
















































































employed to defeat armor and
mechanized infantry. The two sce-
narios which follow illustrate how
active and passive sensors could
work together to counter these two
important threats and help win the
AirLand battle.

Both scenarios rely heavily on
industrial concepts which may or
may not be approved or adopted by
the Army. The airborne SHORAD
target acquisition radar (ASTAR)
described in Scenario ], for instance,
could evolveinto an ASTAR helicop-
terifthe Army decides to develop an
ASTAR. The air defense electronic
warfare system (ADEWS) in the
same scenario is still just a concept.
The Army has no current plans to
equip Stinger and LADS with a pla-
toon coordination center such as
that described in Scenario II. The
reader should bear in mind that
these are scenarios and many of the
systems described in them are
purely conceptual.

Scenario |
COUNTERING THE
FIGHTER-BOMBER THREAT

Scenario I envisions an attack by
terrain-following Su-24 Fencers
against a corps-level command, con-
trol and communications (C3) com-
plex. The Fencer and the MiG-27
Flogger are presently the two most
common aircraft in the Threat
fighter-bomber inventory. The
Flogger's smaller size dictates that
most of its missions will be launched
against division or corps assets
while the Fencer’s larger size, com-
plexity and runway requirements
indicate a primary strike role
against corps, army and theater
targets.

The longer distances which the

SHORAD sensors would maximize
area coverage and minimize their
own signatures, while taking
advantage of the Fencer's easily
detected terrain-avoidanceradar
emissions to provide accurate target
data to SHORAD gunners.

The air defense units in Scenario I
are defending critical C3 assets in
the Army or corps area. The air
defense assets consist of a SGT York
Gun platoon supported by a
SHORAD C2 unit and ADEWS ele-
ments. An ASTAR, with its capabil-
ity of “looking down” into the folds
of the earth to detect terrain-hugging
aircraft, loiters over the battlefield.

Figure 1 shows the air defense
unit’s defense plan. Passive and
active sensors available for detec-
tion and tracking of hostile aircraft
include:

O The SHORAD C2? unit’s radar
and a passive radio-frequency/
direction-finding (RF/DF) sensor
system.

O The ASTAR’s passive RFE/DF
sensor system.

O The ADEW’s passive RF/DF
sensor for detecting and subse-
quently jamming RF emitters.

O The four weapon-mounted
radars of the SGT York Gun platoon.

As the scenario unfolds, the
ASTAR makes initial detection of
the flight of Fencers at 10 to 20
kilometers beyond the forward line
of own troops (FLLOT) and alerts air
defense units defending threatened
areas. As the Fencers continue their
penetration of the FLOT, SHORAD
units positioned at or near the for-
ward edge of the battlefield begin to
inflict losses on the encroaching air-
craft. Still, some Fencers penetrate

through the forward division areas
and close to within 15 kilometers of
the targeted C? complex.

At this point, the SHORAD (2
unit supporting the SGT York Gun
platoon in defense of the C? complex
hasbeen cued to a small search area
by the ASTAR drone and by its own
RF/DF sensor. The SHORAD (2
unit activates its radar in the short-
burst mode to prevent a hostile RF/
DF system from detecting its emis-
sions and launching an anti-
radiation missile. The ADEWS ele-
ments, meanwhile, use their highly
gensitive receiving equipment to
detect Fencer emitters, determine
their operating frequencies and
begin selective jamming of their
navigation systems. The sudden
loss of terrain-avoidance radar
causes one Fencer to dive into the
ground. The remaining Fencer
pilots are forced to switch to manual
control and climb to gain altitude.

The ADEWS jamming disrupts
the Fencers’ weapon runs and forces
the Threat pilots to spend time coun-
tering the electronic counter-
measures rather than concentrating
on delivering weapons on their
assigned target. The result is a
poorly coordinated bombing run
that favors the defending SGT York
Gun platoon.

As the surviving Fencers
approach the target, the combina-
tion of active and passive sensors of
the SHORAD C? unit and SGT York
Guns provides highly accurate
target information and the SGT
York Gunsrespond with an effective
barrier of fire that eliminates the
attacking aircraft before they
release weapons on the target.

Fencer will have to fly to reach its -B
targets will allow early warning of &GREATEST PROBABLE

impending attacks to be relayed to DIRECTION OF ATTACK (G

SHORAD units by the airborne . 34 KM . ADEWS

warning and control system =] =l

(AWACS) and by high-to-medium 10 FLOT so v 0y T0 FiOT
air defense (HIMAD) units. 30KM E % 12 30KkM
SHORAD land-based sensors and a ! ‘ .

still conceptual ASTAR drone would % o 4%'

be ableto detect fighter-bombers like
the Fencer at 10 to 30 kilometers.
These modern active and passive

Figure 1.
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different from other maintenance
training devices. It allows a highly
flexible and versatile, true-to-life
heads-on/hands-on approach to
maintenance training. The student
not only can perform most routine
checks and preventive mainte-
nance, he can follow fault diagnosis
through to correction by actual
adjust and remove/replace mainte-
nance actions. Thus, he is able to
execute fully integrated mainte-
nance actions, many of which could
not be taught previously with real
equipment, flat-panel devices and
other approaches. Another signifi-
cant aspect of the Seville-Burtek
AMTESS concept is that these
heads-on/hands-on maintenance
procedures are carried out using
Army technical manuals in their
execution. Thus, the functional con-
text within which maintenance
training is conducted closely
approximates that in which the
maintenance technician will
actually work on the job.

The NHC-250 Diesel Engine
module is a full-scale mock-up of the
actual engineincluding theradiator,
batteries, instrument panel and
many engine-mounted accessories
used on the NHC-250 Cummins
engine. Thirty-eight diesel mainte-
nance tasks can be taught with the
module, including inspection,
troubleshooting, removal and
replacement of components, per-
formance testing and adjustment or
combinations thereof (i.e., trouble-
shoot, remove and replace failed
component and test after replace-
ment). These tasks are incorporated
in 50 automatic instructor-selectable
exercises. Additionally, there is a
program which randomly selects a
malfunction, generates all the
symptoms and indications, then
monitors the fault isolation
procedures.

The computer in the core module
monitors the student’s step-by-step
progress through each of the tasks.
This is done primarily through sen-
sors embedded in the engine module
and the system’s electric circuits.
The embedded sensors look for such
things as proper installation of
components (e.g., the oil pump, fuel
pump and starter), proper electrical
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and hose connections and belt ten-
sion. The computer can sense if a
particular task is done correctly or
incorrectly, and can alert the stu-
dent when he or she deviates from
standard maintenance procedures.
Information obtained from these
sensors is compiled into a computer-
generated student performance
report.

Engine operation dynamics are
simulated, including sound and
instrument readings, but the
hazards of high voltages or moving
parts have been eliminated. The
sensors mentioned above assist in
the simulation of the engine. For
example,if theengineis started with
an oil line not connected, there will
be no oil pressure, and if the engine
is allowed to run, it will eventually
overheat, seize and stall.

RADAR SIMULATOR

The training module for the
transmitter assembly of the
AN/MPQ-46 radar set simulates a
complex item of electronic equip-
ment. Sophisticated and lengthy
radar troubleshooting procedures
may be taught with it. For example,
one procedure — a transmitter high-
voltage test — contains more than
200 steps with a large number of
branching steps.

The design approach for theradar
training module is similar to that of
thediesel engine trainer. Removable
components are similar in appear-
ance to the actual equipment and
sensors are used to detect correct or
incorrect procedures. The trans-
mitter’s functional operation is sim-
ulated quite completely so that exe-
cution of correct procedures will
result in proper indications on con-
trol panel instruments and indica-
tors. A significant feature of the
radar transmitter traineris that rate
response is included in the simula-
tion software program. Training
realism is enhanced in those in-
stances where technical manuals
specify that the true rate of indicator
response is essential to verification
of proper system operation.

There are 38 tasks in 50 automatic
exercises which can be performed on
the AMTESS radar transmitter unit.

Additionally, the transmitter
includes random malfunction selec-
tion. Like those for the engine, these
tasks encompass a full range of
maintenance procedures, including
inspection,troubleshooting,
adjustment, removal and replace-
ment of components and per-
formance testing.

In both training modules, student
performance is measured rigidly
against the specified maintenance
procedures where they exist. The
student performance report indi-
cates in a step-by-step sequence
what the student did and highlights
deviations from the established
procedure. Where no published
procedure exists, or where the proce-
dure is optional, the report consists
of a step-by-step listing of actions
performed by the student. The
instructor can use the report to eval-
uate the performance of the student.
The system will provide a printout of
the report if requested. The hard
copy report can be used for student
critique and debriefing, and it can
become a part of the student’s per-
manent record if so desired by the
instructor.

TRAINING MILESTONE

The Seville-Burtek AMTESS
equipment now under evaluation by
the Army represents a milestone in
efforts to improve the knowledge
and skill of future Army mainte- .
nance specialists. It retains the
advantages related to use of real
equipment in training, while avoid-
ing many of the disadvantages.
Further, it allows for a considerable
expansion of the scope of training
beyond that now possible.

The potential impact of improved
maintenance training goes far
beyond the service school and unit
training environment. Improved
skills and knowledge, better reten-
tion of the practical aspects of main-
tenance procedures and increased
confidence in the mechanic’s ability
to correctly perform procedures are
major human factors in reducing
maintenance down time and
increasing equipment readiness.
These aspects of readiness deter-
mine a unit’s ability to shoot, move
and communicate successfully in
combat.
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Figure 5 includes the same data
but adds the time required for reac-
tion and engagement of the Threat.
This chart indicates that with alert-
ing and cueing, the gunner can
detect the target at approximately
10 kilometers and complete his
engagement process with intercept
occurring at approximately four
kilometers. This same gunner, cued
to the approaching Threat aircraft
(top line), but restricted by terrain or
weather from detecting the target at
five kilometers, will still achieve an
intercept at approximately one
kilometer (middle line). The key
words are alert and cue. Refer to fig-
ure 3 and note that the probability of
detection at five kilometers by an
observer with no early warning is
nine percent versus a 90-percent
probability of detection when given
early warning. With the average
detection range of an observer who
is not alerted being two kilometers
(bottom line), it is apparent that a
Stinger gunner under these condi-
tions will be firing in the tail-chase
mode.

Therefore, the value of SHORAD
C?in alerting and cueing gunners is
obvious. With C2, the gunner can use

the forward aspect capabilities of
his weapon system and destroy
Threat aircraft at the earliest possi-
ble engagement window. Without
C2, the probabilities are high that
the gunner may not be able to
engage a Threat aircraft until it has
overflown him. Also, if the Threat
aircraft is offset from the gunner
and never comes closer than two
kilometers, the gunner will probably
never detect it unless alerted. With
alerting, the radius of detection
expands to approximately 10 kilo-
meters — a significant improvement
when one considers that Threat air-
craft will not always directly
approach and overfly our weapon
systems.

THE FORCE MULTIPLIER

By using automation to imple-
ment the concept previously out-
lined, SHORAD C? will become a
force multiplier. The end result of
this system is, and will continue to
be, to allow SHORAD gunners to
take full advantage of their new
weapons’ capabilities to destroy the
enemy in a hostile battlefield envi-
ronment. By alerting SHORAD and

friendly troops, by cueing gunners to
hostile aircraft, by rapid dissemina-
tion of ADA command information,
by changing weapons control status
when needed, SHORAD C? repre-
sents a tangible element of combat
power against the Threat.

Coupled with the fielding of the
new family of SHORAD weapons,
the SHORAD (2 system will allow
the exploitation of new capabilities
and will give field commanders an
air defense system that will protect
our soldiers from the Threat.

MAJ BRAMBLETT /s assigned to
Directorate of Combat Develop-
ments, USAADS, Fort Bliss, Texas,
where he is ADA Command and
Control branch chief. He is the
action officer heading up the
USAADS effort to develop the
SHORAD C? system. Prior to this
assignment in June 1982, MAJ
Bramblett was the Air Battle Man-
agement Operation officer for the
9th DIVADA, 9th Infantry Division,
Fort Lewis, Wash.
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SGIENTISTS, ENGINEERS WANTED

New positions for senior-level scientists,
engineers (electronic, mechanical and general),
engineering psychologists and operations
research analysts are opening at U.S. Army Air
Defense activities, Fort Bliss, Texas.

Most positions are with the newly established
Ballistic Missile Defense (BMD) Department,
Directorate of Combat Developments with the
U.S. Army Air Defense School, but there are
also demands for scientific and engineering
personnel in other areas. Salaries range from
$23,566 to $51,596 depending on experience and
position.

Some examples of the openings in Ballistic
Missile Defense are:

OPERATIONS RESEARCH SYSTEMS ANA-
LYST — salary $39,698 to $51,596. Duties
include serving as senior expert advisor to the
director, BMD; commandant of the U.S. Army
Air Defense School; and commanding general
of Fort Bliss, with responsibility for performing
a broad range of operations research systems
analysis and management science functions
pertaining to strategic aerospace defense mat-
ters. Based on extensive ballistic missile
defense expertise, reconciles threat capabilities
with survivable strategic forces in light of
national defense requirements to establish or
develop BMD system performance require-
ments and objectives.

Criteria to be used for determining those
individuals who are highly qualified include
skills in research and systems management,
knowledge of missile defense systems, ability to
direct original research, skill in interchange of
scientific knowledge and skill in
communicating.

Positions are open in this field for both super-
visory and non-supervisory personnel.
GENERAL ENGINEER — salary $33,586 to
$43,666. Duties include serving as the senior
project engineer and technical authority, expert
and consultant on the BMD interceptors. Moni-
tors and reviews the efforts of contractors and
supportive government agencies engaged in
research, design, testing and development
engineering for changes and modifications to
interceptor subsystems.

Criteria for determining highly qualified
individuals includes ability to provide senior
engineering skill, ability to plan and coordinate
BMD interceptor projects, ability to develop
tests and test analysis and ability to coordinate

with government agencies and contractors.
Positions are open in this field for supervisory
and non-supervisory personnel.

ELECTRONICS ENGINEER — salary $33,586 to
$43,666. Duties include serving as the senior
project engineer and technical authority, expert
advisor and consultant on the sensor engage-
ment controller, a combined phase array radar
and distributed data processor. Develops tech-
nical requirements, scopes of work, technical
directives, specifications and regulations;
manages the implementation of assigned
programs.

The criteria used for determining those indi-
viduals who are highly qualified include ability
to evaluate projects, ability to provide input in
design, development and testing and ability to
develop technical requirements.
ENGINEERING PSYCHOLOGIST — salary
$23,566 to $30,640. Duties include serving as a
project leader or member/consultant of the
Logistics, Organization and Training Division.
Conducts cost and training effectiveness anal-
ysis (TEA), screening TEA, weapon system
TEA, training development studies, total sys-
tem evaluation and other training studies.
Applies professional knowledge in the areas of
human capabilities and limitations in opera-
tion and control of man/machine systems;
human learning theory and principles; training
principles; individual and team work perfor-
mance theory and principles; job and task
analyses; physiological psychology; attitude
assessment; human stress; human motivation
and morale; organization effectiveness theory
and assessment; and personnel selection and
placement assessment, theory and
methodology.

Criteria for determining highly qualified
individuals include ability to assign human
factor engineering studies, knowledge for con-
duct of cost and training effectiveness, ability
to perform human factor engineering analysis
and ability to communicate both orally and in
writing.

Any qualified person may apply for these posi-
tions. Prior civil service is not a requirement.

Anyone interestedin a job with challenges, pro-
fessional rewards and an opportunity to be in on a
dynamic new program should contact the Civilian
Personnel Office, ATTN: Mr. Jesus Porras, ATZC-
DCP-R, Fort Bliss, Texas 79916. The telephone
number is 915-568-6955 or Autovon 978-6955.
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GERMANY EXPANDS TESTING CAPABILITY

West German army troops will soon be able to
test the electronic components of their weapon sys-
tems with a new family of automatic test stations
called REMUS. These REMUS stations can test
and isolate faults in electronic subsystems of such
weapons as the Roland air defense system.

Each station is installed in a semi-trailer so var-
ious combinations can be taken into the field,
depending on the nature of the required tests.
There are four types of REMUS stations for testing
digital, low-frequency, high-frequency and ultra
high-frequency equipment.

GERMANY RECEIVES HAWK BATTERIES

A Luftwaffe air defense battalion took delivery
inJune of the first four Hawk surface-to-air missile
batteries embodying the modifications introduced
as a result of a product improvement program
(PIP). Production and installation were carried out
on schedule under the management of a consor-
tium set up in November 1979 to implement the
PIP, a $200 million program. Participants are Bel-
gium, Denmark, France, West Germany, Greece,
Holland and Italy.

— International Defense Review

SOVIETS DEVELOPING NEW THREAT

The Soviet Union is thought to be developing
so-called “laser damage weapons” for anti-tank
and other battlefield applications. The develop-
ment is believed to be a direct result of intense
Soviet research into high-energy lasers and
charged-particle beams. The first such weapons
are not expected to be deployed for several years,
but some sources say they anticipate full-scale
deployment by at least the mid-1990s, possibly
earlier.

MOSCOW GENERATES NEW AIRCRAFT

Moscow’s rapid development of new aircraft
increases Soviet potential to carry out a strike
against this country without warning, or to con-
duct unchallenged reconnaissance and postattack
strikes following a missile exchange.

Here are some of the new generation Soviet air-
craft expected to enter service in the near future.

e The Soviet Union is now testing at its
Ramenskoye air test center a new high-altitude
reconnaissance aircraft, referred to asthe Ram-M.
According to an Air International report, the Ram-
M possesses an overall configuration similar to the
Lockheed U-2, but has twin vertical tail surfaces
interconnected by a cross member,

OCTOBER-DECEMBER

o The Soviets are testing a new swing-wing,
long-range bomber, the Ram-P. It is considered to
be the Soviet equivalent of the B-1B but is slightly
larger than its U.S. counterpart. The Ram-P,
which is said to have a dash speed of Mach 2.3 and
unrefuelled range of 4,000 miles, is reported to
have a 1986 operational capability.

e The advanced two-seat interceptor derivative
of the MiG-25, now . assigned the name Foxhound,
is equipped with new lookdown-shootdown radar
and six AA-X-9long-range, radar-guided air-to-air
missiles. This new aircraft is expected to be some-
what larger than the U.S. F-15. The aircraft was
under testing in late 1978 at Vladimirovka, scoring
massive kills against drones simulating low-
flying U.S. cruise missiles at altitudes below 200
feet, the launch aircraft acquiring the target from
an altitude of 20,000 feet.

® The ground attack aircraft Su-25is considered
comparable to the A-10A Thunderbolt II and is
thought to be active in Afghanistan where it is
being used to perfect the integration of low-level
tactics of fixed-wing aircraft and Mi-24 Hind
helicopters.

¢ Another fighter, the Su-27, is reportedly the
Soviet answer to the F-15 and the F-14. The Su-27
will also be armed with the improved lookdown-
shootdown radar and an improved weapon
system.

® The IL-76, the Soviet Union’s first airborne
warning and control (AWAC) aircraft, isnowin its
final testing stage and will be deployed in 1983.

® The already operational Su-24 has been
deployed to forward air bases in East Germany
from which it could hit targets as far west as Great
Britain. It is replacing the Yak-28 whose range
was limited to West Germany.

SOVIET INTERCEPTIONS INCREASED

The Japanese Air Self-Defense Force (ASDF)
reported it mounted 939 fighter sorties to intercept
Soviet aircraft approaching, entering or flying
within Japanese airspace from April 1981 to
March 1982, an increase of 19.9 percent over the
previous 12 months.

The ASDF attributes the increase to a higher
frequency of Soviet flights to Vietnam via Vladi-
vostok, the monitoring of Japanese missile tests in
the Sea of Japan and reconnaissance loitering
over the western part of the Sea of Japan during
the joint U.S.-Korean 7Team Spirit exercise.
According to the ASDF, the Soviet Tu-16 Badger,
carrying the AS-6 Kingfish missile, reappeared for
the first time since 1977.

—Air International
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