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Army Flight Simulation

AS ARMY AIRCRAFT increase in sophistication,
training Army aviators to fight and win on the battle-
field of tomorrow becomes an increasingly complex
and expensive task. While it was once possible to
train aviators to proficiency solely using the aircraft,
the cost to fly and maintain today’s aircraft, com-
bined with the hazardous nature of Army flight pro-
files, have forced us to find other means of training.
Flight simulation is the answer.

In early 1962, the Army purchased its first comput-
erized simulator in the form of the GAT 2 (general
aviation trainer). This trainer simulated flight, engine
and other aircraft systems; it allowed individual and
crew training in emergency and radio navigation pro-
cedures as well as basic flight tasks. The GAT 2 was
the Army’s first modern flight simulator. Its success
led to a realization of the cost and training benefits
available from high fidelity flight simulation. To take
advantage of these benefits, the synthetic flight train-
ing system (SFTS) was conceived.

It was 10 years between the purchase of the GAT 2
and the fielding of the first component of the SFTS —
the UH-1H Huey simulator. This device provides
individual and crew training in emergency and instru-
ment flight procedures and represents a vast improve-
ment over the GAT 2. It brings the benefits of
simulation to aviators in the field.

Additional components in the SFTS have con-
tinued the precedent set by the UH-1H simulator,
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providing unit commanders a substantially expanded
array of training opportunities. The CH-47 Chinook
flight simulator, UH-60 Black Hawk flight simulator
and the AH-1S Cobra flight and weapons simulator
have improved upon the UH-1H by including out-the-
window visual scenes to allow day/night training
of all mission tasks. These simulators also provide
threat targets capable of activating the aircraft elec-
tronic countermeasure equipment.

The newest addition to the synthetic flight training
system, the AH-64 combat mission simulator, goes
one step beyond the capabilities of other SFTS com-
ponents by providing a fully interactive threat. This
threat can engage the pilot using actual threat weap-
ons and electronic countermeasures capabilities.

The success of the SFTS in training individual avia-
tors and crews has led to an expansion of the scope of
simulation training. Devices are now being developed
to allow training of team, company and battalion-size
units. The evolution of Army Aviation tactics and
doctrine also is causing changes in both training strat-
egies and simulation technology.

The feasibility of networking simulators in differ-
ent geographic locations, using high-speed telecom-
munications, is being studied. Advanced visual
systems are being developed to allow air-to-air com-
bat training as well as representation of specific
geographic areas.

Simulation is the way of the future. As technologi-
cal changes and Army Aviation tactics and doctrine
develop, flight simulation will continue to enhance
the training and development of an effective fighting
force. Army Aviation is and will continue to be pre-
pared to meet the threat of tomorrow.



The Army’s AH-64 Apache is the most sur-
vivable and advanced attack helicopter in the
world. Its ability to perform antiarmor opera-
tions in day, night and adverse weather con-
ditions renders the Apache unequivocably
unique. Whether employed independently or as
an integral part of the air-land battle team, the
AH-64 Apache’s credentials make its presence
essential if we’re going to fight and win on
today’s modern air-land battlefield. This series
continues in the September issue.
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IHE AH-64 APACHE at-

tack helicopter is in production
and moving to the field. The train-
ing base has been established at Ft.
Rucker, AL; Ft. Eustis, VA; and
Ft. Gordon, GA. The single point
fielding station at Ft. Hood, TX,
was initiated in February 1986. It
will be the focal point in conduct-
ing unit assembly, tables of organi-
zation and equipment issue, unit
training and fielding of all AH-64
units.

The fielding of the most capable
weapons platform in the world has
stimulated universal interest
among Army aviators. This is the
first of a series of articles to follow
that are designed to satisfy that in-
terest. It is an introduction and
overview of the AH-64 Apache.
Subsequent articles will focus on
selected aircraft systems and sub-
systems to provide more detailed
information.

The primary mission of the AH-
64 Apache requires engagement
and defeat of enemy armor in day,
night and adverse weather. This
helicopter’s mobility, firepower
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and ability to detect, recognize and
engage multiple targets provides
the responsiveness and flexibility
required by today’s battlefield
commanders.

In addition to combating armor,
other missions include: covering
force, flank security, economy of
force, airmobile escort and area
suppression.

An added advantage for the
combined arms team is the
Apache’s ability to penetrate
enemy defenses along a controlled
corridor and the means to neutral-
ize strategic locations.

The AH-64 exploits the tactical
advantages of terrain masking and
nap-of-the-earth (NOE) flight par-
ticularly at night and during
weather conditions that ground
most helicopters. Its ability to des-
ignate targets and to use weapons
that provide maximum standoff
ranges make the Apache a superior
tactical weapons system.

AH-64s can engage autono-
mously or work as a team member.
As many as 10 target locations can
be passed to the AH-64 and en-

tered into its fire control computer.
The computer can then pre-posi-
tion weapon systems and display
steering information, thus provid-
ing rapid target engagement. The
AH-64 provides effective suppres-
sion of primary threat air defenses
and enhances survivability of the
combined arms team.

A twin-engine, four-bladed heli-
copter, the Apache is operated by a
tandem-seated crew of two. It de-
livers unprecedented firepower
quickly and accurately. The pilot is
in the rear crewstation while the
copilot/gunner (CPG) can concen-
trate on detecting, engaging and
destroying enemy targets from the
forward position. The array of
weaponry includes: HELLFIRE
missiles, aerial rockets and the Mc-
Donnell Douglas 30 mm chain gun
area weapon system.

A pilot night vision sensor
(PNVS) and a target acquisition
and designation sight (TADS) en-
able the Apache crew to navigate
and conduct precision attacks dur-
ing day and night and under low
visibility conditions.
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Flight Performance

The U.S. Army’s primary mis-
sion for the AH-64 requires per-
formance with a minimum vertical
rate of climb of 450 feet per minute
and a cruise speed of 145 knots
while carrying 8 HELLFIRE mis-
siles, 320 rounds of 30 mm ammu-
nition and fuel for a 1.83-hour
mission at the standard Army hot
day of 4,000 feet, 95 degrees Fahr-
enheit. The AH-64 has demon-
strated flight performance that
meets or exceeds these demanding
Army requirements. The Apache’s
demonstrated flight performance
also significantly exceeds the capa-
bilities of other Army attack heli-
copters.

Some of the impressive AH-64
features are:

e Superior NOE capability.

® Low vibration.

® Maximum level flight speed of

164 knots.

e Sideward and rearward flight

speeds of 45 knots.

e Sustained rates of climb in ex-

cess of 3,000 feet per minute.

e Maximum gross weights up to

21,000 pounds.

e High maneuverability from

plus 3.5G to minus 0.5G.

The Apache is one of the
smoothest flying helicopters ever
built. Low vibration levels are the
result of outstanding engineering

development efforts and are attrib-
utable to the fully articulated four-
bladed main rotor, the static mast,
the “scissor” tail rotor and to a rug-
ged airframe with tuned stiffness.
Pilots may operate this attack heli-
copter throughout the flight enve-
lope over extended time without
themselves acquiring vibration-in-
duced fatigue, thus maximizing the
full potential of the aircraft.
Enhanced NOE flight is pro-
vided by an exceptionally respon-
sive rotor system with substantial
control power margins. The AH-64
has a high degree of controllability,
remarkable low-speed stability and
excellent overall performance.

U.S. ARMY AVIATION DIGEST
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Visionics, Sensors and Avionics Systems

The Apache incorporates an
integrated sensor system. Visionics
provided by the TADS enable the
CPG to accurately search, detect,
recognize and engage targets at
significant standoff ranges. The
TADS combines:

e High-power direct-view optics,

e A forward looking infrared

(FLIR) sensor for night opera-
tions,

e A high-resolution television

system for day operations,

e A laser target designator/

rangefinder, and

e A laser spot tracker.

All of these are packaged within
a compact, stabilized turret.
Through the onboard fire control
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computer the TADS provides fire
control data to all weapons sys-
tems.

The TADS is operated by the
CPG, but its video may be used by
either crewmember. The TADS
wide-field-of-view FLIR also pro-
vides backup capability for the
PNVS.

Through the Integrated Helmet
and Display Sight System, the
PNVS provides the pilot with real-
time thermal imagery of the ter-
rain, permitting combat operations
in total darkness. Flight and
weapon symbols are superimposed
on the imagery provided to the
crew on the helmet-mounted dis-
play. While the pilot is the primary

operator of the PNVS, it also can
be used by the copilot/gunner.
TADS and PNVS are two separate
systems individually controlled by
the CPG and pilot.

An advanced lightweight avion-
ics equipment package provides
secure UHF-AM, VHF-AM and
FM radio communications. The
Lightweight Doppler Navigation
System, with Heading Attitude
Reference System, permits accurate
nap-of-the-earth navigation and
provides for storing waypoints or
target locations. The avionics suite
includes an automatic direction
finder and a lightweight identifica-
tion friend or foe transponder with
a secure encoding feature.
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Firepower

The Apache is a totally inte-
grated weapon system. Firepower
options include up to 16 HELL-
FIRE missiles, 76 70 mm aerial
rockets and 1,200 rounds of 30 mm
ammunition. Of these, the HELL-
FIRE laser-guided missile subsys-
tem is the primary armament,
capable of defeating armored vehi-
cles. Use of HELLFIRE minimizes
AH-64 engagement time and per-
mits missile launching from con-
cealed positions.

HELLFIRE is employed using
direct or indirect firing modes with
single-fire, rapid-fire and/or rip-
ple-fire missile engagement. Nor-
mally, direct- and rapid-fire modes
are fired autonomously by using
the onboard laser to designate the
target. Ripple- and indirect-fire
modes are used in cooperative at-
tacks with designation made by
other attack helicopters, laser
equipped scout aircraft, remotely

piloted vehicles, or remote ground
designators. The indirect mode
allows the Apache to destroy threat
armor while remaining masked at
significant standoff ranges.

The 30 mm chain gun automatic
cannon is the primary area weapon
subsystem. It provides suppressive
firepower and the capability to de-
stroy lightly armored vehicles. This
weapon system is normally oper-
ated by the CPG using the TADS.
But, it may be directed by either
crewmember using the helmet-
mounted sight. The cannon uses
a high explosive dual-purpose
round, that has exceptional termi-
nal effects. In addition, it is United
States/North Atlantic Treaty Or-
ganization ammunition compat-
ible.

Another firepower option con-
sists of 70 mm folding fin aerial
rockets (FFARs). New develop-
ments for the 70 mm FFAR —such

as the Mark 66 motor, the multi-
purpose submunition warhead,
and articulating pylons—have sig-
nificantly enhanced the effective-
ness of this system. The aerial
rockets may be fired by either crew-
member with aiming and steering
commands shown on the helmet
display. Aerial rockets can be em-
ployed in conjunction with the
TADS for increased accuracy. The
crew can select fuse ranges, heights
of detonation, mode (singles, pairs
or quads), launch rate, quantity
launched and zones for launch.

All weapons systems are directed
through a fire control computer
that significantly raises target hit
probability. By pre-pointing weap-
ons and computing precise ballistic
trajectories, the fire control com-
puter reduces time to acquire tar-
gets. It provides the best weapons
system performance ever achieved
in an attack helicopter.

U.S. ARMY AVIATION DIGEST




Combat
Survivable

Battlefield survivability will be a
challenge to all aircraft in the high
threat environment. The AH-64 is
the most survivable helicopter ever
built. This was achieved through
the use of advanced technology,
high strength materials, optimized
weapons lethality, maximum
standoff ranges, and doctrine and
tactics designed for the modern
battlefield.

The AH-64 has very low detecta-
bility because of its reduced aural,
visual, radar and infrared (IR) sig-
nature, low-flicker main and tail
rotors, low-glint canopy, compos-
ite materials, compact design and
IR suppression characteristics.

Aircraft survivability equipment
(ASE) consists of a passive radar
warning receiver, an IR jammer, a
chaff dispenser and a radar jam-
mer. The ASE enables the Apache
to stand and fight while rendering
threat systems ineffective.

Apache is ballistically tolerant as
a result of its twin engines, re-
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dundant flight controls, armor
protection, ballistically tolerant
components, self-sealing fuel cells
and a blast shield that separates the
crew compartments. Also, the
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Apache is invulnerable to single
small arms hits and is nearly invul-
nerable to 23 mm projectiles. For
the majority of conditions, the
capability exists to not only safely
return to base, but to complete
the entire mission before doing so.

Crashworthiness

In the event of an accident,
crashworthiness designed into the
Apache protects both the crew and
the aircraft. The crew can survive a
42-foot-per-second vertical crash
impact. Rugged construction and
innovative design contribute to the
low attrition rate to assure that
both crew and helicopter can re-
enter combat.

Tested and proven design fea-
tures include high strength, ar-
mored and energy-absorbing crew
seats; a redundantly supported
static mast and main transmission;
a crashworthy fuel system; and a
trailing-arm, energy-absorbing
main landing gear.
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Reliable — Available —Maintainable

The Apache is the most reliable
and maintainable attack helicopter
ever developed. Reliability has
been a major objective in the de-
sign of the AH-64. As a result of
that effort, the Apache has a
greater than 95 percent probability
of successfully completing as-
signed missions. High component
reliability is reflected in the low
maintenance requirements of the
system. Despite the increased capa-
bility and number of systems on-
board, maintenance requirements
have been reduced to less than half
those needed for earlier attack heli-
copters.

Maintainability in the combat
environment also was considered

during the design. The fixed-rotor
mast design permits main trans-
mission or drive shaft removal
without affecting the main rotor
installation. Built-in maintenance
platforms, quick removal fairings
and large removable panels provide
access to components.

Maintenance requirements are
further reduced by using grease-
lubricated intermediate and tail
rotor gearboxes, and elastomerics
in the rotor head. Low mean-time-
to-repair is supported by using the
built-in fault detection locating
system, which rapidly identifies
and isolates problems to a line re-
placeable unit for replacement or
repair.

The on-condition maintenance
concept is used extensively
throughout the AH-64. Parts are
replaced only when condition or
wear requires it. This provides full
life use of components and elimi-
nates unnecessary maintenance.
The end result is greater aircraft
availability at lower cost.

The Apache has a high degree of
self-supportability. This is pro-
vided by rapid access to systems,
functional equipment grouping
and an onboard auxiliary power
unit (APU) power source. The on-
board APU provides power for
engine starts and maintenance
checks, thereby reducing ground
support equipment requirements.

U.S. ARMY AVIATION DIGEST




Air-Transportable A H - 64 A TOTAL SYSTEM FOR BATTLE
1

The AH-64 is capable of rapid ’
strategic deployment worldwide; it - [ 77 ITEMS STOWED
is air-transportable in C-130, A
C-141, C-17 and C-5 aircraft. One
Apache can be carried in a C-130,
two in a C-141, three in a C-17 and
six in a C-5. Air transport prepara-
tion time varies with the lift air-
craft involved. Six Apaches may be
prepared for C-5 transport in 3
hours. Upon arrival at the desti-
nation, preparation for flight is
a simple reversal of the loading
process.

(] mems removeo

Self-Deployable

Auxiliary fuel tanks provide self-
deployment for the Apache with a
1,000 plus nautical mile ferry range
and a 20-minute fuel reserve.
Within a theater of operations, the
Apache is easily deployable on in-
ternal fuel. Rapid deployment,
whether by Air Force transport
or self-deployment, makes the
Apache an important element of
United States’ strategic forces
worldwide.

As fielding progresses, the full
impact of Apache as a combat
multiplier will be realized. Its per-
formance capabilities and ability
to carry various combinations of
ordnance will provide ground com-
manders 24-hour tactical flexibil-
ity, responsiveness and effective
firepower where they choose to use

it. e I
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ARMY AIRF

Along with the many changes brought about by Army Aviation becoming a member of the
maneuver arms team, has come the need for Army air support facilities to also
modernize their structures and to update their overall operational techniques. This article
takes a look at what Desidero Army Airfield (A-511), Camp Humphreys, Korea, did to
improve its facility and services to keep up with the changing times of Army Aviation.

Colonel Charles Woodhurst
Commander

Mr. George Dolak
ATC Specialist

U.S. Army Air Traffic Control Activity
Fort Huachuca, AZ

lN THE PAST 5 years, Army Aviation has
become a key member of the combat arms and,
importantly, of the maneuver arms with Infantry
and Armor. Its accomplishments have been nu-
merous and its development and growth are at
the frontier of technology and tactical doctrine.
Recognizing the new dimensions offered in sup-
port of combat operations, the Army is anxious
to fully use the resources and capabilities of
Army Aviation. The Eighth U.S. Army (EUSA) in
Korea is among the leaders who are using Army
Aviation to enhance combat operations. As a
specific example, EUSA can proudly say it has
one of the most modern and up-to-date Army
airfields in existence.

10

The airfield upgrade project began as part of
the EUSA fiscal year 1982 Military Construction,
Army. In May 1981, EUSA informed the U.S.
Army Air Traffic Control Activity (USAATCA) that
a multimillion dollar upgrade of Desidero Army
Airfield (A-511) at Camp Humphreys, Korea, was
planned. This upgrade would accomplish exten-
sive improvements to the airfield, to include air
traffic control facilities and navigational aids.

The requirement and engineering surveys
were accomplished in May 1981. The require-
ment survey was conducted by USAATCA and
was used as a basis for the engineering of
the various radios, communication consoles,
recorders, telephones and navigational aids
needed to support the mission of a fully opera-
tional, instrument flight rules airfield.

The first stage of the air traffic control (ATC)
portion of the project started by tasking the U.S.
Army Information System Management Agency
(USAISMA) with the project management re-
sponsibility. USAISMA is the responsible
agency for equipment acquisition, engineering
support tasking and quality assurance. The en-

U.S. ARMY AVIATION DIGEST



IELD A-311

gineering, installation and quality assurance for
communications-electronics (CE) was tasked to
U.S. Army Information Systems Engineering
Support Activity. The responsibility for installa-
tion of all CE equipment was given to the U.S.
Army CE Installation Battalion. The quality as-
surance was provided by the Test Evaluation
Division. The Communications Engineering Di-
rectorate ensured that all the preliminary engi-
neering effort supported the requirements.

Many difficulties had to be resolved before the
completion of the A-511 project upgrade. During
the engineering survey, it was discovered that
the communications feeder cable from the
Camp Humphreys Dial Central Office did not
contain sufficient cable pairs to support the
operational requirements at the airfield. These
requirements included a new ATC tower, base
operations building, fixed base radar with ra-
dome, new key telephone system, nondirec-
tional beacon and new weather facilities
(engineered and installed by the U.S. Air Force).
As a result of this support requirement, the
feeder cable was replaced and a new cable dis-
tribution system was developed. This action not
only provided the support necessary, but it also
made provisions for expansion capability in
future years.

Construction of the new operations and ATC
tower building began in spring, 1982. The 802d
Engineer Battalion was tasked with the grading
of the airfield and a Korean contractor accom-
plished the construction of all major facilities.
The construction phase was plagued with de-
sign deficiencies and natural disasters. During
the joint Army-Air Force inspection in July 1984
numerous deficiencies were noted which de-
layed the installation of the new equipment. In
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September 1984, it was discovered that the floor
of the base operations building had settled as
much as 5 inches. Core samples indicated that
the soil had not been compacted to standard.
The interior of the building had to be removed
and the floor excavated to a depth of 5 feet. Be-
fore the soil could be compacted, a water line
broke due to cold weather and the building was
flooded. The entire project was delayed for more
than 18 months. Finally in May 1985 the building
was accepted by the facilities engineers and a
decision was made to start the installation
phase.

The Bill of Materials had been pre-positioned
at A-511. The installation of equipment started
on 6 May 1985. Three teams were involved in
what developed into a round-the-clock opera-
tion. All efforts were made to preclude further
delays. Numerous problems were encountered
with the installation of the radar equipment
since the radar indicators were to be remoted
from the receiver-transmitter radar group. But by
November 1985 all the systems were operational
and ready to be certified by the Federal Aviation
Administration.

An instrument landing system is scheduled
for installation at Desidero Army Airfield; it will
give an added all-weather capability to the air-
field. A-511 plays an important part in the de-
fense of the country and all the improvements
made have increased the capacity of the Eighth
Army to meet the challenge and provide Army
Aviation with needed support.

Desidero Army Airfield is the second busiest
Army airfield outside the continental United
States. A-511 plays an active role in maintaining
stability and peace in Korea—the “Land of the
Morning Calm.”
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Professor Viadimir P. Gorshenin
Russian and Area Studies
U.S. Army Russian Institute
APO New York

Kamikaz-Ski

or Russian Roulette in the Sky

Although not specifically discussing attitudes of Soviet
helicopter pilots in air-to-air situations, the author,

a professor of Russian and Area Studies at the U.S. Army
Russian Institute, explores some recent occurrences that reveal
how Soviet pilots are taught to react in aerial encounters.
The article is “food for thought, and perhaps discussion and for
further articles, which will uncover added worthwhile
information about how Soviet helicopter pilots might react in
various air-to-air encCOUnters.

SOME TIME AGO now, world indignation
was aroused at the shooting down of an unarmed
Korean airliner by a Soviet fighter plane. In the unex-
cited manner one would normally associate with an
everyday occurrence, the Soviet pilot cold-bloodedly
killed 269 passengers, mindless of the presence
among them of women and children. A storm of pro-
test blew up around the world. A statement was de-
manded of the Union of Soviet Socialist Republics by
people who saw in the Soviet action something appar-
ently totally inexplicable. Finally, a detailed answer
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was given by Andrei Gromyko, a Politburo member
and, then, Foreign Minister of that nation. For all to
hear, he admitted, “We shot the plane down and
would do so again.” He also remarked, with some
irritation, that the aircraft’s destruction was no rea-
son for the wave of anti-Soviet hysteria which had
swept around the world. With these comments he
sought to close the incident.

Some months later, an article entitled “The State’s
Vital Task” appeared in the Soviet journal Aviation &
Space. Written by a General Golubeyv, representing
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the Soviet General Staff, the article made several doc-
umentary assaults on the forces of the United States
and its North Atlantic Treaty Organization allies.
Discussing the Korean airliner tragedy, the bold gen-
eral repeated the official Russian line, but also de-
scribed some of the responsibilities of a pilot faced
with such an interception. He explained that on ap-
proaching an aircraft breaching Soviet airspace, a
pilot was required to make a positive identification of
the intruder using all his onboard resources, and all
the available information from ground-based control-
lers. If given the opportunity, the pilot should also
attempt a visual examination of the stranger to estab-
lish the intruder’s nature and origins. Thereafter, the
pilot must act as he deems appropriate, decisively and
unflinchingly, exhibiting courage, resourcefulness and
tactical flair.

Reading the last phrase, you may ask yourself; how
much of these qualities does it really take to shoot
down an unarmed airliner? Does the launch of a
guided missile against such a target really require
courage and decisiveness, endurance and daring, the
guts to make the supreme sacrifice if necessary to
achieve the kill? From the Russian article it appears
so! It’s no accident that Golubev refers to a Captain
Eliseev who, “Some years ago, pursuing an uniden-
tified aircraft, engaged his afterburner and closing
with the intruder rammed and destroyed it.”

This reference matches a recurring theme of self-
destructive heroism in some Soviet papers and peri-
odicals. In December 1983, a lengthy article entitled
“At the Limits of Interception” appeared in the Rus-
sian Army newspaper Red Star. The piece described
the exploits of “a master of aerial interception” (a
Major Kulyapin) who, learning from the “heroic ex-
amples” of the last war had investigated the feasibility
of destroying aerial targets by ramming. The major
described the technique as a “weapon of the brave.”
His description is backed up by Golubev’s admission
that, “Although our airmen carried out hundreds of
rammings in the last war, not all had a happy out-
come for the men involved.” Indeed, this is a signifi-
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cant understatement! However, these unfortunate
facts aside, both Golubev and Kulyapin draw the con-
clusion that ramming by today’s jet aircraft could
work. Although Kulyapin notes that, “For suc-
cess, every action must be carefully thought out on
the ground before any aerial engagements are at-
tempted,” his studious approach seems to conflict
with that of Golubev who, drawing inspiration from
Eliseev, seems to see the art as a final encounter for
the aviator concerned.

Since Soviet airmen (even those described by Golu-
bev as, “. . . filled with a boundless love for their
motherland”) are unlikely to rush to volunteer their
services for ramming missions, perhaps the idea is
without merit. (But it is such an “alluring concept,”
with such “marvelous possibilities,” isn’t it?) The cost
in terms of international prestige for the Soviet Union
over the Korean airliner incident has been enormous.
The Soviet leadership was clearly less than impressed
with the American release of a tape with the inter-
cepting pilot’s air-to-ground messages. Of course,
there is no doubt in Soviet minds that the whole affair
was vital to their national security. But how much
better it would have been had the operation taken
place in greater silence, electronically that is. Clearly,
some proponents of ramming see it as offering the
solution to a knotty problem. But, control conversa-
tions aside, would it not be easier, quicker and more
effective to use conventional attack methods like can-
non fire or a missile? The answer is of course — “yes,”
but these forms of attack reveal themselves clearly on
modern military radar screens. Ramming achieves the
desired kill while conferring a measure of security,
and it makes it easier for the pilot to carry out that
final, essential, visual identification.

Soviet airmen in training have traditionally sung
a stirring little song that begins with the words
“My uchim letat’ samolety, my uchim ikh strakh
pobezhdat’,” which means “we’re learning to fly, over-
coming our fears.” Perhaps new generations of kami-
kaz-ski pilots will change that to “we’re learning to
ram, we’ll end up in tears”!
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VIEWS FROM READERS

Editor:

I would like to obtain the following
articles:

* “Field Artillery and Army Avia-
tion,” Major General John S. Crosby,
chief, Field Artillery Branch, February
1985.

* “Attack Helicopter Operations on
the Heavy Battlefield,” Major General
Frederic J. Brown, chief, Armor
Branch, July 1985.

¢ “The Combat Aviation Brigade in
the Light Infantry Division,” Major
General John William Foss, chief, In-
fantry Branch, August 1985.

These articles are listed in the Sep-
tember 1985 issue of the Digest, “The
Challenge of Winning,” on page 9.

Thank you for your assistance in
obtaining these articles for my future
reference.

LTC (P) Stanley F. Cherrie
Deputy Director

Division Operations Cmte
U.S. Army Command and
General Staff College

Editor:

I read with interest the comments of
SGT Staples on page 45 of the Septem-
ber 1985 issue regarding underwater
egress training.

I wholeheartedly agree with SGT
Staples on one point. However, I do
take issue with him on another. I take
issue hesitantly as one of the first
things the Navy teaches a junior officer
is not to argue with knowledgeable
NCOs!

SGT Staples is absolutely correct
that underwater egress training should
be repeated throughout an aviator’s
career. | was shocked to conclude that
the Army might not require it. Further,
the training is also important to those
who typically ride in helicopters. Like
Army troops, the Marines probably do
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not get as much training in this critical
area as they should. It is an unfortu-
nate statement on the impact of fiscal
constraints.

However, having participated in
Naval flight training, a la an “officer
and gentleman” (a typical Hollywood
distortion), including the full gamut of
water training, I came away not with
the conclusion that SGT Staples did.
As those who have participated in the
training know, the Navy uses generic
trainers. They approximate an aircraft
or a helicopter but no specific one.

I believe the reason for this generic
approach is not to lull an aviator into
thinking he can ever be complacent
about safety, especially water egress.
Perhaps my experience is typical—I
panicked during my first run on
“Dilbert Dunker.” And as for those un-
initiated, “Dilbert” is truly the inven-
tion of a demented mind. But during
my first run I found myself in the
water, out of air, flailing at my harness
and totally out of ideas. Then I sensed
a “ring” of coolness around each eye,
deep in the socket.

It was water. I was in panic. My eyes
were bulging out!

It didn’t help me then. The divers
had to pull me out. But I never forgot
that feeling of panic or the debilitating
effect it had. I learned that I had to
first control myself before I could con-
trol anything else; in or out of the
water. The water egress training gave
me the confidence I could survive a
water landing. It may sound awfully
basic, but it’s an important realization.
The particulars of each aircraft, its exit
locations for example, I note and mem-
orize before engine start.

And whenever strapping in I remem-
ber, as if it had happened that very
morning, the fatal results of succumb-
ing to panic. In a water entry situation
panic would be natural. As in many

other areas, the Navy successfully in-
stilled in me the need to do the un-
natural.
LT D. J. Habeger
USNR-R
Portsmouth, RI

Editor:

The first reunion of the Army U-1A
Otter/CV-2 Caribou Crew Association
will be held in Columbus, GA, 15 to 17
August 1986. All former crewmembers
and friends of these fine aircraft are
invited to join the association and at-
tend the reunion. For further informa-
tion contact the association president,
Sam Pinkston, 1145 Watson Drive,
Columbus, GA 31907, TEL: 404-563-
1264.

Bill C. Watson
Secretary
Otter/Caribou Crew Association

Editor:

The Society of the Republic of Viet-
nam (RVN) Airborne Division is plan-
ning the 2d Annual Red Hat Reunion
at Ft. Bragg, NC, 15 to 17 August 1986.
All former American and Vietnamese
Red Hats and Red Markers who served
with the RVN Airborne Division are
invited.

Major events planned for the re-
union include an airborne demonstra-
tion and static weapons display by the
82d Airborne Division and a capabili-
ties demonstration by 1st Special Oper-
ations Command. Additionally, an old
timers’ jump is planned. The reunion
will conclude with a banquet on 17 Au-
gust at the Ft. Bragg Officers Club. A
large number of former American ad-
visors to the division and Vietnamese
members of the division are expected
to attend.
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For specific details, contact either of
us at (Kinzer): 9 Donelson Street, Ft.
Bragg, NC 28307, telephone 919-497-
6707; or (Baldwin): 737 Galloway
Drive, Fayetteville, NC 28303, tele-
phone 919-867-2674.

Colonel Joe Kinzer

Fort Bragg, NC

Colonel Dan Baldwin (Ret)
Fayetteville, NC

Editor:

On behalf of the members of the
Aviation Division, Fourth United
States Army, I would like to express
my appreciation for the use of the
[Army Aviation] Punchbowl Cere-
mony. Tailored for use during the re-
tirement party of Colonel David E.
Baeb, the Fourth Army Aviation offi-
cer, this presentation was most appro-
priate and proved to be both enter-
taining and informative.

This history of the birth and growth
of the Army Aviation Branch serves as
a tribute to those Army aviators who
like Colonel Baeb entered the program
in its infancy, nurtured it through its
adolesence in Vietnam and helped to
shape its character as the newest mem-
ber of the combined arms team.

Thank you for a very enjoyable, nos-
talgic evening and for providing us the
means to say farewell to a great soldier
and fellow aviator.

LTC David J. Prentice
Chief, Aviation Division
Fourth United States Army
Ft. Sheridan, IL

e Aviation Digest will be happy to
send an up-to-date script and slides
that can be used at a dining-in or at
other functions such as held by the
Aviation Division, Fourth United
States Army. For more information or
to order, contact the Aviation Digest at
the mailing address/telephone number
furnished at the bottom of the contents
page/inside front cover.

Maintenance Test Flight Evaluator Seminar

THE FIRST worldwide Maintenance Test Flight Evaluator
(MTFE) Seminar was hosted by the United States Army Aviation
Logistics School, Ft. Eustis, VA, from 21 through 25 April 1986.
Representatives from every major Army command, including
Europe, Hawaii, Panama, Korea and Alaska attended.

Mr. Joseph P. Cribbins, special assistant to the Deputy Chief
of Staff for Logistics —while addressing the attendees —emphasized the
role of Army Aviation logisticians in support of the Army’s Aviation
modernization program.

Major General Ellis D. Parker, Army Aviation Branch chief and
commander of the Aviation Center, Ft. Rucker, AL, also addressed the
maintenance test pilots and Army Aviation logisticians. He described
the blueprint for Army Aviation in the future as being technology and
stressed the importance of innovation, professionalism and aviation
safety.

During the seminar, maintenance test flight evaluators and
instructors attended management workshops and received formal
training concerning the Army Aviation standardization program. This
training, emphasizing the important roles of evaluators and instructors
in the Army Aviation program, was presented by the Army Aviation
Logistics School’s Directorate of Evaluation and Standardization.

Two days were dedicated to systems training. Simultaneous training
was conducted by maintenance test flight instructor pilots in several
track groups. Aircraft training included the UH-1 Huey, OH-58 Kiowa,
AH-1 Cobra, UH-60 Black Hawk, CH-47 Chinook, OV/RV-1
Mohawk, C-12 Huron and U-21 Ute.

The seminar was closed with aircraft systems and equipment updates
presented by various U.S. Army Aviation Systems Command project
managers’ offices, private industry representatives and Army Aviation
Logistics School directors.

The register for the 101 attendees reflects an average of 16 years
of maintenance test flight experience and 4,000 hours in various
type aircraft. This first worldwide MTFE Seminar provided the
maintenance test flight evaluators with the most up-to-date
information available concerning test flight manuals, test flight
procedures, the aircraft they operate and the flight standardization
program designed to assist commanders at all levels to improve
unit readiness, aviation safety and professionalism through the use
of standardized procedures and techniques.

The Aviation Digest thanks CW4 Robert C. Cushman of the Army
Aviation Logistics School for this report. Watch for a future article in
which CW4 Cushman will provide more indepth coverage of this
important first seminar.

CW4 Robert C. Cushman

Articles from the Aviation Digest requested in these letters have been mailed. Readers can obtain copies of material
printed in any issue by writing to: Editor, U.S. Army Aviation Digest, P.O. Box 699, Ft. Rucker, AL 36362-5000.
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Part Il

US. ARMY SAFETY CENTER

Against All Odds

Theoretical Aspects of Microburst Flight

By LCDR Joseph F. Towers

8.
W\

=
120>
=

.

Y
o

1

7 1
200180 . \\
/I/’[r’,“‘\‘\ \

PULL TO SET

2
g

Figure 11 shows the primary indications of a deteriorating flight-path condition. (Courtesy of Boeing Commer-
cial Airplane Company.)

About the Author

LCDR Joseph F. Towers is a reserve Naval aviator flying as an instructor pilot in the DC-9 with VR-57 at NAS North Island, CA.
Commander Towers is a San Diego-based First Officer on the B-767 with American Airlines and an independent safety consultant
specializing in microburst-induced windshear, flight crew training, and mishap prevention. Commander Towers has studied and written
extensively on the phenomenon of microburst-induced windshear for the last 5 years. His most recent effort was compilation of an in-
depth paper on the flight-related aspects of the microburst phenomenon. He presented this paper at the 24th Aerospace Sciences
Meeting sponsored by the American Institute of Aeronautics and Astronautics in Reno, Nevada, in January 1986.

Commander Towers' article is being presented in three parts. Part I, in the May issue of Aviation Digest, provided information to
enhance flight crew understanding and increased awareness of the microburst threat.

Part Il, in the June issue, presented a fundamental aerodynamic explanation of microbursts. Part lll concludes Commander Towers’
article. It provides some techniques to control flightpath direction during extreme microburst conditions.

While Army aviators are warned to avoid flying in weather where a microburst encounter is likely to occur, inadvertent encounters
have been reported. This article has been presented to inform Army aircrews about microbursts, their effects on aircraft, and to provide
information to increase chances of survival if an encounter with this deadly weather phenomenon does occur. In addition, the
importance of timely and accurate reporting of microburst and windshear encounters by all pilots cannot be stressed enough. A pilot
report of a fast-forming, fast-dissipating microburst may be the only warning another aircrew will receive.
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Controlling Flight Path Direction

Non-angle-of-attack type aircraft

ow, let’s envision a repre-
sentative microburst encounter
during takeoff and how it

might appear in the cockpit of a non-
angle-of-attack aircraft. Indicated
airspeed may start to fluctuate erratically
followed by a rapid increase as the
frontal outflow winds are penetrated.
Initial aircraft performance will
improve substantially. Upon penetrat-
ing the downdraft, indicated airspeed
decays rapidly followed by a decreas-
ing vertical speed trend on the
vertical speed indicator (VSI), altimeter
and radar altimeter and a reduction

in pitch attitude.

WARNING
Do not reduce pitch attitude in an
attempt to recover indicated airspeed
since this can result in a further
reduction in angle-of-attack, a high
rate of descent, altitude loss and
even possible impact. Instead, use all
available excess thrust to accelerate
the aircraft. Remember that flight-
path control is crucial and that
airspeed, provided it is above stall
speed, should be a secondary
consideration.

WARNING
The pitch-down tendency of the
aircraft, if not immediately countered
by the flight crew, can lead to a
rapid degradation of the vertical

flight path and possible impact.

SHOULD A SUSPECTED SEVERE
MICROBURST BE ENCOUNTERED:
e ROTATE TO TAKEOFF ATTI-

TUDE, and simultaneously
¢ ADVANCE THE THRUST
LEVERS TO THE MECHANI-
CAL STOPS REGARDLESS
OF ENGINE LIMITATIONS.
Pitch attitude should be increased
to attain a greater angle-of-attack and
lift coefficient. Rotation, even with
indicated airspeed below normal, is a
counter-intuitive yet crucial flight
crew response. Primary concentration
should be devoted to a positive,
climbout pitch attitude.
Be aware that substantially greater
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control column forces will be required
as the aircraft becomes more out

of trim. Twenty to 30 pounds of back
pressure, roughly equivalent to ini-
tial rotation, is common and should
be expected.

NOTE: Some aircraft may have

reduced elevator authority depending

on stabilizer trim, airloads and
degree of airspeed decay. This con-
dition could prevent or inhibit
rotation until the horizontal stabilizer
is retrimmed.
If a descent rate exists below 500 feet,
SMOOTHLY INCREASE PITCH
ATTITUDE TO ATTAIN A POSITIVE
CLIMB RATE.

If necessary, use intermittent stick
shaker as the upper pitch attitude
limit. Remember, this is a recovery tech-
nique to be used in an extremely
critical situation to achieve a kinetic
energy exchange for a short-term
performance gain to reduce the prob-
ability of ground impact.

This technique applies to non-
angle-of-attack aircraft during both
takeoff and go-around and is given
with this warning:

WARNING
Stall warning systems are not
precise flight instruments. Unneces-
sary over-rotation to stick shaker
can place the aircraft dangerously
and prematurely close to stall.
Rotate only enough to establish a
positive climb. Continued rota-
tion to stick shaker should only be
attempted if ground impact appears
inevitable.

CAUTION
Do not rely on aerodynamic buffet
as a pre-stall warning since it may be
masked if any turbulence is present.

WARNING ]
When verifying a positive climb
rate on the vertical speed indicator,
be aware that this pressure instru-
ment may be erroneous because of
variations in atmospheric pressure
within the microburst. ALWAYS
CROSS-REFERENCE THE
RADAR ALTIMETER.

Glossary
fpm feet per minute
KIAS knots indicated airspeed
km kilometer
JAWS Joint Airport Weather
Studies
VSI vertical speed indicator
HUDS Heads-Up Display
AOA  angle-of-attack
WARNING

Autopilot engagements in pitch
modes should not be selected since
attitude will be adjusted to achieve
command airspeed selection.

CAUTION
If your aircraft has a flight director,
disregard pitch command inputs
since the “V” bars will command
pitch attitude reductions during
low-speed maneuvering to attain
V(ref) or V; and can artificially
inhibit deck angles when a higher
pitch attitude may be required.

NOTE: Fast/slow speed indexes
available on some flight directors
should not be referenced during

this flight regime.

The technique recommended for
non-angle-of-attack aircraft is a crude
attempt to optimize flight-path
direction for an aircraft that is not
properly instrumented for this condi-
tion. All future generation transport
aircraft should use angle-of-attack
indicators and advanced heads-up-
displays (HUDS) with velocity vectors
indicating flight-path direction,
pitch guidance, and pitch limit indi-
cators.

There should exist unanimous
agreement that the indiscriminate chas-
ing of indicated airspeed, without
cross-reference to other instrumentation
can, in itself, kill. During the highly
dynamic conditions of microburst
flight, airspeed is an inferior and in-
valid parameter for adequately
deciphering the entire aerodynamic
picture.

Angle-of-attack type aircraft
Now, let’s take a look at an angle-
of-attack aircraft during the approach.
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As the outflow is penetrated, warn-
ing signs may include an erratic
or increasing angle-of-attack, a rapid
climb in indicated airspeed, a reduc-
tion in descent rate and a ballooning
float to above the glideslope. The
reduction of thrust and pitch attitude
to correct back to the glideslope
is a typical but deadly mistake. Expect
trouble in this situation and imme-
diately execute a go-around. SHOULD
A SUSPECTED SEVERE MICRO-
BURST BE ENCOUNTERED:
e ROTATE TO GO-AROUND
ATTITUDE, and simultaneously
e APPLY MAXIMUM THRUST,
INCLUDING THE SELECTION
OF AFTERBURNER.
If a descent rate exists below 500
feet:
e CONTINUE ROTATION, REFER-
ENCING ANGLE-OF-ATTACK,
TO ATTAIN A POSITIVE CLIMB

CAUTION
Use OPTIMUM AOA as the upper
pitch attitude limit. Expect an
erratic and possibly unusable angle-
of-attack.

NOTE: Aircraft having an advanced
HUD should reference their velocity
vector for flight-path direction.

This recovery maneuver applies to
angle-of-attack-equipped aircraft
during both the approach and takeoff.

In this highly dynamic encounter,
expect continuously changing deck
angles greater than those required dur-
ing normal takeoff and go-around.

NOTE: In visual meteorological

conditions, the loss of forward ground

visibility may occur at deck angles
above 15 degrees.

If a positive climb rate cannot be
initially achieved or sustained, attempt
to fly out in no less than a level-

acceleration has developed, an aggres-
sive and extraordinary force is
required to overcome it, one which
may be nearly impossible for any
energy-deficient aircraft to generate,
especially when given very limited
time and altitude constraints.

WARNING
There exists no guarantee of success
with the techniques recommended
herein since the physical forces of
the given shear or microburst may
easily exceed the aerodynamic capa-
bility of any given aircraft. These
techniques are designed to optimize
flight-path direction, utilizing
existing instrumentation, during a
critical phase of flight when ground
impact is a distinct probability.
Always delay the takeoff or approach
if any reason exists that a poten-
tially dangerous condition may be
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Figure 12 shows the reconstruction of the flight profile and prevailing gust patterns that existed at the time of
the Eastern Airlines Flight 66 accident at John F. Kennedy International Airport in June 1975. Unfamiliarity with
this unusual phenomenon and “normal pilot responses” contributed to this catastrophe. During this time, a sea
breeze camouflaged the localized event while 15 knots of wind existed at the field. (lllustration courtesy of
Dr. Fuijita.)
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Depiction of aircraft in extremis from a microburst encounter. Such a situa-
tion demands immediate and aggressive flight crew responses to redirect
the aircraft’s flight path to avoid impact. (Courtesy Blake Rader, U.S. Navy
Approach, September 1982.)

CAUTION
Instrument meteorological con-
ditions may be encountered with
moderate to severe turbulence.

WARNING
During approach, do not engage
autothrottles since they may reduce
thrust too much when airspeed
increases and, conversely, may not
apply thrust rapidly enough when
airspeed decreases.

For all aircraft, an impending
recovery should be indicated by increas-
ing trends in the following flight
instruments: vertical speed indicator,
radar altimeter, altimeter and indi-
cated airspeed. This condition equates
to an increasing performance profile
that should be anticipated if the micro-
burst is exited.

Faster approach and departure
speeds provide additional performance
potential for coping with a micro-
burst encounter, but they do not in
themselves guarantee a successful
negotiation. Coordinated execution of
pitch attitude and thrust manage-
ment to control flight-path direction
are far more important.

Remember that since power plus
attitude equals performance, it is
crucial to rotate while simultaneously

JULY 1986

applying maximum thrust. This
recovery maneuver is the most expedi-
tious means to compensate for loss
of lift and to establish a new flight-
path direction to prevent impact.
The problem with microburst condi-
tions is that because the relative
wind is changing so dramatically in
both velocity and direction, it may
easily exceed the pilot’s or aircraft’s
ability to safely negotiate it! The
aircraft may not be able to accelerate
proportionately to compensate for
the rate of change of the relative wind.
The microburst is a powerful
atmospheric disturbance which poses
an indisputable danger for all aircraft.
During your flying career, you may
encounter one or more microbursts.
The outcome will depend on the
intensity of the microburst, your air-
craft’s vulnerability at the time of
the encounter and YOUR ABILITY
TO CONTROL FLIGHT-PATH
DIRECTION. And you may have less
than 5 to 10 seconds to recognize
the situation and respond accordingly!
Any way you play this game,
remember —it’s a stacked deck . . .
one played against all odds!

ACKNOWLEDGEMENTS
The author extends his sincere

appreciation to the following individuals
for their assistance in developing help-
ful insights into this complex problem:
Dr. T. Fujita (University of Chicago),
Dr. J. McCarthy (National Center

for Atmospheric Research), Dr.

F. Caracena (National Oceanic and
Atmospheric Administration), Dr.

W. Frost (University of Tennessee Space
Institute), Dr. R. Bowles (NASA
Langley Research Center), Captain
W. Melvin (Airline Pilots Associa-
tion), J. Luers (University of Dayton
Research Institute), K. Elmore
(NCAR), Dick Bray (NASA Ames)
and JT. Lee (National Severe Storms
Laboratory). The author has also
benefited tremendously from discus-
sions with hundreds of military

and civil aviators, the participants at
the 7th and 8th Annual Workshops

on Meteorological and Environmental
Inputs to Aviation Systems (Uni-
versity of Tennessee Space Institute,
1983 and 1985), Wind Shear/Turbulence
Inputs to Flight Simulation and
Systems Certification Workshops
(NASA Langley Research Center,
1984) and the 24th Aerospace Sciences
Meeting (Reno, Nevada, January
1986).

Special appreciation is given to
Dennis Camp (FWG Associates), Dr.
George Clarke (Naval Air Test Center),
John B. Galipault (The Aviation
Safety Institute), Dave Gwinn (Radar
and Windshear Seminars), CDR Skip
Leonard USN, Jim Luers (UDRI),
LCDR Gray Morrison (Naval Air Test
Center), Professor John H. Minan
(University of San Diego), L. H.
Mouden, J. H. Enders, E. Wood (Flight
Safety Foundation), Captain Bert
Smith (American Airlines), Jack Torres
and Deborah Towers for their helpful
comments regarding an earlier ver-
sion of this article presented at the
24th Aerospace Sciences Meeting.

Professional credit is extended to
Fasotragrupac Media Services, the
Pacific Fleet Audiovisual Center at
NAS Miramar and the U.S. Navy’s
Approach for their technical assistance
in the development of certain illus-
trations, artwork and photographs over

the past years. <stihnd

19



PEARLS

Personal Equipment And Rescue/survival Lowdown

PEARL, Dawna Salazar, uses the MQ-1A, a preflight tester of
the oxygen mask, to detect leakage and malfunctions. It
duplicates the oxygen, flash goggles and communications
systems installed on aircraft. The tester performs “talkout”
checks of helmets, headsets and mask microphones, and it
provides regulated power for the EEU-2P flash protection

goggles.

Establishment of an ALSE Shop

There are basic requirements for an ALSE support
activity and they should be tailored to the needs of
the aviation units concerned. Size of the room needed
can vary, depending upon space available, number of
aviators serviced and equipment to be maintained;
but none should be less than 1,000 square feet (AR

95-17, appendix ¢, provides a good point of refer-
ence). ALSE shops should be separate and apart
from other shops especially where oxygen require-
ments are concerned. The shop must be environmen-
tally controlled (air conditioned) and:

¢ Be easily kept clean.

e Have ample room for workbenches, a desk, parts
and equipment cabinets and racks for helmets
and oxygen masks.

e Must have sufficient light.

® Have an air pressure source and enough electrical
outlets.

¢ Contain adequate lavatory facilities with hot and
cold water.

The oxygen equipment shop must meet the require-
ments of TM 55-1660-245-13.

Test/Inspection Equipment: Battery testers, radio
set testers, strobe light test equipment, vacuum
cleaner, oil and water separator for compressed air,
manometer or pressure gauge, scale dial and beam,
refrigerator (for battery storage), sewing machine
(medium duty), assorted tools as needed, small solder-
ing iron, torque wrench, screw drivers, pliers and vice
grips. These tools and equipment can service many
items of ALSE and survival gear, to include helmets,
vests, LPUs, over-water, hot weather/cold weather
survival Kkits.

Personnel Requirements: Must be ALSE qualified
and trained in U.S. Air Force, Navy or U.S. Army or
be approved by the U.S. Army ALSE training man-
ager. Number of personnel required will depend upon
number of aviators serviced and types and number of
equipment serviced. Oxygen equipment technicians
should be school trained in oxygen equipment/sys-
tems and servicing.

Crewmember Lockers: There must be room for
storage of helmet, LPU, survival vest, helmet bag
and/or survival kits in each locker. Equipment must
be available for the ALSE technician to inspect and
service. Lockers should be kept locked but accessible;
they can be located in or near the operations office, in
the ALSE shop or be adjacent thereto. Records must
be maintained on all ALSE. Pyrotechnics should be
stored in accordance with post policy. Signal kits/
flares must be stored in accordance with post policy.

If you have a question about personal equipment or rescue/survival gear, write PEARL, AMC Project Officer, ATTN: AMCPO-ALSE,
4300 Goodfellow Blvd., St. Louis, MO 63120-1798 or call AUTOVON 693-3817 or Commercial 314-263-3817.
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AVIATION PERSONNEL NOTES

Enlisted Standby Advisory Board

Your commander has just informed you that you were not
selected for promotion to sergeant first class. Once you
have recovered from the initial shock, you begin to ask why,
what happened?

You have always sought out jobs with increasing responsi-
bility. Your enlisted evaluation reports (EERs) reflect a con-
sistent pattern of outstanding performance. So what
happened?

You begin with a visit to your military personnel office
(MILPO). A review of your records and several inquiries by
MILPO personnel reveal a number of significant errors in
your record that was reviewed by the promotion selection
board. What now?

Selection for promotion is an area that can be severely
affected by errors or mistakes. To remedy this situation and
to ensure that all noncommissioned officers (NCOs) are
treated equally and not penalized by their errors, or by errors
in the maintenance of their files, the Army conducts enlisted
standby advisory boards (STABs).

Separate STABs are convened at the Military Personnel
Center's (MILPERCEN's) Enlisted Records and Evaluation
Center (EREC) at Ft. Benjamin Harrison, IN. The board
members consider soldiers whose files did not appear be-
fore a recent selection board due to administrative error;
were found to contain documents that should not have been
seen by the board; included someone else’s documents; or
had missing documents.

These boards are scheduled about 6 months after the
annual selection board for a given grade. The STAB for
selection to master sergeant and sergeant major is com-
bined due to the low number of records appearing before
the board. It normally is scheduled to convene each year in
February. The sergeant first class STAB is scheduled each
year in June.

In addition to these two boards, other STABs are held
throughout the year in conjunction with the regular promo-
tion boards. Those boards consider NCOs for promotion to
sergeant first class, master sergeant and sergeant major,
and are held in October, March and July.

Criteria For Consideration—Before an NCO can be consid-
ered for a STAB, certain criteria must be met and specific
procedures followed. Paragraph 7-44 of AR 600-200 pro-
vides the specific criteria concerning eligibility for consider-
ation. The first category considered for STAB is composed
of those files that were within the established zone of a
previous selection board but were not considered. This can
be for either the primary or secondary zone and is the only
time NCOs in the secondary zone are eligible for STAB.

The second category is those files submitted for reconsid-
eration. Only files from a primary zone are eligible. This
category is composed of those files that had major errors in
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the record that appeared before a promotion board.

The determination of whether a file contains material
errors will be made at MILPERCEN. Errors are considered
material when a reasonable chance exists that had the error
not existed, the soldier might have been selected for promo-
tion.

Application For STAB Consideration—Any request for rec-
ords to appear before a standby advisory board must be
submitted through the NCO’s chain of command to the ser-
vicing MILPO for evaluation to ensure that it meets the
criteria outlined in AR 600-200. The case is then forwarded
by the MILPO to MILPERCEN (DAPC-MSP-E), Alexandria,
VA 22332-0400.

Once MILPERCEN determines that the case warrants
STAB consideration, it is forwarded to the DA Secretariat for
Enlisted Promotion Boards at EREC where the STAB is con-
vened. Each STAB must have at least four members plus a
board president, who also will be a voting member. Each
soldier’s file will be voted on by three members.

The file is reviewed against the comparison files in one of
three ways, depending on the year of the board for which
the soldier is being considered.

For calendar year 1979 and earlier, STAB members review
the file being considered to determine if the soldier is fully
qualified for promotion. The file is then compared to three
files from the same career management field (CMF)—one
high select, one low select and one nonselect—to determine
the quality of the soldier’s file. The board members vote the
record with a yes or no, with the majority determining selec-
tion or nonselection for promotion.

In those cases being considered for a board that was held
in 1980 or 1981, the file is compared to 10 files from the
same CMF. These files are the last five selected for promo-
tion and the first five nonselects. In this instance, the board
members do not know which file is the actual file being
considered for promotion. All files are voted using a numeric
system, one being the low and six being the high.

If the actual file under consideration is voted as equal to
or higher than the highest selected comparison file, the
soldier is recommended for promotion. If it is lower than the
lowest selected comparison, the soldier is not recom-
mended for promotion.

If the file falls between the highest and lowest selected
comparison files, the board will create an order of merit list
(OML) and determine a select/nonselect cut point on the
OML. If the case under consideration is above the line, then
it will be considered a select. If below that line, it will be
considered a nonselect.

Once all voting is completed, select/nonselect rosters are
prepared and forwarded to the Deputy Chief of Staff for
Personnel at DA, for approval. Each select/nonselect is sent
a letter through the commander informing the NCO of the
board results. i
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This article was adapted from an article written by Lieutenant Commander
Caswell, U.S. Navy, and published in the April 1986 issue of Approach.

n ircraft: “Army tower, this is Army 336, left

downwind for two four.”

Tower: “336, report left base, runway two four,
with gear.”

Pilot: “Gear down, landing checklist.”

Copilot: “Traffic 12 o’clock! Hard right! Hard
right!”

Pilot: “Are we clear?”

Copilot: “Did we hit him?”

Pilot: “I don’t know. It was real close —I didn’t
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feel anything. Can you see it off to the right?”

Copilot: “Nothing airborne. Yes, I do. It’s—
It’s an ultralight. He’s just motoring toward the
river.”

Pilot: “Can you get his number?”

Copilot: “I don’t see one. It’s just a red and
blue ultralight.”

Pilot: “Tower, this is 336. We’d like to reenter a
left base for runway two four. We had to deviate
for an ultralight at about our one-thirty position.”
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Tower: “336, we are not aware of any traffic in
the area. Did you get his number?”

Pilot: “Negative.”

So ends an increasingly common story of one
of the most recent hazards to military aviation,
the ultralight aircraft. By themselves, these frail
aircraft do not represent any unique danger, but
when mixed with other aircraft, serious safety
problems arise. The first reported deaths due to
an ultralight colliding with a conventional air-
craft occurred in the summer of 1985. A corpo-
rate jet on final hit an ultralight,

killing the jet’s

my/ copilot and the

ultralight’s pilot.

Five others were

seriously injured. Accord-

ing to the airport operator,

the ultralight did not have radio contact with the
airport.

There are several factors that go into making
the ultralight a special kind of problem for the
air traffic control (ATC) system. The first is the
manufacturing guidelines contained in the Fed-
eral Air Regulations. Some guidance is given,
but little is mentioned with regard to equipping
the ultralight for operation within the ATC sys-
tem. Ultralights frequently operate without a
radio, altimeter or even an airspeed indicator.
The dealers advertise that no special training or
skills are required to fly an ultralight, and they
emphasize that the aircraft is simply built.

This leads to the second and perhaps most
important factor; the skill level of the pilot. A
large number of pilots flying ultralights are not
licensed, and one is not required. They often
have little training in airspace restrictions, navi-
gation or communications, and they don’t real-
ize the threat they may present to conventional
airplanes or helicopters.

The last and most insidious factor is that
ultralights are small, hard to see and don’t show

up on radar. These phantoms, operating outside
the ATC system, show up unannounced, some-
times too late to avoid.

Some things that can be done to begin solving
the problem are:

e Emphasize the old faithful method of see
and avoid.

o Airfields should publish NOTAMSs (notices
to airmen) for ultralight fields in the vicinity.
This information will alert pilots to use extreme
caution when operating into and out of an air-
port with ultralights nearby.

e Aviation units should maintain an aggres-
sive reporting program. Even though the ultra-
light pilot may be unlicensed and difficult to
contact, report each encounter and include a
detailed description of the ultralight.

o Work with local ultralight groups and estab-
lish liaison with local dealers and airfields. This
requires effort, but a little education can go a
long way in solving the problem.

When ultralights are flown away from airports
that serve conventional airplanes and helicopters
they pose no threat to others and provide the
thrill of flight to many who otherwise would not
fly. However, when ultralights become a safety
hazard, as they can, the problem must be ad-
dressed directly through vigilant, aggressive re-
porting, communication and education.

The Federal Aviation Administration has de-
veloped air traffic control policy for the han-
dling of ultralight vehicles (in the future they will
be referred to as aircraft); also, directives have
been proposed to further regulate the operation
of ultralights. &

Questions, comments or responses regarding ultralights should
be directed to Mr. Lingiam Odems, AUTOVON 284-7796/6304.

Readers are encouraged to address matters concerning air traffic control to: Director, USAATCA
Aeronautical Services Office, Cameron Station, Alexandria, VA 22304-5050.
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How Much Do You Know
About Your Back-up dc
Electrical Source?

Although the possibility of thermal runaway has been lessened by the use of plastic film
separators in many Army Nicad batteries, electrical failures still occur. Did you know that by
performing a simple test, which includes monitoring an aircraft’s loadmeter and battery
temperature sensor (if equipped), will help to determine whether thermal runaway exists?

CW3 Sanford L. Williams
Department of Aviation Systems Training
U.S. Army Aviation Logistics School
Fort Eustis, VA

I DECIDED TO write this article in hopes of
making the Army Aviation community more aware of
the pros and cons associated with the nickel-cadmium
battery we rely on so often to start our aircraft and to
provide us a backup source of direct current (dc).

The vented nickel-cadmium (Nicad) batteries, used

in Army aircraft, derive their name from the compo-
sition of their plates; nickel oxide on the positive
plates and metallic cadmium on the negative. They
are “vented,” in that gases generated during the
charging process can be expelled from the cells in a
controlled manner. They are used to provide a source
of dc power in both aircraft and nonaircraft applica-
tions. The following charactéristics provide major
advantages over other storage batteries. Vented nic-
kle-cadmium batteries:

® maintain a relatively steady voltage when being
discharged at high currents,

e can stand idle in any state of charge (fully
charged, partly charged or discharged) without
any damage,

e can be charged and discharged at a high current
rate’ without causing permanent damage to the
battery,

e can withstand extremely cold temperatures with-
out damage,
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e can withstand high levels of vibration and shock

without failure,

e are composed of individually replaceable cells,

¢ have a long service life under severe conditions of

use.

The battery unit itself consists of one or more cells,
which are the basic building blocks of the battery.
The number of cells will determine the total voltage
rating and capacity of the unit. Each cell has a nomi-
nal voltage of 1.20 volts; however, the actual operat-
ing voltage of a cell will range from 1.2 to 1.3 volts.
The average aircraft battery will contain 19 or 20
cells.

The principal parts associated with cell manufac-
ture and operation are:

® Plates (electrodes): The sintered (a deposit
formed by evaporation) plates of Nicad cells are made
by a process in which carbonized nickel powder is
sintered (to cause to become a coherent mass by heat-
ing without melting) at a high temperature to a metal
carrier. The welding together of the individual grains
of nickel powder onto the carrier results in a highly
porous structure known as plaque. Positive (nickel)
electrodes are formed by soaking the plaque in nickel
salts and then subjecting the salt-impregnated plaque
to an electric current. Negative (cadmium) electrodes
are formed by the same process except that cadmium
salts are used. Plates are formed by cutting the plaque
to size and welding a nickel tab to a corner for con-
nection purposes.

e Electrolyte: Normally, by weight, a 30-percent
solution of potassium hydroxide in distilled water. It
provides a path for conducting the current that flows
between the positive and negative plates. The electro-
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lyte does not take part in the chemical reaction in
Nicad batteries, but acts as an ion carrier.

e Separator: A continuous, thin, porous, multi-
laminate of nylon and either cellophane or plastic,
that keeps the positive and negative plates from com-
ing into contact with each other and causing a short.
These separators also have the added function of pre-
venting oxygen, generated during overcharge, from
coming into contact with the negative electrode and
lowering the end-of-charge voltage. This separator
material must resist degradation and thus reduce the
possibility of “thermal runaway.”

Once the basic materials discussed above are as-
sembled, they are placed into a nylon case and fitted
with a cover, terminal post and vent assembly, which
allows gas to escape during the charge cycle.

The exact chemical reactions that occur within a
cell of the Nicad battery during charge and discharge
are open to question, particularly with regard to the
reduced and oxidized states of the active materials.
But, the essential operation is described and dis-
cussed below.

During charge, the charge current is applied to the
cell. The cadmium-oxide material of the negative
plates gradually loses oxygen and becomes metallic-
cadmium, and the nickel-oxide active material of the
positive plates is brought to a higher state of oxida-
tion. These changes continue in both sets of plates as
long as the charging current is applied, or until the
active materials at the plates have been completely
converted. The cell emits gas toward the end of this
process because of the decomposition of the water
component of the electrolyte as hydrogen gas at the
negative plates and oxygen gas at the positive plates.
The amount of oxygen generation is dependent on
the degree of overcharge. Due to the excess of cad-
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mium in the negative plates, hydrogen gas is released
under prolonged overcharge conditions.

If gradual discharge is accomplished at this time,
the reversal of the chemical process acts as a “relaxa-
tion” effect. This apparently strips the gas bubbles
from the electrode surfaces causing depolarization.
Also, the discharge pulses cause the negative plates to
regain some oxygen and/or cause recombination of
oxygen and hydrogen, thus greatly reducing the possi-
bility of electrolyte emission and hydrogen/oxygen
gas explosion. During this discharge process, the
chemical energy is released as electrical current
through the discharge load. The rate of chemical
energy conversion is determined principally by the
resistance of the load to current flow (the discharge
rate).

The information above must be carefully consid-
ered as we continue to discuss our involvement with
the Nicad battery. We have discussed the “pros” rela-
tive to this battery, the major components that make
up each cell, and the theory behind cell operation.
Below are some of the shortcomings associated with
these batteries.

The cells that make up each battery are designed to
produce about 1.2 to 1.3 volts nominal. Each cell is
considered to be dead at about a voltage level of 1.1
volts. Based on this fact, it should be readily apparent
why Nicad batteries have such a linear discharge rate
up to the point of exhaustion. The battery may ap-
pear to have sufficient power for a safe, normal start
only to find that it lacks the sustaining power neces-
sary for the attempt. Because of this, indicated bat-
tery voltage is not a good means of determining
battery condition.

Another important characteristic observed in Ni-
cad batteries is the temporary loss of capacity or
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“sleepiness” (also referred to as the “memory effect”).
When this temporary loss occurs, the battery is un-
able to deliver its designed capacity. The loss-of-
capacity effect is more common when recharging a
battery across a constant potential bus,* such as in
aircraft, than when charging with constant current.
The loss of capacity is usually an indication of an
imbalance between the cells due to differences in tem-
perature, charge efficiency and self-discharge rate.
This temporary loss-of-capacity effect should not be
taken lightly. Even though a battery may appear to be
giving satisfactory performance, it may deliver only a
portion of its rated capacity during an emergency.

During a test conducted on 19-cell, 34-ampere-
hours, 24-volt Nicad batteries, 30 were given a capac-
ity test. The average capacity measured on the 30
batteries was less than 15-ampere-hours, or less than
half of the rated capacity; 2 of the batteries delivered
only 2-ampere-hours each. It is clear that the condi-
tion of the batteries would not be ideal under emer-
gency conditions. To minimize the loss of capacity
problem, Nicad batteries should be serviced periodi-
cally and given a deep cycle discharge to “0” volts.

Finally, a term that should be familiar to all who
deal with the Nicad battery is “thermal runaway,” a
condition of overcharge instability caused by dam-
aged gas barriers in the cell separator system. A bat-
tery with a damaged gas barrier, when overcharged
on a constant-potential charging system, may experi-
ence abnormally high overcharge current that in-
creases the battery temperature, electrolyte level, and
causes abnormal emission of hydrogen and oxygen
gases due to electrolysis of the water in the electrolyte
solution. Destruction of the battery and equipment in
which it is installed will result unless the charge cur-
rent is quickly removed.

In the past, most thermal runaways have been
caused by the breakdown of the cellophane film
separator, enabling oxygen generated on overcharge
to reach the cadmium electrode. This lowers voltage
and increases current draw from a constant potential
source. Plastic film separators, such as “Permion” or
“Celgard,” used in many Army Nicad batteries since
1979, will not break down in the alkaline environment
of the cell as did cellophane. So, thermal runaway is
less likely with these materials. Even with these new
improved plastic materials, overheating and spewing
of electrolyte can occur if excessively high charge cur-
rents and high temperatures are encountered.

How can we, as pilots, detect the onset of thermal
runaway? Simple, just monitor the aircraft loadmeter
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(and battery temperature sensor if equipped). The
loadmeter should indicate a gradual decrease in am-
perage as the battery is charged following use. If the
loadmeter begins to increase for no apparent reason,
the pilot should expect some type of electrical mal-
function. This doesn’t necessarily mean the onset of
thermal runaway and may, in fact, be caused by fail-
ure of other electrical components or wiring associ-
ated with the dc system. Simply taking the battery off
line should tell if the problem is battery related. A
slight decrease in amperage should occur as the bat-
tery switch is turned off and there should not be a
further increase in amperage. Remember, a dash 13
entry is always necessary to ensure that the problem is
recognized by the maintenance people and subse-
quent flight crews.

Next, consider the current emergency procedure
associated with an overheated battery. Turning the
battery switch off removes the charging current from
the battery and decreases the possibility of further
overheating caused by charging. But, it also prevents
the pilot from monitoring the condition of the bat-
tery to determine if flight may be safely continued.

Perhaps the procedure should be changed to reflect
the additional knowledge we now have about our
batteries. Instead of placing the battery switch off,
we might want to turn the generator and alternator
switch off. This would effectively remove the charge
source, allow the pilot to monitor battery voltage, and
discharge the battery through normal aircraft system
usage. This should cause the “relaxation” effect (men-
tioned earlier) to aid in rectifying the thermal run-
away condition and reduce the probability of aircraft
damage due to electrolyte spewing or battery explo-
sion.

Nickel-cadmium batteries are rugged and provide
long life. But, they require proper handling and main-
tenance if they are to deliver designed output and are
to have a maximum useful life. Always refer to the
appropriate maintenance manual wh