
what she wanted. This meant a 
trip back home and more heck­
ling. 

Old Sam will no doubt miss 
the last inning of his ball game 
and will probably get a first­
class dressing down from his 
spouse. A viators suffer more 
severe consequences for failure 
to give proper thought and care 
to preplanning flights. 

The aviator thought that he 
was familiar enough with the 
terrain along his route not to 
bother about entering the mini­
mum en route altitudes in his 
flight log. Visibility at the time 
of takeoff was two miles. While 

making a position report, he 
asked for weather at the field 
and was told that the weather 
was good. He failed to get a 
weather forecast ahead and 
soon encountered clouds at his 
flight level of 2,800 feet. He 
descended to 2,200 in order to 
maintain VFR. Some cloudi­
ness was still encountered, how-

This accident began taking 
form when the pilot did not fa­
miliarize himself with the ter­
rain elevations along his route. 
It continued when he initially 

The aviator did not bother to write down MEA 
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took off with a visibility of only 
two miles with an indication of 
minimum VFR ceiling en route. 
The situation was further ag­
gravated when he failed to ob­
tain the weather along his 
course, which was reported as 
600 feet overcast at the time of 
the crash. 

Another aircraft took off on 
a routine round robin, and the 
pilot made his first position re­
port about an hour later. He 
estimated ETA as a little more 
than two hours. A short time 
later, while attempting to tune 
in the next r~dio station, the 
pilot realized that he was not 
as far along his course as he 
had expected to be ; he assumed 
that excessive win d shad 
thrown him off schedule. After 
checking with an airfield in an 
effort to determine his true po­
sition, he suddenly realized that 
he would not have enough fuel 
to reach his destination. At 
this point, he declared an emer­
gency and stated that he had 
less than 10 minutes fuel re­
maining. He was still not sure 
of his position. Later, he noti­
fied the tower that he was bail­
ing out. The aircraft crashed 
in a field a short distance from 
a city, a total loss, and the 
pilot sustained fractures and 
lacerations. 

The pilot had computed his 
flight time for the round robin 
to be 3 hours and 10 minutes. 
Assuming that he had 3 hours 
and 50 minutes of fuel by the 
time he was airborne, this 
would give him 40 minutes fuel 
reserve. Later computation, 
however, disclosed the estimat­
ed flight time to be 3 hours 
and 35 minutes, leaving only 
15 minutes fuel reserve. Ar­
riving at a point en route, the 
pilot switched tanks and esti­
mated his flight time to his 
destination to be 1 hour and 25 
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minutes. Actually, considering 
35-knot en route winds, his time 
was 1 hour and 55 minutes, 5 
minutes less than the pilot's 
estimate of his remaining fuel. 

After having been told they 
could take the morning off, the 
pilot and copilot were assigned 
a flight on short notice. Appar­
ently considering the flight rou­
tine, neither carried a Jeppesen 
Manual or other publications 
listing frequencies of radio aids 
en route. The pilot was told to 
expect en route wind to be 12 
knots at 3,000 feet with possible 
th understorms. Pas se n g e r s 
were loaded and the aircraft 
took off. The pilot soon found 
himself south of course and 
made a correction to the left. 
Forty-five minutes later, the 
copilot tuned the ADF to their 
destination but received a weak 
signal. Passing over a moun­
tain and through what he be­
lieved to be a front, the pilot 
unsuccessfully looked for a cus­
tomary check point. The pilot 
still believed he was south of 
course. Thinking they would 
reach their destination in 15-20 
minutes, the pilot flew out his 
ETA without seeing any famil­
iar landmarks. Attempts were 
made to establish their position 
by visual ground orientation, 
radio, and map, but all these 
actions failed. Completely lost, 
the pilot began issuing "May 
Day" calls as the fuel situation 
became dangerously low. Fin­
ally, with no fuel left, the pilot 
made an autorotation onto an 
unimproved field. The rough­
ness of the terrain caused the 
collapse of the front gear, and 
the helicopter began to roll for­
ward on its nose. As the pilot 
pulled back on the stick to pre­
vent it from going over, low 
rpm flexed the rotor blade 
downward and chopped off the 
tail pylon. All occupants es-

caped without injury. 
Sam missed out on a red-hot 

ball game and was sentenced to 
a few hours in the doghouse 
for his absorption wjth details 
unrelated to his mission. An 
aviator doesn't get off so easy 
when he sallies forth for a 
flight without careful prior 
planning. 

WEATHER TO GO? 

An inherent tendency to do 
as he is told, overconfidence or 
a desire for adulation and praise 
has sent many a person out on 
a limb to try the impractical. 
When an aviator lets either of 
these influence his better judg­
ment, he is buying a one-way 
trip to chaos. Exceeding known 
capabilities in an aircraft 
amounts to the same as pitting 
a tenderfoot against a killer 
stallion. 

Though the pilot had never 
flown cross-country at night in 
a particular mountainous area, 
and had less than 1 hour of 
night Sioux time in the past 
7 months, he elected to fly 
a mission in marginal weather 
in which en route conditions for 
fog formation were excellent. 
The weather station was re­
porting a ragged overcast ceil­
ing of 2,200 feet and light rain 
for an hour prior to takeoff. 
Unknown to the aviator, condi­
tions midway along his route 
were 800-foot ragged overcast, 
light rain, ground fog, and a 
temperature-dewpoint spread of 
2°. 

Thirty miles from his depar­
ture point, the pilot encoun­
tered heavy rain and reduced 
visibility. He decided to turn to 
another field and wait out the 
weather. Arriving there, heavy 
rain and poor visibility forced 
him to orbit the field and await 
the passing of the storm. While 
orbiting he identified a high-



CRASH SENSE 

This aviator encountered weather he couldn't handle 

right-hand pattern for an ac­
tual dead-stick landing. Using 
30° flaps on the downwind leg 
and 45 ° flaps on final, the pilot 
satisfied himself that he could 
reach his intended point of 
landing. At 300 feet, he restart­
ed his engine and climbed to 
4,000 feet to practice upper air 
work. A short time later he 
a g a i n dropped down and 
stopped his engine for a dead­
stick landing. He then made a 
360 ° -turn on the downwind leg 
to check the winddrift, lowered 
flaps, and tried to make the 
same ground tracks as in his 
first pattern. Going into the 
final with 45 ° flaps, the pilot 
had descended to 200 feet when 
he suddenly realized his touch­
down would be short of the 
runway. His attempts to re­
start the engine were unsuc­
cessful and he concentrated on 
gliding and landing the aircraft. 
As he neared the runway, the 
Bird Dog began clipping the 
tops of bushes and then hit 
a 12-inch embankment 30 feet 

way and thought of landing but 
decided against this because of 
the traffic. As he continued his 
turn, the Sioux struck the 
ground wire of a high-tension 
powerline. One main rotor 
blade was broken off and the 
aircraft pitched downward to 
the right, bursting the bubble. 
It continued a spiral to the 
right, falling some 60 feet and 
striking an embankment. The 
embankment gave way, and the 
chopper slid down a bank some 
20 feet and came to rest along­
side the highway. 

Rescuers arrived at the scene 
to find the passenger had died 
in the crash and the pilot was 
in a dazed, seriously inj ured 
condition. Neither the pilot nor 
passenger was wearing shoulder 
harness or helmet. 

VENTURED 
BUT NOTHING GAINED 

Even an inexperienced sofa 
jockey can tell you that nothing 
ventured means nothing gained. 
Official ST dash-Is (sofa tech­
niques) are quick to point out 
that this applies to piloting 

down lover's lane and that pio­
neering into unknown fields can 
sometimes be dangerous. 

A pilot and his passenger 
took off in a Bird Dog. After 
flying about 10 minutes in the 
local area, the pilot set up a 

The pilot was satisfied he could reach his intended point of landing 
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from the end of the runway. 
The pilot and passenger evacu­
ated the wrecked aircraft as it 
came to rest on its nose, some 
15 feet from its intended goal. 

Janie will give amorous Sam 
some sign when he is getting 
into dangerous territory, allow­
ing -him time to make a stra­
tegic withdrawal with no worse 
indignities than a stinging 
cheek and a ringing head. He 
can' bide his time and wait until 
she is in a more receptive mood. 
Unfortunately, an aviator does 
not always have an opportunity 
to retreat when he discovers 
himself on forbidden and un­
known ground. 

HOT ROD HARRY 
Nothing escapes the roving 

eye ·of Hotrod Harry as he rap­
idly tools his jalopy down the 
winding avenue. He can spot a 
trim figure or well-turned ankle 
three blocks away. 

"Wow! Get a load of that," 
he moans, as a delightfully pro­
portioned sweater sweeps by. 
Swiveling his head with a las­
civious leer, he glides in and 
out of traffic, indifferent to the 
yells and blanched faces of 
passing motorists. What th' 
heck! He can drive that souped­
up flivver from the back seat 
with his feet. Harry's counter­
part is seldom found in avia­
tion, but when he is ... 

On this day visibility was 12 
miles and the sky condition was 
5,000 feet with scattered clouds. 
Wind blew across the field at 
7 mph. The Beaver, with pilot, 
copilot and three passengers, 
approached the field and at­
tempted to contact the tower. 
No answer was received, how­
ever, as the tower was unat­
tended at the time. The pilot, 
seeing no aircraft in the traffic 
pattern and hearing no radio 
calls, made a call in the blind 
and cleared for landing. 
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He thought the Beaver would go around 

During a normal final ap­
proach s 0 m eon e suddenly 
yelled, "Look out!" A loud noise 
was heard and a silver blur was 
seen streaking beneath. The 
Beaver shuddered and began to 
fall. 

Another aircraft, making a 
straight in approach from a 
radio homer located 6 miles 
away, had landed well in be­
hind the Beaver, which was still 
in the air. The pilot of this 
aircraft stated that he saw the 
Beaver on the downwind leg, on 
base leg and final approach, but 
he thought the Beaver would 
go around, and elected to con­
tinue his approach. Rapidly 
overtaking the descending 
Beaver, the pilot gunned his 
aircraft in an attempt to pull 
under it. As the aircraft passed 
under, the left wing of the 
Beaver struck his stabilizer, 
shearing the wing, and the L-20 
fell to the left and struck the 
ground, tearing the right wing 
off. It then slid along the ground 
for 5 feet, ripping the left ele-

vator and horizontal stabilizer 
from it. The other aircraft 
taxied on down the runway and 
onto the parking ramp. The 
pilot was later unable to satis­
factorily explain why he did not 
initiate necessary action when 
another aircraft was observed 
in the traffic pattern ahead. 
Crash and rescue personnel re­
moved the five occupants who 
suffered serious but not danger­
ous inj uries. The Beaver was 
completely demolished. 

Not quite so serious was this 
one, but it could easily have 
been. One Bird Dog pilot was 
flying downwind on the east 
side of the strip; another was 
making a low reconnaissance 
on the west side. Neither pilot 
was aware of the presence of 
the other. Both aircraft turned 
base to the west at the same 
time. One was just beginning 
his turn on final as the other 
completed his. The wing of one 
struck the wheel of the other, 
causing damage to the leading 
edge of the wing. The aircraft 



with the damaged wing applied 
power and started a slow climb 
back to the field as the other 
pulled up. Both then landed 
without further incident. 

Hotrod Harry may continue 
with impunity for a while, but 
sooner or later he will end up 
ogling the pretty nurse who 
comes to change his bandages­
if he is lucky. 

SUMMER HEADACHES 
Transition from the jaunty 

Jaguar to the versatile jeep is 
no easy step. Moving out of 
the luxurious foreign model to 
the steering wheel of the prac­
tical jeep demands more than 
just a dash of adjustment on 
the part of the operator. By the 
same token, Army Aviators 
who are accustomed to flying 
commercial type aircraft from 
civilian fields find that they also 
have to adapt to the more pow­
erful combat Army aircraft, 
which fly from shorter and of­
ten rougher strips. 

Landing at the airfield, the 
reserve officer checked the ap­
proaches for traffic, then taxied 
onto an active runway, check­
ing magnetos and full power on 
runup. Using 30° flaps, he 
gradually added power to roll 
true down the runway and then 
added full power. Although not 
excessively rough, the sod run­
way was marked by tire ruts. 
Beginning its takeoff roll, the 
aircraft assumed a tail-high at­
titude and became airborne as 
it struck some ruts and a slight 
rise in the field. It bounced 10 
feet and then settled to the 
ground, main gear first, in suf­
ficient force to spread the main 
gear, allowing the prop to strike 
the earth 10 times. The Bird 
Dog became airborne again, and 
the pilot c.limbed to 1,000 feet. 
Although the instruments read 
normal and there was no appar­
ent vibration he realized some-

CRASH SENSE 

He realized something was wrong . .. 

thing was wrong, and returned 
to the airfield and landed. He 
found the propeller blades bent, 
and closer inspection revealed 
a cracked oil pump. 

Investigation revealed that 
the pilot, on a 2-week active 
duty training tour, had no flight 
time in the Bird Dog during 
the previous 10 months. This 
aviator was accustomed to 
maintaining proficiency in civil­
ian type aircraft under govern­
ment contract and was unfa-

miliar with rough field tech­
nique. 

Another pilot reported for 
summer training. He had no 
tactical flying during the pre­
ceding year and his only flying 
was done in commercial aircraft 
with tricycle landing gear. 
Practicing a power approach 
landing on a road strip, the 
aviator made a touchdown 100 
yards from the approach end 
of the strip. No brakes were 
used until he had traveled 80 
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Lack of proficiency breeds summer headaches for Bird Dog pilot 

On the basis of the factual 
information contained in the 
PUZZLER on page 13, the rec­
ommended solutions are as fol­
lows: 

With this in mind we will 
re-examine the courses or ac­
tion presented. 

Since successful visual ad­
justment of artillery at a dis­
tance of 7 miles and at an alti­
tude of 2,000 feet is an extreme­
ly remote possibility, the first 
alternative can be eliminated 
without further consideration. 
Contour flying in and around 
the target area is a suitable 
solution; however, this tech­
nique is dependent upon indi­
vidual pilot and observer skill, 
supplemented by practice and 
prior planning. Low-level navi­
ga tion in unfamiliar terrain is 
difficult. Excessive delays will 
result if a lack of coordination 
exists between the FDC and the 
observer. There is a strong pos­
sibility that difficulties would 
be compounded due to poor ra­
dio reception at low altitude. 
This naturally would result in 
longer periods of time spent 
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over enemy held territory and 
grea ter expos ure to small arms 
and automatic weapons fire. 
D n d e r these circumstances, 
successful completion of the 
mission would be marginal. 

Flying in the clouds and 
keeping one's self oriented 
properly on the ground is some­
what questionable. Again, tech­
nique and coordination would 
be at a premium. A primary 
consideration here would be the 
exposure of the aircraft to vis­
ual automatic weapons fire 
when descending below the base 
of the clouds to permit the 
pilot and/ or observer to see the 
target. Of course, if the enemy 
possesses automatic tracking 
equipment with . their auto­
matic weapons, nothing is 
gained by flying in the clouds. 
The time required over and 
around the target area and ex­
posure to automatic weapons 
(visual or automatic track) at 
a critical altitude (approxi­
mately 2,000 feet) nullifies the 
possible success of the mission. 

The last course of action of­
fers certain advantages of pri­
mary importance. Flying at an 

yards. At this point the pilot 
realized that his groundspeed 
was excessive and he applied 
power for a go-around. Experi­
encing no immediate power re­
sponse, he then chopped the 
power. The aircraft continued 
to roll toward trees at the end 
of the strip. Hoping to avoid 
the tree barrier, the pilot at­
tempted to turn off the strip 
onto an open field. The aircraft 
left the road, but the left wing 
contacted trees, veered to the 
left and came to a rest with 
damage to both landing gears 
and the wing. 

altitude of 8,500 feet minimizes 
the effect of small arms and au­
tomatic weapons fire. The high­
er altitude will improve radio 
reception and expedite the fire 
mission. Fewer delays would 
result because of good commun­
ications; thus a shorter period 
of time spent over the target 
area could be anticipated. The 
use of "at my command" gives 
the pilot observer direct control 
of the firing, thus permitting 
greater flexibility in searching 
our area from which to observe. 
The danger presented by enemy 
aircraft at that altitude is con­
sidered a calculated risk justi­
fied by the advantages outlined 
above. 

Even if attacked by enemy 
aircraft, the Bird Dog probably 
has a better chance of survival 
than if fired upon by automatic 
weapons at low altitudes. In 
this case the pilot could conduct 
evasive maneuvers and seek 
refuge in the clouds. If the air­
craft is damaged but still fly­
able, or an engine failure oc­
curs, sufficient altitude remains 
to permit a power-off descent 
to friendly lines. 



Effective with the January 
1959 issue, a new distribution 
ystem was put into effect for 

the U. S. ARMY AVIATION 
DIGEST. The procedure under 
which this command allotted 
so many copies to each com­
mand, headquarters, unit, etc., 
was discarded in favor of a 
proced ure to allow those or­
ganizations to state both their 
desire for the magazine and the 
number of copies wanted. 

Under the new procedure, in-
tallation requirements are de­

termined by staff coordination 
a t the headquarters. The 
proper staff agency determines 
which units and activities at 
the in tallation should be fur­
nished the Digest, and the 
quantity to be furnished each. 
Thi information is mad e 
known to the post publications 
officer. He, in turn, reports the 
total quantity required to the 
AG publications center which 
serves the installation. As each 
volume is received from the 
printer, the AG publications 
center ships the reported quan­
tity to the installation. The 
post publications officer then 
distributes to the units and ac­
tivities in accordance with the 
instructions furnished previ­
ously by the re ponsible staff 
agency. 

Changes in in tallation dis­
tribution are effected in much 
the same manner as initial re­
quirements are determined. 
Therefore, units and activities 
hould addre s inquiries con­

cerning di tribution of this 
magazine to the post publica­
tion officer in accordance with 
locally prescribed procedure. 

DIGEST 
FACTS 

With the April issue of the U. S. ARMY AVIATION DIGEST comes 
a long-awaited expansion of your magazine. The Digest came into being 
in February 1955 , little more than 4 years ago. 

The birth of the Digest was attended by very little fiouri hing of trum­
pets. Many Army Aviators on active duty were not aware of its xi tencc 
in the beginning. Today there are few Army Aviator throughout the world 
who are not familiar with the "orange" book. In fact, in the flying fra­
ternity, military, general, and commercial, we've gained fri nds and recogni­
tion. Reader's Dige t and many other publication have quoted u . 

There's a good reason for this. It Ii s in the gratifying fact that our 
officer and enlisted readership are more intimately involved with the Digest 
than with many other service publications. Actually , the Digest is a publi­
cation almost wholly put together by its readers. This is dictated not so 
much through economic necessity and the smallnes of the staff a by the 
enthusiasm of the Army Aviator for his exacting pecialized field of 
endeavor and his sincere desire to see his skills and equipment used to the 
fullest extent. 

We like to look back to our February 1955 issue and congratulate 
Army Aviators for the steady growth of aviation activities, so vital to 
national defense, during this burgeoning period. 

Army Aviation has not reached the point where further progress and 
improvement is unlikely. It would be gravely dangerous thinking to 0 

assume for a moment. Our fervent wish i that thi official publication for 
Army Aviation will meet the challenge off red by the incredible expan ion 
of organic aviation and it contribution to Army readiness . It can do 0 

only through your continued upport and active participation. 



The most radical change in the L-23F is the seating a rrangement . 
With a wider, deeper, Cl nd longer fuseia ge, four deluxe s ats fit in ad: d 
the pilot's com p rt e nt. Space for a fi ft h seat is cp.f'ailable. The windows 
can be classed as p ic ure w' :.cp t usi:1g 0 m uch :magination . T here' s even 
a FASTEN EAT BELTS, NO SMOKING sign. 

Fuel injection results in improved fuel consumption, better engine 
operation in quick climb configuration, and e liminates carburetor icing. 

According to the U. . A rm y Aviation Board project officer, one of 'zohe 
most outstanding features is the growth potential of the F model Seminole. 
With the ex isting fu selage, wings and tail, it can be fitted with turboprop 
engines and pressurized. All parts of the 0 and F models are interchangeable. 

Three of the F model Seminoles have been ordered for evaluation. 




