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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




AH e 64 A TOTAL SYSTEM FOR BATTLE

« DAY SIDE

— FUR

¥V PILOT NIGHT VISION SENSOR

¥ TARGET ACQUISITION DESIGNATION SIGHT

 STABILIZED SIGHT FOR DAY AND NIGHT
TARGET ACQUISITION

o AZIMUTH +120°
« ELEVATION + 30° T0 -60°
* SLEW RATE 60°/SEC

— DIRECT VIEW OPTICS
— DAY TV
— LASER RANGEFINDER/DESIGNATOR
— LASER SPOT TRACKER
— AUTOMATIC TARGET TRACKING
* NIGHT SIDE

« STABILIZED FORWARD LOOKING
INFRARED (FLIR)

* AZIMUTH 90°
© ELEVATION + 20° TO -45°
* SLEW RATE 120°/SEC
© FIELD OF VIEW
— 50° DIAGONAL
— 1 POWER

— FAR INFRARED RANGE 8-14 MICRONS

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

JULY 1986

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 iden<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>