
SEPTEMBER 1961 

ARY, USAARU 
FT RUCI(ER, ALA 



AVIATION DJGEST 
EDITORIAL STAFF 

SEPTEMBER 1961 

U. S. ARMY AVIATION SCHOOL 

Maj Gen Ernest F. Easterbrook 
Commandant 

Col Warren R. Williams, Jr. 
Assistant Commandant 

Col Allen M. Burdett, Jr. 
Deputy Asst Commandant 

CAPT JOSEPH H. POOLE 
FRED M. MONTGOMERY 
RICHARD K. TIERNEY 

DIANA G. WILLIAMS 
SGT THOMAS M. LANG 
LINDA K. FOLSOM 

VOLUME 7 SCHOOL STAFF 
NUMBER 9 

ARTICLES 

HOME ON ONE, Capt Thomas N. Hurst, Arty 

THE IMPORTANCE OF PLANNING, Robert M. Dickinson 

WHY NOT TIGERS? Gerald T. Thorpe . 

MAINTENANCE PERSONNEL TRAINING PROGRAM, 
Lt Theodore S. Chase, TC . 

SAFETY IN ACTION, William E. Carter. 

AUTOROTATIONAL CHARACTERISTICS AND RECOVERY 
ALTITUDE REQUIREMENTS FOR THE HU-IA HELICOPTER, 
Bayard T. McWilliams 

TWX 

ARMY COMMAND CONTROLLED AERIAL SURVEILLANCE 
VEHICLES, Capt Edward C. Kopeschka, Arty 

NEW ACCIDENT REPORTING FORM 

SAVED BY GROUND EFFECT . 

NEW THREAT TO FLIGHT SAFETY 

FALCON'S NEST 

CRASH SENSE 

1 

5 

7 

9 

12 

16 

18 

20 

25 

27 

29 

30 

32 

MEMO FROM FLIGHT SURGEON, Col Spurgeon Neel, MC Inside Back 

Keep Those Manuscripts Coming 
Belp the Army Aviation Program by eontributing useful 

information on subjects listed on the masthead (right) of 
the DIGEST .. Everyone is urged to beeome a joiner - join 
the eontributors. If you have a suggestion for improvement* 
if you disagree with a certain article, or if you have a story 
with a safety message, please put your thoughts on paper 
and mail them to the editor. If your .rticle is published 
you~U be eligible for a $50, $75 or $125 CASH award. And 
wobldn~t it make you feel good if your safety message or 
story helped to save another Army Ayiator's life? How 
about making your contribution today! 

Keep Tltose Manuscripts Coming. 

Lt Col James B. Gregorie, Jr. 
Acting Director of 
Instruction 

Lt Col C. E. Lawrence 
CO, USAAVNS Regiment 

Lt Col Morris G. Rawlings 
Combat Developments Office 

Lt Col Julius E. Clark, Jr. 
Secretary 

DEPARTMENTS 

Lt Col Raymond P. Campbell, Jr. 
Tactics 

Lt Col Conway L. Ellers 
AElvanced Fixed Wing 

Lt Col Wayne N. Phillips 
Rotary Wing 

Lt Col Harry J. Kern 
Maintenance 

Lt Col John R. Riddle 
Publications and 
Non-Resident Instruction 

Maj Roy V. Hunter 
Primary Fixed Wing 

The U. S. ARMY AVIATION DIGEST is 
an official publication of the Department of 
the Army pUblished monthly under the 
supervision of the Commandant, U. S. Army 
Aviation School. 

The mission of the U. S. ARMY A VIA· 
TION DIGEST is to provide information of 
an operational or functional nature concern­
ing safety and aircraft accident prevention, 
training, maintenance, operations, research 
and development, aviation medicine and 
other related data. 

Manuscripts, photographs, and other illus­
trations pertaining to the above subjects of 
interest to personnel concerned with Army 
Aviation are invited. Direct communication 
is authorized to: Editor·in·Chief U. S. 
AR.MY AVIATION DIGEST, U. S. Army 
Aviation School, Fort Rucker, Alabama. 

Unless otherwise indicated, material in 
the U. S. ARMY AVIATION DIGEST may 
be reprinted provided credit is given to the 
U. S. ARMY AVIATION DIGEST and to 
the author. 

The printing of this publication has been 
approved by the Director of the Bureau of 
the Rudget, 22 December 1958. 

Views expressed in this magazine are not 
necessarily those of the Department of the 
Army or of the U. S. Army Aviation School. 
Unless specified otherwise, all photographs 
are U. S. Army. 

Distribution: 
To be distributed in accordance with 

requirements stated in DA Form 12. 



WHEN THE FIRST Caribou 
came to the Army A via­

tion School several months ago, 
the Director of the Department 
of Advanced Fixed Wing Train­
ing directed that an attempt be 
made to establish a standard­
ized single engine procedure 
which could be applied to all 
Army multiengine airplanes. 
A t first this, seemed to be an 
impossible task. At that time 
several different procedures 
were in use, depending upon 
what year you went through 
school - all this on one air­
plane. Second, several twin­
engine aircraft were in use, al­
though not all were issued to 
field units. 

Captain Thomas N. Hurst 

After a closer look, it ap­
peared that if the major steps 
in the procedure were general­
ized enough, a single procedure 
could be established. It was 
hoped that if this could be 
done, it would be accepted 
worldwide. Everyone who went 
through AAF pilot training 
during World War II remem­
bers the old GUMP check. If 
you found yourself in a strange 
aircraft, or if procedures were 
forgotten, you could always fall 
back on this and, it seems, nev­
er go wrong. If the Army could 
develop one single-engine pro­
cedure which would be as uni­
versally accepted as G UMP, 
this would be a major accom-

plishment. As a result of this 
study, the following procedure 
was adopted: 

1. DETERMINE which 
engine has failed. 

2. FEATHER the dead 
engine. 

3. METO power on the good 
engine. .,n 

4. ELIMINATE external 
drag. 

Capt Hurst is chief of the Multi . 
engine and E xaminers Branch. 
Instrument Division, Dept of Adv 
F / W Training, USAAVNS. H e 
is a Master Army Aviator with 
approximately 6,000 hours in both 
fixed and rotary wing aircraft. 
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5. CLEAN UP the cockpit. 
N DW let us examine each Df 

these steps in detail. 

DETERMINE 

AlthDugh this is nDt actually 
a part of the single-engine pro­
cedure, it must be included in 
this discussiDn because the sin­
gle-engine prDcedure cannDt be 
cDmmenced until after this is 
accDmplished. This discussiDn 
is not cDncerned with such er­
rDrs as fuel starvatiDn due to' 
failure to switch fuel tanks, 
failure to' apply carburetor 
heat, Dr Dther acts of omission 
Dn the part Df the pilot. Neither 
is it cDncerned with a missing 
engine or. partial pDwer loss. It 
IS cDncerned with what to do 
if YDU IDse an engine. Any sin­
gle-engine procedure is predi­
cated upDn the assumptiDn of 
sudden and cDmplete pDwer 
IDSS Df the critical engine. Due 
to the direction of rDtatio.n, 
this is always the left engine 
on United States aircraft. 

There are several ways to de­
termine which engine has fail­
ed. On some aircraft, such as 
the L-23, the dead foot - dead 
engine method is the mDst re­
liable, since the engine instru­
ments will nDt tell you which 
engine is DUt. Manifold pres­
sures will be approximately 
the same, and the prDpeller on 
the, dead engine will windmill 
just abDut as fast as the other 
one. 

Some pilots prefer to retard 
the dead throttle as thee next 
step in procedure, Dr as a meth­
od of identifying. Bear in mind 
that this serves only to confirm 
what you already know. It en­
sures against feathering the 
wro.ng engine. This step is used 
extensively in student training 
as an added safety precautiDn. 
Actually, if the dead engine 
has been positively identified, 
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as it should have been by dif­
ferential rudder pressure, this 
is an unnecessary, time con­
suming step, and can be omit­
ted. In other words, if you 
know you are right, gO' ahead 
and feather. 

Some aircraft are equipped 
with torque meters, which give 
the best indication of which 
engine is out. The CaribDu is 
equipped with thrust meters. 
The indicato.rs are graduated 
in inches of water, and a zero 
(or below) thrust indication 
immediately identifies which 
engine has failed. Incidentally, 
the Caribou also. has an auto­
matic feathering system in 
conjunction with the thrust 
meters. A thrust differential 
of 4 inches of water during 
takeoff will automatically 
feather the low-pDwered en­
gine. 

FEATHER 
This is by far the most im­

portant step in the entire pro­
cedure. Your aircraft may be 
able to stay airborne dragging 
gear or flaps, but not with a 
windmilling propeller. The 
most serious loss is not just 
from the drag created but from 
the lo.ss of directional control 
resulting from assymetrical 
power. A sudden yaw results., 
and the airplane may go into 
a violent roll if something isn't 
done in a hurry. Rudder is ap­
plied, resulting in further drag 
and an accompanying loss in 
airspeed. Feathering the pro­
peller eliminates virtually all 
the drag from the windmilling 
propeller, and adequate rudder 
control returns. This step 
alone may be sufficient to' al­
low the pilot to regain direc­
tional contro.l Df the aircraft 
and get back on the gro.und 
safely, even if the other steps 
are not carried out. 

In the case of internal failure 

or pro.peller imbalance, serious 
vibrations are set up and may 
shake the airplane to pieces if 
nDt eliminated. The important 
thing to remember is to feather 
immediately once the dead en­
gine is positively identified. 
While determining is a pre­
liminary procedure, feathering 
is the first step of executiDn. 

METO POWER 

METO means "maximum ex­
cept for take o.ff." Some manu­
facturers and other services 
may refer to this as maximum 
cDntinuous power Dr normal 
rated power. In an effort to­
ward clarity and understanding 
as well as standardizatio.n, the 
Army has now adopted the 
term METO. This is not take­
off power. It is usually the next 
lower setting and has no time 
limit as far as the engine is 
concerned. This setting re­
quires a rich mixture, and the 
FULL RICH Dr AUTO RICH 
position on the mixture con­
trol lever ShDUld be selected be­
fore advancing the propeller 
levers and throttle. 

The amount of power neces­
sary varies with type of air­
craft, circumstances, g r 0' s s 
weight, and Dther co.nditiDns. 
Rather than consider all the 
variables and try to. determine 
how much power is required to 
maintain a desired airspeed, al­
ways apply METO power first. 
If it is later determined that 
this much is not required, it 
may be· reduced. 

ELIMINATE EXTERNAL DRAG 

This means simply gear and 
flaps UP. Since the landing 
gear contributes only drag, it 
ShDUld be retracted first. The 
flaps contribute lift and drag, 
and while retraction may be de­
layed or the flaps left down, 
there will be some sacrifice in 
airspeed and control responses. 



This is especially true in flap­
eron aircraft such as the Cari­
bou, or in aileron droop air­
craft. If in a copilot airplane 
retract gear and flaps simul­
taneously. 

CLEAN UP 

Turn off items that are not 
needed. The emergency has al­
ready been solved with the 
completion of the previous 
steps. This step includes re­
tarding the dead throttle and 
propeller levers, moving mix­
ture control lever to IDLE 
CUT -OFF, shutting off magne­
tos, generator, fuel booster 
pump, etc., as may apply to a 
particular aircraft. There is no 
need to hurry during this step. 
Probably no damage would re­
sult if it were forgotten. It is 
a matter of good cockpit pro­
cedure to have everything 
turned off that isn't being used, 
and this may be done when 
time permits. 

RAISE TH E DEAD 

While not listed as a separate 
step, the wing on the dead 
engine side should be raised to 
50. This will eliminate some of 
the rudder pressure and pro­
vide better directional control. 
With a high rudder such as the 
Caribou has, which is above the 
turbulent area behind the en­
gines and wing, almost no rud­
der pressure is required to hold 
heading. This is due to the 
aerodynamic qualities of the 
tailplane and the turning mo­
ment of the vertical fin. This 
type aircraft has very good 
single-engine characteristics. 

AIRSPEED 

Every item in the emerg­
ency portion of this procedure 
is aimed at maintaining desired 
airspeed. At very low air­
speeds, the aircraft may be-

come uncontrollable and spin 
in. In this case, power must be 
red uced. From a psychological 
point of view, it is very difficult 
to reduce power when airspeed 
is low, especially if you are just 
above treetop level. For exam­
ple, in the L-23D, if an engine 
is lost immediately after take­
off at 80 knots lAS with takeoff 
power on the good engine, the 
airplane will be uncontrollable; 
however, it is possible to main­
tain level flight and control­
lability at 73 knots lAS (69 in 
some cases) if power is reduced 
accordingly. Pick the lowest 
point in the terrain, if neces­
sary, and lower the nose to pick 
up airspeed. (For those- who 
have not had the scenic, low 
level tour of the Choctawhat­
chee Valley near Fort Rucker, 
it is very interesting in the fall 
of the year when viewed from 
this altitude.) With airspeed, 
we can gain altitude, have 
directional control, and return 
safely to the field. 

SUMMARY 

Any single-engine procedure 
can be varied to meet particu­
lar circumstances. For exam­
ple, if safe single-engine speed 
is attained before lift-off and 
the landing gear is retracted as 
soon as definitely airborne, 
there is only one thing to d(}­
feather. (This is done auto­
matically on some airplanes.) 
For all other regimes of flight 
before entering the traffic 
pattern, feather and increase 
power; gear and flaps will al­
ready be up. After the landing 
check is completed, a new phase 
is entered; gear and flaps must 
be retracted in proper se­
quence. On final approach after 
a landing is assured, merely 
continue approach at reduced 
power and make a normal land­
ing. 

HOME ON ONE 

Since in emergencies pilots 
always revert to the method 
they have been practicing in 
training, any standardized sin­
gle-engine procedure must be 
applicable at any time during 
the flight. However, rather 
than remember a procedure 
and be able to execute it 
accurately, it is far better to 
avoid all critical areas of flight 
if the mission permits. In this 
case, loss of an engine will not 
become an emergency. And 
remember, that second engine 
is for making the forced land­
ing, not for continuing to des­
tination. 

ENGINE FIRE IN FLIGHT 

This subject probably de­
serves separate treatment due 
to its importance; however, it 
is included here because it does 
involve single - engine flight, 
and no single-engine discussion 
would be complete without at 
least mentioning this aspect. 
The same standardization in­
structions can be applied to 
these procedures as well as sin­
gle--engine procedures. Since 
the Caribou is the first Army 
aircraft to have engine fire ex­
tinguishers, this seems to be a 
good place to start. 

After much experimentation 
and discussion, it was finally 
decided to reduce the procedure 
for engine fire in flight to the 
following three major steps: 

1. FEATHER, 
2. FLUIDS, and 
3. EXTINGUISHER. 

FEATHER 

Other services and agencies 
were consulted in an effort to 
gain knowledge from those 
having more experience than 
the Army in this field. They 
were emphatic in defending 
this as the first step. The- ob­
j ect of feathering is to stop 
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the flow of combustibles into 
the engine oompartment, the 
theory being that if there is 
nothing to burn, the fire will go 
out. It is claimed that stopping 
the rotation of the engine will 
do this quicker than anything 
else. 

FLUIDS 

The next step is to cut off all 
fluids flowing into the engine. 
Move the mixture lever to the 
IDLE CUT-OFF position; then 
turn off the fuel and oil (the 
Caribou is e qui p p e d with 
guarded toggle s wit c he s 
located on the emergency panel 
for this purpose). Closing these 
switches cuts off these combus­
tibles at the main firewall. 
Other aircraft have separate 
shut-off valves, although they 
may not be as conveniently lo­
cated as in the Caribou. Future 
aircraft will have only one con­
trol to perform all of these 
functions. One movement on 
the part of the pilot prepares 
the engine for the extinguish­
ing agent. 

EXTINGUISHER 

The Caribou aircraft has two 
separate engine fire extinguish­
ing systems, one for each en­
gine. Pulling the FIRE-PULL 
T-BAR handle on the emer­
gency panel releases the extin­
guishing agent into the engine 
nacelle and wheel well of the 
respective engine. If a second 
shot is required, the extin­
guisher for the other engine 
can be used by turning the 
handle to the left and pulling 
again. This may be more ef­
fective if done at reduced air­
speed. 

CLEAN UP 

The c 0 c k pit should be 
cleaned up according to the pro­
ced ures already described un-

der single-engine shut-down. 

GENERAL 

Care should be taken that an 
actual engine fire exists before 
executing this procedure. It 
may be a malfunction of the 
fire detection system that has 
caused the fire warning light 
to come on. The best check is 
to make a visual inspection on 
the affected side; visible smoke 
or fire is sufficient cause for 
putting the engine fire proce­
dure into effect. 

Sometimes the fire warning 
light will come on for zone 1, 
which is forward of the auxili­
ary firewall, due to an overheat 
condition. This usually occurs 
during c lim b 0 u t at higher 
power settings. Red u c i n g 
power may eliminate the over­
heating and the fire warning 
light. If the light goes out, 
the probable cause is a cracked 
or broken exhaust stack. The 
immediate emergency has been 
sol v e d; however, prolonged 
flight should not be attempted. 
Further damage may result in 
a serious emergency. Land as 
soon as practical and repair the 
damage. 

EXPECT THE UNEXPECTED 

One further word is neces­
sary regarding single-engine 
flight. The Army does a lot of 
unit training and the pilots 
used as instructors are not al­
ways experienced as instruc­
tors or standardized in their 
procedures. It may be well for 
the regularly assigned instruc­
tors to pass on some of their 
experiences in this field. 

Always expect the unex­
pected. This is the cardinal rule 
for instructors. If the wrong 
engine can be feathered, some­
one will feather it. As a matter 
of fact, nearly every student in 
a twin-engine transition course 

will feather the wrong engine 
at least once during his train­
ing. Knowing this, the instruc­
tor should maintain constant 
vigilance and anticipate the 
student's action. He should 
also plan what he will do in 
such a case. 

Here are some e x amp I e s 
which illustrate the instruc­
tor's problems: 

(1) The pilot failed to take 
any corrective action when 
given a single-engine on the 
takeoff roll; the YAC-1 con­
tinued to accelerate and would 
have become airborne if the IP 
had not taken over. 

(2) The pilot raised the 
landing gear when given a sin­
gle-engine on base leg; IP had 
to initiate a go-around on final 
approach. 

(3) The pilot had just level­
ed off at 8,000 feet and put the 
Y AC-1 in the landing configu­
ration to simulate a go-around. 
As power was reduced, he 
glanced down at the left thrust 
meter, saw it indicating zero, 
and feathered the left engine. 
When asked why he did this, he 
glanced at the right thrust 
meter, saw it reading zero, and 
immediately a t tern pte d to 
feather the right eng i n e. 
BOTH ENGINES WERE OP­
ERATING NORMALLY UP 
TO THIS TIME. If the IP had 
not taken over, both engines 
would have been feathered. 

( 4) W h i 1 e practicing re­
coveries from unusual posi­
tions, the pilot was given a 
single-engine during an ap­
proach to a stall; when power 
was applied on the good engine, 
the aircraft went into a violent 
roll. 

These are just a few exam­
ples, but I think they show be­
yond a doubt that the instruc­
tor should "expect the unex­
pected." D 
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THROUGHOUT his training 
and his subsequent flying 

career, the Army Aviator is 
constantly reminded of the im­
portance of planning in ad­
vance. Practically every day 
he is told: "Plan ahead!" It is 
drilled into him by rote. 

When a thing is constantly 
repeated, it sometimes loses 
the force of meaning and de­
scends to the level of the sub­
conscious. Now this is fine for 
skills which must become au­
tomatic to be most effectively 
performed, such as the me­
chanical art of flying an air­
plane. But the planning which 
an Army A viator must do 
throughout all phases of his 
job should never become auto­
matic, performed wit h 0 u t 
thought. The Army Aviator, 
and for that matter any Army 
officer, must learn to bring all 
the mental powers at his com­
mand to bear on the planning 
which he does. 

For this reason it is useful 
to emphasize the importance of 
planning, to make sure that it 
is practiced at the conscious 

Robert M. Dickinson 

level of the mind. Moreover, 
the necessity for planning has 
increased significantly since 
the beginning of World War II. 
Today we are faced with an al­
most paradoxically perplexing 
situation in which events oc­
cur much faster than ever be­
fore, and there are more (and 
harder to understand) vari­
ables determining the chain of 
events. This means that deci­
sions must be made much 
faster while requiring much 
greater and more thorough 
mental effort. 

How can we expect an Army 
Aviator, for instance, to make 
a decision more rapidly, and 
yet think it through much 
more carefully, than he would 
have done 19 years ago? Par­
tial answers to a question of 
this type exist on a larger 
scale, such as in the carrying 
out of national strategy. Giant 
electronic brains can augment 
and speed up the thought proc­
esses of the decision-makers in 
the Pentagon. But the individ­
ual officer, faced with similar 
problems on a smaller scale, 

can hardly carry an electronic 
computer in his aircraft or on 
the front lines. 

Traditionally there were two 
approaches to the problem of 
decision-making in an action 
situation. The first depended 
on the individual thinking fast 
enough to consider all the vari­
ables and coming to a decision 
in time to take action. This 
worked in many fields, from 
business to sports, where it is 
not possible to establish in ad­
vance a standardized approach 
to every situation. But in 
many of these same fields this 
approach is no longer satisfac­
tory. Several years ago an 
Eastern college had a star 
quarterback, who, according to 
their coach, could never make 
the big time. It seems that 
the quarterback had to think 
about everything he did in-

A form er flight instructor while 
on active Army duty, Mr. Dick­
inson is now employed by the 
Esso Research and Enginee'ring 
Company, Linden, N. J. If e also 
serves as an aviator with the New 
J ersey Army National Guard. 
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stead of doing it automatically 
a split second faster. He was 
good enough fO'r their league, 
but modern sports being what 
they are, he wouldn't have been 
able to make decisions fast 
enough in the Big Ten or pro 
football. 

The second approach was to 
train the individual to react 
automatically, without think­
ing consciously in a problem 
situation, by having him prac­
tice stimulus and reaction over 
and over until his reflexes were 
conditioned. Thus, the con­
stand drilling in offensive and 
defensive plays by crack foot­
ball teams. An example even 
closer to Army Aviation is the 
practice in forced landings that 
every aviator remembers from 
his primary flight training. The 
engine is cut in many different 
situations, until practically all 
PO'ssible emergencies are cov­
ered and the proper emergency 
procedures become automatic 
to' the pilot. 

The second approach is still 
effective and will continue to 
remain so in many situations. 
However, as problems become 
still more complex, as the risks 
of emergencies or the dangers 
involved in actually going 
through the emergencies grow, 
the necessary practice becomes 
more complex, difficult, and ex­
pensive. For example, compare 
the complex jet cockpit simula­
tors of the Boeing 707 or Con­
vair 880 with the World War II 
Link trainers. 

Ultimately both approaches 
have limitations. In many sit­
uations human minds simply 
cannot think fast enough to be 
able to think through all the 
factors involved in a decision 
and take timely action. In 
many others, there will be no 
way of simulating a realistic 
version of the situation for re-
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flex conditiQning. More signifi­
cantly, reflex action, even when 
conditioned, is frequently not 
the correct action in a particu­
lar set of circumstances (such 
as those met in modern war­
fare) . 

The answer, obviously, is 
planning - of the right kind. 
Individuals must learn to think 
ahead even more than is done 
now. The approach prO'Posed 
here is to forecast every possi­
ble alternative in particular sit­
uations, think through in ad­
vance the best action for each 
alternative, and then set up a 
system so that when any of 
the alternatives occur, the 
proper action or set of actions 
takes place. 

This is decision-making in 
advance, when there is plenty 
of time to consider all the vari­
ables and the decision-maker 
can use all the resources of his 
conscious mind instead of de­
pending on subconscious re­
flexes. A probability weight­
ing, either formal or informal, 
of the various alternatives 
would be useful in allocating 
resources in advance. On a 
large scale, with modern com­
puters, the forecasting process 
can become very sophisticated, 
cover many variables, and go 
several steps into the future 
beyond the first action-reac­
tion. But even the individual 
Army A viator can utilize this 
approach (which may be view­
ed as a much-refined version of 
b 0' t h traditional approaches 
combined), but it would be 
greatly simplified, with a lot 
less high-powered technical as­
sistance and sophisticated tech­
niques available. 

What has been said so far is 
nothing really new - rather 
it is a change of emphasis. At­
tention is focused to a greater 
extent on the importance of 

two elements: 1) the need for 
planning in greater detail and 
to a much greater extent than 
ever before, and 2) the need 
for a truly workable system to 
put the plans into action. 

Such a system must be able 
to: detect and determine what 
is happening, Le., which alter­
native is actually occurring; 
with maximum possible speed 
put the proper, predete'rmined 
course of action automatically 
into operation; evaluate the re­
suIts; take new and different, 
but also predetermined and ap­
propriate action; continue this 
process until a predetermined 
objective is reached or a pre­
determined failure is realized. 
A great deal of research must 
of course be done before a sys­
tem of this sort can be devel­
oped for use at all levels of ac­
tivity. 

Although the primary intent 
of this brief article is to spot­
light the importance of ad­
vance planning for the individ­
ual aviator, there are also im­
plications for Army Aviation 
and the people involved in it on 
a much larger scale. Because 
Army Aviation represents the 
hope for a revolutionary new 
concept of battlefield mobility, 
the people in Army Aviation 
will be in planning and fore­
casting for tomQrrow's army. 
They will be instrumental in 
helping to evolve the new bat­
tlefield concepts and principles, 
as well as the tactics and mili­
tary hardware. 

The weight of this responsi­
bility should emphasize to the 
Army Aviator of today the im­
portance of planning in ad­
vance before every major step 
or action, of making it a con­
scious and continual process, 
and of doing the best and most 
complete job of planning pos­
sible. D 



Why 
Not 
Tigers? 
OUR ARMED FORCES are 

tigers, cO'mposed O'f ag­
gressive O'fficers and men. Tig­
ers that win wars and keep the 
peace. Men that knO'w what 
they and their equipment can 
d0'. 

HO'W ab0'ut the Army A via­
to'r? D0'es he have the confi­
dence to do any job his ma­
chine is capable 0'f? Have we 
by 0'ur teaching meth0'ds made 
him one 0'f the 600 "nO't to rea­
S0'n why," shying away frO'm 
any maneuver or pr0'cedure not 
used in training ? Have we 
made him feel that a flight 
evaluation board is waiting for 
him if he S0' much as uses car­
buret0'r heat 0'n a IO'W reC0'n­
naissance, even if he feels 
there is a possibility of the car­
buretor icing? 

I t is impossible t0' teach an 
aviator all the situatiO'ns he 
will be faced with, but we must 
teach him t0' think. An ex­
planatiO'n shO'uld be given on 
the why 0'f all pr0'cedures. 

I am cO'ncerned about these 
things when I observe an L-19 
pilO't using 45 0 flaps t0' land O'n 
a 5,000 ft runway when there 
is a DC 7 turning final. I am 
c0'ncerned when questi0'ns are 
asked like, "How dO' y0'U g0' 
frO'm a high recO'n to a I0'W re­
con ?" 

Have all the standards de­
signed fO'r pres0'IO' and primary 
students been given to rated 
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aviators as a must f0'r all sit­
uati0'ns? In a contr0'lled cO'urse 
the student pil0't is seldom 
faced with unusual situations 
and the pr0'cedures he learns 
usually work. When they are 
n0't the best for the situati0'n 
he is forgiven f0'r being a stu­
dent. But sh0'uld a rated Army 
A viatO'r think and fly like a stu­
dent for the remainder of his 
career? 

Is it possible t0' have t0'O' 
many don'ts without an ex­
planation? I w0'ndered ab0'ut 
this when I heard an aviator 
of 5 years experience say he 
had never I0'oped an airplane. 
I forgot about the don'ts and 
nO'rmal training maneuvers and 
my thO'ughts drifted back O'ver 
the years. Back to a CA VU 
mO'rning and a J -3 Cub. 

The air was sm0'O'th, and far 
below the w0'rld I0'oked clean 
and neat. My pulse quickened 
as I shO'ved the n0'se down. I 
had been thinking abO'ut this 
since I solO'ed a week past. Air­
speed was building, contr0'ls 
were tight; now was the time. 
Back O'n the stick, easy at first. 

The w0'rld is dropping away 
from the n0'se ; mO're back pres­
sure and full thr0'ttle. The 
gr0'und is nO' longer in sight, 
0'nly blue sky; and I am tight in 
my seat. LoO'k back n0'W, watch 
for the horizon; airspeed is 
falling 0'ff fast, m0're back pres­
sure. Here cO'mes the W0'rld up­
side down and level with my 
wings; n0'W I see only ground. 
Ease off 0'n the P0'wer, relax 
S0'me stick pressure. Airspeed 
building; I can feel the c0'ntrols 
becO'ming alive again. Back to 
straight and level, ease 0'ff 
more back pressure, add power 
to cruise and I have c0'mpleted 
my first I0'op. I had met my 
first real challenge, and now I 
could walk with pride al0'ng­
side the "0'ld" pil0'ts. As long 
as I lived by the "f0'rmula" and 
the rules of the rO'ad, the sky 
was mine. 

Since that day in the past, I 
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have not only practiced the 
normal training maneuvers but 
the ones I heard about or 
thought of. How slow can I fly? 
Slower than the wind at times. 
Ever stood still or actually 
drifted backward over the 
ground? How fast can I land 
on the wheels and stay down? 
One-wheel landings, landing in 
a turn, takeoffs at less than 
cruise power to simulate a 
heavy load or possible loss of 
rpm in a climb-out, dead stick 
landings from every altitude­
I practiced any maneuver to 
help me master my machine. 

Early in my career I pur­
chased a Steerman PT-17 and 
with it a book on aerobatics 
written by an RAF colonel. 
Some of those maneuvers were 
real works of art. Ever hear of 
a "Pair of Spectacles" (Cuban 
Eight flown inverted) ? I tried 
them all, no spur of the mo­
ment things, but carefully 
thought out maneuvers and al­
ways keeping a safety reserve 
of altitude and visibility. 

Why did I practice all of 
this, the maneuvers never at­
tempted in normal flight? An 
airplane is a tool, you say, to 
go from A to B or to accom­
plish a certain mission where 
medium turns, straight and 
level, climbs and descents are 
all that is necessary. I feel the 
more you know about your ma­
chine's capabilities and your 
own, the better you can per­
form the job at hand. New pos­
sibilities for using the equip­
ment are practical only if the 
men can meet the challenge. 

Perhaps by simulating under 
careful planning all the unex­
pected things that could hap­
pen on a mission, you will nev­
er have to explain what did 
happen to an accident board or 
why the mission was not ac­
complished to your CO. 

Is safety stressed to the 
point of the "I had better not 
fly, something might happen" 
attitude? Low-level flying is 
of utmost importance to the 
Army Aviator in combat or 
tactical flying; yet we hear, 
"Don't fly low; your engine 
might quit." Let's tell the rifle­
man, "Don't use your weapon; 
it could jam." 

No need to exceed the design 
limits of the airplane. How 
long past, or have you ever 
practiced turns holding the 
steepest bank possible? Or 
how about slow flight, just 
above stalling, or accuracy 
landings from all altitudes? 
How about slips and slipping 
turns, turning approaches? 

If you are floating too far 
on landing, would you raise the 
flaps or add more? Why not 
try it on a long runway and 
find out the best technique. 
Overshooting where a go­
around would end up in the 
trees is a poor time and place 
to experiment. Which is the 
best technique for takeoff from 
deep snow, mud or high grass? 
Why not practice three-point 
takeoffs with and without 
flaps? See which feels the best 
to you. Maybe someday you 
will have to land in the same 
conditions. Have you practiced 

three-point landings with pow­
er on during touchdown and 
roll out? 

What if your mission calls 
for a landing and takeoff on the 
curve of a road? Ever prac­
ticed turning landings or take­
offs? 

Most aviators are by nature 
free thinking, competitive peo­
pIe; they would not love flying 
if this were not so. Let's keep 
the pot from boiling over, but 
by all means let's keep it boil­
ing. Let the imagination go. 
There are many safe maneu­
vers to do, and generally there 
are several right ways to do 
them. 

My soul is stirred and I glow 
with pride to be a member of 
the Army Aviation School 
when I fly with young Army 
Aviators like the lad awhile 
back. On a check ride he land­
ed past his go-around point in 
a situation where a go-around 
would have been a disaster, 
saying he would rather bust a 
check than bust his posterior. 
Now there was a thinking man. 
The spark is there; let's keep 
it glowing. D 

It is not the author's intent to 
condone unauthorized flight maneu­
vers in aircraft placarded against 
such maneuvers. Aerobatics should 
be confined to those permitted by 
the aircraft handbook. - Editor 



Maintenance Personnel Training Program 
COMBAT EFFECTIVENESS 

of Army aircraft depends. 
to a large degree on the quali­
ty, as well as the quantity, of 
maintenance personnel avail­
able to the field. During World 
War II the Army used small, 
simple - to - maintain aircraft. 
These aircraft were organic to 
field artillery and performed 
observation type missions. This 
equipment was effectively 
maintained by mechanics 
trained to work on the engine, 
rig the controls, repair com­
ponent parts, repair the fabric, 
and perform in general all the 
organizational maintenance 
connected with the aircraft. 
Tools were not always the best; 
in many cases, field expedients 
had to be used. 

As Army Aviation expanded 
and aircraft became organic to 
the various combat arms and 
technical services, additional 
missions generated a require­
ment for aircraft that could fly 
faster, farther, higher. and 
carry larger payloads. To sat­
isfy all requirements, more 
and larger fixed and rotary 
wing aircraft were introduced 
into the system. 

The Army is currently au­
thorized two categories of air­
craft, the airplane and heli­
copter; and three types of air­
craft, observation, utility, and 
transport. They range from 
the small observation type 
(L-19, H-13) to the medium 
transport aircraft (AC-l, H-
37). Each of these aircraft has 
add e d certain maintenance 
complexities into the system. 
As the model and number of 
aircraft increased, the require­
ment for additional trained 

Lieutenant Theodore S. Chase, TC 

maintenance personnel also in­
creased. 

By approval of the Secretary 
of Defense in 1955, the Army 
assumed the responsibilities 
for depot maintenance and sup­
ply. Actual transfer of respon­
sibility came in July 1957. In 
1956 the Army assumed full 
responsibility for the training 
of aviation mechanics. In an 
effort to stay abreast of the 
increasing maintenance re­
quirements generated by the 
presen t Army aircraft, a sys­
tematic program of training 
maintenance personnel has 
been developed. 

The mechanic who was capa­
ble of maintaining all aircraft 
in the Army inventory has van­
ished. The complexity of mod­
ern aircraft necessitates that 
personnel be trained as special­
ists in a specific type aircraft 
and also in aircraft compo­
nents. 

The training of aircraft 
maintenance personnel is ac­
complished at the U. S. Army 
Aviation School, Fort Rucker, 
Ala., and at the U. S. Army 
Transportation School, Fort 
Eustis, Va. The Army A via­
tion School trains mechanics 
for the accomplishment of or­
ganizational maintenance while 
the Transportation S c h 00 I 
trains repairmen to accom­
plish field maintenance on 
Army aircraft and aircraft 
components. 

Some of the objectives of the 
Army aircraft maintenance 
personnel training program are 
to: 

1. Provide the Army with 
qualified personnel to maintain 
all types of Army aircraft and 
aircraft components. 

2. Establish a program that 
readily lends itself to expan­
sion. 

3. Provide a system that can 
rap i d I y identify personnel 
qualifications. 

4. Establish a systematic 
method of training personnel 
on a need basis. 

5. Provide a career program 
in aircraft maintenance for en­
listed personnel. 

AR 611-201, "Manual of En­
listed Military Occupational 
Specialties," dated 15 June 
1960, provides an interesting 
approach to the aircraft main­
tenance personnel career pro­
gram. The following informa­
tion is based on this AR. 

Figure 1 depicts the military 
occupational specialties asso­
ciated with the Army aircraft 
maintenance program. The 
diagram denotes a progressive 
career pattern that begins at 
the left side of the chart. Both 
organizational and field mainte­
nance MOSs are included. The 
entry MOS for the aircraft 
maintenance career field is 670 ; 
and 680 is the entry MOS into 
the aircraft component repair 
career field. 

MOS 670 qualifies an individ­
ual to enter the aircraft main­
tenance career program. In the 
upper left-hand block of figure 
1 are listed the various 67 
series (Military Occupational 
Specialties) that are scheduled 
for inclusion into the organiza­
tional maintenance aircraft 
program. These are school 
trained MOSs that are taught 

Lt Chase is a project officer 
with the Dept of Maintenance, 
USAAVNS. H e is fi xed wing 
rated and instrument qualifi ed. 
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·2 AIIICRAFT 

.3 QUALIFICATION .4 

671 SINGLE, ENG. 
6 AIRP. MECH. 

FIELD 

MAINTENANCE 

REPAIRMAN 

TECHNICAL 

REFERENCE: AR 611·201 

15 JUNE 1960 

7 672 MULTI.ENG INSPECTOR .6 

AIRP. MECH. MAINTENANCE 
675 SINGLE ROTOR .4 FIXED WING SUPERVISOR 

HEL MECH 
.5 ROTARY WING SECTION 
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HEL MECH 

6·77 MULTI· ENG 

HEL MECH 
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ALL 
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ASSISTANT 

REPAIR 

.7 

MAINTENANCE 

SUPERVISOR 

PLATOON 

SGT 

REPAIR 

.1 

681 ENGINE 

REPAIRMAN 
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INSPECTOR 
MAINTENANCE FOREMAN FOREMAN 

682 CARBURETOR 

REPAIRMAN 

683 POWER TRAIN 

REPAIRMAN 

614 ROTOR/PROP 

FOR 

COMPONENT 

REPAIR 

SECTION 679.7 

CHIEF 

679.6 

REPAIRMAN 

I 615 ELECTRICAL 

\0 REPAIRMAN 

686 AIRFRAME 

REPAIRMAN 

687 HYDRAUUCS 

REPAIRMAN 

688 INSTRUMENT 

. REPAIRMAN 

~o 
1--------' 

at the Army Aviation School. 
Upon completion of this train­
ing and after obtaining field 
experience in the selected MOS, 
the mechanic has an opportuni­
ty to, apply for further school­
ing as a field maintenance re­
pairman (listed as a .4) or by 
virtue of experience and pro­
motion, advance into an organi­
zational maintenance supervis­
or position. 

A mechanic who elects to 
advance directly to .6 may con­
tinue in the organizational 
maintenance career program 
through .9, or sergeant major. 
His advancement is dependent 
upon field experience and pro­
motional opportunities. 

A mechanic who elects fur­
ther school training in the .4 
field maintenance repairman 
program will receive this train­
ing at the Transportation 
S c h 001, Fort Eustis, Va. 
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Figure 1 

Courses have been established 
under the same MOS titles 
listed in the upper left-hand 
block. Upon completion of one 
of the repairman's courses, the 
individual will most likely be 
assigned to a field maintenance 
organization for experience. 

The successful completion of 
a .4 repairman course qualifies 
the individual for further 
school training as an Aircraft 
Repair Supervisor - Inspector, 
MOS 679. Individuals who have 
specialized in fixed wing air­
craft will continue into the 
679.4 course, which will qualify 
them as fixed wing aircraft 
technical inspectors. Similar­
ly, a specialist in rotary wing 
aircraft should continue on in­
to the 679.5 course and become 
qualified as a rotary wing tech­
nical inspector. 

The aircraft technical in­
spector MOS is now being in­
cluded in the tables of organi-

zation of aviation units that are 
responsible for organizational 
maintenance as well as into 
units that perform aircraft 
field maintenance. Upon gradu­
ation from the .4 or .5 course, 
the mechanic may be assigned 
to either of these type organi­
zations. 

Advancement in the 679 

.9 4823 

FIRST SGT ACFT MAINT 

SOT MAJOR OFFICER 

679.8 679.9 

career field will require the in­
dividual to receive additional 
schooling. The Transportation 
School teaches a course con­
cerning maintenance manage­
ment. Upon completion of this 
course, the individual will qual­
ify as a 679.6 and be permitted 
to advance in the 679 career 
field. 

The 68 series (Military Oc­
cupationaL Specialties) aircraft 
component repair courses are 
all taught at the Transporta­
tion School. A 680 entry course 
is not taught. Instead, an ap­
plicant enters directly into· one 
of the specialist type courses 
listed in the lower left-hand 
block of figure 1. A graduate is 
eligible for assignment to a 
field maintenance organization 
that requires this specialized 
type MOS. At a depot or special 
type of unit, an individual in 
this career field may advance 
to a technical inspector for 
component repair. This assign­
ment would qualify the individ­
ual for a .2 designation to his 
MOS. 

The right-hand block in fig­
ure 1 is entitled "4823, Air­
c r aft Maintenance Officer." 
The responsibility to train 
these officers is vested in the 
Transportation Corps and a 
course is presented at the 
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"" 
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Transportation School. Selected 
officers of the combat arms and 
technical services attend and 
are trained to manage and 
direct the operations of air­
craft maintenance organiza­
tions and maintenance opera­
tinns of aviatinn units. 

Based nn AR 611-201, the 
Army has devised a system to 
identify an individual as to his 
military nccupatinnal specialty 
and the type aircraft which he 
is qualified to maintain. This 
infnrmatinn is depicted in fig­
ure 2. 

The left-hand column of fig­
ure 2 is a list of the military 
nccupatinnal specialties authnr­
ized for aircraft maintenance. 
An nrganization maintenance 
mechanic trained in nne nf 
these MOSs will be further 
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Figure 2 

identified by a .1, .2 or .3 at­
tached to his MOS. This desig­
nation will identify the type 
aircraft that the mechanic is 
qualified to maintain. Fnr ex­
ample, a 672.3 is qualified tn 
maintain multiengine medium 
transpnrt airplanes. The Army 
A viatinn School, which is re­
spnnsible f 0' r nrganizational 
maintenance training, antici­
pates that personnel entering 
the program from the basic 670 
course will be initially trained 
as either a 671.1 nr a 675.1. A 
mechanic trained as a 671.1 
will then be eligible to advance 
to a 671.2 or into the 672 field. 
A mechanic trained as a 675.1 
will be eligible to advance tn a 
675.2 nr .3 or to a 676.1 nr 
677.1. 

Mechanics who elect to re-

ceive schnoling in field main­
tenance will be trained on all 
type aircraft that are a respon­
sibility nf a particular MOS. 
This is depicted in the column 
of figure 2 entitled ".4, Field 
Maintenance Repairman." The 
remainder nf figure 2 shows the 
prngressive career program 
available to the personnel as­
snciated with aircraft mainte­
nance. 

The training nf Army Avia­
tion maintenance personnel is a 
great responsibility. With the 
advent of mnre complicated air­
craft and compnnents, it had 
become necessary to develop a 
training prngram fnr mainte­
nance personnel so that Army 
Aviatinn cnuld further expand 
and effectively and efficiently 
accnmplish its many and varied 
missinns. D 
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Safely in ACTION 
William E. Carter 

I T'S ONE THING to. sit behind a drawing 
bo.ard day after day, preparing illustratio.ns 

and layo.uts for accident preventio.n publica­
tio.ns, but the o.nly way to get clo.se to. the real 
Army Aviatio.n safety picture is to. visit units 
in the field and see safety in actio.n. Recently, 
I had the o.PPo.rtunity to. do. just that and it 
o.pened my eyes. During a tour o.f the Pacific 
area, I visited Army Aviatio.n units in Hawaii, 
Ko.rea and Okinawa. The purpo.se o.f my trip 
was to. obtain a view o.f Army Aviatio.n units, 
their missio.ns and the vario.us types o.f terrain 
o.ver which Army aircraft must o.perate. 
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Thanks to. the ho.spitality and genuine interest 
o.f USARP AC aviatio.n personnel, the trip was 
a co.mplete success. I returned with firsthand 
kno.wledge which will help me greatly in pre­
paring illustratio.ns of Army Aviatio.n. I re­
turned with a great new respect fo.r the Army 
A viato.r in the field. 

Mr. Ca·rter is the ill'ustrator for the Literature 
Division of USABAAR. His illustrations are fre­
quently seen on the pages of the U. S . A RMY 
A VIA TIO N DIGE ST. H e is responsible for this 
month 's Gover and the illustrations contained in 
this article. 



The first leg of my journey carried me to 
Hawaii. There Lt Col Robert M. Rawls, G-3 
aviation officer, USARP AC, and his assistant, 
CWO Keith Glasgow, briefed me on what to 
expect at the various units I would visit. Fort 
Shafter, USARP AC Headquarters, is the foun­
tainhead of accident prevention material for 
the entire Pacific area. Army safety publica­
tions, including the U. S. ARMY AVIATION 
DIGEST, and similar publications from the 
other services are funneled through Colonel 
Rawls to the aviation units in the field. It was 
gratifying to see the high priority accorded this 
material. 

Then it was on to Korea. We landed at 
Kimpo Air Force Base and I was met by Mr. 
Clark C. Bohannan, 8th Army Aviation safety 
officer. A former Army major and master 
aviator, Mr. Bohannan is a graduate of the 
Army Aviation Safety Officers Course at the 
University of Southern California. He is fixed 
wing and rotary wing qualified. Mr. Bohannan 
escorted me to 8th Army Headquarters where 
we met Col Jack K. Norris, aviation officer. 
Colonel Norris gave me a thorough briefing on 

SAFETY IN ACTION 

the itinerary he had arranged for my stay in 
Korea. It was apparent that considerable time 
and thought had been given to my schedule so 
that I could get the most out of the week I 
was to spend in the Land of the Morning Calm. 

The following day Mr. Bohannan and I 
boarded an H-13 Sioux and flew to Nightmare 
Range. The 1st Cavalry Battle Group was con­
ducting Army training tests exercises, sup­
ported by the 15th Aviation Company and 13th 
Helicopter Company. Lt Col Robert E. Trigg, 
commander, 15th Aviation Company, met us 
and briefed me on the various types of mis­
sions they were performing. Flying over some 
of the most rugged terrain I had ever seen, we 
watched H-21 Shawnees deliver combat troops 
to hilltop positions. And this was where I 
started to see safety in action. 

Regardless of an aviator's past experience, 
whether he has 500 hours or 5,000, when he 
reports to an 8th Army aviation unit, he is 
immediately given proficiency training. No avi­
ator is assigned a mission until he can prove 
to a demanding check pilot his ability to cope 
with terrain hazards and the 40-knot winds 
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common in Korean mountains. He is trained to 
fly through the dust Qf his rotor wash and must 
demQnstrate an accurate knowledge of weight 
and balance and the effects of high density al­
titudes. Only when he has mastered all the 
techniques required for mountain flying and 
demonstrated expert judgment and kno.wledge 
is he considered ready to fly missions for his 
unit. 

This training was evident in the flights we 
saw that day. After the Shawnees had deliv­
ered all of the troQPs into positio.n, they were 
flQwn back to. Alpha 35 where they picked up 
sling loads of supplies and delivered them to 
the hills. We saw H-13 Sioux laying wire from 
the ridge crests down to the command post 
and we watched an H-19 Chickasaw perform 
the medical evacuation of a soldier who had 
broken his leg. Some of the landing sites used 
by the aircraft perfo.rming these missions were 
amazing. Frequently there was only room to 
get the wheels o.n the ground. One Shawnee 
aviator to.ld me it was not unco.mmon to land 
on ridges with only the rear wheels touching 
and the front wheel hanging into. space while 
troops were disembarked or loaded. 

Mr. BQhannan flew me to. Alpha 9 the next 
mo.rning and Colonel Trigg arranged an L-19 
Bird Dog flight for me to. tour the DMZ (De­
Militarized Zo.ne). We flew along the 38th 
Parallel and looked acro.ss no. man's land into 
co.mmunist KQrea. My pilo.t, a yo.ung lieutenant, 
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knew the country like it was his own backyard. 
You have to. when a violatio.n o.f the boundary 
could mean an ugly international incident. I 
caught glimpses of the white tape along the 
edge Qf the DMZ and breathed a frank sigh o.f 
relief as we turned back toward Alpha 9. 

On Tuesday Mr. Bo.hannan flew me to. Alpha 
160 fo.r a visit with the 1st Co.rps artillery. 
There, we observed Bird Dogs directing fire of 
155 mm ho.witzers and performing message 
drQPs. These aviato.rs, as well as all the others 
I saw during the complete tour, handled their 
aircraft over horrendo.us terrain as tho.ugh they 
were flying over the flat peanut patches o.f 
So.uth Alabama. 

I spent that afternoon at the ASCOM Main­
tenance Depot, where Capt Densmore Henchel, 
maintenance o.fficer, showed me aro.und and 
briefed me on the activities Qf the 55th Trans­
portation Company. Aircraft mechanics, no 
less than aviato.rs, must undergo. thorough in­
doctrinatio.n and training befQre they are ready 
to perfo.rm their missiQn in KQrea. 

Wednesday, it was up to Alpha 161 and a 
visit with Maj William L. Duncan, commander, 
13th TransPQrtation CQmpany. Majo.r Duncan 
arranged for me to' fly to Camp HQvey where I 
observed practice troo.P Io.ading and unloading 
of H-21 Shawnees. I was taken to. the 4th Mis­
sile CQmmand, K-47, fo.r an L-20 Beaver tour 
of the Punch BQwl are31 and helico.pter training 
sites. On Thursday I visited Lt Col Frank E. 



LamQthe, aviatiQn Qfficer, 7th DivisiQn and saw 
demQnstratiQn launchings and recQveries Qf 
radiO' cQntrQlled drQnes. Again, my strQngest 
impressiQn was Qf the cQmpetent manner in 
which all the aviatiQn persQnnel performed 
their missiQns under the mQst difficult circum­
stances. These were real prQfessiQnals, and the 
way they did their jQbs spelled safety in actiQn. 

In every QperatiQns Qffice, regardless of hQW 
large Qr hQW small, I saw aircraft accident pre­
ventiQn material - periQdicals, accident ac­
cQunts, pictures, PQsters, sense pamphlets were 
cQnspicuQusly displayed. An aviatiQn safety 
bulletin bQard was in each Dffice. These bQards 
were well kept and filled with current material. 
What the aviatiQn safety Qfficers don't get 
thrQugh channels, they make up themselves, 
and the locally prQduced material shQwed real 
imaginatiQn and talent. 

One Qf the highlights Df my visit was at­
tending the monthly aviatiQn safety meeting 
at 8th Army Headquarters. CDIQnel NQrris 
Qpened the meeting with a discussiQn Qf twO' 
recent accidents caused by fuel cQntamination. 
Maintenance persQnnel then reviewed CQrrect 
prQcedures in fuel handling to' prevent cQntami­
natiQn by dust. This is a CQnstant hazard in 
KQrea, and Qne that will becQme mQre critical 
with the advent Qf the HU-1 IroquQis and JP-4 
fuel. An Air FQrce weather Qfficer gave a brief-

SAFETY IN ACTION 

ing cQvering the weather expected for the next 
twO' mQnths. Visual aids were used for all the 
briefings, and they were presented in a way 
that captured and held the attentiQn Qf all 
thQse present. ColQnel NDrris infQrmed me that 
a new policy will call fQr all unit aviatiQn safety 
Qfficers to' attend a regular mQnthly meeting 
in SeQul fQr standardizatiQn Df mDnthly meet­
ings thrDughQut the cQmmand. 

The tDur next carried me to' Okinawa. CWO 
James A. Bartley, aviation safety Qfficer, 53d 
AviatiQn Detachment, met me at Kadena Air 
FQrce Base and, took me to meet his cQmmand­
er, Maj RQbert L. Runkle. Maj Qr R unkle gave 
me a briefing and arranged an HU-1 Iroquois 
tQur of the island training sites. The terrain 
Qn Okinawa, while nQt appearing as rugged as 
that in KQrea, presents new and difficult prQb­
lems fQr aviators whO' fly Qver steaming jungles 
and mQuntains. One Qf the majQr hazards to 
aviatQrs Qn Okinawa is the dense air traffic. 
The island is like a giant aircraft carrier, with 
air activites Qf all three services crQwded intO' 
its 910 square mile area. Here again, Army 
AviatQrs demQnstrated the prQfessiQnal CDm­
petence that I had seen thrQughDut the Pacific 
area. 

I left Okinawa, hQmeward bound, convinced 
that I had seen the best - I had seen aviatiQn 
safety in actiQn. 0 



Autorotational Characteristics and 
Recovery Altitude Requirements 

for the HU ~ lA Helicopter 

IN OCTOBER 1959 a U. S. 
Army A viator was inj ured 

and a U. S. Army HU-1A heli­
copter demolished while mak­
ing an autorotation landing. 
Official accident reports state, 
and photographs show, the 
helicopter contacted the ground 
with an excessive rate of sink 
as the pilot was effecting a re­
covery from an autorotation 
landing. It was concluded that 
the pilot initiated the maneuver 
at too Iowan altitude; con­
sequently, the recovery to level 
flight was not fully completed 
when the aircraft crashed. As­
suming the pilot correctly read 
his altimeter, the accident is a 
case of the pilot misj udging the 
autorotational character of the 
HU-1A helicopter. 

The purpose of this article is 
(1) to describe the HU-1A 
autorotational characteristics, 
recovery altitude requirements, 
and recommended autorotation 
procedures in order to prevent 
future accidents of this type 
leading to possible inj ury, loss 
of life, or aircraft damage, and 
(2) to re-emphasize that HU-

Mr. McWilliams is Chief, De­
velopment Division; Directorate 
of E ngineering with the U. S. 
A rmy T ransporta tion Materiel 
Command, St. Louis, Mo. 
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1A pilots should be completely 
familiar with that portion of 
the pilots handbook applicable 
to this subject. 

AUTOROTATIONAL 
CHARACTERISTICS 

The steady state (standard 
day) rate of descent of the HU­
lA helicopter in steady auto­
rota tion is shown in figure 1. 
Also presented for comparison 
is the rate of descent for the 
H-13 type helicopter. As can 
be seen the minimum rate of 

descent for the HU-lA is ap­
proximately 34 percent greater 
than for the H-13. In addition 
if the HU-lA is nosed down to 
the angles normally used in the 
H-13 for autorotation, the in­
dicated airspeed will increase 
appreciably and rates of sink 
of 3,400 to 4,000 fpm may 
develop. 

This condition can normally 
be expected with the HU-lA 
whenever abrupt nose - down 
maneuvers are executed during 
autorotation. Nose-down div-

Figure 1 
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ing turns also produce the 
same high I'utes of descent. 
Rates of de~cGnt of this mag­
nitude repre6ent an increase of 
almost 200 percent over those 
experienced in the H-13. When­
ever maneuvers are executed 
resulting in these rates of sink, 
approximately 600 feet of alti­
tude is lost with the HU-IA 
during the period when the 
high rates of descent build up. 

STEADY STATE (STANDARD 
DAY) AUTOROTATION 

RATE OF DESCENT 

The higher rate of descent in 
autorotation of the HU-IA re­
sults primarily from its higher 
disc loading (aircraft weight 
per unit rotor disc area). The 
disc loadings of the H-13 and 
HU-1A are approximately 2.5 
and 4.0 pounds per square foot 

respectively. As the trend in 
helicopter design is toward 
higher disc loadings, this char­
acteristic will become more 
critical. 

RECOVERY ALTITUDE 
REQU I REMENTS 

The altitude required to ef­
fect a successful recovery to 
level flight for various rates of 
descent is presented in figure 
2. These altitude requirements 
are presented for constant g re­
coveries of 1.54, 1.70, and 1.90 
which represent the maximum 
load factors attainable on the 
HU-1A for gross weights of 
6,400, 5,800 and 5,200 pounds 
respectively. The data shown 
on this figure allows one second 
reaction time for the recovery 
maneuver. It should be noted 
that the altitude required to 

recover is a function only of 
the initial rate of descent and 
not of the initial airspeed. 

Considering both the altitude 
loss while the rate of descent 
is building up and the altitude 
required to recover, a minimum 
maneuver initiation altitude 
above the terrain of approxi­
mately 800 feet is required if 
maximum rates of descent are 
expected. 

RECOMMENDED PROCEDURE 

The recommended autorota­
tion procedures to avoid high 
rates of descent and execute a 
safe recovery are as follows. 

(1) Until familiar with the 
autorotation characteristics of 
the HU-1A, enter autorotation 
at no lower than 1,000 feet 
above the ground. 

(2) Upon entering autorota­
tion from cruise flight, it is 
generally good practice to hold 
the nose up until the airspeed 
decreases to approximately 55 
knots. 

(3) Stabilize the airspeed at 
55 knots. The rate of descent 
is approximately 1,800 fpm at 
314 rotor rpm. 

(4) At approximately 20 to 
25 feet above the ground, exe­
cute a flare to reduce the air­
speed and rate of descent. 

(5) Turns may be executed 
during autorotation but ex­
treme care should be taken to 
keep the airspeed from increas­
ing. 

REMEMBER: _ Become 
familiar with your pilot's oper­
ating handbook. 0 

The Department of Rotary Wing 
Training, USAA VNS, recommends 
60 kIliOlt airspeed for auto rotations 
and 70-100 feet of altitude for 
flares. - EDITOR 
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HU-l IROQUOIS H-34 CHOCTAW 

H-21 FORWARD ROTOR BLADE damaged by 
part of tent which was either pulled or thrown 
out cargo door while aircraft was idling at 1600 
rpm. 

H-13H STRUCK WIRE with tail rotor while air­
craft was making hovering turn from taxiway to 
park. Aircraft spun to right approximately one 
complete turn, then landed. Cross tubes broke 
at touchdown and aircraft came to rest on left 
side of engine mount and right skid . Major 
damage. No injuries. 

H-23D ENGINE RAN ROUGH during cruise 
flight at 500 feet. Power approach was made 
to open field and aircraft landed with no damage. 
Piston in No. 6 cylinder failed due to broken 
ring band. 

H-21 C ENGI NE RAN ROUGH and lost power in 
flight. Aircraft completed forced landing with 
no damage. Loss of power caused by failure of 
phenolic gear in left magneto. 

H-23B ENGINE FAILED during landing ap­
proach. Main rotor blade flexed into and sev­
ered tail boom at touchdown. Major damage. 
No injuries. Cause of engine· failure undeter­
mined pending investigation . 

HU'-l A PITCH CONTROL partially lost in flight. 
Aircraft completed forced landing with no ap­
parent damage. Lock plate PI N 1560-624-6720 
on scissors assembly PI N 1560-624-5150 failed, 
allowing nut PI N 5310-788-0048 to disengage 
from hub. This allowed scissors assembly to rise 
and increase collective pitch . 

AO-l AFT NACELLE COWL tore loose in flight. 
Incident damage. No injuries. 

H-23 RAVEN 

HU-1A TOUCHED DOWN tail low from prac­
tice autorotation during transition training flight. 
Aft portion of skid contacted ground first. Air­
craft bounced into air and main rotor blade 
flexed downward, severing tail rotor drive shaft 
and partially severing tail boom . Major damage. 
No injuries. 

HU-l A LANDED HARD from practice auto­
rotation . Skids collapsed; bottom of fuselage 
buckled; and antenna damaged. No injuries. 
Hard landing caused by slow airspeed and slow 
pitch application . 

H-21 C CH I P DETECTOR LIGHT came on during 
flight. Aircraft completed descent and landing 
with power. No damage. Metal particles found 
on screen and engine sump plug. 

H-13H TAIL ROTOR STRUCK GROUND during 
flare at end of practice autorotation. Tail rotor 
blades, gear box and short shaft damaged. No 
injuries. 

L-19E TAXIED INTO TREE on road strip. Right 
wingtip damaged. Overhead plexiglass broken. 
No injuries. 

L-20 LANDED SHORT of runway, causing minor 
damage to tail cone assembly and tailwheel. 

H-19D MAIN ROTOR BLADES flexed downward 
and severed tail rotor drive shaft after touch ­
down from practice autorotation. Major damage 
to main rotor blades. No injuries. 

H-13E LOST POWER during flight. Aircraft 
completed forced landing with no damage. Spark 
plug over intake value of No. 6 cylinder blew 
out, causing power loss. 



AO-l MOHAWK H-21 SHAWNEE 

L-23 SEMINOLE H-37 MOJAVE 

HU-1A LOST OIL PRESSURE in flight. Aircraft 
completed approach and landing with power. 
Oil pressure loss caused by broken oil line. 

H-37A ENGINE RAN ROUGH and backfired in 
flight. Shortly after takeoff, loud explosion was 
heard from No. 1 engine which then began to 
run rough . Aircraft completed forced landing 
with no damage. Preliminary inspection revealed 
carburetor air intake duct swallowed. Suspect 
contaminated fuel. 

H-23D STARTED with main rotor blade secured 
by mooring clamp. I ncident damage to mercury 
clutch drum friction shoes. 

H-23B ENCOUNTERED LOW CEILINGS while 
flying up dead end valley. Aircraft made 1800 

turn to maintain visual contact with ground . 
During turn, main rotor blades struck tree. Major 
damage to main rotor blades. No injuries. 

L-23D LEFT ENGINE made loud sound in flight. 
Fuel and oil pressure decreased. Propeller was 
feathered and aircraft completed forced landing 
with no damage. Crankshaft counterweight as­
sembly at No. 6 piston was thrown through top 
of engine crankcase, knocking a hole from top 
of No.5 cylinder mounting base to top of No.6 
cylinder mounting base and shearing camshaft . 
Initial inspection indicates counterweight roller 
retaining ring failed. This allowed counter­
weight roller to sl ide out and caused counter­
weight to be sheared in half. 

AO-1A LEFT ENGINE made unusual noise in 
flight. Propeller was feathered and aircraft com­
pleted precautionary landing with no damage. 
Cause of unusual noise unknown pending 
analysis. 

L-20 BEAVER 

AC-l CARIBOU H-19 CHICKASAW 

H-21C ENGINE LOST RPM during flight. Air­
craft completed forced landing with no damage. 
Loss of rpm caused by internal engine failure . 
One valve seat was blown out through exhaust 
system. 

H-13H ENGINE FAILED in flight. Aircraft was 
autorotated to only available forced landing 
area, which was a dirt road. Rotor blades struck 
tree, pitching aircraft on its side and causing 
it to roll. Aircraft destroyed. Pilot and passen­
ger sustained minor scratches. Cause of engine 
failure undetermined pending investigation. 

L-19A TAXIED INTO sewer manhole. Incident 
damage. No injuries. 

HU-1A MAIN ROTOR BLADE and windshield 
damaged during ground reconnaissance. While 
inspecting touchdown autorotation area, instruc­
tor pilot found piece of metal and tossed it aside. 
Piece of metal struck main rotor blade and was 
thrown into windshield. Major damage. No in­
juries. 

H-13H TAIL ROTOR struck ground during steep 
approach to confined area. Minor damage to 
tail rotor, tail rotor drive shaft, and hanger bear­
ings. No injuries. 

G-91 CRASHED during demonstrton JATO take­
off. Aircraft destroyed. Pilot, employee of for­
eign aircraft firm, killed . 

H-19D PITCHED UP suddenly into nose-high 
attitude without warning . Aircraft became ex­
tremely difficult to control and precautionary 
landing was made on school playground. No 
damage to aircraft. No Injuries. Suspect tem­
porary hydraulic system failure. 
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Arl··Y COlnlnand 

Con.rolled 

Surv eillance 
Vehicles 

PAST - PRESENT -FUTURE 
Captain Edward C. Kopeschka, Arty 

CURRENT AVIATION com­
panies of the Infantry and 

Armored Divisions and Ar­
mored Cavalry Regiments have 
drone systems assigned to their 
TOEs. A possibility exists that 
a system will be assigned to 
corps and field Army Aviation 
units. Army Aviation may also 
be responsible for the organiza­
tion and development of drone 
companies for the Army. The 
employment and integration of 
this system by Army Aviation 
will be closely 0 b s e r v e d 
throughout the Army. 

Army Aviators currently 
have the responsibility for 
commanding and employing 
sections, platoons, and com­
panies containing drone sys­
tems. Inasmuch as this re­
quirement does exist, it be­
hooves all of us to take a broad 
look at the operation and em­
ployment of the current drone 
system and its future possibili­
ties. 

Through the centuries world 
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civilizations have been con­
stantly changed by evolution­
ary equipment developments. 
Military equipment by neces­
sity has changed to stay 
abreast of global developments 
and to meet the needs of a 
nation's security requirements. 
Today we are on the threshold 
of conquering space. Modern 
world powers are involved in a 
race to first conquer this area, 
thereby achieving an advan­
tageous balance of power. The 
practical implications of a 
space platform that can be em­
ployed for military purposes 
can scarcely be questioned. U s­
ing "over the top" techniques, 
these vehicles will quickly ex­
pose military and strategic in­
formation with little expended 
effort. Current command con­
trolled aerial surveillance ve­
hicles should be considered only 
as an intermediate develop­
ment stage for future vehicles. 

The terminology now asso­
ciated with command controlled 
aerial surveillance v e h i c I e s 

such as the missile rocket or 
drone is comparatively new due 
to their evolved origin. Defini­
tions for these vehicles will 
vary with the dictionary used 
and its date. Military diction­
aries define the drone as a 
"pilotless airplane of conven­
tional design, piloted by remote 
control, and once airborne, 
guided by a mother aircraft." 
The 1960 Webster's New Col­
legiate Dictionary defines it as 
"a pilotless aircraft, vessel or 
other craft, remotely controlled 
by radio." This last definition 
then we find more compatible 
to our present and future 
vehicles. 

The history of the drone 
dates back to the 13th Century 
days of Marco Polo with his 
discovery of Chinese black pow­
der and related missile and 
rocketry. The biggest advance-

Capt Kopeschka is a pro ject of­
ficer with the Dept of T actics, 
USAAVNS. H e is fixed wing 
rated and instrument qualified. 



"Kettering Bug" "Schmetterling Butterfly" 

AERIAL SURVEILLANCE VEHICLES 

(ballistic missile) experimen­
tal base. 

Also in 1943, the British dis­
covered launch sites were being 
prepared in France. However, 
it was not until late in 1944 
that the Germans began blitz­
ing England with its V-I con­
trolled bombs and V -2 con­
trolled missiles. The primary 
reason for this delay was that 
German programs of develop­
ment and production failed to 
keep pace with established 
goals. 

V-I (F2G76) jet propelled drone. Speed 304 kt. Wingspan 17.7 ft. 
Overall length 25 ft. Used to bomb England and Antwerp, Belgium. 

The V-I drone became known 
as the "buzz bomb," "flying 
bomb," "stovepipe," and "doo­
dlebug." It was a pulse-jet 
pilotless aircraft, preset orig­
inally and in later stages radio 
controlled carrying a payload 
of 2,000 pounds in its nose at 
speeds of 347 kt. It was the 
forerunner to the V-2 which 
was a missile as we know it to­
day. The V-2 was 46 feet long 
and 5 feet in diameter. Powered 
by a liquid oxygen consuming 
engine, it carried a payload of 
1 ton for an approximate range 
of 300 miles at speeds of 2,608 
kt. 

ments have been made from 
1914 to the present. 

During World War I, the air­
plane was developed as a mili­
tary weapon. High loss ratios 
caused consideration to be 
given to a remotely controlled 
aircraft, which could be used 
to bomb its objectives without 
endangering or sacrificing the 
life of a pilot. Late in 1917, 
Charles F. Kettering, working 
for Sperry Gyroscope Com­
pany, successfully test flew two 
pilotless aircraft. By 1918, a 
full-sized aircraft was devel­
oped that could fly within 300 
feet of a target over a 40-mile 
range. The "Kettering Bug," 
as the vehicle was called, 
weighed approximately 3 0 0 
pounds and was constructed of 
paper and car d boa r d, rein­
forced by wood cross members. 
The "Bug" was launched from 
a small platform equipped with 
four wheels which rolled down 

a portable track. 
During WW II England re­

ceived rumors from various 
sources that the Germans in­
tended to use new weapons 
against them. Convinced that 
these weapons existed the Brit­
ish took measures to counter­
act them in 1943. Late in 1943, 
the British bomber command 
crippled the Punemunde devel­
opment base in the Baltic. It 
was later discovered that Pune­
munde was the main Axis 
power V-I (bomb) and V-2 

Another German drone de­
velopment was the "Schmetter­
ling B u tterfiy HS-117, " which 
was still in the test stage at the 
close of World War II. This 
aircraft was a remote control 
drone similar to those we have 
today. It was a small all metal 
drone, with a fuselage length 
of 13 feet and a wing span of 

SO-1 A surveillance drone used as aerial platform for 
KA-20 (XM2) aerial camera 



Launch test area imagery by 
SD-l drone with KA-39A 

camera 

6112 feet. Propelled by a liquid 
fuel rocket motor and two 
rocket boosters which jetti­
soned 5 seconds after takeoff, 
it had an effective range of 100 
miles at 459 kt. 

Now that we have estab­
lished that drone development 
is not new, let us look to today's 
models and their related ca­
pabilities, characteristics, and 
typical employment. 

The surveillance drone one 
(SD-l) is currently in aviation 
organizations. I t is organic to 
the aerial surveillance platoon 
(drone section) of the armored 
cavalry regiment, infantry and 
armored division aviation com­
panies. It is a zero launched 
vehicle, powered by a two cycle 
gas engine. Takeoff is assisted 
by two boosters which jettison 
seconds after the drone be­
comes airborne. The operating 
radius of this drone is approxi-
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mately 65 kilometers and is 
parachute recoverable. It pres­
ently performs photographic 
missions and is remotely con­
trolled by a combination bea­
con and radar (AN / MPQ-29) . 

The radar control (AN/ ­
MPQ-29) is a mobile system de­
signed to plot the course and 
present position of the drone so 
that it may be directed by 
radio command over target 
areas on surveillance missions. 
The system may be controlled 
by conventional radar (skin 
tracked), or it may be used in 
conj unction wit h a beacon 
transponder placed in the 
drone. An optical target selec­
tor provides a means of auxil­
iary observation and target 
selection by a remote operator. 
The system employs two plot­
ting boards which provide the 
plotting capability on small­
scale and large - scale maps 
simultaneously or on either 
scale separately. The system is 
vehicle mounted and equipped 
with an electrically heated 
shelter. Input power is sup­
plied by a generator on a sepa­
rate trailer. A crew of four, 
two radar- operators, a radar 
mechanic, and a controller, em-

ploy the AN/ MPQ-29. This sys­
tem can be put into operation 
in approximately 15 minutes 
by an experienced crew. 

The surveillance drone two 
(SD-2) is currently undergoing 
tests and is expected to replace 
the SD-l. It is zero launched 
by solid p r 0' p e 11 ant rocket 
boosters from a standard mili­
tary vehicle. Recovery is by 
parachute. An improved model 
of the SD-2 is also under devel­
opment. The SD-2 has attained 
speeds of 160 knots in less than 
2 seconds and climbs to an alti­
tude of 2,000 feet in 35 seconds 
with a cruise altitude of 10,000 
feet. 

The combat area surveillance 
drones three and f0'ur (SD-3 
and SD-4) , until recently under 
development for the U. S. 
Army, have been d r 0 p p e d. 
However, these drones contain 
some desirable design charac­
teristics which provided back­
ground data for our current 
models under development and 
test. Original proposals con­
tained requirements for a jet­
propelled drone equipped with 
selective packages consisting of 
photographic radar and infra­
red sensory devices. 

Top: SD-5 Drone. Bottom: SD-4 Drone. 



AERIAL SURVEILLANCE VEHICLES 

The surveillance drone five 
(SD-5) is another of the new 
series of information - seeking 
drones. It is used as a part of 
an airborne surveillance sys­
tem and is equipped with a 
number of sensory devices for 
reporting battlefield reconnais­
sance information. 

A QMR (Qualitative Ma­
teriel Requirement) has re­
cently been proposed for a mid­
get drone system. This system 
would be used in combat areas 
to perfo.rm day o.r night target 
location fo.r division artillery 
and certain missile commands. 
This system is desirable be­
cause it would reduce require­
ments for equipment (3,4 to.n 
transportable), maintenance, 
and operating personnel. The 
organizatio.n con c e p t would 
place this system o.rganic to the 
target acquisition pIa to.o n, 
Headquarters Battery Division 
Artillery, and the drone platoon 
Field Artillery Target Acquisi­
tion Battalion (FATAB). 

These models, then, are a few 
of the drone systems on which 
we will base our present and 
future usage. These systems 
posses many desirable capabili­
ties and characteristics. They 

have the ability to observe at 
relatively high speeds many 
miles from the launch area. 

They are designed to provide 
the combat commander with 
immediate co.mbat intelligence 
and related weapons effects. 
Their fo.ur sensory packages 
will permit radar, infrared, 
photo.graphic, and imagery de­
tection. An additio.nal televi­
sion package is being con­
sidered for future integratio.n. 
Certain of these systems can 
operate day or night in all­
weather conditio.ns and are dif­
ficult to fool by camouflage. 
They are ground and air trans­
portable, reco.verable, and will 
be co.upled with automatic data 
processing. 

The current mission o.f the 
surveillance drone is to act as 
an additional eye for the com­
mander. It supplements ground 
and aircraft intelligence collec­
tio.n efforts or replaces them 
under untenable conditions due 
to. air or ground defenses or 
high loss expectatio.ns. 

Successful missions of the 
surveillance drone is predicated 
o.n the development of a de­
tailed plan. Dro.ne surveillance 
missions, are divided into two 

AN/MPQ-29 radar control system 

phases. The first phas,e consists 
of the plan of employment. 
This includes route planning to 
the launch area, launch area 
selection, targets desired, flight 
plan route, equipment required, 
and recovery area selectio.n. 
The second phase co.nsists o.f 
the operational phase. This in­
cludes relocation, launch, flight 
mission, recovery and delivery 
of the data to, interested agen­
cies. 

A typical dro.ne missio.n with 
its criteria for employment is 
discussed next. 

The radar (AN/ MPQ - 29) 
control system must be lo­
cated in a position to o.btain a 
line-of-sight coverage above 
the target area and a return 
path for the drone. Whether 
the dro.ne is to be skin tracked 
or beacon tracked is a factor 
that must be decided before 
the launch. Beacon track is 
more desirable as it permits a 
greater tracking range. Equip­
ment locations must take into 
consideration sound tactical 
practices to prevent destruc­
tion. 

The launch area can be 
adapted to many locations be­
cause of the versatility of the 
launch methods and ground 
support facilities. Such loca­
tions include hilly, mountain­
ous, wooded or other obstructed 
terrain which restrict the take­
off of conventional aircraft. It 
is located well forward, as near 
the FEBA as the tactical situa­
tion will warrant, to obtain 
maximum capability from the 
dro.ne and its equipment. The 
launch area must provide suf­
ficient equipment and working 
space and must have alternate 
exits. 

The radar and the control 
station will co.ntrol the drone 
while it is o.ver the target. This 
equipment is lo.cated so.me dis-



tance from the launch area. 
For protective reasons, this 
position must be located to the 
flank of the launch area. The 
drone control transfer will be 
made after the launch by the 
launch controller and the mis­
sion is continued from this dis­
tant point. Immediately fol­
lowing the launch, after the 
radar has locked on the drone, 
the radar controller will ob­
serve and control the drone's 
path on the radar plotting 
boards and maneuver it over 
the target. Also, after the 
launch has been completed, the 
launch team and their equip­
ment relocate to a predeter­
mined position, thus prevent­
ing possible destruction by 
enemy fires. 

At the completion of the mis­
sion the drone is flown to the 
predesignated recovery area 
with control transfer effected, 
if necessary, and the drone is 
recovered. The material ob­
tained from this mission is im-

24 

mediately forwarded by heli­
copter to the requesting agency 
or to the photo lab for develop­
ment and interpretation by the 
photographic and/ or imagery 
interpreter team. 

What does the future hold 
for the drone? The future will 
probably be the era for the 
space platform. Eventually a 
space platform will be devel­
oped for inter - earth - space 
global surveillance and a newer 
version of our current drone 
will perform lower altitude con­
tinental surveillance. The mis­
sions of these vehicles will be 
determined by the sensory 
equipment aboard and their re­
lated capabilities. 

We logically ask, how do 
these vehicles fit into our over­
all military weapons inventory 
of the future? The most likely 
area is the strategic and com­
bat intelligence field at all com­
mand levels. 

In the strategic intelligence 
field (we can say generally), a 

nation's productive capacity 
and relative strength is depend­
ent on its capabilities in five 
categories: raw materials, pro­
cessing and end products manu­
factured, supporting services, 
production of basic service, and 
imports and exports. 

In the combat intelligence 
field we can say that a nation's 
military strength lies in its 
military forces and their re­
lated locations and defenses. 
Other factors that must be 
known in this area are the 
weather and terrain. 

Each of these areas then have 
potential targets and sources of 
information which our vehicles 
of the future will seek. Using 
existing maps, surveillance sys­
tems will obtain information 
relating to where, when, and 
how hard a target will be at­
tacked. Provided with this in­
formation our military forces 
can send appropriate destruc­
tive fires into discovered tar­
gets by either missiles or man­
ned aircraft. D 



New Accident 
Reporting Form 

PTepared by the United States Army Board for 
Aviation Accident R esearch. 

N0W THAT DA FORMS 2397 through 2397-
10, Technical Report of U. S. Army Air­

craft Accident - Part I, and Flight Surgeon's 
Technical Report of U. S. Army Aircraft Acci­
dent - Part II, have been published and issued 
to the field, questions concerning these reports 
will inevitably arise. Here, in brief, are the 
answers to some anticipated questions. 

Why a new reporting form? Aircraft acci­
dent prevention depends to a large extent on 
research of past accident experience. This re­
search is completely dependent upon the in­
formation contained in aircraft accident re­
ports. DA Form 285, while adequate for re­
porting many types of accidents, does not allow 
for the complexities of today's aviation and 
aircraft. In the past, many aircraft accident 
reports contained all available information. 
Others left much to be desired. The new re­
porting forms are designed to standardize and 
obtain the maximum information from each 
aircraft accident investigation. 

Will the new form increase the workload 
on aircraft accident investigation boards? 
Only to the extent it may require more infor­
mation than you have been used to submitting 
with accident reports. Actually, the forms 
should simplify the work of aircraft accident 
investigation boards by serving as a checklist 
for gathering all required information. 

Is DA Form 285 no longer required for re­
porting aircraft accidents? The new reporting 
forms will serve as additions to, and not re­
placements of, DA Form 285. DA Form 285 
will continue to be required for reporting Army 
aircraft accidents (paragraph 23, AR 385-40). 

What regulation covers the new reporting 
forms? Newly revised (effective 1 July 1961) 
AR 385-40 includes requirements for the new 
form. These requirements may be found in 
paragraph 3l. 

Where will I find instructions for complet­
ing the new forms? The new forms are issued 
in pads of individual pages, DA Form 2397 
through DA Form 2397-10. Instructions for 
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completing Part I (Technical Report of U. S. 
Army Aircraft Accident) will be found as the 
top sheet on the pad containing DA Form 2397. 
Instructions for completing Part II (Flight 
Surgeon's Technical Report of U. S. Army Air­
craft Accident) will be found as the top sheet 
of the pad containing DA Form 2397-6. 

When is the new form required? The DA 
Form 2397 series will be required for all major 
Army aircraft accidents. It will be submitted 
for minor accidents only when injuries or psy­
chological or physiological cause factors are 
involved. In addition, Annexes A-E, DA Forms 
2397 -6 through -10 will be submitted for forced 
landings and incidents, in which inj uries are 
sustained, or in which there are physiological 
or psychological cause factors. 

Will the 2397 series eliminate the need for 
aircraft accident report attachments? No. At­
tachments to DA Form 2397 will include: 

for preceding 6 months). 
5. Certificate of damage to the aircraft. 
6. Copy of DD Form 78-1 or DA Form 2391-

1 (Aircraft Flight Report and Maintenance 
Record). 

7. DD Form 781-2 and 3 or DA Forms 2391-
2 and 3 (Aircraft Flight Report and Mainte­
nance Record). 

8. Flight Surgeon's Technical Report of 
U. S. Army Aircraft Accident (Annexes A-E, 
DA Forms 2397-6 through -10). 

9. Witness statements. 
10. Weather Report. 
11. Copy of any directives, regulations, etc., 

that may be appropriate. 
12. Diagrams and photographs. 
13. Any other information deemed pertinent 

by the accident investigation board. 
The average cost of an Army aircraft ac­

cident will continue to increase as new and 
more expensive aircraft are added to the in-

1. Copy of orders appointing aircraft acci- ventory. Prevention of future accidents will 
dent investigation board. depend in large part on the knowledge we gain 

2. Copy of crash facts message. from past accident experience. The new DA 
3. Continuation sheets when necessary. Form 2397 series will help to supply this 
4. Individual flight record (DA Forms 759 knowledge. D 

~~i~i It was holiday routine for the USS BENNINGTON (CVS-20) deployed in mt 
i~~~ WestPac. The pilots of VS-38 in readyroom 2 were chewing the fat and ~fi 
lllill telling sea stories. With a little time, a dictionary and a pocket thesaurus l:t 
M this is what VS-38 made of the safety officer's slogan of the week, "Proper nI 
:~~ preflight procedures preserve pilots' posteriors." ~n: I A Pilot's pr;:~~~f;~ht I 
I Parable pr=:~~~:~tlY I 
I of P's pe;~=~~ I 
m prevent :t: 
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pUlsating 
palpitations, 

paralyzingly 
prolonged 

paranoia; 
positively 

preserve 
participating 

professional 
pilots' 

perpetually 
pampered 

posteriors 
perfectly .... 

D. C. CURRAN 



SAYED By Ground Effect 
THERE WE SAT on solid ground in what 

would have been a crashed aircraft had 
it not been for ground effect. Good old ground 
effect. 

The colonel turned to me and said, "You 
know, Captain, I never cease to be amazed at 
what these helicopters can do." 

"Sir, I never cease to be amazed at them 
either." The perspiration that had popped out 
on my brow during the last 10 seconds before 
touchdown was beginning to run. As I wiped 
it off, my handkerchief smothered a sigh of 
relief. 

He shot me a puzzled glance. I wondered 
if he also felt this relief or if he thought my 
answer a little out of line and figured that I 
shouldn't be amazed, considering my rotary 
wing time. 

After the colonel had thanked me for the 
ride and started toward the division head­
quarters, I realized the irony of the whole sit­
uation. The colonel did not know that we had 
been in serious trouble and had been saved 
from a crash by the phenomenon known as 
ground effect. 

Ground effect, however, is only a happy 
coincidence which prompts me to relate this 
experience. The point worth passing on is that 
as a pilot you can't depend on ground effect or 
anything else to take care of carelessness. I 
was lucky in this case, but neither you nor I 
might be as lucky the next time. 

Let me tell you how it happened. Just be­
fore picking up the colonel, I had dropped the 
"Old Man" off at headquarters and had re­
moved the metal star plate from the bracket 
and put it under my seat as I always did. 

TROUBLE BREWING 

I knew from past experience that move­
ment of the pilot's seat cushion and the heli­
copter would cause the plate to move around. 
This had been all right in the past, but on the 
flight with the colonel the plate worked partial­
ly out from under my seat and lodged between 
it and the colonel's seat. One end of the plate 
rested firmly against the head of a loose screw 
and the other end on the collective pitch dual 
control lever. As the control was moved slight­
ly during normal flight, the end of the plate 

rode up and down the lever with no effect on 
the control. 

When letting down at headquarters, I 
started pulling in the collective pitch in the 
usual manner about 75 feet from the ground. 
The plate slid up the dual collective pitch lever 
until it struck the handgrip and wouldn't per­
mit the lever to move any higher. I eased off 
on collective a little and pulled again. The 
lever, of course, stopped at the same place. The 
plate was made of strong aluminum, because I 
was really pulling and having no effect. At the 
time, I did not realize what was happening. 
We were less than 75 feet up with a 300 fpm 
rate of descent and a jammed collective pitch 
lever. I immediately cranked in throttle, think­
ing that at least I would have high rpm when 
we crashed. Rotor speed was building up and 
we were headed for the ground with what 
looked like no way out. 

Suddenly, when we were only a few feet 
from the ground, the rate of descent slowed 
noticeably and we touched the ground in one 
of the lightest touchdowns I have ever experi­
enced. I backed off on the throttle, and that is 
when the colonel remarked that he never ceased 
to be amazed at what these helicopters can do. 
He just didn't know how close we had come to 
a crash. I did and, needless to say, I don't place 
the "Old Man's" metal star plate under my seat 
anymore. 

GROU N D EFFECT 

A word about this phenomenon, ground ef­
fect. You may be thinking that the increase in 
rpm was the thing that checked our descent. 
This helped some, but when your rpm is al­
ready at normal operating range, it takes more 
time than we had for any appreciable gain. At 
the most, the increase was not over an addi­
tional 100 and would not have stopped the de­
scent. Undoubtedly it was ground effect that 
saved us. 

What is ground effect and how does it affect 
aircraft performance? In a rotary wing air­
craft ground effect is commonly referred to as 
ground cushion and has long been recognized 
by pilots as a very significant factor in heli­
copter performance. It results from the effect 
of the ground on the downwash of air from the 

27 



SEPTEMBER 1961 

rotar blades during flights close to the ground. 
Several factors influence the amount of addi­
tional lift obtained from the ground cushion, 
but the two most important are speed of flight 
and height above the ground. The greatest 
amount of lift is received during slower flight 
near the ground. At a speed under 15 knots 
with less than 30 feet elevation, lift for a given 
power setting can be increased as much as 35 
percent. 

Consider the difference 35 percent additional 
lift can make when flying with a heavy load or 
during critical flight conditions, such as at 
high altitude or during a hot day. With either 
of these conditions, gaining maximum benefit 
from ground effect can actually mean the dif­
ference between being able to take off and not 
being able to take off. 

HOW TO USE IT 

Here is the way ground effect can be used 
to best advantage. Hover the aircraft within a 
few inches of the ground and avoid sudden 
movements of the controls. If possible select 
a takeoff flight path over smooth, firm terrain. 
Hover forward slowly and allow your speed to 
build up very gradually. Stay close to the 
ground until your speed is about 35 knots and 
then start a gentle climb. If this procedure is 

not followed with a heavily loaded helicopter 
or during critical flight conditions, the heli­
copter will settle to the ground. As it nears 
the ground additional lift will be obtained and 
it will tend to bob up and down, rising with the 
aid of ground effect and settling when it gets 
above the effective height of the ground cush­
ion. Ground effect must be used until airspeed 
sufficient to afford the lift required has been 
obtained. 

To take advantage of ground effect on 
touchdown, plan your landing so that the above 
procedure will be reversed. Keep good air­
speed until you are at low altitude and then 
establish a slow rate of descent until the 
ground cushion checks your descent. With this 
procedure you can make an easy landing, even 
when your load is too heavy to hold at a hover. 

The benefits to be gained by using ground 
effect to advantage are important. Not know­
ing about these benefits, or not using them, can 
result in an accident. Don't let it happen to 
you. 0 

Ground effect may not always give the expected or 
desired results and sole reliance cannot be placed upon 
it. Running landings and takeoffs utilizing the effect, 
but not solely predicated upon it, are safe and desir­
able techniques recommended by the Department of 
Rotary Wing Training, USAA VNS. - EDITOR 

High Performance Helicopter Design Study Conducted 
A DESIGN STUDY of a high performance 

helicopter capable of carrying a payload of 
2 tons at a top speed of 181 kt and cruising 
speeds up to 174.1 kt has been conducted by 
Sikorsky. It is based largely on the dynamic 
components of the HSS-2 helicopter (Sikorsky 
S-61) which recently set a world record for 
maximum speed without payload of 167.2 kt. 

The study was conducted under contract 
with U. S. Army TRECOM with costs shared 

jointly· by the Army and Sikorsky. 
The contract specified that the aircraft have 

a conventional single main rotor configuration 
and minimum design objectives of a 1,840-mile 
ferry range and forward speed of 173.5 kt with 
satisfactory flying and handling characteristics. 

Analysis of the design shows that these 
objectives can be met, and in some cases sub­
stantially exceeded, according to a Sikorsky 
representative. Ferry range achieved, for ex­
ample, is 2,400 miles. Top speed without pay­
load is 192.1 kt. 

Payload is 4,000 pounds at the design cruise 
speed of 174.1 kt for a range of 150 miles. Pay­
load may be increased to over 7,000 pounds by 
cutting cruise speed to 150 kt, which still is 
considerably higher than cruise speeds of cur­
rent helicopters. The fuselage seats 20 troops. 

A design requirement was to utilize existing 
components where practical to minimize the 
eventual effort involved in detail design or de­
velopment of new components. 



New Threat To Flight Safety 
H AZARDS ASSOCIATED 

with a fungus growth in 
jet fuels are becoming more of 
a problem as Army Aviation 
continues to increase its use of 
JP-4 and turbine engine air­
craft. 

The seriousness of this 
threat to flight safety was re­
cently discussed at the Jet 
Fuel Seminar at Fort Detrick, 
Md. The fungus, technically 
called Hormodendrum Hortei, 
grows in pipelines, storage 
tanks or aircraft fuel lines and 
tanks. Capable of clogging fil­
ter screens and fuel lines, it is 
also highly corrosive and de­
stroys metals it contacts. 

The factors needed for this 
fungus to grow are jet fuel, 
water, the fungus spores, and 
a temperature between 32 ° F. 
and 130°F. Only one drop of 
water and one spore may initi­
ate growth. Because jet fuel 
is eternally "thirsty" it is al­
most impossible to keep the 
fuel completely free of water. 
The spores are constantly pres­
ent, especially in the warmer 
climates, in soil, ground, water 
and air. 

Although much research has 
been done, no solution is in 

Right: Fungi and bacteria 
growth. JP-4 bottom sample. 

Below: Jet fuel wit,h water drawn 
off. Fungi remains in fuel. 

sight. However, it is felt by 
some that better fuel handling, 
fuel additives, and improved 
fuel cell coatings may prevent 
the growth from starting. 

The best known way to re­
move the fungus is to scrub the 
affected area with an approved 
detergent dissolved in warm 
water. After thoroughly rins­
ing the cleaning solution with 
liberal amounts of cold water, 
the affected area should be 
dried completely and carefully 
inspected for evidence of cor­
rosion. 

Samples of fuel or aircraft 
parts suspected of containing 
the fungus, or proposed solu­
tions to the problem, should be 
sent immediately to Mr. R. W. 
Edwards, USA Chemical Corps 
Biological Warfare Laboratory, 
Fort Detrick, Md. Fuel sam­
ples should be refrigerated and 
parts packed with a sponge of 
jet fuel to keep the growth 
moist. 

The following procedures are 
urged to help your unit combat 
this problem: 

• Make more rigid checks of 
jet fuel storage tanks, pipe­
lines, transportation trucks, 
and aircraft to determine the 

presence of the growth or re­
sultant corrosion. 

• Make greater attempts to 
keep jet fuel free from water. 

• Establish and maintain a 
file on past and future develop­
ments in this problem area. 0 

Corroded copper strip in jet fuel 



Work has started on the 
preparation of the 1962 Army 
Aviation Annual Written Ex­
aminatiQn and Study Guide. 
The 1962 examination will fol­
low the same general format as 
the 1961 examination, i.e., the 
questions will follow a logical 
sequence that an Army Avia­
tor might encounter during a 
flight. However, we promise to 
change things enough to keep 
it interesting. 

One of the problems in the 
past has been that some refer­
ences changed after the exam­
ination was written. This was 
especially true where the Jep­
pesen Manual was used as a 
reference. We would ask, 
"What type fuel is available at 
Fort Rucker?" By the time the 
examination was given the J ep­
pesen Manual and sectional 
chart WO'uid no. IO'nger agree on 
types of fuel available. This 
usually started an argument, 
and in SQme cases credit had to 
be given for the question. It is 
planned to produce a miniature 
"Jeppesen Manual" for use 
with the 1962 examination. 
This should eliminate mO'st of 
the reference problems and in­
crease the subj ect area- for 
questions. 

The 1962 Study Guide will 
include mO're questions and will 
cO'ver additional areas of inter­
est. The aviator will use his 
O'wn Jeppesen Manual and a 
current copy of all other refer­
ences with the Study Guide. 
The only exception to this will 
be the sectiQnal, avigatiO'n, 
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area, and approach charts. 
The target date for distribu­

tion Qf the 1962 examination 
and workbook to the instru­
ment examiners is 30 October 
1961. 

The six-week AC-l (CaribQu) 
Pilots Transition Course got 
underway on 10 July 1961. The 
course includes a tQtal of 35 
flight hours, 30 hours on main­
tenance subjects and 48 hours 
O'n tactical subj ects. The tacti­
cal subjects include low-level 
navigational problems and use 
of pathfinder teams with em­
phasis placed on assault land­
ings and aerial delivery of 
troops and equipment. Fort 
Benning will furnish support 
for the dropping O'f various 
type IQads. Both Fort Bragg 
and FO'rt Campbell will supPO'rt 
the dropping of personnel on 
an alternating basis. 

USAA VNS plans to further 
test the concept of graduating 
the rotary wing aviator with 
an instrument ticket by enter­
ing six newly graduated rotary 
wing aviators in I-B-FI8, Heli­
copter Instrument Fly i n g 
Course, that began 9 Aug and 
ends 27 Oct. At the comple­
tion of this test USAA VNS 
will determine the advisability 
O'f integrating an instrument 
cO'urse into the l-A-1981B, Of­
ficer Rotary Wing A viator 
CO'urse and Warrant Officer 
Rotary Wing Course. 

The future quickly becomes 
the present, and implementa­
tion of the reorganized Army 
division is drawing nearer. 

The aviation O'f the reorgan­
ized division is contained in 
three brigade aviation pla­
toons, each having 6 aircraft; 

the division artillery aviation 
platO'on, 12; the air cavalry 
trO'op, 27; and the aviatiO'n bat­
talion which has 45 aircraft. 
The total of 102 indicates the 
value placed by commanders on 
responsive aviation. 

Advance plan TOEs and the 
training literature are being 
prepared fO'r all units by the 
responsible schO'O'ls. 

The instructional team which 
taught organizational mainte­
nance supervisors in the Sixth 
U. S. Army areas during FY 
1961 has departed on its sec­
ond yearly instructing tour of 
the major Army Aviation units 
in the Continental United 
States. At the same time, prep­
aration of Common Subcourse 
57, "Organizational Aircraft 
Maintenance Supervision," is 
continuing at the school. 

The recent replacement of 
the DD Form 781 series of air­
craft maintenance forms by 
DA Form 2391 series changes 
only twO' types of informatiO'n 
on the forms. On DA Form 
2391-2, the heading of block 12 
has been c han g e d from 
HOURS AT LAST IRAN to' 
HOURS AT LAST DEPOT 
OVERHA UL ; and blO'ck 15 
from JET ENGINE HOT 
STARTS to HOT STARTS 
TURBINE OR JET ENGINE. 



The information (codes and in­
structions) formerly contained 
on DD Form 781 and 781-7 has 
been conso.lida ted wit h 0 u t 
change, as applicable to Army 
aircraft operations, on the 
front of DA Form 2391. All 
principles for preparation and 
maintenance of these forms re­
main the same as those for DD 
Form 781 series. TB A VN 5 
remains the authority (as 
changed and amended by in­
formation in TB AVN 23-5-1, 
the UR Digest). 

The calendar postflight and 
periodic inspection require­
ments established by TB A VN 
5, previously maintained in the 
inspection status block of DA 
Form 2391-2, have been deleted 
under the new aircraft inspec­
tion concept as reflected in the 
TM-55 multipart manuals. This 
does not prevent commanders 
or maintenance officers from 
inereasing the frequency and/ 
or scope of the inspection re­
quirements as listed in the ap­
plicable publication. 

DEPT OF TACTICS 

On 9 June the tactics phase 
of the first AO-1 Mohawk 
Transition Course was com­
pleted. 

The intense tactical training 
conducted in the vicinity of 
Fort Rucker included practical 
work in the techniques of low­
level navigation, visual obser­
vation, target analysis, damage 
assessment, and aerial photog­
raphy. 

The aviators returned to 
their units armed with the re­
quired knowledge and skill of 
well qualified Mohawk observa­
tion aviators. Current plans 
call for an output of six quali­
fied AO-1 Mohawk aviators ev­
ery 5 weeks. 

All Army A viators will be 
interested to learn that units 
of instruction presented to. the 
Army Aviation Co.mmand and 
Staff Officer Course have been 
printed and are available upon 
request. 

These units of instruction 
are designed to educate Army 
Aviators in the duties and re­
sponsibilities of Army Avia­
tion commanders and staff of­
ficers. 

Units of instruction of par­
ticular interest are those cov­
ering the modern concepts of 
tactical employment of Army 
Aviation units, the employ­
ment of the proposed air traffic 
regulation and identification 
organizations, avionics to in­
clude the use of automatic data 
processing equipment, and a 
detailed discussion of the main­
tenance support available with­
in the type field army. 

Copies of the program of in­
struction for the AAC&SOC 
and any desired units of in­
struction may be obtained 
through the Department of 
Publications and Nonresident 
Instruction, USAA VNS, Fort 
Rucker, Ala. 

To impro.ve the training 
readiness of Active Army 
STRAF units, other than 
STRAC, to meet emergency 
co.ntingencies in the shortest 
po.ssible time, and when re­
serve co.mponent STRAF units 
are mobilized, prompt and ef­
fective measures are essential 
to ensure timely and o.rderly 
tactical readiness of units. 
Personnel and equipment ac­
tions, having been planned in 
advance throughout various 
echelons of command, will fa­
cilitate the execu tion of 
streamlined procedures and in­
tensified programs and thus ac­
celerate training readiness. 

FALCON'S NEST 

To assist in the planning, the 
Research and Doctrine Branch 
has been assigned the task of 
writing intensified com bat 
training programs for all l­
and 55- TOE aviation units, 
except transportation aircraft 
maintenance units. 

Eight week intensified co.m­
bat training programs for 
STRAF units o.rganized under 
the following TOEs and 5-week 
supplements for their reserve 
components have been com­
pleted and submitted to US­
CON ARC fo.r appro.val: 

(1) TOE 1-67D 
(2) TOE 1-107T 
(3) TOE 1-207D 
The 8-week and 5-week sup­

plements for the fo.llowing 
TOE units will be completed 
by 15 October 1961: 

(1) TOE 55-56 
(2) TOE 55-57 
(3) TOE 55-58 

The first edition of the 
"Army Aviation Reference 
Data" handbook is off the 
press. All aviation students 
beginning the advanced phase 
at Fort Rucker will be issued 
this book for use during the 
tactical portio.n of flight train­
ing, and will keep them for 
reference in future assign­
ments. Any Army Aviatio.n 
unit or section desiring a copy 
of this new book may send a 
requisition (DA Form 17) to 
the Department of Publica­
tions and Nonresident Instruc­
tion, Fort Rucker, Ala. Indi­
viduals may purchase one or 
more through the Book De­
partment, USAA VNS ($.70 
each plus $.25 for mailing). If 
you do not find particular data 
you think should be included, 
write in your suggestion to. the 
Department of Tactics, US­
AA VNS, Fort Rucker, Ala. Re­
member, this book is for you. 
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PREPARED BY THE UNITED STATES ARMY BOARD FOR AVIATION ACCIDENT RESEARCH 

Head Up and Locked 
A IRCRAFT IN FLIGHT are 

subject to constant dy­
namic motion. Aviators can't 
stop, think over a situation, 
and then proceed. This is one 
important reason why aircraft 
accidents which occur at any 
phase of flight between takeoff 
and landing must be consid­
ered in a different light from 
ground vehicle accidents. This 
line of reasoning does not hold 
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for taxiing aircraft. These 
must be considered as ground 
vehicles because their opera­
tors have the option to stop, 
look, and then act. This is a 
long way of saying there is 
only one cause factor for taxi 
accidents. We don't know the 
Latin terminology for this fac­
tor, but in plain English it 
means HEAD-UP-AND­
LOCKED! 

Taxi accidents accounted for 
a half million dollar loss to the 
Army aircraft inventory dur-

Ouch! 

ing fiscal year 1961. Trans­
lated into aircraft, this means 
the loss of 35 L-19s, or 11 
H-13Gs, or 5 L-23s, or 10 L-20s. 

Following is a brief descrip­
tion of each of these accidents. 
Bear in mind that these ac­
counts do not include ground 
handling accidents involving 
maintenance personnel, but 
only those in which the air­
craft was started for the pur­
pose of flight, with qualified 
aviators at the controls. 

L-19 taxied into hole. 
L-20 tailwheel dropped off 



"I think that I shall never see .. /' 

concrete ramp while aircraft 
was parking. 

H-19 main rotor blades over­
lapped and struck main rotor 
blades of parked H-19. 

L-19 taxied into open man­
hole. 

L-20 taxied into stop sign. 
L-19 taxied into tree on road 

strip. 
H-23 main rotor blades over-

lapped and struck main rotor 
blade of parked H-23. 

L-19 blown on back while 
taxiing in strong gusty wind 
without wing walkers. 

L-23 propeller struck toolbox 
on ramp while aircraft was 
taxiing. 

L-19 taxied into tree. 
L-19 taxied into hole on road 

strip. 

New member of canine corps? 

CRASH SENSE 

L-19 taxied into parked ve­
hicle. 

L-19 taxied into tree. 
U-IA taxied into parked 

L-20. 
L-19 taxied into sign post. 
L-19 taxied into truck. 
H-34 taxied into tree. 
L-23 taxied into runway 

light. 
H-21 taxied into tree. 
H-21 taxied into overhead 

wire. 
L-19 taxied into tree. 
L-19 taxied into 55-gallon 

drum. 
L-19 taxied into parked 

aircraft. 
H-19 taxied into parked 

helicopter. 
L-20 taxied into civilian 

DC-3. 
L-20 taxied into tractor. 
L-23 taxied into fire 

extinguisher. 
H-19 taxied into tree. 
HU-l tail rotor struck auxil­

iary power unit. 
H-21 taxied into tree. 
H-19 taxied into parked 

H-19. 
L-19 nosed over while 

taxiing. 
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H-13 main rotor blade struck 
tree while aircraft was park­
ing. 

L-20 taxied intO' flight line 
vehicle. 

H-19 taxied into sign. 
L-19 taxied intO' pipe. 
H-37 taxied into parked 

H~37. 
H-13 struck sign while 

parking. 
L-19 taxied intO' bushes. 
H-13 stopped near parked 

helicopter fO'r refueling. When 
parked aircraft was started, 
main rO'tor blades O'f bO'th air­
craft were damaged. 

H-34 taxied intO' wire 
fence. 

L-19 taxied intO' bQmb 
shackle hook-up wire. 

H-34 taxied intO' hangar 
dQO'rs. 

H-34 taxied intO' cO'rner Qf 
hangar. 

Human nature demands ex­
cuses fQr self-induced goofs. 
Typical excuses O'ffered fQr 
taxi accidents are: "I thought 
there was room" and "I didn't 
see it." This is what they say. 
What they really mean is: "I 
didn't know if there was 
enQugh rQQm" and "I didn't 
look." 

Proiect SCAN 
SYSTEM TO COLLECT AND ANALYZE 

NEAR-COLLISION REPORTS 

Soon, if yQU haven't already 
received it, YQu'll be getting a 
new type O'f near-collisiO'n re­
port fQrm with yQur Jeppesen 
revisiQn. DO' yQurself, the Fed­
eral AviatiQn Agency, the 
Flight Safety FQundatiQn and 
all aviators a favO'r-hang Qn­
to' the fO'rm and use it when 
the QccasiQn warrants. 

The Flight Safety Founda­
tiQn, under contract with the 
FAA, is develO'ping a pilot re­
porting program fO'r O'btaining 
data on incidents in which mid­
air cQllisions have barely been 
avO'ided, in the O'pinion O'f pilots 
and cO'ntrO'llers. Called Project 
SCAN, this program will cO'ver 
aircraft operatiQns in the 50 
states, the District Qf Columbia 
and Puerto RicO'. It went into 
effect 1 July 1961. 

Under the terms Qf the cO'n­
tract, the Flight Safety FO'un­
datiQn will establish a unifQrm 
natiO'nwide system fQr the re­
PQrting Qf near mid-air CO'lli­
siQns and related incidents by 
pilO'ts and aircrews in civil and 
military aviatiQn, and will set 

Muddy track - slow start 

up a system fO'r periQdic re­
PQrting and data analysis. An 
interim repQrt will be delivered 
to' the FAA after 5 months O'f 
QperatiO'n, and a final repO'rt 
will be delivered within 60 days 
after the end O'f the prO' gram. 
These repO'rts will contain the 
Flight Safety FO'undatiO'n's 
findings and recQmmendatiQns 
resulting frQm the program. 

You don't have to be afraid 
Qf filing Qne O'f these reports. 
The FAA administrator has 
promised: "The cQnclusions and 
recommendations of the Foun­
datiQn's independent analysis 
will be used by the FAA in 
its continuing campaign to im­
prove air safety and will sup­
plement, but nQt supersede 
FAA activities in the same 
area. We pledge that these re­
ports will not be used as a basis 
for punishing the reporter." 

The administrator's pledge 
does nO't mean you're hQme 
free just because you filed a 
report. The impO'rtance Qf the 
"confidential" classificatiQn Qf 
the reports is that they will 
not be available to the FAA fQr 



possible enforcement actiQn. 
However, where infQrmation of 
a violation of a civil air regu­
lation is obtained by other 
means, the fact that the inci­
dent was voluntarily reported 
to the Flight Safety Founda­
tiDn will nDt preclude enforce­
ment action initiated on the 
basis of such Qther infQrma­
tion. 

The Flight Safety Founda­
tiQn will alsO' develop an educa­
tional program encouraging 
alertness to cDllisiQn hazards 
and will set up suggested prQ­
cedures fO'r aVDiding them. 

YOU CAN PAY FOR IT 
Traditionally in the Army, 

people accept responsibility fDr 
gQvernment property by sign­
ing for it. If it becomes lost 
O'r damaged they pay for it, 
or prDve that the loss or dam­
age was beyond their control. 

This pDlicy wQrked fine when 
it involved things like can­
teens, farrier's tools, or per­
haps a Schneider howitzer (it 
is difficult to IDse a howitzer, 
or even damage Qne). But tQ­
day when an aviator, for Qne 
reason or another, destroys a 
milliDn-dollar Mohawk or a 
missile fails! because an en­
listed technician got the cir­
cuits mixed, the "YDU break it, 
you pay for it" pO'licy becDmes 
a little futile. There is nDt 
enQugh earning PQwer in either 
individual to' cDmpensate the 
government for the lO'ss. 

AccDrdingly, regu la tion s 
have been mQdified Qver recent 
years to mQderate the policy 
and make it mQre realistic. 
This is particularly true in avi­
ation. Concurrent with this 
has been the grQwth of anDther 
pDlicy, established by regula-

CRASH SENSE 

tion, which prohibits the use of 
information Dbtained in an air­
craft accident investigatiQn in 
any actiQn invQlving pecuniary 
liability Dr disciplinary actiDn. 
The reasons for this are set DUt 
in AR 95-30, and need nQt be 
argued here. 

There are a few people (for­
tunately Dnly a few) whO' miss 
the point - whO' feel "They 
can't hQok me." Not SO'. Neith­
er the two policies nor the reg­
ulations establishing them DP­
erate to preclude a commander 
frDm taking appropriate actiO'n 
under the UCMJ, AR 735-11 
and other directives, to punish 
a person fQr irresponsible con­
duct or to' recover damage done 
to gDV ern men t p r Dp e r t y 
thrDugh grQSS negligence Dr 
violation of regulations or 
other directives. 

You can pay fQr it. D 

New Weather Aid Installed at Rucker 
T HE AIR FORCE weather detachment at Cairns Army Airfield, Fort Rucker, Ala., is taking 

weather QbservatiQns and disseminating them frQm a new observatiQn site. A new building 
is IDcated O'n the airfield to give the weather O'bservers an unobstructed view in all directions. 

The mDst mDdern weather equipment is at the new site. CDmpleteweather observations 
are taken, disseminated lQcally, and transmitted Qver the teletype circuit in a matter Qf a few 
minutes. The new electrDnic weather equipment cDnsists Qf a rQtating beam ceilDmeter for 
measuring ClDUd heights, a transmissometer fDr measuring horizontal visibility, wind equip­
ment giving speed and direction, and a temperature-humidity device which eliminates the tra­
ditional walk to the instrument shelter fDr dry bulb and wet bulb temperature readings. An an­
erQid barometer fQr atmQspheric pressure readings is alsO' amDng the new equipment located in 
this "representative DbservatiQn site," nQt to mention all the cDmmunicatiQns equipment needed 
fQr speedy disseminatiDn. 

The main advantages Qf this new DperatiDn are tWQfDld . 
• The weather observed and recQrded is adjacent to the principal instrument runway, and 

is, therefDre, mQst representative Df weather cDnditions actually encountered by the pilDt . 
• Weather DbservatiDns can be taken and disseminated to' using agencies mQre rapidly, due 

to' the increased efficiency Df the equipment, and to the optimum wQrking cQnditiQns fQr the 
Dbserver. FDr example, the rotating beam ceilDmeter completes a scanning cycle every six sec­
Dnds, giving nearly instantaneous measurement of cloud cDnditiQns; and the temperature-humid­
ity measuring device gives continuO'us readings of both dry bulb temperatures and dew point 
temperature. 

This relatively new idea fQr weather Dbserving has been put intO' O'peration at many weather 
detachments and is programmed for installatiDn at more lQcations fO'r better service to U. S. 
Army AviatiQn as well as to' the U. S. Air FQrce installations all Qver the wQrld. 
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SEPTEMBER, 1961 

IT COULD 
HAPPEN TO 

It was a day I had long 
looked forward to, my first op­
portunity to fly over the home 
town and show my earthbound 
relatives and friends what a 
hot pilot I had become. Six 
months out of flying school, I 
knew everything there was to 
know about flying helicopters. 
Now was my chance to prove 
it! 

I was flying an H-19 Chicka­
saw, with the crewchief riding 
the copilot's seat. We were at 
300 feet, cruising at 80 knots 
because I was in a hurry to get 
there. As we began to pass 
over familiar terrain, I became 

How about taking the time 
to jot down YOUR hairy tale 
and send it along so all of us 
can profit from it? Don't wor­
ry about grammar-we'll Eng­
lish it up. Just tell us what hap­
pened and what you learned 
from it. 
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Thanks, 

Editor 

IT COULD HAPPEN 
TO YOU 

so engrossed in looking at the 
countryside that I didn't see 
the town until we were direct­
ly over it. I whipped the H-19 
into a steep right bank to cir­
cle back. 

And then it happened. The 
nose pitched up sharply. I 
shoved forward on the cyclic, 
but we only shot up faster. The 
aircraft was in a vertical atti­
tude and I felt that we would 
surely end up on our back. At 
this point, it finally dawned on 
me that we were in a retreat­
ing blade stall. I remembered 
what my instructor had taught 
me and returned the cyclic to 
neutral. I pushed down on col-

P .S. Please address your story: 
Editor 
U. S. ARMY AVIATION 

DIGEST, USAA VNS 
Fort Rucker, Alabama 

lective pitch and advanced 
power to maintain rpm. The 
aircraft fell off on its left side 
and we watched my home town 
come up to meet us. 

Fortunately, when we pitch­
ed up, the aircraft climbed to 
approximately 1,000 feet. This 
left me room to recover to 
straight and level flight. And 
that's what the rest of that 
flight consisted of-STRAIGHT 
AND LEVEL FLIGHT! 

That night, in the home town 
tavern, my friends were all 
slapping me on the back, buy­
ing me beers and telling me 
what a great show I had put 
on. If they only knew! 0 



Aviation Medicine 
Contributions to 
Flying Safety 

Colonel Spurgeon Neel, MC 

AVIATION MEDICINE, sim­
ply put, is occupational 

health applied to flight person­
nel. Health oriented, rather 
than disease oriented, it ap­
plies the preventive medical 
approach to problems associat­
ed with flying. 

Five major functions of avi­
ation medicine contribute di­
rectly to flying efficiency and 
safety. 

• Medical examinations are 
accomplished for the proper se­
lection of applicants for flying 
training, and to provide a basis 
for effective use of aviators. 
These include initial, periodic, 
and special medical evalua­
tions. They have three pur­
poses: safety in the air, pro­
ficiency as aviators, and pro­
longations of effective flying 
careers. This is quality control 
on a continuing basis. Those 
individuals with manifest or 
incipient medical conditions 
which compromise flying safe­
ty or efficiency are eliminated. 
Medical standards applied are 
based upon long experience 
with the mental and physical 
requirements of flying per­
sonnel. 

• Clinical medical care is 
provided aviation personnel, 
with special emphasis upon the 
effects of specific diseases and 
medications upon flying effi­
ciency and safety. Flight sur­
geons attend all personnel on 
flying status. When dictated 
by the medical condition or 
drugs prescribed, aviators are 
suspended from flying status 
until they are again fit and 
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Right surgeon 
safe to fly. Such suspensions 
are invoked in the name of the 
commander by the flight sur­
geon as "acting assistant ad­
jutant general." Emphasis is 
placed upon shortening the pe­
riod of disability. 

• An aggressive care of the 
flier program is conducted, ex­
emplifying preventive medi­
cine. The flight surgeon is fa­
miliar with the aviators under 
his medical supervision and the 
conditions under which they 
fly and work. This program 
utilizes all the information 
available from medical exami­
nations, clinical evaluations, 
and surveillance of the flying 
and living environment. It pro­
vides a basis for a continuing 
health education program for 
flying personnel, their super­
visors, and wives. Specific en­
vironmental health problems 
(hypoxia, barotrauma, noise 
and vibration, stress and fa­
tigue, and heat and cold) re­
ceive particular attention. The 
mental health of the flier re­
ceives as much attention as his 
physical well-being. "Attitude" 
probably causes many more ac­
cidents than physical incapac­
ities. 

• Timely, accurate and real­
istic aviation medicine advice 
is provided commanders and 
boards of officers on a continu­
ing basis. Flight surgeons par­
ticipate actively in the investi­
gation and analysis of aircraft 
accidents. Flight surgeons par­
ticipate actively in the evalua­
tion of student aviators with 
either medical, academic or 
flying deficiencies. All students 
manifesting difficulties are 
seen and counseled by the flight 

surgeon. He sits as an active 
and voting member of all facul­
ty boards. This is considered a 
major realistic contribution to 
flight safety at Fort Rucker. 

• The flight surgeon partici­
pates with other responsible 
agencies in the development of 
improved policies and proce­
dures, aircraft and related 
equipment. While there is no 
real definitive aeromedical re­
search capability at the Army 
Aviation Center, flight sur­
geons contribute on a project 
basis in the development and 
service testing of new aircraft 
and aviation systems. 

Last fall and winter, one 
fligh t surgeon worked full time 
with the Army Aviation Board 
in the evaluation of the Man­
Machine concept, testing the 
feasibility of high-speed, low­
altitude surveillance flying be­
hind enemy lines. Recently, 
flight surgeons assisted in the 
evalua tion of a toxicology prob­
lem in the Moha wk aircraft, 
in which contaminated air 
from the compressor stage of 
the engine was causing illness 
and disability among aviators. 
A by-product of the other four 
functions of aviation medicine 
is the accumulation of valid 
data as a basis for proposing 
more realistic medical stand­
ards and improved aviation 
personnel management proce­
dures. All these efforts con­
tribute constructively to avia­
tion safety, now and in the 
future. 

Aviation medicine support 
plays a vital role in each of the 
''Three Big E's" of safety: 
Engineering - Education 
Enforcement. D 




