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Taxi accidents alone cost the Army a
half million dollars during FY 1961—
and this does not include ground hand-
ling accidents in which the aircraft

was not started for the purpose of flight.

In recent weeks several more ground

handling accidents have occurred.
Ground handling and taxiing proce-
dures should be carefully reviewed with
a view of precluding this type of acci-
dent and the unnecessary loss or damage

of critical assets. As a well known co-

medienne says, “WATCH IT!”
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Army Aviation

and the

Reorganized Army Division

Lieutenant Colonel Morris G. Rawlings, Arty

N 25 May 1961, the Presi-

dent of the United States
directed the reorganization of
the Army’s divisions. Highly
classified plans, prepared in
anticipation of such a reorgani-
zation, were declassified and
their implementation under-
taken.

Since World War II, the
Army has gone through several
conceptual reorganizations to
keep pace with technological
advances and the changing po-
litical situation. One of these
concepts became a reality in the

Division), ROCID (Reorganiza-
tion of the Current Infantry
Division), ROTAD (Reorgani-
zation of the Airborne Divi-
sion).

The latest concept currently
called ROAD (Reorganization
Objectives Army Divisions) is
expected to begin phase-in dur-
ing early calendar year 1962.
Reorganization in the National
Guard and Army Reserve will
be concurrent with the Active
Army, although stretched out
over a longer period.

The unique feature of the

airborne, and mechanized, has
a common base utilizing the
building block principle. In
other words, the common divi-
sion base (see fig. 1) contains
the control element in the form
of its headquarters and those of
the three brigades: combat
forces including divarty and
the reconnaissance battalion;
combat support composed of
the aviation, engineer and
signal battalions; and the sup-
port element, the support com-

Col Rawlings is Director, Com-

form of the ROCAD (Reorgani- ROAD Army divisions is that bat Developments Office, Fort
zation of the Current Armored each type, armored, infantry, Rucker, Ala.
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mand with its administrative,
medical, supply, and mainte-
nance units. With this common
base combat battalions can be
added or subtracted, tailoring
the division to best accomplish
its mission.

For ‘“normal” operations, the
optimum armored division con-
tains six tank battalions and
five mechanized battalions; the
infantry division, eight infan-
try and two tank battalions ; the
mechanized division, seven
mechanized and three tank bat-
talions; and the airborne divi-
sion, nine airborne infantry and
one assault gun battalion. As
can be readily seen, the ratio of
type battalions can be readily
changed or the number of bat-
talions switched in accordance
with the assigned mission.

By minor modification of the
common division base, subtrac-
tion of one type battalion and
addition of another type, a divi-
sion in a field army can be

changed overnight from one
type to another—from mech-
anized to armored, for instance.
Likewise, whole battalions can
be replaced rather than be re-
constituted on the battlefield.
This system effectively uses
large numbers of separate bat-
talions. This is the environment
surrounding the Army Aviation
of the Armored, Infantry, Air-
borne, and Mechanized Divi-
sions. (See fig. 2.)

The Army Aviation Battal-
ion, TOE 1-75E, consists of a
Headquarters and Headquar-
ters Company, an Aviation
Company (General Support),
and an Airmobile Company
(Light). The manpower of this
battalion is 51 officers, 26 war-
rant officers, and 373 enlisted
men. Battalion headquarters is
similar in grade and structure
to that of a line battalion, with
the addition of a major who is
the assistant division aviation
officer.

The battalion mission is to
provide aviation support for
division headquarters, division
support command, and other
divisional units which do not
have organic aircraft. It also
provides general support and
reinforcement to units possess-
ing organic aircraft. The bat-
talion staff supplements the
division special staff section.

The Airborne Division Avia-
tion Battalion differs slightly in
organization from the others in
that an FOC (Flight Operations
Center) is provided for opera-
tions outside of the field army
or corps air traffic system, and
it does not contain the normal
drone section.

Headquarters and Headquar-
ters Company (TOE 1-7T6E),
with 13 officers, 1 warrant of-
ficer, and 62 enlisted men, in-
cludes a battalion headquarters,
company headquarters, and
communications, maintenance,
and medical sections.




The Aviation Company
(General Support) (TOE 1-
78E), commanded by a major,
has 26 officers, 6 warrants, and
125 enlisted men. It has a gen-
eral support, an aerial surveil-
lance, and a service platoon. In
the general support platoon is
found a tactical support section
with 10 LOH and a utility sec-
tion with 6 HU-1Bs. In the
aerial surveillance platoon, the
aerial radar section has two
AO-1 aircraft; the aerial infra-
red section two AO-1s; and the
drone section, a system of 12
drones. The service platoon
has the maintenance for air-
craft, drones, and communica-
tions, as well as airfield service.
No aircraft are assigned to this
platoon.

In addition to providing gen-
eral aviation support to the
division, the GS Company also
furnishes medium range aerial
surveillance to acquire combat
intelligence and target acquisi-
tion information required by
the division. The company is
capable of continuous (day and
night) operations during VFR
conditions and limited IFR
operations; aerial observation,
reconnaissance and surveillance
(day and night) of enemy areas
to locate, verify and evaluate
targets ; terrain study and fire
adjustment; piloted and drone
aircraft day and night photog-
raphy ; radar and infrared sur-
veillance; battlefield illumina-
tion ; radiological survey ; aerial
transportation for command
control, liaison, reconnaissance,

or communication; and limited
aeromedical evacuation.

The Airmobile Company
(TOE 1-77E), which, together
with the General Support Com-
pany, represents the major
operational units of the Avia-
tion Battalion, contains 13 offi-
cers, 19 warrant officers, and 86
enlisted men. Like the General
Support Company, it is com-
manded by a major. Compon-
ents of this company are com-
pany headquarters, three air-
lift platoons, and a service pla-
toon.

Like the battalion and GS
Company headquarters, the Air-
mobile Company headquarters
has no assigned aircraft. The
company’s 25 HU-1s, which will
hopefully be the D model, are
in the three airlift platoons,
with one in the service platoon.
This one service platoon air-
craft is primarily for emer-
gency transport of critical parts
and maintenance per s on nel.
Each of the three airlift pla-
toons is subdivided into two air-
lift sections of four aircraft
each for more effective control.
Each airlift platoon is com-
manded by a rotary wing in-
strument examiner, somewhat
of a rarity today.

The mission of this Air-
mobile Company is threefold:
It provides tactical air move-
ment of combat troops in the
division area to include vertical
envelopment of the enemy ; tac-
tical air movement of combat
supplies and equipment within
the division area; and supple-

Figure 3
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mental aerial firepower for
maneuver elements of the divi-
sion. It has the capability of
lifting the assault elements of
one infantry or dismounted
mechanized com p any simul-
taneously and of delivering
heavy aerial fire support.

The Aviation Battalion has
less than 45 percent of the air-
craft assigned to the division.
The remainder, scattered
throughout subordinate units
(fig. 3), have varying missions
assigned by the headquarters to
which they belong. The Air
Cavalry Troop, a part of the
Reconnaissance Squadron (fig.
1) is assigned three missions:

e Perform aerial and ground
reconnaissance as well as se-
curity for the unit to which
they are assigned or attached.

e Engage in offensive, de-
fensive, or delaying actions.

e Conduct independent oper-
ation when properly reinforced.

Other aviation, Artillery, In-
fantry, and the single aircraft
of the Support Group, are used
to assist the senior headquar-
ters in the accomplishment of
their mission.

Numbers of aircraft appear
firm, although types may
change before implementation
is complete. A specific example
is the Artillery section, where
the twelve aircraft may well be
ten LOH and two fixed wing
craft capable of longer-ranged
target acquisition.

Under the new divisional con-
cept, all elements of the divi-
sion fall generally into neat
niches labeled control, combat,
combat support, and support.
An attempt has been made to
label divisional Army Aviation
in a parallel manner (see fig. 4).
The difficulty herein is that cer-
tain aviation units have a dual
role, and they seldom can be
tied to a single effort.
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By considering divisional
Army Aviation as a single en-
tity, we can show that the avia-
tion command and control ele-
ment of the new division in-
cludes the aviation Dbattalion
headquarters with its subordi-
nate general support and air-
mobile company headquarters;
the division aviation staff; the
brigades’ headquarters control-
ling an organic aviation section
of six LOHs ; division artillery,
controlling an aviation section
of 12 machines ; reconnaissance
squadron and air cavalry troop
headquarters controlling the air
cavalry troop; and the support
command maintenance battal-
ion controlling the aircraft
maintenance company.

The combat elements of divi-
sion aviation consist of the
aeroscout, aerorifle, and aero-
weapons platoons of the air
cavalry troop; the aerial sur-
veillance platoon of the General
Support Company ; and the air-
lift platoons of the Airmobile
Company. The fighting ele-
ments of the air cavalry troop
are unquestionably part of the
combat element; however, the
airlift platoons enjoy a dual
role. When used as a base of
fire for a maneuver force, to
include a maneuver force car-

Figure 4

ried within the aircraft, this
unit must be classed with the
combat element just as is divi-
sion artillery. Unarmed they
are trucks on an aerial high-
way, and serve to support.

The aerial surveillance pla-
toon of the General Support
Company extends the division’s
intelligence area beyond that of
any other intelligence means in
the division. All of its functions
are tactical even though all the
aircraft within this unit may
not be armed. To make this
statement more positive, let us
say certain aircraft may be
armed to accomplish their mis-
sion.

The combat support element
includes those units whose pri-
mary function is one step re-
moved from direct engagement
with the enemy, such as the en-
gineers who build bridges and
roads and the signal battalion
which provides the communica-
tions. Consequently, in avia-
tion, combat support is repre-
sented by the general support
platoon of the General Support
Company, the brigade aviation
section, the division artillery
aviation section, and the un-
armed airlift platoons of the
Airmobile Company.

Under the support element

are all of the aviation units per-
forming maintenance, service,
and supply. This includes the
service platoons of the General
Support Company, Airmobile
Company, Air Cavalry Troop,
and the Aircraft Maintenance
Company of the Support Com-
mand.

The Army Aviation of the
ROAD divisions has been re-
organized to properly augment
the capability of the ground
forces to conduct land warfare.
In keeping with the guidelines
established for Army Aviation,
great strides have been taken
toward the goal of optimum
support.

e The increase in aircraft
has been accomplished by a de-
crease in centralization.

e Aircraft armament is no
longer the dream of visionaries,
but nears a routine application.

e Third echelon mainte-
nance has become organic to
the division.

e Air transportability is
available within the division’s
resources.

Prepared also are the neces-
sary training programs, train-
ing tests, and applicable field
manual guidance.

Aviation is on the ROAD!

- a_—




Captain A. A. Bezreh, MC

A LITTLE KNOWN poet once
said, “Right is right, and
left is left ; and ne’er the twain
shall meet.” An interesting
case history has come to the
attention of USABAAR fairly
recently, a case history which
is so pregnant with possibilities
for speculation and preaching

that it was impossible to resist
the opportunity.

The first accident experienced
by this Army Aviator occurred
during the landing of an L-19
on a dirt road. After a three-
point landing, the aircraft

bounced slightly and rolled
straight ahead for approxi-

mately 150 feet. Then the left
wing rose and the aircraft
turned about 5° to the right. To

Capt Bezreh is a graduate of
the Flight Surgeon’s Course at
Brooks Air Force Base and is a
member of the staff, Human Fac-
tors Section, USABAAR.
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control this incipient ground-
loop to the right, the aviator
stated that he applied left rud-
der and brake, and pushed the
throttle to the firewall. A quar-
tering crosswind should also
have helped the aircraft turn
to the left.

However, the effects of left
rudder and brake, the effect of
the torque of the engine to the
left, and the effect of this cross-
wind did not stop the plane
from continuing to veer to the
right off the road and into a
ditch. The aviator had made a
360° turn to the right before
making the landing to ensure
that no traffic was on or ap-
proaching the road strip. The
investigation board considered
the accident to be just another
groundloop, and it certainly
would not seem justifiable to
draw exotic conclusions from a
type of accident so common in
the L-19.

One month after this L-19
accident, the aviator experi-
enced an incident in an L-23.
The aviator believed that he
had lost the left engine, and
feathered it. After making a
90° turn at normal airspeed and
finding that he could maintain
directional control, he took
number one engine out of
feather, held airspeed and made
turns to the right and left. He
thought that he had a rudder
failure, because his right rud-
der control did not respond
properly. He called the tower
for a right base, but could not
turn to the right on final. He
then added power on the left
engine and made a go-around to
the left. After retarding both
engines, he touched down
straight ahead. The aircraft
turned to the left and skidded
into the mud.

The pilot stated afterward
that he had used right brake,
but the investigation revealed

that the left tire showed evi-
dence of strong braking action.
Examination of the aircraft
showed that there was ap-
parently nothing mechanically
out of order. During the check-
ride following the incident, the
aviator was observed to reach
for the wrong prop control
lever, although he did catch
himself and use the correct con-
trol.

If, giving the aviator the
benefit of all doubts, he had
actually experienced a loss of
power in his left engine, the
cause of which might not be
detectable during the investiga-
tion, then he certainly did not
follow proper single engine pro-
cedure in his ensuing actions.
There are many possible ways
in which to interpret this
sketchy account. But, in the
light of what was learned from
this aviator’s second L-23 mis-
hap, it seems most likely that
airspeed was allowed to fall to a
point at which directional con-
trol, with the left engine not
developing as much power as
the right, was lost during the
attempted approach and land-
ing.

Whether this supposed in-
equality of power outputs re-
sulted from an actual malfunc-
tion in the left engine or from
improper power settings on the
part of the aviator is just
guesswork, as is this whole at-
tempt at analysis. However,
with inadequate airspeed, such
an unbalance of power output
could have caused the aviator
difficulty in turning right base
and could have caused him to
swerve to the left when he
finally did manage to touch
down.

It is interesting to note that
the aviator used the wrong
brake during the landing ; but it
is probably not correct to attach
too much significance to his

reaching for the wrong prop
control lever during the ensu-
ing checkride. Both of these
bits of evidence, taken together
with the events of the first acci-
dent, suggest the idea that this
aviator may be subject to psy-
chomotor reversal during peri-
ods of panic or stress, a condi-
tion not helped at all by a lack
of proficiency in emergency
procedures.

The third chapter in this
story occurred about one year
later. The aviator made several
360° turns while descending
5,000 feet to an altitude of 1,000
feet above the ground to per-
form a tracking mission in an
L-23. After reaching his de-
sired altitude, he began to
notice that he seemed to need
increasing amounts of right
rudder to keep the aircraft
from turning to the left.

Eventually, full right rudder
and full right aileron were not
sufficient to keep the aircraft
from turning to the left, and
the L-23 began to lose altitude.
The aviator checked his fuel
gauges and found that they
were all in the green. The fuel
tanks were switched and the
boost pumps turned on. Then
the props were run up to 3200
rpm and the throttles advanced
to 45 inches.

The aviator advised another
L-23 in the area that he had
lost an engine but he felt that
he could handle the situation.
He thought that the left engine
was malfunctioning and, there-
fore, pulled the left mixture
control to idle cut-off and
feathered the left engine. He
stated later that he observed
the left propeller go into the
full feather position, but that
it continued to turn at a slow
rpm.

The aircraft continued turn-
ing to the left and losing alti-
tude. Reduction of power on




the right engine would decrease
the rate of turn to the left, but
increase the rate of descent. Re-
ducing pressure on the right
rudder would momentarily
lessen the rate of turn, but
after several seconds the origi-
nal rate of turn would resume.
It soon became apparent that a
forced landing was inevitable
and after an approximately
425° slow left turn, the air-
craft crashed in a left wing-
low attitude. Moments after
the pilot exited from the cock-
pit, practically unharmed, the
plane burst into flames and be-
came a total loss.

Examination of the wreckage
revealed that neither propeller
was in a feathered position at
the time of the crash. Further-
more, there was no evidence of
anything wrong with either
engine prior to impact. Finally,
there was no indication of any
control malfunction, as far as
could be determined.

It may be that this aviator
was the unfortunate victim in
two similar sets of circum-
stances, which our present in-
vestigation techniques are in-
capable of detecting and defin-
ing. However, in reviewing
these events, many possibil-
ities, other than bad luck, must
be considered, if only for the
sake of doing a thorough job of
evaluation. Perhaps more pro-
fitably these accidents can be
used as a vehicle for discussing
some points of interest.

As the result of a neuropsy-
chiatric evaluation after the
last accident, the only diagnosis
made on this aviator was that
he had a slow reaction time in
emergency situations. It was
pointed out that the deliberate
consideration with which the
pilot responded to a situation
was probably as much of an
asset as a liability.

This may be true, but only if

proficiency in emergency pro-
cedures is maintained. Cer-
tainly, it is desirable for a pilot
to assess as accurately as pos-
sible the nature of his emer-
gency so he can make the cor-
rect response. However, ex-
perience has shown definite sets
of procedures should be used in
response to certain emergency
situations. The aviator should
be proficient in them at all
times.

During two checkrides after
the last accident this aviator
was given emergencies requir-
ing single engine procedures.
On both occasions his responses
were so slow, because of lack of
familiarity with proper pro-
cedures, that airspeed was al-
lowed to fall dangerously close
to the minimum consistent with
single engine capability. When
the pilot noticed loss of altitude,
he pulled back on the stick,
further increasing his loss of
airspeed.

It is very possible that just
such responses in the two L-23
experiences may have placed
the aircraft at airspeeds below
their single engine capability,
at which time loss in altitude
and gradual, uncontrollable
turns to the left were experi-
enced. After reviewing acci-
dents such as these, one is
forced to wonder whether the
procedures and requirements
which the Army is using for the
evaluation and maintenance of
the proficiency of the pilots in
the field are adequate. One also
wonders why a mature individ-
ual would put himself in a dan-
gerous situation because of lack
of skill and knowledge. A little
self-examination and appropri-
ate effort would improve his
chances for surviving such situ-
ations or obviate them as
threats to his life altogether,
particularly after the fore-
warning of a significant close

RIGHT IS LEFT

call. Finally, one wonders if the
Army has set up adequate ma-
chinery for the evaluation of
pilots with multiple accident
histories.

Reference has already been
made that a process of psycho-
motor reversal suggests itself
in these accidents because of
the frequent confusion of right
for left in responses and re-
sults. An interesting note: this
aviator at times flew the L-23
while sitting in the left side
pilot’s seat with his left foot on
the left rudder pedal and with
his right foot on the copilot’s
right rudder pedal. He did this
because he was a tall individual
with long legs, and this position
afforded him a chance to stretch
a little.

Aside from the lack of ad-
visability on general principles
of such a way of flying, there is
a possibility that the two L-23
experiences may have been
causally related to such posi-
tioning. If during a stressful
situation, the pilot unknowingly
had his right foot on the left
rudder pedal on the copilot’s
side, the results could have been
confusing indeed.

This postulated mistaken
positioning of the feet could ex-
plain how, during the first L-23
incident, the pilot thought that
he had applied right brake to
correct for the swerve to the
left, while the investigation re-
vealed that in reality there had
been strong left braking action.
This postulated positioning of
the feet also could help to ex-
plain why during both L-23 ex-
periences there was so much
difficulty in keeping from turn-
ing to the left, since both feet
would be applying left rudder.
The role which unorthodox
positioning plays in accident
causation would be extremely
interesting to know, but this
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type of information is often
very difficult to uncover.

While all of these unlikely
and highly speculative possibili-
ties, which are completely in-
capable of substantiation, are
being considered, the mechan-
isms of vestibular or proprio-
ceptive misinformation must be
mentioned. It happens that the
groundloop in the L-19 was pre-
ceded by a 360° reconnaissance
turn; and the gradual descend-
ing left turn which resulted in
the crash of the L-23 was pre-
ceded by several descending
360° turns.

Whether such turns preceded
the first L-23 incident is un-
known. Usually, such wide and
gradual turns in these aircraft
do not produce vestibular or
proprioceptive disorientation.
However, there appears to be
such an entity as subclinical
vestibular pathology. Pilots
with such a condition can be-
come disoriented by such mini-
mal physiological stimulations
as are produced even by slow
turns.

Such a condition would exist,
for example, when the semi-
circular canals in the inner ear
are not equally sensitive to any
given turning stimulation on
the right and on the left. If the
vestibular apparatus in the left
ear is more sensitive to stimula-
tion resulting from a turn than
is the vestibular apparatus on
the right, then there will be an
imbalance of orientation infor-
mation input from the two
labyrinths into the brain. The

brain will then think that the
body is turning to the left, even
if the body is moving straight
and level, after having come out
of a turn.

This tendency to vestibular
disorientation is not always de-
tectable by ordinary clinical
means. It is often only in flight,
when the other means of orien-
tation, such as vision and pro-
prioception, are sometimes ren-
dered unreliable, that this mis-
information or imbalance of in-
formation from the two inner
ears can actually produce dis-
orientation.

When people with such a con-
dition are on the ground, the
correct orientation information,
which they get from vision and
proprioception, overrides the
misinformation from the dis-
eased vestibular apparatus and
disorientation is not experi-
enced. Thus, for an individual
whose semicircular canals pro-
duce unequal intensities of
orientation information on the
right and left sides, an aircraft
maneuver which ordinarily
would not produce vestibular
disorientation might do so.

The striking inconsistency
between what the aviator said
happened and what the investi-
gations revealed to have hap-
pened in the two L-23 experi-
ences suggests that the aviator
for any of several possible rea-
sons could not recall or relate
accurately what did happen. We
know that panic can interfere
with both perception and re-

sponse. We know that anxiety
or guilt feelings associated with
an event can interfere with re-
call through the mechanism of
repression.

It is not unusual under stress
to confuse what we did with
what we planned to do. There-
fore, in an accident involving a
problem such as this, it may be
worthwhile to consider the use
of sodium amytal, or some such
drug with a hypnotic effect, to
help resolve the inconsistencies.
This is a completely sanctioned
technique.

Aviators should realize that
the drug is not used to deter-
mine whether anyone is lying
about the accident, but that it is
used to determine whether
some subconscious psychologi-
cal mechanism is interfering
with the recall of the accident
events. Experience has taught
that, if such a technique is not
used, in some cases valuable in-
formation which could have
contributed significantly to ac-
cident prevention will be al-
lowed to slip through our
fingers.

At this point, it should be all
too apparent that the processes
of accident analysis and preven-
tion involve many approaches
and disciplines, from the most
direct to the most oblique ap-
proaches, from hardheaded
practicality to fortune teller’s
guesstimations. At any rate the
moral of this disjointed story is
simply this: sometimes our
thinking must go beyond what
our eyes can see. e

The qualifications of a top-notch aviator are: emotional ma-

turity, self-control, a sense of personal responsibility, attentive-
ness and foresight. Do you qualify?




ANY PROBLEMS are en-
countered by pilots of the
937th Engineer Company (Avi-
ation), Inter-American Geo-
detic Survey, flying in support
of mapping operations in Cen-
tral or South America.
Inter-American Geodetic Sur-
vey (IAGS) is engaged in map-
ping 15 countries in Latin
America in collaboration with
the host countries. The Guate-
malan project is typical in that
an Army Engineer officer is in
charge and the cartographers
are DA civilian employees.
Aviation support assigned to
this project consists of one

Captain Gene T. Bragg

L-20, one H-19, one H-13, and
one L-19, with four aviators
and four mechanics. Each avia-
tor is assigned additional duties
such as supply, maintenance,
etec. Each mechanic assigned to
the project is well qualified to
crew his particular type air-
craft, and periodic classes are
held on maintenance subjects to
increase efficiency.

The flying that is part of a
mapping program consists of
reconnaissance, classification,
logistics, photography, and
transportingpersonneland
equipment. Mapping is taking
place at the present time in the

northern part of Guatemala.
This is a dense jungle area ap-
proximately 150 miles long and
100 miles wide, with no im-
proved roads.

Many problems are encoun-
tered in this area since all per-
sonnel, equipment, and supplies
must be flown to the base camp.

Gasoline for our aircraft is
the greatest logistics problem
that we encounter. Purchased
in Guatemala City in 55-gallon

Capt Bragg is assigned to the
937th Engineer Company (Avia-
tion), Inter-American Geodetic
Survey.
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Operations in IAGS area spans the range from sea level to over 10,000 feet

metal drums, it is then trans-
ported by vehicle, or aircraft if
there are no roads, to the base
camp. Drums cannot be stored
for a long period of time since
gasoline will become contami-
nated. When empty, all drums
have to be returned for clean-
ing and refilling.

Fuel cannot be pumped
directly from the drum into the
aircraft since water may be
present. All gasoline is checked
before use to make sure it is the
proper grade of fuel. We have
discovered kerosene in drums
stenciled “aviation fuel.” If not
detected this could result in a
major accident. All gasoline
dispensed from drums is
strained through a 200-mesh
screen or a funnel covered with
a chamois skin.

Aircraft spare parts present
another major problem since we
are only allowed to stock vari-
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ous line items. All major line
items are stocked by company
headquarters located in the
Canal Zone. Aircraft deadlined
for a part that we cannot stock
are down until the item is re-
ceived from the Canal Zone. All
time change items are requi-
sitioned far in advance to en-
sure the item is on hand when
needed.

Aircraft maintenance is a
continuous project. The terrain
over which we fly is so hazard-
ous that a mechanical failure
means a major accident. All
pilots, in conjunction with the
crewchief, give aircraft detailed
preflight inspections. No pilot
says, “Don’t worry about that;
it isn’t critical” as we some-
times might do in the States
where we have good flying con-
ditions. When it comes to main-
tenance, nothing is taken for
granted or at face value; every-

thing is checked and rechecked.

The rainy season in Guate-
mala, which runs from early
May to mid-October, is a prob-
lem and a hindrance to main-
tenance. No hangars are avail-
able for cover in inclement
weather, which means that all
maintenance is performed as
weather permits.

Communication is a very im-
portant part of flying over jun-
gle terrain. Each aircraft is
equipped with a VHF trans-
mitter/receiver plus a high fre-
quency radio. All aircraft are
required to give a position re-
port to the field station every 15
minutes. The field station
equipment includes an AN/
GRC-9 which is calibrated to
the aircraft high frequency
radio and is operated by one of
the mechanics.

Radio maintenance is an ad-
ditional duty assigned to a pilot,




but since no one is technically
skilled in this field, it becomes a
trial and error procedure. How-
ever, if the set is inoperative
and we can’t fix it, we may call
forassistance from 937th
Heaquarters at Fort Kobbe,
Canal Zone.

Instrument flying in this part
of the country is not recom-
mended under any circum-
stances because of the non-
availability of proper radio
navigational aids. Most of these
countries have only low-
powered beacons. Since they
have no alternate power source,
they can go off without notice
and be off indefinitely.

All helicopters flying over
hazardous terrain are escorted
by a fixed-wing plane in case of
a forced landing in the jungle.
Since the vegetation is so dense,
it is possible to fly over wreck-
age and never see it.

Our primary mission is to
support field operations. A field
party will consist of 25 to 30
personnel, divided into station
parties of 3 to 4 men. The sta-
tion party will then occupy a

JUNGLE FLYING

station which is a vertical or
horizontal control point.

Horizontal points are located
at the highest possible eleva-
tion so they have an unob-
structed range of vision. The
stations may run from 5,000 to
7,000 feet or higher. This calls
for classifying and careful plan-
ning to do the job safely.

Once the operation is as-
sured, the aviator is given an
overlay showing all points and
number of personnel and equip-
ment to occupy each station.
After careful planning, using
our helicopters, we start trans-
porting personnel and equip-
ment to the landing site near-
est to these prospective sta-
tions. The equipment involved
for each station averages ap-
proximately 800 pounds. This is
necessary since they may not be
resupplied for 8 to 10 days.

The field party may have to
walk for two or three days, de-
pending upon our landing site
and its proximity to the station.
If we cannot land close to the
station we may have to drop
tinfoil to mark the route they

IN GUATEMALA

should walk or fly back and
forth over the route towards
the station.

Once the field party has oc-
cupied the station, their job is
to clear and construct a 12" by
12’ platform or an area of suf-
ficient size to accommodate the
H-13 or H-19 helicopter. This
usually takes from 4 to 5 days
to complete. Once this is com-
pleted we support the field
party with food, water, and any
other supplies they may need
to accomplish their work.

While working in confined
areas and from platforms, no
pilot will exceed his or the ma-
chine’s ability. All cargo is
weighed before loading, and
only the allowed weight is
taken. Our motto is, “If it takes
three loads under marginal con-
ditions, make an extra trip and
be safe.”

No Army Aviator can long
serve in such terrain and en-
vironment without becoming a
safer, more conscientious pilot.
Here experience counts, and
you must learn quickly — to
stay alive. 2

Army Aviators on duty with IAGS soon learn that professionalism is not merely a word ; it’s a requirement
for staying alive




CRASH AND RESCUE INFORMATION

Time is a vital and critical factor in crash rescues, ground personnel as well
as crash and rescue crews may be required to remove the pilot and observer GENERAL INFORMATION

from the cockpit. This Chart is published to indicate the correct emergency There may be external fuel tanks on undersurface of wings, between en-

. “Huati ine nacelles and wing tips.
procedure involved in the rescue -of personnel in a crash situation. Per- 9 g hp!

follows d Battery is in the equipment bay located on the left side of the fuselage just aft
form the following procedures. of the wing. A “PUNCH IN" panel is provided in the door for emergency access
APPROACH AlRCRAFT. to battery disconnect. |If the flare pods are installed “PUNCH IN” panels are

1. A . .
rovided in their sides in to the battery disconnect. Apply extin-

2. GAINSOA:c;sVSE;'?EEgCCKAPS.OPY :u?shineg cngen: 1: in::r;rg:re:c:i:: through any of the openings indicated in

3. JETTI = the diagrams.

4. SAFETY SEAT.

5. DEACTIVATE COCKPIT SWITCHES. (TIME PERMITTING)

6. REMOVE PILOT AND OBSERVER.

EMERGENCY
CANOPY
TRAJECTORY

FLARE POD
(FLAMMABLE)

ENGINE OIL TANK

(FLAMMABLE)
BATTERY QUICK
DISCONNECT
HYDRAULIC PUNCH IN
RESERVOIR
(FLAMMABLE)

FLARE POD
PUNCH IN
DOOR

CUT GLASS

OXYGEN
AROUND EDGE

BOTTLES
ENGINE AIR
INTAKE

& L

EXIT RELEASE TANK
APPROACHING AIRPLANE COCKPIT ACCESS o

Approach the airplane from either side fo gain access to the cockpit exit lock
ring and release lever. If landing gear is extended and propellers are turning
use extreme caution around cockpit area as propellers are close to cockpit.
If landing gear is collapsed or retracted, stay clear of engine intake and exhaust
as engine can still operate with propeller held stationary.

NOTE: If access to the cockpit area is impossible because engines are still oper-

ating flood engine intake with foam, CO2 or water. This should stop
engine.

1. Lift exit release lock ring and turn to UNLOCK position.

2. Open cockpit access door with lever, push IN at forward end, pull OUT

on aft end and lift cockpit access door to full open position.

3. Grasp emergency canopy jettison handle and rotate 90° clockwise then pull.

Emergency canopy should blow off.

CAUTION: Make certain all personnel are clear of canopy area and away
from airplane in area of canopy trajectory.

If the airplane comes to rest in an inverted position and cockpit access door

can not be opened, access to the pilot and observer must be gained through

the cockpit access door glass area. (This is required due to construction of cock-

pit floor and cockpit side panels.) Cut cockpit access door glass around edge

as shown on drawing.

EJECTION SEAT SAFETY AND PILOT OBSERVER REMOVAL
AO-1AF, -1BF, -ICF CRASH CREW INFORMATION
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Hyperventilation

N INCIDENT recently oc-
curred involving a healthy
30-year-old Army Aviator. He
began to notice a tingling in his
nostrils, then a feeling that his
heart and breathing rates were

not ‘“synchronized.” He felt
that he was losing control of
his breathing. He took a couple
of deep breaths, then noted that
his heart began to beat even
faster. This was followed by
dizziness and tingling all over.
His fingers and wrists began to
cramp and draw up, and there
was spasm of his facial mus-
cles.

Was this hypoxia? No. For-
tunately, this aviator was on
the ground, and was manifest-
ing hyperventilation. Had he
been in control of an aircraft at
the time of this incident, an-
other “unknown cause” acci-
dent might well have occurred.

Hyperventilation is a condi-
tion in which the respiratory
rate and depth are abnormally
increased. There is an excessive
loss of CO, from the lungs
which lowers the concentration
of this gas in the blood and re-
sults in an increase in the alka-
linity of the blood and body
fluids. The chemistry of these

surgeon

Colonel Spurgeon Neel, MC

effects is well known, but its
understanding is not essential
to dealing with the problem.

Symptoms of hyperventila-
tion are primarily neuromuscu-
lar and psychomotor. Loss of
CO, raises the alkalinity of the
blood which increases the irri-
tability of neuromuscular tis-
sues. Superficial tingling of the
extremities and the face fol-
lows, progressing to muscular
spasm and tetany. Deteriora-
tion of muscular control and co-
ordinated activity is invariably
seen during severe hyperven-
tilation. The effects of hyper-
ventilation are accumulative
and are synergistic with those
of hypoxia, hypoglycemia, ac-
celeration and fatigue. The con-
sequences of these effects in an
aviator in primary control of
an aircraft are obvious.

The cause of hyperventila-
tion in Army Aviation is almost
always psychogenic and due to
anxiety or apprehension, either
conscious or unconscious. In-
voluntary overbreathing due to
anxiety results in a vicious
cycle. The results of hyper-
ventilation produce anxiety
which, in turn, aggravates the
hypertension. Hyperventilation
may accompany the increased
depth and rate of respiration
caused by hypoxia, but this is

rare at the altitudes flown in
Army aircraft. Hyperventila-
tion is much more common,
hence much more significant in
Army Aviation than is hypoxia.

Prevention of hyperventila-
tion is based upon physiological
training. The aviator must
understand the nature, cause,
and symptoms of hyperventila-
tion and guard against over-
breathing. He must understand
the differences between the
manifestations and manage-
ment of hypoxia and hyperven-
tilation. This is not easy but is
simplified at the altitudes flown
in Army Aviation.

When the aviator realizes
that he is overbreathing, he
should reduce the rate and
depth of his respiration. Re-
breathing into a bag (burp bag
or lunch sack if available) will
permit rebuilding of blood CO.
to a normal level, with cessation
of symptoms. In dual flying,
each aviator should observe the
other for insidious hyperventi-
lation. Should an aviator’s be-
havior change or his flying be-
come erratic, hyperventilation
should be suspected by traffic
control and supervisory person-
nel. Realistic physiological
training is essential to the con-
trol of hyperventilation in
Army Aviation. ap—
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Fire
Control
Systems

Universal
VS.

Specialized
Approach

A BIG QUESTION facing to-
day’s modern mobile Army
is how best to coordinate its
varied firepower. The helicop-
ter, with its multipurpose mis-
sion capability, is an integral
part of the new Army.

It follows, then, that one of
the most pressing problems en-
countered by the people con-
cerned is how to provide effec-
tive striking power for all types
of helicopters.

Diversified armamen t re-
quirements can best be
achieved through the univer-
sal approach, for it is obvious
that no single weapon is effec-
tive against all targets. Ideally,
provision should be made for

16

Henry G. Benis

rapidly changing the types and
quantities of weapons as
directed by the mission and
target.

At present, the Army heli-
copter can only depend on its
ability to maneuver and nap-of-
the-earth flying to be less vul-
nerable to enemy fire. This
capability, of course, is strictly
a passive defense. The future
armed helicopter will provide
the necessary combination of
active and passive defense. This
will enhance its survival capa-
bilities on the battlefield—and
implement its role as a recon-
naissance and observation ve-
hicle.

The mission of the helicopter

on the modern battlefield is
widely diversified, and the an-
ticipated target types may vary
considerably. It is obvious that
no single weapon is effective
against all targets and, in most
circumstances, a combination of
weapons will be required.
Ideally, provision should be
made for rapidly changing the

This article has been extracted
from a speech giwven by Mr.
Henry G. Benis at the Institute
of the Aerospace Sciences, Na-
tional Army Aviation Meeting,
April 13, 1961.

Mr. Benis 1s Helicopter Arma-
ment Project Engineer, Missile
Production Section, General Elec-
tric Company, Burlington, Vi.




types and quantities of weapons
as dictated by the mission and
target. Let’s consider the vari-
ous types of weapons avail-
able.

The automatic weapon is
generally considered to have a
bore diameter of 40mm or less
—with a choice of ammunition
for the specific mission.

For the missile, guidance
may be either command, hom-
ing or terminal ; but ballistic or
inertial guidance is normally
employed with the longer range
missiles.

A primary disadvantage of
the command guidance SS-11
missile is the need for remain-
ing on target for the entire
flight of the missile. This places
the helicopter in a particularly
vulnerable position. The ulti-
mate use of homing or terminal
guidance offers a solution to
this problem.

Salvo fired rockets offer good
target killcapabilities, al-
though weight restrictions may
limit their application to the
heavier aircraft. Work is cur-
rently underway to optimize
stability and dispersion of
rockets when fired from slow
moving aircraft.

The recoilless rifle presents
many problems as an aerial
weapon. For example, excessive
weight, reload difficulties, blast
effect, sighting, ranging, com-
puting, and relatively low ve-
locity impose limitations on its
application. However, on the
heavier specialized weapon ship
(which will be discussed more
fully later) the recoilless rifle
may be used because of its
other capabilities.

The use of bombs or bomb-
lets is primarily limited to the
fast, higher flying fixed wing
aircraft.

Consideration must be given
in the future to chemical, bac-

teriological and radioiogical
weapons as aerial delivery sys-
tems. |[If possible, CBR weap-
ons should be components of an
existing aerial delivery system,
and not a separate means.|

The most serious limitation
to the successful completion of
the helicopter mission on a for-
ward battle area is the air-
craft’s vulnerability to enemy
small arms fire. A ground fire
suppressive capability is essen-
tial for all helicopters, regard-
less of mission, if enemy con-
tact is a possibility. Therefore,
the only situation for which
suppressive armament is not
[usually] required would be for
medical evacuation and cargo
transportation over friendly
territory or behind the forward
edge of the battle area.

This indicates that suppres-
sive armament is an essential
component of the fighting air-
craft and will seldom be re-
moved. In certain helicopters,
such as a weapons ship, it
could well be an integral part.
On other aircraft of more diver-
sified usage, it may be in kit
form for rapid removal as con-
ditions indicate. We should
also note that suppressive arm-
ament can be used for explora-
tory probing fire in reconnais-
sance missions.

The optimum area type
weapon for fire suppression is
the automatic machinegun. It
provides a high rate of fire,
adequate ammunition comple-
ment and lethality against en-
emy ground forces consistent
with minimum weight and size
requirements. Efforts have been
concentrated primarily in the
use of the M-2 and 7.62 milli-
meter weapons, and the .50 cali-
ber to a lesser degree. From
one to four guns have been em-
ployed. -

The optimum location of sup-

FIRE CONTROL SYSTEMS

pressive armament warrants a
closer look (fig. 1). As indi-
cated previously, a combination
of weapons will oftentimes be
required. For example, ma-
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Suppressive armament
location

Figure 1.

chineguns and rockets or ma-
chineguns and missiles may be
used. On the larger aircraft
(where c.g. shift does not pose
a serious problem) mounting
suppressive armament on the
nose (or preferably faired into
the nose) offers the best solu-
tion. This allows the largest
super-elevation angle, maxi-
mum range, optimum safety
and provision for all weapons
to fire at a target area for a
multigun installation. Further-
more, this location does not in
any way compromise other
heavier weapon systems which
may be side mounted near the
c.g. of the aircraft.

Armament location on the
light helicopter (having a de-
sign gross weight under 6,000
pounds) is an entirely different
story. The c.g. shift dictates
a location closer to the rotor
mast axis, and gross weight
limits the armament capability.
Typical armament may consist
of machineguns, with the addi-
tion of two missiles or a rocket
cluster.

This brings us to the heart
of the problem. Can the diver-
sified armament requirements

17
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best be achieved through a uni-
versal or a specialized ap-
proach ?

Ideally the wuniversal ap-
proach or ‘“kit concept” offers
the greatest advantages by
simplifying logistic problems,
easing maintenance, lowering
costs and minimizing airframe
modifications. Actually (con-
sidering the problems and re-
strictions already outlined) the
universal approach can be
achieved by the use of three
basic armament packages.

The first is a ground fire sup-
pression system designed for
use on any helicopter ranging
from the light tactical trans-
port to the flying crane (fig. 2).

This system would provide
a nose-mounted turret (mov-
able in azimuth and elevation)
which could carry conventional

Ball mount

Figure 2.

machineguns, a grenade launch-
er, or possibly a combination
of both.

Relatively simple and inter-
changeable attachment provi-
sions can be designed to mount
several weapons or multiple
combinations thereof. Although
normally a vital component of
the combat aerial vehicle, this
kit can be quickly removed for
applications where active de-
fense is not deemed necessary,
and maximum payload capacity
is required.

The second armament pack-
age is also primarily suppres-
sive, but is compatible with the

18

light observation helicopter
where c.g. shift limitations will
not permit a nose installation
and armament weight must be
held to a minimum (fig. 3).
The weapon will be trainable
in elevation only, and azimuth
aiming will be effected by
rudder control of the highly
maneuverable aircraft. Side

Figure 3. LOH fire suppressive

nstallation

mounting of the package will
require appropriate airframe
hard points. And, once again,
the package must be designed
for quick installation or re-
moval and interchangeability
of weapons as illustrated (fig.
4).

These two package ap-
proaches would provide sup-
pressive firepower for all con-
ventional Army helicopters in
present inventory and those
planned for the future. Fur-

Y\
-
&

Figure 4. LOH mount

thermore, growth potential is
provided for accommodation of
new developments in automatic
weapons with a minimum of

modification or retrofit.

The third and final armament
package would provide the
heavier firepower capability
necessary for point, fortified
area and air-to-air targets (fig.
5).

This armament concept in-
volves the larger caliber auto-
matic weapons, rockets, mis-
siles—and possible CBR arma-
ment. Invariably, this will in-
volve a considerably heavier
system from both weapon and
fire control standpoints since,
inherently, more complexity is

Y \ @\\‘1
Y =Y S
Figure 5. Missile and rocket

mount

required to assure satisfactory
hit probability for point tar-
gets. The logical package loca-
tion is at, or very close to, the
aircraft c.g. This positioning
means that the changes - in
weight after armament dis-
persement will have a negli-
gible effect on flight character-
istics. As before, the package
must be designed for very rapid
installation, reloading and in-
terchangeability of weapons as
the mission may dictate.

Careful consideration should
be given to the use of existing
aircraft structures for system
attachment. These structural
points could include auxiliary
fuel tank hard points and cargo
tie-down fittings, because they
would entail a minimum of air-




craft modification and cost. If
specially designed hard points
are required, they should be
common to the various heli-
copter weight classes to permit
use of a single armament pack-
age.

A past example of this design
approach is the wing mounted
bombrack or pylon on fixed
wing aircraft which can accom-
modate a wide variety of exter-
nal armament stores. It is quite
conceivable that a single or split
side mounted package (based
on a building block approach)
can be effectively designed for
mounting various quantities of
missiles, rockets and machine-
guns, or any combinations de-
sired (fig. 6).

This concept would fulfill the
primary need for armament
without compromising or un-
duly limiting the diversity of
the helicopter family.

One category for which the
package or kit concept may not
readily apply is the weapons
ship which is used primarily in
missions of mobile fire support
or defeat of hostile armor.

Figure 6. Awrcraft and mounts

Either the light or medium
tactical transport would fill this
role, with the latter having the
advantage of a heavier payload
capability. The specialized ap-
proach appears mandatory.
The light or medium tactical
transport is a heavy weapons
platform with an accurate fire
control system capable of
knocking out heavily armored

targets at ranges in excess of
2,000 meters. The aircraft it-
self may be a modified version
of its troop and cargo carrying
counterpart. Ranging, stabi-
lized line of sight, lead angle
computation and accurate servo
control are required to ensure
accurate projectile delivery and
a high first round kill prob-
ability. The complexity and
accuracy requirements may ex-
ceed that which would normally
be expected of a removable
package.

This, then, dictates an inte-
gral mating of the aircraft and
armament. The likely require-
ment for more than one weap-
ons system makes the special-
ized approach even more desir-
able, and future developments
may see the need for all-
weather armament capabilities
which may introduce the use
of additional subsystems. These
subsystems could be infrared
or high sensitivity television
which would provide the ability
to identify and aim at targets
under all conditions.

However, the armament con-
cepts described leave many de-
tailed questions unanswered
and a brief discussion of more
critical subsystem components
such as sighting, ranging de-
vices and lead angle computers
is warranted — for an accurate
sighting system is essential to
ensure high hit probability for
all aerial delivery weapons.
This is particularly true for
point type targets. In the past,
surplus optical sights have been
used for test evaluation, and
these have been existing fixed
sights.

Design studies for improved
sighting techniques made by
the General Electric Company
resulted in the following pre-
liminary recommendations. For
aircraft, such as the LOH, it

FIRE CONTROL SYSTEMS

is probable the pilot will also
be controlling the firepower.
To perform this dual function,
the sighting device as well as
the fire control must not inter-
fere with the normal functions
necessary to fly the helicopter.

Therefore, these conditions
of use dictate the major re-
quirements of the sighting de-
vice:

e Minimum view obstruc-
tion.

e Minimum required move-
ment of pilot’s head in sighting.

e Rapid visual acquisition of
the sighting pattern through-
out normal range of head posi-
tions.

e Devices used shall not
cause undue hazard in case of
a crash landing.

The basic principles of an
aiming device that combines
these advantages and meets all
the requirements necessary for
pilot or copilot operation is
shown in figure 7.

This device provides a colli-
mated light beam containing a
reticle pattern generated by a
projector located off to the side
of the operator’s head. A trans-
parent spherical segment in
front of the pilot or a spherical
windshield panel could be used
as the reflector. A collimated
pattern (such as one produced
in a conventional reflex sight)
presents a display whose light
rays appear to come from an
infinite distance. In other
words from any point on the
pattern, the light rays are all
parallel.

All targets that are to be
considered are of sufficient
range that when the collimated
pattern is superimposed on the
target, the pattern appears to
remain on the target for all
eye positions within the geome-
try of the system. Therefore,
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Figure 7. Collimated Sight

movements of the operator’s
head within the physical limi-
tations of the optical compon-
ents has no effect on the sight-
ing line, since the sighting
parallax, for all practical pur-
poses, has been eliminated.

Collimated patterns in reflex
sights are produced by locating
an illuminated reticle pattern
in the focal plane of a convex
spherical lens. In the concept
illustrated, a collimated pattern
is produced by arranging the
illuminated reticle and projec-
tor lens in such a manner that
a real image will be formed at
the focal surface of the spheri-
cal segment. The segment has
sufficient reflective characteris-
tics to act as a spherical con-
cave mirror; and since the
reticle image is formed at the
mirror’s focal surface, a colli-
mated image is reflected.

Because it is not possible to
have both the operator’s eyes
and the reticle image projector
at the center of the spherical
segment, the projector is placed
to one side of his head, and the
center of curvature of the seg-
ment is between the operator’s
eye and the projector.

The reticle image is projected
onto a small mirror before pass-
ing through the projector lens,
so that the angular position of
the image projection on the
spherical segment is a function
of mirror position. By using
synchro transmitters on the
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weapon, the angular position of
the weapon (with respect to
the helicopter) provides the
signal for the driven mirror.
The reticle image projected on
the spherical segment then in-
dicates the position of the
weapon.

This aiming arrangement
permits full freedom of view.
And since the reflecting surface
is spherical and the operator
looks through it from near the
center, there is no significant
added optical aberration for
normal viewing. The operator
need not hold his head exactly
at the nominal position to see
and properly use such a colli-
mated aiming reference.

This sighting system may
also be used with suppressive
fire or area fire and air-to-air
gunnery.

This brings us to the problem
of ranging, one of the most
important considerations of a
fire control system.

Visual range estimation can
introduce very large system
errors, and reference data in-
dicates that a mean error of
25 percent can be anticipated
in visual range estimation from
a fixed position to a fixed tar-
get. If the armed helicopter
and the target are moving
(which is normally the case)
errors may be considerably
greater.

So the use of a ranging device
may prove mandatory when
accurate firepower delivery is
required.

Essentially there are two
basic methods of range finding:
triangulation and echo measur-
ing. Coincidence, stereoscopic
and stadiametric range finders
are the most common instru-
ments for ranging by triangu-
lation. Radar, sonar and 'opti-
cal radar are examples of echo
measuring techniques. Cur-

rently, the latter type doesn’t
apply to helicopters because of
weight, cost and the complex
nature of the system.

The simplest optical ranging
method is the stadiametric
ranging device, an existing
technique which may be incor-
porated with a minimum of ex-
pense. As a matter of fact, this
device could readily be incor-
porated in the sighting concept
previously described. However,
this method does have some
inherent disadvantages:

@ The target size must be
known beforehand.

e Oblique viewing of the
target will introduce errors.

® The operator must accur-
ately place the target in the
center of the stadia ring.

e Manual adjustment for
ranging is required.

No device is presently avail-
able which will meet all the
ranging requirements for this
application. However, a monoc-
ular range finder, currently
under development by General
Electric, looks very promising.

The basic operation of this
device is shown in figure 8. The
target image path is folded
using a parabolic and flat mir-
ror to provide a compact optical
system. A light chopper and
photosensitive detector are uti-
lized to detect target image lo-
cation, and a servo system
positions the detector to main-
tain peak signal. A potentiom-
eter pickoff provides a read-out
proportional to range.

Compared with a conven-
tional coincidence or stereo-
scopic range finder, the advan-
tages of the monocular range
finder are:

e Smaller size and less
weight—since only one optical
system is required.

e Greater accuracy — be-




cause electronic resolution is
better than the human eye.

e Kase of use—since no co-
incidence adjustment is made
and, once aimed, its operation
is completely automatic.

e Range can be presented as
the reading on a dial or an

Figure 8. Monocular ranging
schematic

automatic input to a fire con-
trol system.

e Speed of response provides
continuous range information
as the distance to target
changes. Because of an inher-
ent averaging feature, helicop-
ter motion has much less effect
on accuracy, especially since
the target and its immediate
environment, as viewed from
the air, are very close to the
same range.

Compared with echo tech-
niques, monocular ranging is
less complex and is passive—
that is, it cannot be jammed.

A production visible light
monocular ranger could be de-
veloped with an accuracy of 1
percent at 1,000 yards and 2
percent at 3,000 yards. The
complete device including op-
tics, detector, amplifier and
read-out control is expected to
occupy less than 1 cubic foot
and weigh approximately 30
pounds. It would operate from
28 volts d. c. and require ap-
proximately 20 watts of power.

For air-to-ground firing, lead
angle corrections can be very

important depending on heli-
copter and target speed, range,
degree of azimuth, broadside
firing, and weapon muzzle ve-
locity. Up to maximum effec-
tive range, and with forward
speed of 100 knots, the error
at the target could approach
100 yards, if no lead angle cor-
rection is provided. The fire
control problem becomes even
greater when we consider air-
to-air engagements where the
target is moving at a much
higher speed.

Moving target A travels a
considerable distance during
the flight of a projectile fired
from aircraft B (fig. 9). For
that reason, it is necessary to
aim the weapon in such a way
that the projectile will reach
the point in space C when the
target has reached that point.

The total lead angle required
is the sum of the lead angle
in the target plane D plus the
superelevation angle E required
because of gravity drop.

The simplest way to solve a
dynamic fire control problem
from a moving platform is by
use of a lead computer based
on a single freely suspended
gyroscope (fig. 10). Such a
computer is currently in pro-
duction for the F-105 Fighter-
Bomber and can be readily
adapted to the helicopter appli-
cation.

When used with a flexibly
mounted weapon, the computer
is carried on the gun position.
Where the weapon is rigidly
mounted, the computer may be
placed at any convenient loca-
tion in the aircraft.

The computer receives an
input of present range and the
observed angular rate of motion
of the target. From this it
computes the lead angle and
gravity offset corrections.
These angles are used to offset

FIRE CONTROL
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Figure 9. Awr to air fire control
problem

the line of sight position dis-
played to the gunner in such
a manner as to automatically
place the guns on the computed
future target position.

The gyro lead computer pre-
viously described for use with
both the flexible and fixed
weapons could also be utilized
to facilitate the capture phase
of the SS-11 fire control prob-
lem.

The computer would remain
mounted on the flexible weapon
launcher as before.

By helicopter maneuver (with
the computer orientated on the

Figure 10. Gyro lead computer

ship’s reference line) the line
of sight would be placed ap-
proximately on the target posi-
tion. When the missile is
launched, the gyro computer
would establish this line in
space in its “memory.”

The operator then tracks the
missile in flight by moving his
optical aiming line. A signal
from the computer causes the
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missile to move toward the
“memorized” line in space
which was the original aiming
line to the target.

Further refinements of the
missile position are now ob-
tained by line-of-sight manipu-
lations in which the missile
will follow the line of sight at
a rate proportional to the mis-
sile’s displacement from that
line of sight. As with the pres-
ent system, optical magnifica-
tion would be provided by low
power binoculars.

The equipment and tech-

ployed in a fire control system
to assure a high hit probability
despite the inherent motion and
evasive flight maneuvering of
the helicopter. However, it is
not meant to imply that all of
these subsystems are a neces-
sity for a weapons system. For
example, with suppressive arm-
ament, where probing and
strafing firepower will normally
be employed, system accuracy
equivalent to that required for
a point target is not necessary.
Further tactical analysis, test
and evaluation is required to

between system accuracy and
complexity.

The establishment of heli-
copter armament system re-
quirements and specifications is
in reality just beginning. In
many respects, a considerable
amount of effort is yet to be
expended and work to be ac-
complished.

However, it is gratifying to
note that the situation is start-
ing to jell and a concentrated
effort is being made to get heli-
copter armament hardware into

the field for evaluation_rand

niques mentioned can be em- determine the happy medium general use. alp—

Team Effort

NINETEEN members of a U.S. Seventh Army
disaster relief team and two H-19 Chickasaws
were airlifted by USAF C-124 Globemaster
from Echeterdingen Air Field, Germany, 25
November on a mercy mission to Mogadiscio,
Somalia. The party was to assist in the medical
evacuation of casualties caused when flood
waters threatened the lives of thousands with
disease and hunger and left large numbers
homeless.

In the team were ten members from the 421st
Medical Air Ambulance Company, five from the
29th Transportation Aircraft Maintenance
Company, two communications specialists from
the 16th Aviation Operations Detachment, one
from the 97th Signal Battalion, and a radio-
broadcast specialist from Headquarters Seventh
Army.

Left: Seated on a steel ““sled’” a Seventh Army
H-19 helicopter enters the gaping mouth of an Air
Force C-124 Globemaster for airlift to Mogadiscio,

Somalia
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The following chapters in
FM 1-5, Army Aviation Or-
ganizations and Employment,
are being prepared (new or re-
vised) :

Chapter 2. Aviation Com-
pany, Army

Chapter 5. Aviation, Fixed
Wing, Light Transport
Company

Chapter 8. Aviation Com-
pany, Corps

Chapter 9. Aviation Com-
pany, Corps Artillery
Chapter ( ). Army Air Traf-
fic Regulation and Identifi-
cation Company
Chapter ( ). Airmobile Com-
pany, Rotary Wing (Light)
The manuscript on FM 1-( ),
Operation of the AN/USD-1
Surveillance Drone Aircraft,
will be submitted to Headquar-
ters USCONARC in June 1962.

FM 1-( ), Aerial Observer
Training, has been forwarded
to Department of the Army for
printing. The Army Subject
Schedule for aerial observer
training is in the final review
stage and will soon be available.

Army Training Programs
and Army Training Tests are
now being prepared at the same
time draft TOEs are written.

TM 1-300, Meteorology for
Army Aviation, is undergoing
a complete revision.

Changes to TM 1-225, Navi-
gation for Army Aviation and

TM 1-215, Attitude Instrument
Flying, are in final phase of
preparation. The changes dis-
cuss the FD-105 Instrument
System which has been stand-
ardized as the AN/ASN-33V
Computer Set, Navigational.
This system is used in the L-23
and in most Mohawk aircraft.

© Starting with the Officers
Fixed Wing Aviators Course
(OFWAC) 62-3, the students
will receive basic maintenance
instruction on the L.-20 Beaver.
This instruction will be given
during Phase B, which for 62-3
began on 29 January 1962.

Previously, no maintenance
instruction was given to the
students on the L-20, even
though the aviators graduating
from Phase C were qualified in
this aircraft.

The Officers Rotary Wing
Aviators Course (ORWAC)
Test Class 61-10, received 8
hours of maintenance instruc-
tion on the H-13 Sioux. They
were given 45 hours of special
transition training in the H-13
as part of their Phase II pro-
gram.

The L-20 Beaver is no longer
a Class I aircraft for weight
and balance purposes. Accord-
ing to Change 1 to AR 95-16,
dated 18 September 1961, the
Beaver is now in Class II. This
means that on all L-20 flights,
when an aircraft clearance (DD
Form 175, DD Form 1080, or
FAA Flight Plan) is filed, a DD
Form 365F will be filed with the
clearance form, or a certifica-
tion made on the clearance form
that a DD Form 365F has been
previously filed for an identical
load.

AO-1B (Mohawk) training
has been deleted for FY 1962.
It was originally planned that
24 aviators would receive train-
ing in the AO-1B aircraft dur-
ing FY 62. Deletion of the
AO-1B program will not affect
the AO-1A aviator input for the
remainder of FY 62.

Due to the shortfall in stu-
dent inputs to the Officers
Fixed Wing Aviator Course
(1-A-1980A), USCONARC has
been allocating quotas for TDY
inputs to Phase C (Instrument)
training. Quotas available are
allocated to the CONUS armies
by USCONARC.

Enlisted Maintenance Course
1-R-676.1 (H-21) has been
placed in an inactive status for
the remainder of FY 62 and
FY 63. There is no require-
ment to train mechanics in
MOS 676.1 due to a current
overage of this MOS in the
field. It is anticipated that
Course 1-R-676.1 may be acti-
vated during FY 64.

A new fixed wing stagefield,
Aux #3, near Enterprise, Ala.,
will become operational in the
third quarter of FY 62. a—"
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L-19 BIRD DOG

HU-1 IROQUOIS

H-13 SIOUX

THE UNITED STATES ARMY BOARD
FOR AVIATION ACCIDENT RESEARCH

H-34 CHOCTAW

L-19A STRUCK TREE while taxiing.
damage to right wing. No injuries.

L-20 LANDED LONG, skipped and bounced.
During go around attempt, aircraft went off left
side of runway, striking main rotor blade of
parked H-19. Aircraft continued to climb and
landed without further incident. Major damage
to L-20 propeller, left wing and strut, and H-19
main rotor blade.

H-19 TURNED DOWNWIND, lost translational
lift, and hit ground on right main gear. Aircraft
then fell on its side. Aircraft destroyed. No
injuries. Suspect settling with power.

H-23D TAIL ROTOR STRUCK GROUND during
practice autorotation. Major damage to tail rotor,
one-inch drive shaft, horizontal stabilizer and
tail boom. No injuries.

L-19A WHEEL LOCKED during landing. Aircraft
ground-looped, causing major damage to right
wing, propeller, and engine cowling. No injuries.
Ice, due to freezing weather, found around radius
of inner half of right main wheel assembly.

H-21C ENGINE FAILED in flight. Aft rotor
blades struck trees during autorotative forced
landing. Major damage to aft rotor blades. No
injuries. Suspect fuel starvation.

H-34A ENGINE LOST POWER during landing
approach. Aircraft struck ground, shearing right
gear, allowing main rotor blades to strike ground.
Major damage. No injuries. Suspect carburetor
malfunction.

L-19A STRUCK CHOCK with right wheel while
taxiing and nosed over. Propeller struck pave-
ment, causing sudden engine stoppage. Major
damage to propeller, engine, and tail wheel
spring. No injuries.

Incident
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U-1A OTTER

H-23 RAVEN

H-19C NOSE GEAR DROPPED INTO HOLE dur-
ing landing at field training site. Incident dam-
age to oleo strut. No injuries.

H-13H STRUCK WIRE during range inspection
flight at low altitude. Wires, broken by main
mast, wrapped around forward short shaft, pull-
ing it out of transmission. Aircraft was auto-
rotated and tail rotor guard was bent during
touchdown. Minor damage. No injuries.

HU-1A CRASHED during service mission. Pilot,
crewchief, and two passengers killed. Aircraft
destroyed. Suspect inadvertent flight into instru-
ment flight conditions. Witnesses state area was
covered with fog at time of accident. Pilot was
not helicopter instrument qualified.

L-20A STRUCK SNOWBANK during final ap-
proach. Incident damage to right main landing
gear. No injuries.

H-21C LANDED SHORT of end of taxiway. Heli-
copter was last aircraft in flight of 20 H-21s.
Major damage to left vee brace on main gear,
firewall, and keel. No injuries. Blowing dust
from other aircraft caused reduced visibility.

L-20A ENGINE FAILED during flight, then
started with extreme vibration at reduced throttle.
Increased throttle caused engine to fail repeat-
edly. Power was reduced and aircraft completed
forced landing with no structural damage. Con-
necting rod of No. 2 cylinder found broken in
two places. Action of engine on broken parts
caused damage to cylinder skirt, piston, wrist
pin, and crank case.

L-20 STRUCK JEEP while taxiing. Incident dam-
age to left elevator. No injuries.




AO-1 MOHAWK H-21 SHAWNEE

L-23 SEMINOLE H-37 MOJAVE

L-23E LOST OIL PRESSURE in No. 1 engine dur-
ing instrument flight. Aircraft declared emer-
gency and was given GCA approach. QOil pres-
sure continued steady decrease until low limit
red line was reached one mile out on final. Pro-
peller was feathered and aircraft landed without
incident. Suspect oil breather system, filled with
ice, was unable to vent condensation. Weather,
—12° F at flight level of 6,000 feet, considered
a factor.

H-23D LANDED HARD during practice auto-
rotation. Main rotor flexed into tail boom. Major
damage to main rotor blade, tail boom, aft tail
rotor drive shaft, tail rotor assembly, bubble,
and other minor components. No injuries. Blue
turnbuckle of tail rotor control cable pierced
bubble and passed through cockpit, narrowly
missing instructor pilot.

H-23D ENGINE FAILED during landing ap-
proach. Aircraft completed forced landing with
no damage. Excessive metal filings found in
engine and transmission screens, and engine
sump.

L-19E OVERTURNED due to excessive braking
following loss of directional control. Major dam-
age to both wings, left stabilizer, rudder, pro-
peller, and cowling.

L-19A CAUGHT FIRE during engine start. En-
gine was over-primed, causing carburetor to
flood. Airscoop and carburetor filter burned.
Incident damage. No injuries.

H-13H STRUCK GROUND during attempted
power recovery from practice autorotation. Major
damage to main rotor, transmission, skids, tail
assembly, and bubble. No injuries.

L-20 BEAVER

AC-1 CARIBOU

L-23D CRASHED after reporting rough engine
during IFR flight. Pilot and copilot killed. Air-
craft destroyed. Cause undetermined pending
investigation.

AO-1C NOSE WHEEL TIRE BLOWN during land-
ing. Incident damage. No injuries.

H-21C EMITTED FIRE AND SMOKE from engine
compartment during test flight. Aircraft com-
pleted forced landing with no damage. Genera-
tor overheated, causing generator seal to fail.

H-13 ENGINE FAILED during test flight. Main
rotor blades struck telephone wires during auto-
rotation into narrow street. Aircraft landed in
level attitude with great force. Both skids col-
lapsed. Bubble broken. Console smashed, and
main rotor blades bent. Pilot and crewchief
hospitalized for observation. Extent of injuries
unknown.

RL-26D SETTLED AFTER TAKEOFF, while gear
was cycling. Aircraft settled on belly and radar
antennas, bouncing left main gear into nacelle.
Actuator was broken and nacelle skin torn. Left
gear then locked down and aircraft bounced on
it again before becoming airborne. Landing was
completed without further damage. No injuries.

H-21C HYDRAULIC RESERVOIR COVER came
off in flight and struck aft rotor blade. Incident
damage to rotor blade.

HU-1A TAIL ROTOR FAILED during landing
approach. Pilot added power to continue flight
to where running landing could be made. Engine
failed and aircraft was autorotated into rice
paddy with no damage. Tail rotor pitch control
mechanism failed. Cause of engine failure un-
determined pending analysis.
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EALTH, most of us will

agree, is our most price-
less asset and today’s medical
researchers are discovering
that it is far easier to show a
man how to stay healthy than
to help him regain his health
after it has been lost.

For this reason, researchers
have been concentrating of late
on preventive therapy. To this
end, scientists in universities,
clinics, and research founda-
tions have been seeking to dis-
cover the most effective means
of staying healthy. Their find-
ings make it clearer than ever
that, when it comes to health,
an ounce of preventive medicine
is worth a pound of therapy.
Recent discoveries of factors
contributing to good health add
up to a most effective—and eco-
nomical—form of insurance for
you and your family. Here are
some of the most significant
things they’ve discovered:
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1. How much exercise, and
what kind, do you need to stay
healthy?

It is a fact that a certain
amount of exercise is necessary
to good health, and it is also
well established that too much
or too violent exercise can be
worse than not enough. Most
people—particularly sedentary
workers — don’t get either
enough physical activity or
enough of the right kind.

Desk workers fall into one
or the other of two categories:
Those who seldom take any
exercise at all (they drive to
work, drive home, eat, sit and
watch TV or bury themselves
in a book or magazine, or drive
to a movie where they sit and

(
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watch the picture, and on a
weekend they’ll likely take a
Sunday drive). Those who sit
five days a week at a desk—
with an occasional walk to the
water cooler—and then crowd
the weekend with such a round
of strenuous and unaccustomed
exercise that they overtax
themselves, building up cumu-
lative fatigue that lowers phy-
sical resistance and actually
leaves them less fit than when
they left the office.

To find out just how much
and what kind of exercise a
person needs to keep healthy,
Dr. Laurence E. Morehouse,
professor of physical education
at the University of Southern
California, has conducted an ex-

This article is reprinted by per-
mission of the author Mr. John E.
Gibson and Family Circle Maga-
zine,




tensive study. His findings
show that two 10-minute ses-
sions a week of the proper exer-
cise can keep the average adult
in good physical condition.

He emphasizes, however, that
this does not mean 20 minutes
a week of toe touching, knee
bends, arm waving, and other
traditional setting-up exercises.
Bending over and touching the
toes, he points out, actually
does more harm than good.
This is because such exercise
stretches the back muscles, al-
ready stretched to flabbiness
by sitting down.

Here is a home exercise pro-
gram that Dr. Morehouse’s
studies show to be most effec-
tive.

Vigorous warmup exercise
for several minutes, such as
running in place. This will build
up endurance.

Stretching exercise for neck
and back of neck.

Abdominal toning exercise,

such as slow leg raising from
a supine position.
Arm and shoulder exercise,

such as pushups from floor,
wall, or table.

2. How much sleep do you
need?

Although some people can
get along on less, the average
person will be healthier and
longer-lived if he gets his full
eight hours. In a wide-scale
survey conducted by the Life
Extension Institute, investiga-
tors asked thousands of men
and women who had lived to a
hearty old age about their
mode of living.

The examiners found that
“sleep was the most common
denominator. Some drank,
others never touched alcohol.
Some smoked, others didn’t.
Some worked hard all their
lives, others took it easier. But
all saw to it that they got
enough sleep, usually the tra-
ditional eight hours, all through
life.”

“Enough” sleep for you will
depend to a large extent on
what you do for a living. Col-
gate University studies have
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shown, for example, that men-
tal workers require appreciably
more sleep than the man who
earns his living with his mus-
cles. This is because it takes
a longer time to replenish the
nervous energy expended by
brainwork.

And tests showed that we
recuperate quickest from fati-
gue that is purely physical.
Chronic worriers, on the other
hand, are likely to wake up
tired no matter how much sleep
they get, for they squander
mental and nervous energies
faster than sleep can restore it.

3. What is the healthiest
diet?

A well-rounded diet that is
high in meat, fish, or other pro-
tein. A Pennsylvania State Col-
lege health survey of hundreds
of men and women showed con-
clusively that those of the

group who ate the most meat
made the highest all-round
health scores. Other nutri-
tional investigations have simi-
larly shown that a high-protein
diet pays the biggest dividends
in terms of physical fitness and
general health.

4. What is the most import-
ant meal of the day?

The one you eat when you
get up in the morning. Studies
have shown that a skimpy
breakfast can sabotage your
health, ruin your disposition,
and seriously impair your daily
efficiency.

Indeed, to do a half day’s
work on an almost empty stom-
ach puts two strikes against
you so far as physical fitness is
concerned ; this practice lowers
body resistance and renders you
much more subject to deficiency
diseases. Besides, studies show

that you can’t “make up” for
an inadequate breakfast by eat-
ing extra amounts at lunch and
dinner.

A substantial breakfast,
Mayo Clinic researchers have
found, lays the basis for a
healthy life. This should be
followed by a light lunch and
a leisurely dinner. Doctors
agree that one of the prime
causes of indigestion and result-
ant stomach disorders is eating
under conditions of hurry and
excitement.

5. What about mental hy-
giene?

This is far more important
than most people realize. For
authorities estimate that well
over 50 percent of our physical
complaints are emotionally in-
duced. Investigators at the
Monroe Clinic at Monroe, Wis-
consin, made a 15-year study of
this matter. Their findings may
surprise you. Here is a list of
some of the common symptoms
of which people complain. Op-
posite each is the percentage
of times physicians found the
complaint to be emotionally in-
duced:

Pain in back of neck____ 75%

Ulcer like pain_________ 50%
Gall-bladder like pain___ 50%
Dizziness _ . 80%
Skin rash B 30%
Gas - 90%
Headaches =~ __ 80%
Constipation - T0%
Tiredness 90%

6. What part does worry play
in health?

Studies show conclusively
that nothing saps health and
physical resistance more than
worry. You can eliminate most
groundless worries — particu-
larly about the state of your
health. If you suspect some-
thing is physically wrong with
you, arrange for a medical
checkup at once. The odds are
better than even that your
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fears are groundless.

And if they’re not, knowing
the facts gives you a chance to
do something about whatever
may be wrong. Millions of per-
sons have worried themselves
sick over fancied ailments
which a simple examination
would have shown they did not
have.

So far as your other worries
and anxieties are concerned, a
university study has shown
that 40 percent of them are
over things that never happen,
30 percent over things in the
past, 22 percent over petty
trifles—leaving only 8 percent
of any consequence.

Take a careful inventory of
the things you worry about.
Jot each one down on a sepa-
rate piece of paper and sort
them into the above categories.
If you're like most people, you’ll
find that more than 90 percent
of your worries have no justi-
fication.

7. What is the best way to
deal with the emotional ten-
sions, frustrations and guilt
feelings that make us feel under
par?

One of the most effective
formulas ever devised was de-
veloped by the late Dr. E. J.
Kepler of the Mayo Clinic. Dr.
Kepler observed the effects of
various forms of therapy on
hundreds of patients who,
though they had nothing or-
ganically wrong with them, suf-
fered from various aches and
pains, felt chronically fatigued,
and had lost the zest for life
that goes with good health. He
succeeded in determining the
only means of treatment that
the clinic found completely suc-
cessful.

Diagnosis showed that each
of the sufferers without physi-
cal cause was leading an unbal-
anced life. The prescription:
Each patient was instructed to
adjust his personal life care-

fully so that it was equally in-
fluenced by four things—work,
play, love, worship (devotion to
something greater than one-
self). Each of these influences
was to be equally dominant.

Where this rule was fol-
lowed, case histories show no
instance where chronic symp-
toms failed to disappear com-
pletely. Also, Dr. Kepler’s rec-
ords show no case when a
chronic-fatigue sufferer’s life
was not decidedly lacking in
balance. More often than not,
at least one of the four factors
was almost entirely absent
from the lives of the chroni-
cally fatigued.

8. Is it important to keep
busy?

Studies conducted by the
University of Chicago show
that people who keep the busi-
est are the ones who stay the
healthiest. This finding has
been borne out by other inves-
tigations. Indeed, psychologists
have found that the individual
who doesn’t keep busy, who has
too much time on his hands,
tends to deteriorate fastest—
mentally as well as physically.

His resistance to disease is
lower. If he doesn’t develop
actual physical ailments, he’s
likely to imagine that he does—
and suffer the aches and pains
and general ‘“poor health” of
the hypochondriac. Why? It’s
simply a matter of morale.
Doctors agree that morale is
a key factor in health — and
nothing saps it faster than idle-
ness or nonproductive activity.

Says Dr. David H. Fink, psy-
chiatrist: “Evidence all up and
down the line bears out the fact
that leading an active and busy
life is one of the best forms of
health insurance. It is often
said that a machine will rust
quicker than it will wear out.
This is even truer of a man.”

aip—
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RECENTLY, I HAD an op-
portunity to see how an
Army Accident Investigation
Board pursued the task of in-
vestigating an aircraft accident
which had resulted in two fa-
talities. I was shocked to learn
that the board had not met nor
visited the wreckage until after
the deceased were buried three
days later. It was easy to see
that this unit had a pretty poor
prior plan for accident investi-
gation.

The purpose of this article
is not to comprehensively re-
late how to investigate aircraft
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Lieutenant Orin D. Plooster

accidents but to emphasize the
importance of what should be
done prior to an accident and
immediately after an accident
occurs.

All aircraft accidents, no
matter how minor, must be in-
vestigated. This investigation
is not conducted just to deter-
mine what happened in any par-
ticular accident, but to deter-
mine cause factors which may
be used as a basis for prevent-
ing other accidents. Because of
the value of this information,
we must properly plan for acci-

dents and know what to do
when an accident occurs.

To ensure that we know what
to do before an aircraft acci-
dent occurs, we must have a
good preaccident plan. The
plan should consist of proce-
dures to be followed by all per-
sonnel who are directly or in-
directly concerned with rescue
operations or the investigation.

Lt Plooster wrote this article
while attending the University
of Southern California Safety
Course.




PREACCIDENT PLAN

At installations where the
aircraft population warrants, a
preaccident plan will be devel-
oped. The plan should provide
for—

e Crash alarm system.

e Crash rescue plan.
erence SR 95-50-1.)

(Ref-

e Plan for locating the
wreckage and proceeding to
the scene.

e Plan for guarding the

wreckage to preserve evidence.

e Plan ensuring that ade-
quate equipment is available
to gather initial data.

e Appointment of an air-
craft accident investigation
board prior to the time an acci-
dent occurs. The board should
consist of the most capable in-
vestigation personnel available
to the appointing authority.

e Assignment of responsi-
bilities for technical assistance
to the investigator, to include—

Engineer

Signal Officer

Public Information Officer

Aviation Medical Officer—
(Flight Surgeon)

Chaplain

Transportation Officer

Provost Marshal

Safety Officer.

THE CRASH ALARM SYSTEM

Two components to the crash
alarm system are the primary
alarm circuit and the secondary
alarm circuit. The primary cir-
cuit is used to notify those per-
sonnel who must depart imme-
diately for the accident scene.
Connected to the primary alarm
circuit are the control tower,
crash fire and crash ambulance
station, crash helicopter sta-
tion, crash boat rescue station,
and operations. (Some installa-
tions may not have a crash heli-

copter or crashboat rescue sta-
tion.) Their primary job, with
the exception of operations, is
the preservation of life and the
preservation of evidence for the
investigation. Each of these
stations has specific jobs as
listed in SR 95-60-1. Flight op-
erations is on the primary
alarm system only to initiate
the secondary alarm system.

The secondary alarm system
is not outlined in regulations,
primarily because the duties
and stations are highly flexible
and will vary with the size of
the unit and the number of or-
ganizations available. The rea-
son for the secondary alarm
system is to ensure that only
essential personnel will be in-
cluded at the scene of the acci-
dent.

LOCATING AND PROCEEDING
TO THE WRECKAGE

To ensure that concerned
personnel get to the scene as
soon as possible, a grid map
should be available of the air-
field and the surrounding area
for at least a 15-mile radius. It
should be constructed so that
any point in the entire area can
be easily located. It should be
kept current and posted in sev-
eral places on the airfield. Each
unit or individual in the crash
alarm system should have a
copy and one should be placed
in each rescue vehicle.

Departure for the scene of
the accident should be in an
organized manner. This means
that two separate groups will
depart. The first group will be
the crash rescue group included
in the primary alarm circuit.
They will depart as soon as pos-
sible in a previously planned
manner.

Personnel of the secondary
circuit should meet at a pre-
determined location and pro-

P! P! P! P!

ceed to the crash scene in a
convoy.

GUARDING THE WRECKAGE

An important part of the
preaccident plan is preserving
the wreckage for investigation
purposes. Military guards
should be used if possible. Ci-
vilian guards can be used until
military guards are available.
The primary purpose of guards
is to ensure that the wreckage
is not disturbed nor evidence
destroyed. The guards should
be thoroughly briefed on their
duties and should be properly
clothed, fed, and relieved at
reasonable intervals.

ACCIDENT INVESTIGATION
EQUIPMENT

In order to start the investi-
gation as quickly as possible,
the investigator should ensure
that he has enough equipment
and the proper clothing to do
his job. He should wear com-
fortable working clothes of the
proper weight as he will be apt
to get quite dirty. Gloves are
a must; he will be handling
broken metal and glass parts
that might be damaging to the
hands.

The investigator should have
an accident investigation kit
that contains items necessary
to carry out the investigation.
The following basic items
should be included in all acci-
dent investigation kits:

e Magnetic compass

e Steel measuring tape (50-

100 feet)

e Protractor with scale

e Paper and pencils, includ-

ing grease pencil

e Maps and/or charts

e Graph paper

e Shipping tags for identi-

fying parts

e Containers for fuel and

oil samples

e Suitable hand tools, in-

31



FEBRUARY 1962

cluding knife
Flashlight with
bulbs and batteries
Magnifying glass
Heavy twine
Camera with flash bulbs
Appropriate airframe and
engine publications and
operating handbooks
Portable tape recorder

e Models of various types
of aircraft (painted and
marked in the same man-
ner as the aircraft they
represent)

e Snake-bite kit, in areas
where poisonous reptiles
are prevalent

e DA forms for accident re-
porting

Other items may be neces-
sary, depending on the terrain,
weather, location, aircraft type,
and the nature of the accident.

Now that we have learned
what to do before an accident
happens, let’s see what we do
when an aircraft accident
occurs.

As soon as the investigator
arrives at the scene of the acci-
dent he must take quick and
decisive action to ensure that
the investigation will be con-
ducted efficiently. To do this,
the investigator should follow
certain initial procedures to de-
termine the general nature of
the accident.

The investigator at the scene
of the accident normally will
proceed as follows:

e Give first priority at a
crash to the rescue of person-
nel. Only aid in the prelimi-
naries of first aid when called
upon to do so or when reaching

extra

the scene of the accident ahead
of medical officer and hospital
attendants.

e Take necessary steps to
secure the wreckage against
scavengers, making sure the
wreckage is not moved or tam-
pered with.

e Obtain names and ad-
dresses of witnesses whose in-
formation will aid in the in-
vestigation.

e Obtain an
major parts.

e Make a wreckage diagram
paying particular attention to
marks made by the wreckage
that may not be there later.

e Arrange the proper coor-
dination for issuing informa-
tion to the press.

The two most essential com-
ponents of the investigation are
the witnesses and the wreck-
age. Therefore, it is essential
that as much information be
gathered from these two
sources as possible.

To discover the general na-
ture of the accident, the inves-
tigator should make an initial
inventory of parts to determine
if the aircraft arrived at the
scene intact or whether struc-
tural disintegration occurred in

inventory of

flight.
While the investigator is
making this inventory he

should also make a wreckage
diagram showing the relative
location of the major parts.
Particular notation should be
made of (1) point of initial
contact, (2) location of the in-
jured or deceased personnel,
(3) location of all major por-
tions of the aircraft, (4) loca-

tion and size of propeller marks
or impact marks, (5) weather
conditions, and (6) prominent
terrain features or obstructions
that may be pertinent to the
crash.

One of the most important
steps in the investigation is
gathering information from the
witnesses who saw or heard
what happened. It is, there-
fore, highly important to locate
these witnesses as soon as pos-
sible. If a witness is not located
immediately after the accident,
he will have time to compare
his story with someone else,
which will result in distorted
evidence. The investigator
should locate as many witnesses
as possible and get a brief
statement from each. The wit-
ness can always be revisited if
more information is needed.

Compliance with the ideas
expressed here will not give
you an adequate preaccident
plan; nor will you be able to
adequately investigate all acci-
dents. These are only a few of
many factors which must be
considered in preparing for
correct procedures in accident
investigation. A close look at
your own operation will deter-
mine if you have p. p. p. p.
(pretty poor prior planning) or
if you have utilized P! P! P! P!
(Prior Planning to Prevent

Problems). ap—

Portions of this article have been
excerpted from DA Pamphlet 95-5,
“Handbook for Aircraft Accident In-
vestigators.” Consult this pamphlet
for complete preaccident planning
and accident investigating informa-
tion.—Editor

New
Assignment?

Don’t forget to send a change of address card
to the Supt of Documents, GPO, Washington
25, D. C., if you subscribe to the DIGEST.




The primary source of ma-
terial for the DIGEST is from
YOU the reader. Although our
staff produces material on spe-
cial topics, we unfortunately
cannot make as many visits to
CONUS units and activities as
we would like to gather ma-
terial. And we have no source
of overseas material except
YOU.

Much good material exists
right in your unit or activity.
YOU may consider your idea
old hat, but another unit may
be doing the same job the hard
way.

Items of interest are fre-
quently overlooked, considered
of no interest, or not written
about because the persons con-
cerned think they can’t write.
The DIGEST welcomes the op-
portunity to turn a rough draft
into a finished article.

People are using Army Avi-
ation everyday to accomplish
their missions. New ideas are
suggested, tried, and put into
practice without fanfare—and

without any other unit learn-
ing about it. For example, a re-
cent visitor to our office told
how his unit had tested a new
hoist system on a Sioux. The
hoist could be used to evacuate

injured personnel from an
otherwise inaccessible area, or
it could be used to lower a
medical corpsman to help a
party on the ground. These are
just two of the many applica-
tions of such a rig. Possibly
only the people directly at-
tached to this unit will ever
hear the details of this experi-
ment unless the results are
sent to a magazine for publi-
cation.

At least one commanding of-
ficer requires every officer in
his command to submit an ar-
ticle for publication. (We re-
ceived and printed 3 articles
from this unit in 1961 and have
2 scheduled for publication in
1962.)

If you are aware of some-
thing of value to others in our
program—a personal experi-
ence, idea, or suggestion —

-

please submit it to the DIGEST.
We depend on YOU, our reader,
to help us produce a magazine
of high reader interest and
value.

If a personal experience,
idea, suggestion, etc., in the
DIGEST has ever been of value
to you or your unit, REMEM-
BER—it was submitted, in all
probability, by someone just
like you. If he can write for
publication, so can you!

We want your contributions
—large or small, with pictures
or without them. Address them
to:  Editor-in-Chief, U. S.
ARMY AVIATION DIGEST,
USAAVNS, Ft. Rucker, Ala.
Your contribution may also win
you $50, $75 or $125 in the An-
nual Writing Awards Contest!

YOU have the ideas and
knowledge. WE have the
space and editorial savvy.
TOGETHER we can produce
a magazine with a high
reader interest of value to
everyone in the Army Avia-
tion Program.
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They may look alike-but. ..
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They differ widey In strength, corrosion
resistance and ability to withstand temperatures.
Do YOU know material identification marks ?

Courtesy of Flight Safety Foundation Inc.




Steel AN bolt

125,000 PSI

Close tol. steel AN bolt

125,000 PSI

Corrosion resistant
Steel AN & NAS bolts

Close tol. cor. resistant

Steel AN bolt (Inactive for new design)

Alum. alloy AN bolt

Close tol. alum. alloy
AN bolt (Inactive for new design)

Close tol. steel NAS 464

T
S

OST BOLTS used in air-

craft structures are either
general purpose AN bolts, or
NAS (National Aircraft Stand-
ard) internal wrenching, or
close tolerance bolts and are
marked for identification pur-
poses as required by the appli-
cable standard drawing. These
identifying marks are shown
on this page. In addition, the
bolt manufacturer may include

@
Q@
2
2
o
L
o
L

160,000 PS his identification marking on
bolt heads.
clm tﬂl steel "As m In certain cases, where di-
S-h bolt mensional or strength require-
oar

ments necessitate, aircraft
manufacturers are compelled
to make up special bolts of dif-
ferent dimensions or higher
strength than the standard
types. These bolts are made
for a particular application and
it is of extreme importance to
use like bolts in replacement.

Such special bolts have the
part number stamped on the
head. When the head is too
small for stamping the number,
the notation “SPL” (abbrevia-
tion for special) shall be stamp-
ed on the head. &

)
/

Close tol. steel, NAS 1103-1120

Short thread 160,000 PSI

Close tol. steel, NAS 1303-1320

Tensile 160,000 PSI

-~

(
A\

Two staggered parallel dashes denotes.
corrosion-resistant steel

Recessed triangle denotes close-tol.

shank/head

R Denotes rolled threads after
heat treatment

2= On bolt or screw head denotes
bronze material

o olo o’©[
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Major John A. LaMontia, USAR (Ret)

ONG BEFORE man learned

to fly he had learned that
getting from one place to an-
other without becoming lost
was quite a problem. The
position relationship between
“here” and “there” was very
difficult to figure out unless
the route of travel was very
familiar and fairly short. Then
when the flying machine came
along, this problem of position
fixing and navigation became
even more obvious and needful
of solution.
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Back in the early days of
barnstorming, when flying was
done with goggles, white
scarves, and the seat of the
pants, various methods of posi-
tion fixing and navigation were
excellent topics for ‘“hangar
flying,” but for little else. Soon,
however, with more and faster
aircraft filling the sky, the
need for a pilot to know his
exact location and how to get
to his destination became an
urgent matter. The military
pilot in particular has a very

special need for position fixing
and navigation information.

NNUAL

Maj LaMontia is with Liaison
and Applications, Military Navi-
gation Systems, The Bendiz Cor-
poration, Bendiz-Pacific Division.




The PFNS system is useable by all types of Army field units, including foot soldiers, ground vehicles,
and high performance aircraft

The system 1is based on a ground radio transmitting set of four
stations which radiate an electronic grid pattern covering the
area of field army responsibility
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This is a vital tool of tactics
to meet an endless variety of
conditions in a constantly
changing combat environment.

The increasing necessity for
a reliable positioning and navi-
gation instrument soon gave
birth to all kinds of devices.
An incomplete but somewhat
historical list includes bon-
fires, en route lights, nondirec-
tional transmitters, four-legged
ranges, visual-omni-ranges, and
radar. Each device led to fur-
ther progress. In recent years
specialized radar equipments,
charts, and various other visual
display types of equipment
have been devised which gives
the pilot a “picture” that bears
some resemblance to the terrain
over which he is flying. All
these visual type equipments
are generally classified as pic-
torial display systems.

One of the most recent ad-
vancements in pictorial display
is a system now being fabri-
cated by Bendix-Pacific Divi-
sion, The Bendix Corporation
under contract to the United
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Stylus pinpoints aircraft’s

States Army Electronic Prov-
ing Grounds at Fort Huachuca.
This system, labeled PFNS
(Position Fixing and Naviga-
tional System — pronounced
piffins), will soon be available
to Army Aviation for evalua-
tion. It is scheduled for deliv-
ery to Fort Huachuca early
this year.

The equipment to be deliv-
ered for evaluation includes re-
ceiving systems for wheeled
and tracked vehicles, manpacks
for the foot soldier, systems
for aircraft, and is useable at
speeds up to 750 knots.

The PFNS system provides
the pilot with a clearly visible
moving map of the terrain
below him. This map is
mounted in the cockpit directly
in line with the pilot’s normal
area of vision. The moving map
represents the terrain over
which the aircraft is flying. A
stylus representing the aircraft
automatically pinpoints the air-
craft’s position with uncanny
accuracy.

PFNS, which does not depend
on line of sight, is a low-fre-
quency, area coverage, position
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position on moving map

fixing and navigation system
which, for all practical pur-
poses, reduces the terrain to fit
right inside the pilot’s cockpit.
The pilot merely “flies” the
stylus over the map — just as
he would fly the aireraft over
the ground.

This is an area coverage sys-
tem which does not require
transmitters to be located near
or on the point of intended
termination of flight. The op-
erating coverage spreads over
an area of 150,000 square miles.

Its low-frequency characteristic
eliminates the stringent limi-
tations associated with line-of-
sight aids. The system is re-
liable on the ground, in valleys,
behind buildings, hills or moun-
tains. Its effective altitude cov-
erage is unlimited.

The aircraft system will offer
two methods of utilization. One
is manual plotting, whereby a
continuous set of coordinates is
read out to the pilot for refer-
ence to a map. The second
method utilizes a moving map
of the terrain with a stylus
representing the aircraft’s po-
sition.

The stylus may inscribe the
track made good for a perma-
nent record of the flight, if this
is desired. Pilots will be able
to see designated holding pat-
terns on the display. It will
not be necessary for him to
enter into mental gymnastics
usually required for computing
time outbound, time to turn,
and other such factors. Pilots
flying a tactical mission requir-
ing treetop navigation will be
able to see their present posi-
tion and route ahead. Enemy
concentrations may be plotted
on the cockpit display and the

PENS aircraft receivers are compatible with Army weight
requirements. Manpack receivers (shown) weigh 21 lbs.
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stylus and aircraft flown around
potential enemy groundfire.
Night flights may be con-
ducted over a completely
blacked out area while the pilot
has in front of him a “picture”
of the ground below him.
Helicopter vertical envelop-
ments may be conducted with
safe close lateral aircraft sepa-
rations at treetop altitudes.
Flying to and from the drop
zone will be a relatively simple
task of “flying” the stylus
within a specified corridor

which will be plotted on the
cockpit display.

One of the greatest advan-
tages of the system is its utili-
zation in air traffic control.
Airways may be changed or
altered in a few minutes with-
out concern to repositioning
ground transmitters. Report-
ing points and holding patterns
may be added or deleted at the
discretion of ATC without sig-
nificant thought to transmitter
location. Because of the sys-
tem’s nondependence on line of
sight, ATC can control the en-
tire area for a field army from
ground level up.

Weight is always a prime
consideration in airborne equip-
ment. PFNS receivers are light-
weight and compatible with
Army weight requirements.
Manpack receivers for the foot
soldier weigh 21 lbs. Transmit-
ters are completely transport-
able by light cargo helicopter
and can be erected, ready for
operation, in less than 4 hours.
It can be dismantled in 2 hours.

A unique system of leap-
frogging the transmitting sta-
tions permits operation for an
indefinite period of time to pro-
vide continued coverage during
a breakthrough or fast moving

combat situation.

One chain of transmitting
stations will provide en route
and terminal guidance facilities
to every point within a 150,000
square mile area. In fact, using
the Korean operations as an ex-
ample, one set of transmitters
would give coverage over most
of the entire peninsula. This
would permit every airfield, in-
cluding company level helipads,
to have en route and terminal
aid navigation facilities.

o

Flying Time Limits for Rated Crew Members

Department of the Army Circular 95-4, 15
November 1961, provides commanders with

guidance in establishing maximum flight time month.

limits for aircraft crew members.
While reliable flight time maximums cannot

be established for all circumstances on the basis month.

of data available at DA, the following limits are
suggested as guidelines for establishing maxi-
mums under normal operating conditions:

o Fixed wing aircraft flight time—25 hours
per week with a maximum of 80 hours per

e Rotary wing aircraft flight time—20 hours
per week with a maximum of 70 hours per

e Combined fixed and rotary wing flight time
—20 hours per week with a maximum of 80
hours per month.

Further guidance is furnished in the circular.
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STRENGTH in Reserve:
Army Aviation

SHORT WHILE AGO the

average citizen knew little
about the local Army Reserve
units, but as many of these
units were activated and moved
into fulltime military service
he became acutely conscious of
our citizen soldiers and their
training units. Many who left
for active duty were those with
whom he dealt on a day-to-day
basis, but he had never real-
ized they were members of Re-
serve units.

But even before the recent
callup occurred a new look was
coming into the Reserve pro-
gram as farsighted leaders and
active military advisors real-
ized the growing importance of
these organizations to the de-
fense of our nation. Many units
had already trained to a high
state of readiness. Others were
busy filling in with needed
equipment, personnel, and step-
ping up training requirements.

Today the Army Reserves
are getting more and better
equipment than ever before. If
activated, they can be expected
to complete their mission as
efficiently as the Regular unit.

Aviation units are an im-
portant part of the Army Re-
serve program. As a rule these
units are organized under the
same TOE as the Regular Army
unit. Even with the great
strides made by Reserve com-
ponents during the past few
years, some problem areas
exist: personnel procurement,
and equipment and facilities
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for sound training. None are
insurmountable, but overcom-
ing them does require consider-
able planning and work. The
primary problem besetting
most Reserve aviation units is
that of personnel procurement.

The procurement problem is
not just one of enlisting
“bodies” but in locating quali-
fied personnel. And the prob-
lem is far more acute in obtain-
ing qualified enlisted personnel
than officers.

Enlisted personnel usually
enter the Reserve Army Avia-
tion unit either as 2-year in-
ductees or as a result of the
Reserve Forces Act (RFA).
The inductee has 2 years of
active Reserve obligation left
after completing his tour of ac-
tive duty. During that 2 years
he can be of much value to the
unit through instruction, super-
vision, and the knowledge that
he brings with him. If he can
be induced to reenlist he can
continue to be of great benefit
to the unit.

The RFA entry is usually
enlisted locally and sent on ac-
tive duty for 6 months training.
He is recommended for train-
ing in three MOSs, preferably
those needed within the unit.
After he gets to the Basic
Training Center he is given the
battery of tests for determina-
tion of which MOSs he is best
qualified. He may not be quali-
fied for any of the recom-
mended MOSs.

Assuming that he is quali-

fied, after basic training he is
sent to a service school. By
the time he completes his
schooling, most of his 6 months
active duty is completed, and
he returns to the unit schooled
but with no practical experi-
ence.

Individuals not sent to a serv-
ice school for instruction are
sent to an aviation unit for on-
the-job training. This method
of instruction, if coupled with
a sound academic course, is ex-
cellent. (Within Reserve units
such an on-the-job training pro-
gram can be used. The Army
has made available to the Re-
serve units ample training aids,
lesson plans, and publications.
The only requirements are time
and good instructors.)

As for time, the reservist is
available for training approxi-
mately 48 drills per year, pro-
viding he attends all of the as-
semblies. Thirty-six of these
drills are of 2-hour duration
and 12 are of 8-hour duration.
When all of this is added to
the 15 days annual active duty,
he is available for training 232
hours per year. (Contrast this
with almost 2,000 hours per
year for Regular Army.) With
the intervals between instruc-
tional periods, retention of in-
formation is a problem. Train-
ing received at the first of the

Sp-5 Lee s aviation advisor to
the 218th Trans Co (AM) (GS),
Columbus Subsector Command,
Columbus, Ga.




year is sometimes forgotten by
the end of the year. Unfortu-
nately, by the time the trainee
becomes qualified in his MOS,
his Reserve obligation is com-
pleted and he is discharged.
One possible solution to this
problem is to divide each drill
period into two sections. The
first section is devoted to aca-
demic instruction; the last to
practical work in line with the
first period of academic instruc-

STRENGTH IN RESERVE—ARMY AVIATION

tion. Not as much instruction
will be “dished out” during the
year, but more knowledge will
be retained by the trainee.
Within our unit we are for-
tunate in having an arrange-
ment with the commander of
the local Army airfield that pro-
vides on-the-job training one
night per month with a com-
parable Active Army unit on
the field. During this period,
the Active Army unit performs

On-the-job training with an active Army wnmit conducted simul-
taneously with academic instruction offers a possible solution for
an effective reserve traiming program

normal maintenance on their
aircraft while the reservist
works along with them.

For example, our technical
supply personnel work in tech-
nical supply, the unit electri-
cian works in the electrical
shop, the fixed wing mechanics
work on fixed wing, the rotary
wing mechanics work on heli-
copters, and so on through the
entire unit. All of this activity
is presided over jointly by the
maintenance officers of both
units. A band of engineer tape
on the cap of the reservist helps
to identify him for accounting
purposes.

It must be realized that this
arrangement, though very bene-
ficial to the overall program is
not so beneficial to the Active
Army unit, if looked at on a
short range basis. Much easier
for the Active unit to see is a
slow down in work production,
and a possibly dangerous situa-
tion imposed due to inexperi-
enced personnel working on
their aircraft; but with sound
supervision this hazard is mini-
mized. By this method the Re-
servist not only gets academic
instruction but is also able to
actually perform the tasks that
he only knows about from the
classroom. The slight sacrifice
in speed of maintenance is
more than offset by the in-
creased readiness of the Re-
serve unit in time of need. As
a result, aiding and assisting
these Reserve units to become
better trained and ready is of
prime importance to the Active
units. Also, active units have
increased confidence in the abil-
ities of Reserve units. Such
cooperation at a working level
truly demonstrates the ‘“One
Army” concept in action and
ensures a better state of active
duty readiness by Reserve

units. sl
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Hanchey Army Airfield--

Already the world’s largest
heliport, Hanchey Army Air-
field recently has added a new
stagefield and an ultra modern
instrument and procedural

training building. Hanchey is
headquarters for the U. S.
Army Aviation School’s Depart-
ment of Rotary Wing Training.

Figures 1 and 2 give an aerial

Figure 1

Figure 2

HANCHEY Gcal

HO, DEPT OF ROTARY WING TRAINING
STUDENT INSTRUCTOR BLDG|

HANCHEY OPERATIONS

AUTO PARKING |

view of the developments and
additions at Hanchey AAF
since 1959 and reflect the
growth and success of the
Army’s rotary wing program.
Figure 1 shows Hanchey just
after its completion in the fall
of 1959 (see DIGEST, Jan
1960), and figure 2 shows
Hanchey as it appears today.

The instrument and proce-
dural training building is de-
signed to accommodate sixteen
2B3 helicopter synthetic instru-
ment trainers and ten H-21 and
H-34 procedural trainers. This
building enables students to re-
main at Hanchey for all flight
instruction rather than travel
5 miles to the main post where
the trainers were previously
located.

The new stagefield was named
Hunt Field in honor of Major
William P. Hunt, Jr., who was
killed in action in Korea and
posthumously awarded the Dis-
tinguished Flying Cross. Hunt
Field (fig. 3) has four lanes
and a permanent control tower.
It is designed to accommodate
all helicopters and fixed wing
aircraft.

Originally, 258,088 square
vards of concrete was poured
to build the heliport at Han-
chey. Recently the automobile
parking lot west of the mainte-
nance hangars was moved to
parallel the road approaching
the field from the south, and
55,414 square yards of concrete
was poured to extend the apron
around and to the west of the
hangars.




Hanchey AAF is still grow-
ing. An additional 150,417
square yards of concrete is pro-
grammed for the west apron.
This will accommodate the
growing Iroquois and antici-
pated Chinook fleets. Addi-
tional lighting facilities, and
two new hangars are planned
for the near future.

Other noticeable changes at
Hanchey since 1959 include the
removal of the heavily wooded
areas surrounding the field and
the installation of the Hanchey
GCA (fig. 4). The Hanchey
GCA has proved highly success-
ful and has been certified by
the FAA.

The average number of stu-
dents at Hanchey at a given
time has risen from 100 to 145
since Hanchey opened. Courses
of instruction are:

e Officers Rotary Wing Avi-

ator Course, phase 2,

e Warrant Officers Rotary
Wing Aviator Course,
phase 2,

e H-37 Helicopter Pilot
Transition Training
Course,

e HU-1 Instructor Pilot
Transition Training
Course,

e Army Aviation Medical
Officers Orientation
Course,

e Helicopter Instrument
Flying Course,

e Helicopter Instrument
Flight Examiners Course.

The latter two courses were
inaugurated in mid-1956. Since
then and to date rotary wing
students have logged over 24,-

000 hours of hooded flight and
over 1700 hours of actual in-
strument flight without acci-
dent, incident or flight viola-
tion. This is an outstanding

:

STAGE FIELD HOUS

orld's Largest Heliport

accomplishment and a credit to
Army Aviation. The many peo-
ple responsible for this achieve-
ment rate a “well done.”

ap—
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Figure 3

Figure 4




CRASH SENSE

PREPARED BY USABAAR

IF YOU TAPE IT
THAT WAY, ORVILLE,
HOW CAN WE TELL
WHERE THE TWO ENPS
ARE 2

THE ACCIDENT

An H-13E was on the second
leg of a cross-country flight.
After approximately 25 min-
utes of low-level flying, its en-
gine failed. The pilot attempted
to flare and the Sioux crashed
into the trees. It hit the first
tree in a slight nose-high atti-
tude, continued on and struck
the second and third trees. As

Left: Button, button — who’s
got the button?




Side view shows angle of impact and collapse of front end

it slammed into the fourth tree,
the aircraft turned 180° and
fell to the ground at an angle
of 80°, nose down.

It was estimated that verti-
cal forces during the crash
were in the range of 25 g.
The 249-pound passenger was
thrown against his safety belt

Cyclic stick handle cracked by
impact with passenger’s chest

with such great force that it
stretched the webbing of the
belt. He was hit in the chest
by the right eyclic stick, which
was pushed upward, backward,

CRASH SENSE

and slightly to the right during
the crash sequence. This blow
caused a fatal injury.

The pilot sustained a concus-
sion and three spinal fractures.
He had complete amnesia from
the moment of impact until he
awakened in a hospital the fol-
lowing morning. What he re-
membered of the flight was
given in his own words:

“I remember nothing event-
ful on the first leg of the flight
to ______ __, where we stopped
to refuel. I vaguely remember
there was some kind of prob-
lem on the refueling, but what
it was I don’t know. I do not
remember what time we de-
parted Some time
later, I remember a rapid,
steady loss of power, and hit-
ting trees. The next thing I
remember was waking up in
the hospital.”

Investigators at first sus-
pected fuel contamination, but
analysis of a fuel sample proved
this a false lead. The next step
was a tear down inspection of
the engine. To accomplish this,
the engine was flown back to
the manufacturer, accompanied

Equalizer tube connects intake manifolds
at bottom of engine

7%
-t




FEBRUARY 1962

Rubber hose coupling with clamps removed to show opening.
Note chafed paint on tube.

Type clamp used on rubber hose
couplings

Flange connects flared ends of
equalizer elbow tubes to intake
manifolds

Equalizer tube end. Note
oval shape.

by an operations and mainte-
nance sergeant from the Inves-
tigation Division of USABAAR.
Here is what they found:

Visual inspection of the en-
gine revealed that the intake
manifold equalizer tube was
disconnected at one rubber hose
coupling.

All four rubber hose clamps
showed evidence of looseness.
Paint was chafed away at the
connections by hose movement.
There was also wet evidence
of fuel at these connections.




At the point where the equal-
izer tube was disconnected, the
tube end was found distorted
to an oval shape.

This distortion was most
probably caused by overtorqu-
ing of the type hose clamp used.

Flared ends of the equalizer
elbow tubes showed signs of
fuel and air leakage where they
connected to the intake mani-
folds. The flared surfaces were
distorted, probably by unequal
torquing of flange bolts.

This series of induction sys-
tem leaks allowed free air to
pour into the intake manifolds
and cause an excessively lean
mixture.

The lean fuel mixture cre-
ated higher and higher tem-
peratures within the cylinders.
High temperature caused a
breakdown of spark plugs. It
became so hot in number 5 cy-
linder that copper melted out
of the center of the spark plugs
and fused the electrodes to-
gether. Failed spark plugs
caused the engine to run rough
and vibrate. High temperature
also caused valve stems to ex-
pand. An exhaust valve stuck
because of this and caused the

New type tube with beaded ends

SR

Spark plugs from number 5 cylinder. Note fused electrodes.

engine to backfire. Either the
vibration or the backfire, or a
combination of both, caused the
equalizer tube to separate.
When this happened, the fuel
mixture became too lean to
support combustion and the
engine failed.

Like Orville’s two pieces of
bamboo, once the equalizer tube
assembly is put together, it is
impossible to tell where one

New solid flange en-
sures more evenly dis-
tributed torque

New type hose clamp
gives evenly distrib-
uted pressure around
rubber hose couplings
and lessens chance of

tube distortion

end of the tube ends and the
other begins without removing
the rubber hose couplings.

Can this Murphy be elimi-
nated?

These new parts show great
promise:

A new type of equalizer tube
has beaded ends which provide
greater strength, closer fitting
with rubber hose couplings,
and —

Ease of inspection.
Note ridges in rubber
hose coupling
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Training Division
Libby Army Airfield
Fort Huachuca, Ariz.

Editor-in-Chief

U. S. Army

Aviation Digest
USAAVNS

Fort Rucker, Alabama

Dear Sir:

Flap malfunctions are not
covered in the Emergency Pro-
cedures of the L-23D Hand-
book. Because of their normally
faithful operation, a failure
would likely catch many pilots
by surprise. I am convinced
that the aircraft is not con-
trollable unless the flaps are
raised to cruise position.

A UER was submitted on
this incident, and this installa-
tion has since put cotter keys
in the flap track bearing bolts.

Sincerely,

ELDON F. SAMPSON
Capt, SigC

HILE TRANSITIONING

a student in the L-23D,
the following near-accident oc-
curred. After reaching mini-
mums on a TVOR approach
about one-half mile out, I in-
structed the student to remove
his hood and complete a
straight-in landing. The gear
had been lowered on procedure
turn so he lowered flaps from
cruise to about 10°, reduced
manifold pressure to about 20”
Hg, and lowered flaps to 20°,
with airspeed about 100 knots.
At this time, the right wing
dropped about 20°.

My first thought was turbu-
lence or a dust-devil, which are
prevalent in this area. When
the student did not pick up the
wing, I got on the controls and
found that he had full left rud-
der and aileron applied and was
still unable to prevent a turn
to the right. At this time we
were only about 75 feet to 100
feet above the ground, ap-
proaching the overrun. I ap-
plied power, but the condition
became worse. It was impos-
sible to stay lined up with the
runway.

The student thought I had
given him a single engine. I

decided against raising flaps
because of our low altitude.
Something had to be done, even
if it were wrong, so I feathered
number 2 engine, although all
the engine instruments indi-
cated normal. Immediately we
gained sufficient rudder control
to get back on centerline, re-
duce power and land without
further difficulty.

Number 2 engine checked out
perfectly upon restarting. The
resulting writeup would have
had the maintenance officer
tearing his hair out. Finally
came the dawn! Try lowering
the flaps. Three of them low-
ered; the right hand outboard
did not. The bolt that holds the
outboard flap track roller in
place had left us in flight!

Why did feathering of the
right engine help? It probably
did not. I think that at about
the same time, we were slow-
ing airspeed and reducing
power enough to regain con-
trol. Perhaps more experience
would have shown me the way.
Of course the solution is raise
the flaps and add power as
needed to prevent settling.
Simple, isn’t it?

To prevent accidents, commanders must recognize potential accident causes. Accidents are
caused by definite unsafe conditions such as an unguarded machine, a defective piece of equipment
or an improper action of a person.




From The Desk
Of Grasshopper

EY, YOU H-21 JOCKEYS!

How much flying time
left? — 20 minutes? — 40 min-
utes?

’cording to the -10, it oughta
be 20 minutes at METO — all
you should be usin’ in flight,
bub — power, or about 40 min-
utes at cruise settings — 2400
rpm and 33” Hg.

But is it?
One pilot thought so. His
fuel reserve warning light

came on during a night flight
when he was about 11 - 12 min-
utes from destination. Nine
minutes later, the engine
coughed and died from fuel
starvation. During the forced
landing, the Shawnee crashed
through trees and came to rest
on its right side — damaged to
the tune of $60,000. THE
FUEL QUANTITY GAUGE
READ 250 POUNDS AFTER
THE CRASH. These lads were
lucky and escaped with no in-
juries. A similar crash a few
vears back took two lives.

Py
~ FUEL QUANT #
-3 .

- ~—

“ LBS X 100

The -10 contains this
WARNING

“Malfunction or incorrect
calibration of the fuel quantity
gauge will result in a mislead-
ing indication by the fuel re-
serve warning light, since the
light is actuated by the pointer
on the fuel quantity gauge.
Check the operation of the fuel
quantity gauge periodically
during flight to ensure that it
is functioning properly.”

Reading this, you’d be led
to believe that checking the
operation of the fuel quantity
gauge would assure an accurate
indication by the fuel reserve
warning light.

NOT SO! CHECKING THE
FUET: QUANTITY GAUGE
IN. FLIGHT ONLY TELLS
YOU WHETHER THE FUEL
QUANTITY GAUGE NEEDLE
IS FUNCTIONING, IT IS NOT
—REPEAT NOT—AN INDI-
CATION OF THE ACCURACY
OF THE GAUGE. YOU MIGHT
OR MIGHT NOT HAVE THE
REMAINING FUEL SHOWN
BY THE GAUGE.

There’s only one way to ac-
curately check the fuel quan-
tity gauge. This calls for the
gauge to be calibrated against
a known quantity of fuel. Cur-
rent maintenance procedures
call for this to be done ONLY
during each 6th periodic in-
spection, or when a fuel system
component is changed. This
means the aircraft may fly up
to 450 hours without an accu-
rate calibration of the fuel
quantity gauge. Are YOU will-
ing to trust the gauge that
long? I hope not!

Be Seein’ you —
G. Gus

Editor’s Note: A similar situation
exists on all H-19Ds with serial num-
bers prior to 56-1557.
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ASPHALT -

SEARCH FOR A MISS-

ING

SHAWNEE FLEW UNPDER
A LOWERING CEILING
TOWARD AN AREA OF
REDUCED VISIBILITY,

AIRCRAFT... A

THE U. S. ARMY BOARD FOR AVIATION ACCIDENT RESEARCH

THE PILOT ATTEMPTEDP TO PENETRATE
THE IFR WEATHER BY FLYING LOW
OVER A FAMILIAR HIGHWAY.

HE LOST SIGHT OF THE GROUND AND STARTED
A CLIMBING 180° LEFT TURN, TRYING TO FLY
CONTACT, HE BECAME PISORIENTED AND
SHOUTED THAT HE HAPD VERTIGO, THE COPILOT
SPOTTED THE HIGHWAY AS THEY BROKE INTO
THE CLEAR MOMENTARILY, HE TOOK CONTROL,
COMPLETED THE TURN AND FLEW OVER THE
HIGHWAY AT 200 FT. CONTROL WAS RETURNED
TO THE PILOT AND THE 'COPTER ENTERED DENSE
FOG AGAIN, HE TRIED TO CLIMB BY RAISING THE

NOSE. THE AIRSPEED DROPPEDP TO ZERO AND THE
H-21 BEGAN SLIPPING REARWARD.

THE PILOT TRIEDP TO
REGAIN AIRSPEEP BY
LOWERING THE NOSE
AND THE SHAWNEE
BROKE THROUGH THE
FOG IN AN APPROXIMATE
45° PITCH-POWN ATTITUPE,

IT CRASHED INTO
THE TREES BEFORE §
CONTROL COULPD BE
REGAINED, THE PILOT
WAS THROWN FREE
AT INITIAL IMPACT

AND KILLEP, THE

LONE PASSENGER
ANDP THE COPILOT
ESCAPED WITH

MINOR INJURIES.
THE HELICOPTER
WAS PESTROYED.

THE INVESTIGATION BOARD
DIP AN OUTSTANDING JOB, THESE
WERE THE CAUSE FACTORS THEY
FOUND: ONE-THE AIRCRAFT WAS FLOWN
INTO IFR CONPITIONS AT LOW ALTITUPE WHILE
OPERATING ON A VFR FLIGHT PLAN, 7MWO-FAULTY
FLIGHT PLANNING WAS EVIPENCED BY OPER-
ATION OUTSIPE THE LOCAL AREA WHILE ON A
LOCAL FLIGHT PLAN AND FAILURE TO CHECK EN
ROUTE, PESTINATION, ANP FORECAST WEATHER
PRIOR TO RETURN FLIGHT. 7JAREE- FAILURE
TO MONITOR FLIGHT INSTRUMENTS RESULTED
IN CONFUSION, FAULTY CONTROL AND AN /
A‘TTn’UDE FROM WHICH A CRASH WA /
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