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The U.5. Army Aviation Applied Technology Directorate
(AATD), Fi. Eustis, VA, issued four Director’s Awards for
outstanding contributions during Fiscal Year 1994. The
awardees were: Raymond H. Wall, Director’s Award for Merit;
Brian K. McGhee, Director’s Awards for General Excellence,
Category [; Geoffrey R. Downer, Director’s Award for
Technological Achievement; and Stevem M. Puckett, the
Director’s Award for General Excellence, Category II. Each
awardee received a Department of the Army citation, an
engraved plaque, and a cash award of 51,000

Bell Helicopter Textron, Inc. has contracted Honeywell Delense
Avionics Systems to develop software that will incorporate
Honeywell's Embedded Global Positioning System-Aided Iner-
tial Navigation System (EGI) into the cockpit of the OH-38D
Kiowa Warrior. The contract is a $1.2M engineering change.

The U.S. Army has selected the 2Znd Armored Division, Fi.
Hood, TX, as its “Experimental Force” (EXFOR) for Force
XXI operations. The EXFOR will be used to conduct
experiments in digitization and to gain insight into equipment,
new organizational designs, and new operational and doctrinal
coneepts for Foree XXI. The EXFOR's initial component will
be a redesigned digitized brigade-size task force, referred 1o as
Task Force XXI. Additionally, a combat support and combat
service support “slice” from divisional units. Slice units will
provide intelligence, artillery, aviation, air defense, engineer,
maintenance, medical, and logistics support to the Task Force
during combat operations. The Task Force XXI experiment will
pave the way for a full division-level experiment. For more
information, contact LTC Richard David, Army Public Alfairs,
at (703) 697-4314.

‘The 4th Battalion, 101st Aviation Regiment {“The Wings of the
Eagle") is hosting a reunion of all former members, to include
the “Comancheros” and “Kingsmen” who fought valiantly
during the 101st Airborne Division's deployment to Vietnam,
The activities will commence on Wednesday, 17 May 1995 and
finish Friday evening, 19 May 1995, Among the events planned
will be an Open House, static display, a No-Host Dinner, and
a Memorial Service. For more information on hotels, maps, a
tentative schedule of events and other activities, please contact
CW2 Laura Smith or CW2 John Pruden at A Co., 4/101st
Aviation Regiment, Fi. Campbell, KY 42223, Commercial:
(302) 798-3128/3189 or DEN: 635-3128/3189,

Correction: The 31 December 1994 issue of ARMY AVIATION
Magazine contained a typographical error in the title of the
article by BG Jerome V. Foust and COL Richard Beauchemin.
The correct title is “DUSTOFF: Dedicated Unhesitating Service
to Our Fighting Forces”. ARMY AVIATION regrets the error.
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Because You Fave To Be Readly For Anything Today,

195 Bell® Helicopter Textron bae, ol Fights reserved.

It Better Be Bell

The OH-S8D Kiowa Warrior is the maost veratile armed reconnaissance helicopter in the workd. Mo other has the air
transpartability, survivability, weapons capability and marinization o neatly packaged into one multimission sircrafe.
+ A model of simplicity end sophistication, the Kiowa Warrior has the highest readiness rate in the US. Army fleet. It has

the bowest [R signature of any Army helicopter, n low acoustic signature and a significantly reduced

radar cross section. Its rock-steady turret suppests TV and thermal imaging sensors plus a laser

designator/ rangefinder, Two armed OH-580s can be ready to fight 10 minutes after landing in

a C30. » Potential Kiowa Warrior improvements include a Might Pilotage System, extended

ange to 500 nm, a 20% increase in engine performance and increased computer capacity. Operational experience
his shewn the need for these technical improvements to the Kiowa Warrior, the bridge to the future. For the combat

power and versatility needed in today's regional conflicts, It Better Be Bell  Bell Helicopter
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[l GUEST EDITORIAL

BY MG JOE W. RIGBY

THE ARMY DIGITIZATION PLAN

“Information Age technology is changing and will revelutionize the way we
canduct military operations. Conflict will be characterized by danger, fear, and
uncertainty, Victory will depend on the skill, courage, and imagination of people
trained fo use the available technology.
— GEN GoRrDoN R. SULLIVAN,
Chief of Staff, U.5. Army

The Chicf of Staff of
the Army has recently

The Director,

environments, giving the
Army the means to field

approved the Army e Force XX1.

Digitization Office Army Digitization In conjunction with the
(ADO) Campaign Plan. Office, recent efforts of the
A part of the Force XXI outlines the Army Science Board
effort, the ADO Cam- and in accordance with
paign Plan outlines a newest the Department of
strategy to digitize the developments Defense’s Tactical Ar-
Army using an iterative in digitizing c.‘Eutmlurc of Informa-
approach relying on tion Management
intensive  experimenta- the battlefield. (TAFIM), the ADO has

tion and constant up-
grading.

The plan provides [or four major
thrusts: acquisition, communications,
integration, and a future Battlefield
Information Transmission System to
achieve seamless integration from
tactical through strategic levels. These
thrusts will be focused by the techni-
cal, operational, and system architec-
tures and validated by a continuous
evaluation process. The campaign plan
will ensure connectivity between all
tactical communications systems,
interoperability between Army digital
information systems, as well as com-
patibility in the joint and combined
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adopted three architec-
tures that it will coordinate and over-
see to ensure force interoperability.
These architectures will be provided
to materiel developers to establish a
seamless information system.

Similar to a building code, the Tech-
nical Architecture consists of the rules
and standards governing the arrange-
ment, interaction, and interdepen-
dence of the elements that form the
information system. The Army Acqui-
sition Executive, as the Army's Tech-
nical Architect, has assigned the Di-
rector for Information Systems, Com-
mand and Control, Communications,
and Computers (DISC-4) to develop
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A BATTLEFIELD FASTER - "8
THAN YOU CAN READ THIS HEADLINE.

Lurking near a darkened battlefield, the mod-
emized AH-640 Longbow Apache can rapidly
detect and classify 256 enemy targets.. . fuster
than you can read this headline.

Then almost instantaneously, the Apache
can transmit target data to air and ground units
for battle planning and engagement.

Longbow Apache, with its firg control
radar and digital avionics, will be the premiere
system within the Army’s Force XXI,

controlling tre Bartlespace through
real-time information and efficient
battle management
The multi-role Longbow Apache will
maintain overwhelming dominance and
provide a significant deterrent o aggression.
Longbow Apache — enhancing combat
operational tempo, lethality and bartlefield
survivability. It's more than just progress.
It’s information-age warfare,

MOCDONMNNELL DOUGLAS

DA MeDomsell Ehouiglen Cory




and maintain the Technical Architec-
ture.

The Operational Architecture, de-
veloped by TRADOC, is the plan for
use of the new information capabilities
offered by digitizing the radio nets.
The Systems Architecture, developed
by the Communications-Electronics
Command Research and Develop-
ment Center and TRADOC, is a
description of the physical connectivity
of an information system, including
identification of the nodes (radios,
swilches, terminals) and their physical
deployment.

A series of Advanced Warfighting
Experiments (AWESs) and Advanced
Technology Demonstrations (ATDs)
will serve as the proving ground to
experiment and evaluate the digitiza-
tion concept. In the near-term, a bri-
gade-sized AWE, TF XXI, scheduled
for 1996-1997, will focus Army efforts
at brigade and below. Recently, the
Chief of Staff named the 2d Armored
Division at Ft. Hood, TX as the Ar-
my's Experimental Force (EXFOR).
The EXFOR will be the Army’s TF
XXI. Culminating in a two-weck
rotation at the National Training
Center, AWE Task Force XXI will
determine the requirements for, and
the improvements in, survivability,
lethality, and tempo resulting from
digitization.

The Operational Test and Evalua-
tion Command (OPTEC) will lead the
operational analysis effort. OPTEC
has devised a “rolling baseline” con-
cept for the assessment of digitization.
This assessment will link all the simu-
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lations, ATDs, and AWEs into an
iterative, cumulative baseline for each
succeeding exercise. By being involved
throughout the entire process,
OPTEC can compare the new capa-
bilities to those in the baseline, there-
by measuring the value added by
digitization.

O f the four major ADO thrusts, the
first consists of acquiring the hardware
and software to provide a digital infor-
mation capability at brigade and be-
low. While a few systems already have
an embedded digital information
system, most notably the M1AZ2 tank
with its Intervehicular Information
System (IVIS), most platforms and
individual soldiers do not. To fill this
void, the ADO has funded the acqui-
sition of an appliqué through the
Program Executive Office for Com-
mand and Control Systems which will
be installed on selected platforms and
issued to selected soldiers. The appli-
qué will consist of a computer unit
akin to a laptop integrated into a
POS/NAV device and a communica-
tions interface. The appliqué contract,
which was awarded in January to a
team headed by TRW, will also in-
clude the software for Brigade and
Below.

This software, called Force XXI
Battle Command Brigade and Below
(FBCB2) will be the standard Army
command and control software at that
level. PEO CCS will manage the
execution of development and fielding
of the appliqué and software. Other
PEOs are responsible for the integra-
tion of the core command and control
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software into their platforms. For
instance, PEO Aviation will ensure
the Longbow Apache software will
be interoperable with FBCB2.

A second thrust is the Tactical
Internet. This links present digital
radios, such as SINCGARS, En-
hanced Position Locating and Re-
porting System (EPLRS), and Mul-
tiple Subscriber Equipment (MSE)
in a network arrangement using
gateways to provide connectivity.
This internet-like structure will
enable digital messages to be passed
from tactical to strategic levels.

To make this a reality, the Army is
improving SINCGARS and EPLRS
radios to substantially increase their
data-hauling capacity. The Army is
also acquiring routers such as the
Internet Controller Card and the
Tactical Multinet Gateway to facili-
tate seamless data transmission
from SINCGARS into MSE and
EPLRS using commercial internet
protocols.

Another aspect of a seamless archi-
tecture requires interoperability be-
tween information systems such as the
Army Battle Command System
(ABCS) and the Army Global Com-
mand and Control System (AGCCS).
The ADO is coordinating the produc-
tion of Variable Message Format
(VMF) messages to act as the stan-
dard digital message between applica-
tions. Platforms in aviation, armor,
and field artillery will also be integrat-
ed with VMF messages through the
modifications and improvements to
their existing future digital architec-
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tures. Joint and combined interopera-
bility is likewise essential, and the
ADO is currently working with those
communities to provide the necessary
compatibility through compliance with
the Department of Defense Common
Operating Equipment which will
provide a common software core.

The final scope of effort involves
identifying and procuring the Army’s
future digital radio. This effort is now
known as the Battlefield Information
Transmission System. Increased re-
quirements for digital information will
necessitate a marked increase in data-
hauling capability at the tactical level.
In coordination with the ADO,
ODISC-4 is leading the Army effort
to identify such leading-edge technolo-
gies as multi-band, multi-mode, cellu-
lar, and commercial satellite commu-
nications to provide this capability.
The DISC-4 will move from an exper-
imental approach to developing the
requirement and acquisition strategy
about the year 2000.

The digitization effort cannot fail.
To date, the ADO has had a great
relationship with all the MACOMs,
staff agencies, and the other services
in defining and coordinating their
parts in Force XXI. Given this contin-
ued team effort, the information tech-
nology required for Force XXI will be
there to ensure the Army’s role as the
nation’s guarantor of Land Force
Dominance.

*

MG Righy is the Director, Ay Digitization Office, Wash-
ingion, D.C.
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[l BRANCH UPDATE

BY MG RONALD E. ADAMS

INFORMATION IS THE
HIGH GROUND!

An unstable world in
transition from the In-

(a secure message de-

What vice). The allied intelli-
dustrial Age to the In- e gence community was
formation Age has re- digitizing able to read numerous
sulted in a new nation- the force German messages, thus
al military strategy and means to providing allied com-
a vision for the 2lst manders valuable
Century Army — Army information. This in-
Force XXI. America’s Aviation. formation proved to be

Army — Force XXI —

will use information as

a weapon to capitalize

on the five tenets of

Army operations: initiative, agility,
depth, synchronization, and what
aviation inherently brings to the
fight — versatility.

History has proven time and again
the real value of winning the infor-
mation war. During the Civil War,
GEN Robert E. Lee might have
come away from the battle of Get-
tysburg with a different outcome
had he an accurate picture of the
Union positions. During World War
II, the allied forces possessed an
unprecedented advantage over the
Germans due to the capture and
exploitation of the Enigma machine
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the decisive edge dur-

ing numerous battles

o include the invasion

of Normandy. These
are but two historical examples of
many that clearly show the impor-
tance of winning the information
war.

The Information Age represents
an entirely new period for Ameri-
ca’s Army, and we in Army Avia-
tion are aggressively responding by
formulating the Aviation Force XXI
Campaign Plan. This plan evolves
both sequentially and simultaneous-
ly around the Army's three axes of
advance: Joint Venture (redesign
the warfighting force), TDA/Institu-
tional Army (re-engineer from
factory to foxhole), and the applica-

FEBRUARY 28, 1995




tion of Information Age technology
(through digitization). Our plan is
in draft, but the goal is to deter-
mine the increased warfighting
capability of a digitized aviation
force, and assess its impact on Doc-
trine, Training, Leaders, Organiza-
tion, Materiel, and Soldiers
(DTLOMS).

Digitiz.ing the aviation force means
harnessing the power of information
technologies throughout the battle-
space, tailored to the needs of each
decider, shooter, and supporter,
Army Aviation is pursuing seven
digitization programs that will en-
hance our warfighting capability,
ensuring Aviation remains relevant
to Force XXI's goals and objectives.
Furthermore, our Directorate of
Combat Development has identified
what we call the “Force XXI Nine
Critical Linkages”, which are key to
ensuring horizontal integration of
our programs with the combined
arms team digital players. These
efforts will greatly affect the ele-
ments of battle command.

Army Aviation will be heavily in-
volved in numerous combined arms
Advanced Warfighting Experiments
{AWESs) f[ocusing on the third axis
of advance — Information Age
technology (digitization). The fol-
lowing article, “Operating in the
Information Age”, by COL Stephen
5. MacWillie, Ret. and LTC Jerry
Brecher, Ret., discuss the 2003
Board's effort that established much
of the groundwork for the Aviation
Force XXI Campaign Plan — our

ARMY AVIATION
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strategy for participation in AWEs
and for enhancing battle command,

Information Age technology will
dramatically enhance the ability of
commanders to allocate and
prioritize resources, make adjust-
ments, and select the critical time
and place to act. Accurate real-time
information will give commanders
the situational awareness to better
control forces, synchronize efforts,
and achieve decisive victory with
minimal casvalties. The evolution of
battle command and how informa-
tion has influenced that process is
depicted in Figure 1. What has
changed in an unprecedented man-
ner is the way information is col-
lected and delivered throughout the
entire battlespace; not only the
physical breadth, depth, and height
but the operational dimensions of
time, tempo, depth, and synchroni-
Zation.

This is an exciting time for Army
Aviation. We are on the leading
edge of change. Our senior Army
leadership has a clear vision and a
sound plan. We at USAAVNC,
working closely with PEQ Aviation
and the TRADOC Battle Labs, are
translating that vision into reality.
When? How? We can't yet nail
down all the details, but that's to
come. A British historian, Michael
Howard, once wrote, “What matters
is to prevenl ... being too badly
wrong ... to get it right quickly when
the moment arrives.”

GEN Sullivan and our Army's se-
nior leaders have focused us on the
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EVOLUTION OF BATTLE COMMAND |

ORIENT:

DECIDE: DAYS

OBSERVE: TELEGRAPH
ORIENT: DAaYs
DECIDE: WEEKS
ACT: A MONTH

Figure 1

WINNING THE INFORMATION WAR
WILL REVOLVE ARCUND
DIGITAL CONNECTIVITY ==

ARMY AVIATION WILL BE AT
THE FOREFRONT

OBSERVE: RADIO/WIRE
HOURS

A WEEK

TOMORROW

OBSERVE: REAL TIME
ORIENT: CONTINOUS
DECIDE: IMMEDIATE

ACT: = AN HOUR

SCHW,
OBSERVE: NEAR-REA

TIME
ORIENT: MINUTES
DECIDE: HOURS

CT: A DAY

THE HIGH GROUND OF FORCE XXI
IS THE PROCESSING AND
DISSEMINATION OF INFORMATION

challenges the 21st Century will
bring while maintaining a trained
and ready force able to meet our
nation’s call at any time. This conti-
nuity during a period of change has
resulted in setting forth the argu-
ments and imperatives for the fu-
ture in a number of important doc-
uments each of you should be fa-
miliar with: Training and Doctrine
Command Pam 525-5, Force XXT
Operations, and TRADOC Pam
525-200-2, Bartle Command.

At our recent 1995 Brigade Com-
mander's Conference, we distribut-
ed 525-5 and our U.S. Army Avia-
tion Center Training and Doctrine
Command Pam 525-XXX, US.
Army Operational Concept for Avia-
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fion (still in draft) to the Brigade
commanders. We solicited com-
ments on our draft. We want to get
it to you in the field with the hope
that we can “... get it right quickly.”
The final product we hope will en-
compass aviation's  versatility
throughout the range of military
operations. It, along with our Force
XX1I AWE Campaign Plan, will
help keep the future square in our
sights as we seek new opportunities
to remain at the leading edge, at
the vanguard of change.

* Kk

MG Adams is Aviation Branch Chiel and Commuanding
Gonorgl, USAAWNG and Ft Rucker, AL, and Comman
dart, LS Ay Aviation Logisties Sehool {LSAALS), Fi
Eustis, VA
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H DIGITIZATION

BY COL ROY P. “PAT” OLER

DIGITIZATION AND THE
EARLY ENTRY SCENARIO

A's a materiel devel-
oper, it becomes easy

until they have a life of
their own. But when

to lose focus in today’s D{g: fization the battle begins, what
rapidly advancing tech- will lead to have we gained? That
nology environment jncreased warfighting is what I'd like to
and bring technological : explain. I'm going to
solutions to the field eff ecnvemfss, . do this through the
that have little useful Dattlefield survivability, most difficult scenario
purpose. The utility of operational awareness, — the Early Entry.

a system on the battle- and intelligence We go in with short
field is our reference ¢ notice, after traveling a
point to keep this from gathering. long distance, with

happening. A new

“widget” may do things that dely
physics — but if it does not add
significantly to our combat edge, we
don’t want it!

That is why our basic Required
Operational Capability for digitiza-
tion can be boiled down to Chief of
Staff GEN Gordon R. Sullivan’s
statement at the Longbow Apache
Roll-Out in 1993: “We know where
you are ... we know where you're
not ... and we're coming to get you
— day or night.”

We tend to throw terms around
like “Battlefield Digitization” and
“Winning the Information War”

ARMY AVIATION

little or no national
communications infrastructure at
our destination, and the mission
must be successful.

In my scenario, our ally — West-
land — has been having an in-
creased level of tension with its
neighbor, Hinderland. The United
Nations’ warnings to Hinderland
leaders have been ignored and a
recent buildup of Hinderland troops
near the border is seen as a major
threat to Westland.

The digitization impact begins now.
In coordination with the Defense
Mapping Agency, maps of the ex
pected Areas of Operations are up-
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dated to allow planning and exe-
cution using the 3-D digital maps
linked to precise Global Positioning
System (GPS) coordinates. At the
same lime, the Joint STARS aircraft
begins wide area surveillance to track
and record moving vehicles along the
border and deep into Hinderland.
From our analysis of the maps and
vehicle tracks, such items of interest as
resupply routes, supply storage facili-
ties, and command and control sites
can be located.

O 16 April, diplomatic efforts fail
and the Hinderland troops move in
force into Westland from two loca-
tions along the border. United States
troops, serving on a UN Task Force,
are ordered to Westland's aid. As the
attack battalion is enroute, rapid anal-
ysis is being done on the Hinderland
invasion. Anti-aircraft threats are
identified and mapped.

The southern axis of the attack is
being slowed by the aggressive tactics
of the Westland troops, and their
merger with the northern thrust can
be stopped if the pass at Red Moun-
tain is held. The plan to defend the
Red Mountain Pass is relayed to the
task force commander and individual
units are assipned their objectives.
While enroute to Westland aboard C-
5 transport planes, Army aircrews use
a laptop version of the Aviation Mis-
sion Planning System (AMPS) to
preview their mission so they will be
ready to fight as soon as their aircraft
are assembled at destination — that's
18 minutes after landing for the RAH-
66 Comanche.

ARMY AVIATION

14

The first flight of Comanches are
immediately dispatched for reconnais-
sance of the Red Mountain area. If
the opportunity exists, they will also
spot targets for a flight of Harriers
from a carrier steaming toward the
Westland coast to delay the Hinder-
land forces from reaching the pass
before reinforcements arrive. Al-
though the line of sight communica-
tion distance is passed after ten min-
utes of flight, communications will be
continued over the ARC-220 High
Frequency Radio, as its Automatic
Link Establishment (ALE) provides a
reliable voice and data link back to
the Aviation Command Post.

The I-STARS' higher altitude gives
it a longer line of sight for use of its
Have Quick II radio and the Im-
proved Data Modem. The I-STARS
aircraft alerts the Comanche flight to
a convoy-type movement of vehicles
traveling north on Route TA. At maxi-
mum radar range, the Comanche's
target radar verifies this to be a mili-
tary convoy composed of tracked and
wheeled vehicles and three anti-air-
craft systems.

‘The Comanche flight leader evalu-
ates the situation on his 3-D digital
maps. He designates battle positions
in a clearing 50 minutes up the road,
coordinates the plan with the Navy
Liaison Officer, and the Harriers are
launched. Enroute coordination is
done over the Have Quick/IDM com-
bination and, at the proper time, the
lead Comanche identifies targets from
a protected position five kilometers
away, passes the exact GPS position of
each target to the “shooter” while a
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second RAH-66 unmasks from behind
a ridge at three kilometers and fires
upon the anti-aircraft systems. After
confirmation that the systems are
down, the Harrier attack is initiated.
The Comanches loiter in the area for
Battle Damage Assessment (BDA),
which they transmit back to the task
force command post as video images
for further attack planning and de-
fense of the Red Mountain Pass.

COncurrcnlly, the six Longhow
Apaches of Attack Company Alpha
have been assembled and are sent
against Hinderland forces marshaled
in the town of Con awaiting the south-
ern force. Behind the attack company
follows the Army Airborne Command
and Control System (A2C25) with the
Autack Battalion Commander and the
Intel and Ops officers. After an initial
survey of the area, the decision is
made to attack the unit south of town,
rearm, then attack the umit to the
west. The first attack is successful and
the aircraft begin to exit the area of
operations.

As aircraft Alpha 4 nears the tree-
line, the aircraft’s Advanced Threat
Radar Jammer alerts the crew to an
incoming radar-guided missile. Even
as the alert is sounded, the system has
automatically locked onto the threat
and destroyed its ability to home in on
the aircraft. The aircrew takes evasive
action to preclude attacks from the
same location and exits the AO with
the rest of the flight.

The Apache flight transits toward
the Forward Area Rearm/Refuel
Position (FARP). The FARP is easier
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to locate than in the past because its
GPS coordinates allow a straight flight
there. Enroute, the aircraft and the
FARP “talk” digitally to allow the
necessary fuel and ammunition to be
pre-positioned at the pad for each
aircraft, which allows for a quicker
turnaround and return to combal.

After takeoff, the A2C2S is ordered
to replan the attack mission. A gather-
ing of unknown vehicles east of Con
on Route 4 causes the planning staff
to suspect that a mobile tactical mis-
sile launcher is possibly being set up.
Using the AMPS onboard A2C2S,
battle positions are evaluated and the
Apaches given their flight plans digi-
tally. Upon reaching the position,
there is no launcher, just a gathering
of refugees from the outlying areas.
Instead of being forced to return, the
A2C2s replans the attack on Con
units, starting from their new position.

Hinderland's “overmatched” troops
cannot stand up to the UN Task
Force. A cease fire is quickly ob-
tained, and Westland’s national integ-
rity is sustained.

In the matter of digitization, our
goal is to overmatch any opponent to
the extent that either a war will be
deterred or won quickly. The six core
avionics projects — GPS, Have Quick
I, ARC-220, IDM, AMPS, and
A2C2s — as installed and used in the
modernized aircraft fleet give us that
capability. Not new technology — but
a new combat edge.

* %k

COL Clor is ihe Project Manager, Aviation Electronsc
Combat PMO, 5L Lows, MO,
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l DIGITIZATION BY COL STEPHEN S. MacWILLIE, RET.

and LTC JERRY BRECHER, RET.

OPERATING IN THE INFORMATION AGE

The: attack battalion

enemy sitwation from

operations officer wasn't How the data base.

surprised when the : On an adjacent recon-
warning order came in the ﬁm‘mﬂ fipurable workstation,
at 2300 hours. He had of the the operations officer
already received two ened a mission folder
contact reports. The MSG 2!?!?..:5 Board gﬁ his Awviation Mission
box in the lower corner can influence Planning System
of the large screen digi- the Army’s plans (AMPS). He quickly
tal map display started RV moved the cursor to MCS
to flash again. He rolled far digitizing the on the menu bar and
the cursor to the mail- battlefield. called-up the friendly

box icon and clicked. A

smaller window display opened and
revealed the operational graphics he
expected.

Clicking on the display and dragging
it to the index point on the 3-ID digital
map gave him not only the control
measures he needed, but also an
appreciation for the terrain. Now it
was time for the commander to put
the battalion staff to work.

The Assistant §-2 double-clicked on
the INTELLIGENCE PREPARATION OF THE
BATTLEFIELD (IPB) icon on the Maneu-
ver Control System ' (MCS) main
menu. He selected ENEMY SIT from the
sub-menu and began collecting the
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situation of the 2d Bri-
gade. The combat vehicle, appliqué
processors, integrated with GPS and
SINCGARS radio, updated the data-
base with location and direction of
movement of every tank and Bradley
at one hundred meter intervals,
Downloading this data and the 2d
Brigade’s operational graphics only
took a couple of clicks on the Win-
dows tool bar. The operations officer
reentered his AMPS mission folder,
merged the enemy situation and
passed the target locations to the fire
support officer to begin planning with
AFATDS. Weather and aircraft
specific performance data were added,
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based upon the menu driven checklist.
System configuration and weapons
loading data based upon current avail-
ability were simultaneously recorded
in the mission support folder and
automatically forwarded to the logis-
tics operations center for set-up and
support. The operations officer select-
ed PLAN ROUTE, then entered assembly
area, release point, and verified target
areas,

The AMPS software performed a
terrain analysis and overlaid radius of
detection and radius of engagement of
known and suspected threal weapons.
Clicking on the EXECUTE command
caused AMPS to generate the best
route with waypoints for survivability.
Based upon this, the operations officer
completed his assignment of engage-
ment areas. The fire support plan was
coordinated and merged. Not only was
the mission electronically transmitted
to each company where AMPS filled
the data transfer cartridges for individ-
ual aircraft, it was also transmitted to
the supported brigade for final coordi-
nation. Crews were completing the
aircraft startup procedures as the data
cartridges arrived to initialize the
aircraft’s computers.

The operations officer refilled his
coffee cup and looked at his watch. It
was 00:25 as he answered the flight
operations call reporting that the
attack companies were airborne and
enroute to their objective. As he sat
back and took a second drink from his
coffee cup, he thought of the differ-
ence in mission planning effectiveness
and speed since he first came into the
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Army as brand new second lieutenant
platoon leader.

This vignette was developed to de-
scribe aviation operations using infor-
mation age capabilities: electronic
staffs, 3-D digital maps, talking
FARPs, picture messages and
pull-down data bases envisioned by
the 2003 Board. So, what is the 2003
Board and how did it get its mission?

The Chief of Staff of the Army’s
vision for America’s Army in the 21st
century is one organized around infor-
mation; the creation and sharing of
knowledge followed by unified action
based on that knowledge which will
allow commanders to apply power
effectively. The purpose of Force XX1
must be to dominate, to control, and
to win at minimum injury to our sol-
diers. Information will be the means
to a more powerful end. It is informa-
tion-based battle command that will
give us ascendancy and freedom of
action, for decisive resulls, in the 21st
Century war and operations other
than war.

The CSA has outlined three “axes of
advance™ redesign the warfighting
force, re-engineer the TDA Army,
and introduce information technology
throughout the force. It is this third
axis that formed the basis for the 2003
Board. The 2003 Board is a small
panel of retired, senior, Army leaders
(non-aviators). Their mission was to
provide “an assessment of available
opportunities in existing and planned
technologies and its potential contri-
bution to Army Aviation doctrine,
operations, and TRADOC Combined
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Arms concepts, training and leader
development envisioned for the year
2003.” The bottom line question was,
“Is aviation spending its scarce re-
sources on the technology which will
provide the greatest return on the
battlefield?”

The effort was commissioned jointly
by the PEO Aviation and the Com-
manding General, U.5. Army Aviation
Center. Doctrine developed in TRA-
DOC Pam 525-5, Full-Dimensional
Operations For The Strategic Army Of
The Early Twenty-First Century, formed
the operational foundation and the
Aviation Restructure Initiative (ARI)
provided the force structure. In ARI,
attack and lift organizations were
modified to retire old, obsolete, Viet-
nam era aircraft which no longer
contributed to the warfight. The re-
duction of aircraft (7,713 to 4,993)
freed up personnel to fill a recognized
8,000 personnel shortfall in the areas
of maintenance, sustained operations
and command and control. The major
focus of the 2003 Report was aviation
concepts and technology.

The final report addressed “Infor-
mation Age” technology applications
to the 2003 Comanche era fleet, and
the combined arms team. Additional
opportunities were identified in the
areas of battle command, streamlining
organizations, combat service support,
battle lab integration, simulation, air
traffic services, training and education.
The report produced 176 recommen-
dations. This article will-address only
three areas: battle command, stream-
lining organizations, and combat ser-
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vice support.

In battle command, the use of infor-
mation as a weapon is based upon the
tenet that situational awareness, cou-
pled with the ability to be in the right
place at the right time, will allow
Information Age armies to observe,
decide, and act faster, more correctly
and more precisely than their ene-
mies. Battle command is the art of
decision-making, leading, and motivat-
ing informed soldiers and their organi-
zations into action to -accomplish
missions at the least cost to the sol-
dier. The smaller force of the future
must have enhanced capabilities to
focus direct and indirect fires, know
where the enemy and friendly forces
are, and provide battlefield support.

It is currently recognized that the
communications systems available to
support the exchange of all informa-
tion are currently either inadequate or
unaffordable, Therefore, commanders
must define the minimum essential
information “profiles” necessary to
support battle command. Everyone on
the battlefield doesn't need every-
thing. The Board recommended a
return to fundamentals. Both the
users and the data communications
systems must be disciplined. If we
want to send video, we must know
what it will cost in terms of priority of
service, transmission time and contri-
bution to the mission so the appropri-
ate commander can make the tradeoff
decisions.  Additionally, traditional
communications designs combine
command and control and informa-
tion on the same network links. The
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distribution is hierarchical, focusing on
the commander at each level. With
the advent of the information age, this
distribution method now becomes
inefficient.

The Board report suggests command
and control and information channels
must be separate. Command and
control remains hierarchical. This
should not change. But, information
must be widely available to all users in
near real time. Reports will be sent
automatically, transparent to the oper-
ator. Many of the manual functions of
informing, controlling and evaluating
are reduced. Common picture of the
battlefield, information pull and con-
tinuous logistics visibility demand the
separation of command and informa-
tion flow.

L ike battle command, the power of
the microchip and an effective com-
munications system provide an oppor-
tunity to streamline (not eliminate)
staffs. Using information age technol-
ogy to create orders, perform status
keeping and analysis tasks supports
smaller, more agile minded staffs, Tt
substitutes grease pencils and knuckle
drills with graphic displays on a com-
puter screen. This is the concept of
the “electronic staff”. AMPS is a
planning tool. It takes battlefield oper-
ational information and combines it
with technical aircraft data and per-
mits the staff to rapidly and accurately
plan a mission.

MCS with AMPS gives staffs access
to interoperable data bases that allow
them 1o share information and pull
only the data that is needed. Course--
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of-action decision aids and automated
orders greatly streamline processes,
Weather, terrain and aircraft perfor-
mance factors can be quickly added or
adjusted. In AMPS, digitized terrain
data and 3-D perspective view elimi-
nates map interpretation and permits
step by step rehearsal of a mission.
The Board's view is that AMPS is the
key to unlock the power of informa-
tion warfare. Rapid and accurate
exchange of datawith aircraft comput-
ers create a true ground-to-air system
of systems.

Aunother important contributor, Ar-
my Airborne Command and Control
System (A2C2S), will be an informa-
tion node. This C2 Black Hawk heli-
copter, provides automated work
stations for both the ground (corps,
division, brigade) and aviation com-
mander and his battle staff. They can
command and control on the move,
access intellipence and coordinate
necessary mission changes. The cycle
from planning to execution is com-
pressed. Furthermore, A2C2S and
aircraft like Comanche could be oper-
ated from the ground as a temporary
command post using integrated com-
munications and processors.

Finally, the fielding of fully integrat-
ed systemswith embedded digitization
provides the opportunity to automate
many of the routine functions associ-
ated with combat service support.
Weapons, fuel and ammo status as
well as maintenance condition (prog-
nostics and diagnostics) can be moni-
tored and recorded. It can be collect-
ed and distributed on demand or by
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preset parameter. One example might
be a flight of six Comanches with one
designated as the collector of logistics
information. Each aircraft passes its
maintenance and logistics condition to
the designated system for consolida-
tion and retransmission to a FARP.

Personnel in the FARP determine
their capability to provide required
support. If supplies are available, no
further communication is needed. If
not, the flight or select aircraft could
be diverted to another location where
the necessary fuel or ammo is avail-
able. Additionally, this information
could be relayed through the logistics
support system 1o alert the brigade
executive officer and appropriate level
maintenance personnel.

These three examples are only a few
of the areas addressed in the 2003
Board final report dated 31 May 1994,
One area addressed in detail was the
technology offered by the Comanche
mission equipment package. This
technology provides futuristic opera-
tional opportunities which could be
fielded in 2003. The Comanche is a
system of systems which can assimilate
and process information (four million
operations per second) contributing to
armed reconnaissance, command and
control, intelligence, air defense, and
logistics battlefield functions while
conducting a mission. The Comanche
system will have the ability to portray
the future.

As an armed reconnaissance vehicle,
it can record the movement of threat
forces, determine the rate and direc-
tion of movement, and thus provide a
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portrayal of where threat forces will
be in two hours. The system continu-
ally recalculates future location pro-
jections based upon sensor inputs,
Provided with this information and
the Comanche’s target acquisition and
pilotage systems, the commander can
electronically send the mission to his
forces while on the move and conduct
arehearsal of the future engagements
in virtual reality prior to coming in
contact with the enemy.

Comanche technology could provide
the combined arms team a significant
operational advantage in portraying
future situations which permit course
of action rehearsals.

"The Board's overall findings are that
aviation modernization is a leap ahead
approach to meeting the Force XXI
vision. Aviation has taken a bold step
in reorganizing under ARI to retire
old and obsolete aircraft which no
longer contribute to the warfight.
Finally, Aviation operates in the
“Third Dimension™ across all Battle-
field Operating Systems (BOS) and is
an integral and essential member of
the combined arms team. Additional
information and a copy of the final
report can be obtained from Mr. Skip
Fritz (314) 263-7633, FAX-1172 or
E-Mail:
FRITZ@St-louis-PEO1. Army.Mil.

* k

COE. MaciWilie is the Siaff Coorolinator for the 2006 Board|
Ft. Ruckor, Al

LTC Brecher is the Seror Analyst for the 2008 board), FL
Rucher, AL
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B DIGITIZATION BY COL DAVID L. AHEARN, JR.,

CPT ROBERT M. CUMBIE,
and 2LT JENNIFER A. HENDERSON

ARMY AVIATION AND THE
DIGITAL BATTLEFIELD

Army Chief of Staff 1994 at the National
GEN Gordon R. Sulli- Training Center (NTC).
van’s vision for develop- A rep a.rt g Thuﬁdﬁanmdwgrﬁ{gg-
ing 21st Century war- INTC Rotation 94-07,  ing Experiment (AWE)
fighting capabilities is the ﬁr_gf test gf was conducted as a
captured in a high prior- the Army’s effort piggyback, non-interfer-
ity program referred to ence experiment during
as the Force XXI initia- lo create a the 24th Infantry Divi-
tive. It centers on infor- digirjzed sion’s regularly-sched-
mation warfare and the uled NTC training rota-
ability to defeat an op- battlefield. tion 94-07. 2
ponent in three dimen- The AWE was a first
sions — faster, with attempt at tightly linking
leaner forces, and at greater distances. operations and intelligence functions
Central to the success of this initiative through a common digital architecture
is battlefield digitization. to provide tactical unit commanders
An Army definition of digitization is with a near real-time picture of the
the application of information tech- entire battleficld. Commanders had
niques to acquire, exchange, and em- the unique ability to receive tradition-
ploy timely digital information al “push” intelligence information, as
throughout the battlespace. It is tai- well as to “pull” needed intelligence
lored to the needs of each command- information. The experiment was
er, shooter, and supporter, allowing successful, providing a good view of
each to maintain a clear and accurate the potential for digitizing the battle-
vision of his battlespace to support field. We confirmed that digitization
both planning and execution. can significantly enhance situational
The Army conducted its first large- awareness, battlefield synchronization,
scale digital exercise to experiment OPTEMPO, logistics supportability,
with battlefield digitization in April force protection, etc., and that modern
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soldiers are readily adaptable to digital
technologies. In fact, they thrive on it,
thanks to home computers and video
arcades. Even in the absence of com-
prehensive, formal training (in opera-
tions, maintenance, doctrine, tactics,
techniques, procedures, etc.), soldiers
found innovative ways to enhance
combat effectiveness using  digital
technologies.

A variety of hardware and software
was used during the AWE, including:
® Fielded Equipment — Airborne
Target Handover System (ATHS),
allowing digital transmission of mes-
sages;
® Commercial Equipment — Phototel-
esis (Photo-T), which allows transmis-
sion of FLIR and low-light TV images
over SINCGARS, and;
® Developmental Equipment — Army
Airborne Command and Control
System (A*C’S), a unique C*I console
installed in a UH-60 used as an air-
borne tactical operations center. The
Intellipence Center's Exercise
DESERT CAPTUREI1 also support-
ed the exercise, providing timely and
realistic digital intelligence support.

Aviation was digitally connected to
the ground maneuver brigade (Figure
1). Awviation and ground elements
were provided unprecedented intelli-
gence via digital systems such as the
All Source Analysis System (ASAS),
the Commanders’ Situational Aware-
ness Workstation (CSAW), and an
Unmanned Aerial Vehicle (UAV).
Enhanced Position Location Report-
ing System (EPLRS) provided auto-
matic position locating and allowed
digital electronic mail to be communi-
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cated between aviation and ground
elements. However, due to the man in
the loop, E-mail does not qualify as
true digital connectivity and is better
characterized as “swivel chair connec-
Livity”.

Unfﬂl‘tunalﬂl}'; the A*C’S could not
be fully assessed. Prior to exercise
initiation, a mishap precluded use of
the A*C'S UH-60 during the AWE,
and the powerful capabilities of an
airborne Command and Control (C%)
console could only be partially repli-
cated by a version mounted in a
ground tactical vehicle, the aviation
brigade jump TOC. It did not allow
the aviation commanders the neces-
sary flexibility and agility to keep pace
with the dynamics of their missions —
particularly during deep attack opera-
tions. However, even from a station-
ary TOC, the benefits were obvious.
Digital C' enhances situational
awareness and synchronization of
combat power by providing command-
ers a more complete, timely, and
accurate view of the battlefield. Even
when ground mounted, digital C is
far superior to a conventional analog
alternative.

Three OH-58D Kiowa Warriors and
three AH-64A+ Apaches were outfit-
ted with photo imaging equipment
manufactured by Phototelesis, Inc.
Photo-T allows digital images as seen
with a FLIR or low-light TV to be
transmitted to other Photo-T-
equipped locations — to an aviation
brigade or attack helicopter battalion
TOC, to a ground maneuver brigade
TOC, or Battle Command Vehicles
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(BCV), to a ground scout vehicle
(HMMWYV with near-second genera-
tion FLIR), to the Tactical Analysis
Facility (TAF) or the NTC “Star Wars
Building”, etc. Though operational
shortcomings with Photo-T were iden-
tified, it demonstrated enormous
potential for enhancing tactical intelli-
gence, situational awareness, and
synchronization on the battlefield.

The fun power of digital imaging will
emerge from materiel improvements
and development of digital Tactics,
Techniques, and Procedures (TTPs).
The OH-58D was invaluable in as-
sessing the potential of more mature
digital imaging capabilities because of
its integrated cockpit, its digital data
bus, and the extensive digital experi-
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ence of its crews. Kiowa Warriors
were also able to transmit Thermal
Imaglng Sight (TIS) or low-light TV
images alung with text information
produced using the ATHS. In essence,
what can be displayed on the multi-
function display can be re-transmitted
using Photo-T. Thus, the OH-58D
had the capability to transmit photos
and collaborating information simulta-
neously — such as aircraft/target
locations, headings, target ranges,
target descriptions, etc. Conversely,
the AH-64+ required separate ATHS
or voice transmissions in order to
provide Photo-T recipients with col-
laborating information. (The AH-64+
is not configured with a digitally-inte-
grated cockpit, a provision in the
future Longbow Apache.)
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Personnel at the aviation brigade
discovered that they were able to
superimpose text onto received Photo-
T imagery prior to re-transmission
over EPLRS radio. Thus, the brigade
staff had the capability to synthesize
collaborating information with Photo-
T imagery.

A board the aircraft, recorded Photo-
T images are stored in a digital mem-
ory buffer. However, they can only be
transmitted in the sequence in which
they were stored, adding pilot work-
load and “heads down” time in the
cockpit. A minor system change ap-
plied in the field allowed Kiowa War-
rior crews to scroll through (preview)
stored images. However, images still
could only be sent in the sequence in
which recorded. No similar capability
could be provided in the AH-64+.

A relatively simple modification
reportedly can provide the capability

for the OH-38D to receive Photo-T

images in the cockpit. However, it
exceeded field modification capabili-
ties and was not applied during NTC
94-07. The added benefils are some-
what obvious, particularly if a “light
pencil” capability allowing graphics to
be drawn on the screen prior to trans-
mission was also provided. Command-
ers and team leaders in essence could
then conduct “electronic audibles”,
enhancing battlefield synchronization
and situational awareness — like
putting the power of John Madden's
NFL press booth critiques in the
cockpit.

On the down side, field resulls
showed that transmission of a Photo-T
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image required approximately 20 to 90
seconds, depending on image detail.
For tactical reasons, a ten second
transmission capability is desirable and
reportedly achievable. Also, during
the AWE, photo imagery transmission
was limited to single channel, non-
secure SINCGARS radio operations.
Secure mode transmission was not
used due to NTC-imposed restric-
tions. Transmissions were limited to
line-of-sight and, with the communica-
tions architecture used, could only be
received by one specifically designated
receiving station at a time. Broadcast
(multi-station) receiver capabilities are
needed to facilitate coordination and
tactical operations. Multi-channel
(frequency hopping) operation is also
desirable — to facilitatc operation
security and reduce vulnerability to
jamming. However, due to the poten-
tial for partial loss of imagery during
frequency hopping, there is some
question about its feasibility. Nonethe-
less, frequency hopping is a desirable
end-state capability.

It became apparent that digilal
imaging TTPs are needed in order to
derive maximum benefit from elec-
tronic imaging. Areas of special inter-
est, such as Named Areas of Interest
(NAI), should be routinely assigned
for imaging in order to heighten situa-
tional awareness. In the absence of
TTPs during the AWE, staffs over-
looked opportunities to  oplimize
potential in developing intelligence
and as a tool to enhance situational
awareness and to better synchronize
the battlefield. As a result, the im-
mense tactical value of photo imaging
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technology was not fully realized.

Requirements for photo imaging
capabilities should include;
® Greater resolution (FLIR resolution
comparable to low-light TV).

@ Onboard and ground station trans-
mit and receive capabilities.

® Ability to superimpose free-text
message information.

@ Ability to preview stored images.

® Ability to delete and transmit pho-
tos of choice (irrespective of the order
in which stored in a buffer).

® Ability to superimpose text and
graphics on a digital image with a light
pencil prior to transmission, providing
an “electronic audible” capability.

#® Ability to transmit standard formats
of battle damage assessment imagery
and related graphics.

& Minimum (ransmission time, less
than 10 seconds per image.

® Secure, frequency hopping trans-
mission capabilities.

® Ability to send/receive a digital map
display (correlated to aircraft heading
and position, it could provide a limit-
ed digital map capability).

® Ability to synthesize voice into a
digital free text message for annota-
tion onto photo images.

® A common communications proto-
col, perhaps the National Imagery
Transmission Format Standard
(NITFS).

It appears that maximum advantage
will be pained by providing digital
imaging capability in the A’C’S UH-
60 airborne TOC: reconnaissance and
attack helicopters; aviation and
ground brigade Military Intelligence
units; selected battalion and company
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TOCs and jump TOCs; and division
and corps headquarters.

The ATHS and the Improved Data
Modem (IDM) were used aboard
aircraft and in various TOCs to allow
digital communications links across
the task force. Digital text messages
are advantageous because they are
fast, accurate, and lasting. In certain
instances, they are more useful than
voice messages — in terms of saving
time, accuracy, and subscribing to
given message formats. On occasion,
they were more effective — digital
communications sometimes succeed-
ed where voice was not achievable,

However, there are still some bugs
to be worked out. For instance,
though non-secure ATHS communi-
cations were established with artil-
lery’s Initial Fire Support Automation
System (IFAS — an interim fire direc-
tion C* system), secure ATHS com-
munications were not established. In
the future, IDM will be the system of
choice to ensure joint/combined forces
digital connectivity. Its protocols are
compatible with Army Tactical Fire
(TACFIRE), Air Force Application
Program Development (AFFAPD), and
the Marine Tactical Systems (MTS).
The IDM is a more powerful data
modem with greater information
handling characteristics.

At the time of the AWE, the Avia-
tion Mission Planning System
(AMPS) was an Army developmental
program to provide aviators with a
mission planning tool. It incorporates
standard Defense Mapping Agency
(DMA) Area Digitized Rastar Graph-




ics (ADRG), Digital Terrain Elevation
Data (DTED), and standard Army
map symbology.

AMPS provides the capabilities to
determine intervisibility between sepa-
rate geographic locations — facilitat-
ing selection of effective battle posi-
tions, prediction of line-of-sight to
ensure communications and proper
targeting, and selection of navigation
routes. The system also generates hard
copy mission data, such as route and
communications cards, and it gener-
ates complete digital mission planning
data which is directly loaded on the
Kiowa Warrior's Data Transfer Car-
tridge and inserted into the onboard
Data Transfer System.

During this AWE, AMPS was used
most extensively to facilitate mission
planning and to conduct detailed
terrain analysis.

Use of the AMPS during the AWE
provided significant insights into the
need of and potential for digital mis-
sion planning. Additional capabilities
needed for such a system include:
networking via tactical modems, pro-
visioning for standard ATHSIDM
messages, integration of video image
transmit and receive capabilities, in-
corporation of standard reports for-
mats (FRAGOs, OPORDs, logistics
and tactical SOFs), etc.

By providing radio, modem, and
wire or fiber optic cable communica-
tions links, full brigade-battalion-com-
pany digital connectivity is possible,
reducing the need for “in person”
coordination while enhancing opera-
tional effectiveness and standardiza-
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tion. As a result, parallel planning can
occur 50 more mission planning time
can effectively be allocated where
needed, particularly to companies and
platoons. An interim version of
AMPS is being fielded to all Kiowa
Warrior units.

The Commander's Situational
Awareness Workstation (CSAW)
allows access to near real-time intelli-
gence projected on variable scale
DMA digital map displays overlaid
with battlefield graphics. Availability
of this intelligence allows last minute,
enroute changes in response to detec-
tion of air defense threats, enhancing
mission effectiveness, and force pro-
tection capabilities. Low resolution
three-dimensional virtual simulation is
also provided, allowing mission avia-
tors, planners, and commanders to
conduct detailed terrain analysis while
previewing a route much like the
aviator sees from the cockpit. From
the information gained by superim-
posing graphics and templated intelli-
gence onto maps, flights can be vec-
tored around identified enemy
ADA/troop concentrations, oppor-
tune targets can be designated en-
route, or other critical combat tasks
can be conducted.

AMPS and CSAW each provide
aviators, planners, and commanders
with powerful digital planning tools.
However, there are many advantages
to be derived by combining the AMPS
and CSAW into one device:

@ Powerful intelligence gathering and
mission planning in one workstation.
@ Simpler training through a common
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workstation and software.
e Simpler logistics supportability.
® Reduced acquisition costs.

Likewise, it may be beneficial to
integrate the best capabilities from
several hardware and software systems
into one system. Perhaps we should
also add the intelligence power of
ASAS and the standard reports for-
mats found in Brigade and Below
Command and Control (B'CY) soft-
ware. Through such a combination,
not only would we have the best capa-
bilities of each synthesized into one
system, but we would also gain an
affordable, trainable, supportable
device,

In training for NTC 94-07, much of
the digital training provided to partici-
pants was limited in scope, followed
no standard program of instruction,
and occurred late in the NTC prepa-
ration process. Some participating
units received digital equipment late,
and in some instances, hardware and
software systems were provided after
using units arrived at the NTC.
Equipment fine-tuning occurred
throughout the exercise. In practice,
even the most proficient operators
were using only a fraction of the pow-
er and capabilities achievable through
digitization.

Interestingly, instances were ob-
served when, even with all the best,
timely digital information available,
leaders would not believe the tactical
situation presented. Some of their
disbelief was manifested by the skill
and cunning of the OPFOR. Howev-
er, this finding also demonstrates that
digitization provides such timely and
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clear situational awareness that, with-
out digital doctrine, TTPs, and famil-
iarity, much of its value is lost. It
seems we must re-learn an old adage
that is applicable in the air and on the
ground — “When in the clouds, it is
best to believe your instruments!”

Digitization will allow Awviation to
keep pace with the rest of the Army
and our sister Services, bolstering
national defense, and the Army’s
combined warfighting capabilities. The
U.S. Army Aviation Center, in coop-
eration with PEO Awiation, is firmly
committed to digitization of the bat-
tlefield.
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B DIGITIZATION

BY PETER M. BARTOSCH

and ROBERT A. LEUTWYLER

THE ARMY AVIATION
INFORMATION PROCESSING FACILITY

An:n)' Aviation has

never had a Tactical

new digital technology
into an efficient battle

Operations Center .H"aw the . staff planning facility.
(TOC) designed forfield ~ Aviation Tactical ~ The first prototype is
operations. The ml:?di— Operations cl.irr-:mlly at CI:{I"JM
E;ﬂl ma:::; Ufc;!:ig;:..ﬁ; Center can ;;I:e F;helterﬂslsor l}lfl'l\::
provided the tools, but it make the MWVs for the Brigade
was up to the command- difference 96 exercise.

er to decide how he on the Probably the best way
wanted to arrange the to describe the value of
tools. The operations battlefield. a TOC and what it does

and communications

platoons usually build the TOC out of
plywood, plexiglass, aircraft intercoms,
poster board, and butcher paper with
guidance from the operations officer
and unit commander.

On the other hand, Armor created
the M577 as the TOC to accompany
their new tank battalions in the late
1950s. The M577 has prescribed
locations for radios, remote controls,
tent extensions, heaters, entrance
ways, anlenna masts, clc,

The Aviation TOC will upgrade
aviation tactical operations into the
digitized battlefield, while integrating
legacy systems, appliqué upgrades and
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for the commander is to
provide a scenario in which it is used:
COL Pearson, commander of the 52d
Aviation Brigade, has just finished his
pre-mission  briefing. He has chosen
LTC Miwchell the attack battalion
commander, o repeat the same briefing
he has just given. This is a verification
technique Pearson uses to ensure that
communications has taken place. In a
few hours the 52d Aviation Brigade will
conduct a daring extended range opera-
tion deep into the 4th Combined Arms
Army (CAA) rear to destray a 433d
Motorized Rifle Division (MRD) in its
assembly area. The enemy nations have
formed a coalition of forces 1o defend
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their homelands and reclaim the strate-
gic areas previously surrendered, This
army is equipped with mostly eastern
Commonwealth equipment but  has
acquired western air defense and artil-
lery systems.

COL Pearson has devised a plan of
action based on the brigade intelligence
officer’s (MAT Reeder) estimate of the
threat situation., MAJ Reeder has a
computer connected to the Ground
Station Module (GSM) and special
software which can rapidly display the
positions of the 433d weapons. Based
on LTC Miichell's brief back, one
change was made to the mission. COL
Pearson has placed emphasis on timing
and hitting the turning points precisely.

Using an elecironic three dimensional
map, he has chosen the routes carefully
to take full advantage of terrain masking
and avoid air defense systems. However,
the high density Air Defense Artillery
(ADA) wmbrella the enemy has arrayed
cannot be avoided completely; one
Z8U-23-4B lies along the route. The
time of exposure of the flight will allow
a well trained Z85U crew to attack sever-
al aircraft.

LTC Mitchell recommended taking
the ZSU out with the lead aircraft al the
risk of prematurely exposing the opera-
tion. The remainder of the route will
zigzag to confuse the enemy as o the
intentions of the force, Hopefully, the
enemy will not be able io determine the
size or composition of LTC Mitchell’s
force: an attack helicopter battalion with
reconnaissance, command and control,
and MEDEVAC aircraft. If exposed, the
enemy will have time to formulate a
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hasty defense, orient their weapons, or
worse, disperse the assemblage of their

forces.

LTC Mitchell’s force will conduct a
passage of lines into enemy held territo-
ry. The force will observe radio listening
silence from the passage point io the
release point. Friendly coalition forcesto
the west will conduct an electronic and

artillery barrage simulaling a penetration
along the battle line.

T ke flight will ingress through the Ist
Battalion, 52 Infantry Brigade’s sector.
CPT Reger, in an OH-38C Kiowa, will
launch a half hour before the main
body and liaison with the mechanized
infaniry battalion’s 83, MAJ Stensky.
They will exchange battle graphics, baitle
positions, and route information. MAT
Stensky wanis to know the routes, num-
ber of aircraft and the time of armval of
LTC Mitchell’s flight and the crossing
site. LTC Mitchell will communicate via
voice radio with COL Pearson any
changes (o the ingress plan, based on
MAT Stensky’s force distribution andjor
recommendations.

It will take one hour for LTC Mit-
chell’s flight to get to the attack posi-
tions. All the pilots in command re-
hearsed the mission on their company
mission planning computer at double
speed to check the exposure of the flight
to the reported ADA sites. Because of
radio silence, LTC Mitchell will not
respond to messages sent to him by the
brigade aperations center via a Nap-of-
the-Earth  Communications (NOE
COMM) radio until he reaches the
release point. Once there, he will make
a short digital burst transmission back




to the brigade’s TOC, acknowledging all
messages and advising of his status.
This message is formulated on his on-
board computer and will take just a few
keeystrokes to revise before transmission.

1 [ something should change during the
course of the flight such as movement of
the target, loss of more than 505 of his
force, mission abort, shifting ADA con-
centrations, or ather complications that
would force LTC Mitchell to alter his
route or target, he will acknowledge the
message and transmit the change to his
fighting forces. Code words, spread
spectrum technigques, and secure irans-
missions will minimize the enemy’s
ability io acquire the flight electronically.
The enemy has a large variety of elec-
ironic listening and jamming devices —
a lesson learned from DESERT
STORM.

The brigade has planned for every
conceivable contingency. The potential
of losing much of the attack battalion is
high, but the target’s value is worth the
risk. The loss of the armor and fighting
vehicles of an entire motorized rifle
division would break the back of the
enemy, forcing them to withdraw.

It will take 15 minutes to service the
target once the aircrafi are in their fight-
ing positions. The commander has
taken greal pains io ensure that the
crews know their sectors of fire. Com-
manders and platoon leaders make
arrangementis for target handover, re-
mote designation contingencies, laser
code exchange, radar target list e
change, and alternate firing positions.
These variables were loaded into their
aircraft via a data loading cartridge
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prepared by the brigade TOC, using a
mission planning compuler.

T he initial Hellfire shots from CW3
Juckson's Apache took out the ZS5U
communications van. The second mis-
sile, 15 seconds later, 1ook out the ra-
dar. Accurate 30mm cannon destroyed
any remnanis of the position. The main
body observed the activity through their
FLIR sights. CW3 Jackson's instruc-
tions were lo report only an unsuccess-
ful engagement. The radios remained
silent, and the flight continued its mis-
sion. Finally, LTC Mitchell’s flight
reached the release point and dispersed.

LTC Mitchell called up the release
point message on his multi-function
display, made adjustments to the rounds
expended, and pressed the send button.
The HF radio on his aircraft immedi-
ately began bursting automatic linking
messages sequentially over ten different,
carefully chosen frequencies. The 120
mile distance back to the battalion TOC
with liitle ionospheric activity malkes it
difficult for communications. After ten
seconds the radio determined that chan-
nel 4, 2.310 mhz, was the best frequency
but the noise level would not allow
voice communications. Instead the
radio automatically selected 75 bps and
sent the burst message on the flight’s
status to the TOC. The message weni
oul using a jam-resistant frequency
hopping scheme, encrypted, in two
bursts, 2.7 seconds each.

After receiving the message, the bri-
gade TOC swung into action. It activat-
ed the silent rearm refuel point to pre-
pare lo receive the retumning aircrafi.
The TOC will shut down the active
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point and direct its movement back to
an alternate position. They will also
send messages to search and rescue and
MEDEVAC units on the progress of the
aperation to heighten their state of reacdi-
ness, The intelligence officer concen-
trates on his computer screen where he
observes live Joimt Surveillance and
Target Attack Radar System (JSTARS)
feeds for indications of enemy move-
ment into altack positions.

L.1C Mitchelt’s right and left flank
Apaches are equipped with Longbow.
These two aircraft expose their radar to
the assembly area and begin their scan.
After a few seconds they retumn to defi-
lade positions. The target files are sent to
COL Pearson in his command and
control aircraft. He correlates these with
the constant intelligence information he
has been receiving through his automa-
ed intelligence processing/dissemination
systern.

There will be just enough fiel remain-
ing to egress back to the refuel point,
The battalion forms up at the agreed
assembly point. The enemy is alerted
now, but radio listening silence will
prevent radio location. Again, critical
information on ADA and other traps
that the flight may encounter are relayed
to COL Pearson so he can make a
decision to bypass, overfly, or eliminate
them. The route of egress will be to the
west into the friendly coalition sector.
With the enemy orienied to the friendly
coalition, they will not notice the attack
helicapter force to their rear, trving to
conduct a passage of lines.

Passage of lines is perhaps the most
difficult phase of this eperation. CPT
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Reger will fly forward to make the initial
contact with the 2d Baitalion, 3d Armor
Brigade’s 83, MAJ Cory. Again an
exchange of graphics and firing posi-
tions takes place. CPT Reger will veri-
fylcount the aircraft as they come
across. The command selected the
passage point carefully to provide maa-
mum masking of the operation and to
stay away from the open areas where
the major exchange of fire is occurring.
Again communications must be brief,
spread spectrum, and secure fo affect
the necessary coordination and timing,
so critical to such an operation.

1 n his briefing, LTC Mitchell instructed
his flight crews to tune one SINCGARS
radio to the ground manewver batta-
lions’ Intra-Vehicular Information Sys-
tem (IVIS) frequency. The armor batta-
lions" fighting vehicles awtomatically
pass digital data bursts between vehicles
every 15 minutes or every 100 meters
change in position. This allows the
comparny and battalion commanders to
have situational awareness of their
SJorces. Anyone on the frequency, with
the correct enyplo and modem, can re-
ceive this burst. This data burst con-
tains the vehicle position, speed, and
direction of movemeni. Each of LTC
Mitchell’s aircraft have the crypto codes
and modem which can interpret this
burst and provide the pilot a pictorial of
the position of these vehicles on his
multi-function display. Crew members
know exactly which ones are friendly.
After having been through a large fire
fight, LTC Mitchell's men have a high
tension level and are prone to shoot first
and ask guestions later. With this dis-
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play they can ensure they are not shoot-
ing friendly vehicles.

This fictional scenario resembles
present Army Aviation doctrine. De-
spite the radio listening silence, com-
munications is critical to the conduct
of the operation. The hinge pin tech-
nology which will make this mission
possible is a Non-Linc-of-Sight
(NLOS) radio system which offers
security and low probability of inter-
cept, and requires little crew member
interface. The Awviation Center has
named this technology Nap-of-the-
Earth Communications (NOE
COMM). Until recently, long range
communications techniques such as
Guardrail relay, satellite communica-
tions, or command and control aircrafi
flying in a relay position were the only
available technologies.

All these techniques have problems.
Guardrail, or any high flying aircraft,
must fly far behind the battle area
because of its vulnerability to ADA.
Guardrail radio assets are limited and
usually dedicated to its primary mis-
sion of intelligence data relay.

Satellite channels are very limited,
vulnerable to jamming, and are re-
served for high priority units. Army
aircraft other than command and
control assets do not have satellite
antennas nor half duplex radios to use
satellite channels. Because of the
dynamics of helicopter flight and main
rotor masking, satellite antenna posi-
tioning on helicopters is difficult.

Command and control aircraft
should stay up with attacking forces in
order for the commander to see and
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make on-the-spot decisions on the
course of battle. When flying in a
relay position the commander’s ability
to make decisions is hindered, He
might as well be on the ground.

Recent technology, demonstrated by
a number of manufacturers, has con-
firmed that High Frequency (HF)
radios, with data modems, automatic
link establishment, and other tech-
niques have made this frequency
spectrum usable 90% of the time both
day and night for voice or data. At the
same time this new technology has
eliminated most of the pilot workload
and acoustic anomalies normally
associated with HF radio.

NOE COMM is the critical path for
achieving the necessary communica-
tions for a combat arm which by its
speed and range is always out of com-
munications range with its information
processing source: the TOC. The
Awiation TOC (AVTOC) is not unlike
the Intelligence Information Process-
ing Facilities (IPF) of other command
and control systems. The Airborne
Warning and Control System, the
Forward Area Air Defense’s Com-
mand and Control node, and Armor's
MS577 command track are examples of
systems that were designed as mobile
TOCs to compliment their fighting
elements. With the capabilities, ex-
pense, and technological develop-
menis of Comanche and the Rotor-
craft Pilots Associate (RPA), aviation
must rethink its responsibilitics to-
wards the ground component of its
systems,

The Army has recognized the need
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for a standardized TOC and has taken
measures to produce basic models.
There are four models of the Stan-
dard Integrated Command Post Shel-
ter (SICPS):

e 3 HMMWYV with a Rigid Wall
Shelter (RWS) and accessory tent;

® a tracked vehicle (M577),

@ a five ton expandable van, and,

® a Tent Command Post,

These contain the core needs of a
TOC, regardless of branch or echelon,
such as map boards, intercoms, work
tables etc. The shelter units contain
generators, environmental units, and
the CHS computers. Users will add
their own equipment to make the
TOC fit their needs.

The TOC, whether airborne or
ground, is the work area for the staff
which does the following functions:
information collection, current
plans/operational execution, flight
following, future plans, information
dissemination, and after action review.

Staff personnel perform information
collection using the Maneuver Control
System (MCS) computer and oral
reports from subordinate units. All
these reports follow the United States
Message Text Format (USMTF). This
information includes operations or-
ders, fire registration, barrier plans,
close air support sorties, task organi-
zation, etc.

Once collected, the staff in the TOC
then does future battle planning. They
devise their order of battle based on
the division operations erder and the
commander’s intent. The TOC uses a
process which evaluates Mission,
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Enemy, Terrain, Troops, Time
(METT-T) and logistics available.
TOC personnel use two maps for this
process. The operations officer (S3)
maintains a friendly unit situation map
with operations overlay. The intelli-
gence section (S2) maintains an ene-
my disposition map. The MCS con-
tains the core data bases for everyone
in the division.

Opcrations personnel use the Avia-
tion Mission Planning System
(AMPS) to plan and rehearse aviation
missions in three dimensions. The
operations section distributes mission
plans via data cartridges to units
which do not have MCS interface.
Aviation companies, for example,
would receive operations overlays,
orders, and flight information via data
cartridge from their battalion.

Once the commander and opera-
tions officer begin executing the plan,
the TOC performs two functions:
® Acquiring updated information for
dissemination 1o the commander;
® Flight following to track the prog-
ress of the battle and to account for
aircraft.

The TOC personnel will request or
direct MEDEVAC and downed air-
crew missions. Flight following is
accomplished by using the aviation
brigade’s Tactical Airspace Integration
System (TAIS), a semi-automated
facility with the NOE COMM system
for unattended (no pilot action re-
quired) aircraft position reporting,
TAIS operators receive information
directly from MCS passing battlefield
information to aircraft as needed.
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The TOC formulates the aircraft,
crew, personnel, special equipment
status, closing, and sensitive ilems
reports to higher headquarters. This is
done electronically through MCS via
SINCGARS or Mobile Subscriber
Equipment (MSE). The TOC also
collects, edits, and publishes the after
action report or lessons learned. Stan-
dard operating procedures can be
updated and new personnel can learn
from previous mistakes.

The US. Army Aviation Center
(USAAVNC) is preparing the neces-
sary requirements documentation to
man and equip the SICPS to make it
an Aviation IPF or AVTOC. The
Command and Control Systems Inte-
gration Directorate (C2SID) of
CECOM is developing a prototype of
the AVTOC with SICPS mockups and
actual shelters to evaluate these con-
cepts.

In addition to supporting the con-
ceptual definition and implementation
of the future Army Aviation Com-
mand and Control infrastructure, the
AVTOC will participate as a major
Aviation player in Force XXI Task
Force, Four AVTOCs will be fabricat-
ed to support Force XXI Task Force
by 1 JAN 96 through cooperative
integration efforts supported by the
CECOM Research, Development and
Engineering Center (RDEC); the
Aviation and Troop Command (AT-
COM) RDEC, St. Louis, MO; the
Aviation Applied Technology Direc-
torate (AATD), Ft Eustis, VA;
USAAVNC: PEO Aviation; and PEO
CCS.
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The Force XXI Task Force AV-
TOCs will be designed according to
the functional requirements of the
AVTOC Operational Requirements
Document (ORD). The AVTOC con-
figuration will be implemented with
the S3 and S2 functions located in
SICPS RWS shelters mounted on
heavy HMMWVs. The SICPS will be
connected to a series of interconnect-
ed tents which will provide the facili-
ties for AMPS based mission plan-
ning, operations planning, staff opera-
tions, and electronic briefing capabili-
ties.

The hardware will be Common
Hardware/Software (CHS) products
where feasible. The Comm system will
be designed to support both the Avia-
tion unique needs along with the
ground maneuver forces. There will
also be a sophisticated intercom sys-
tem which will enable all personnel to
communicate with each other and
provide work station access to any of
the communications assets for digital
data transmission. In effect any opera-
tor can access any radio for both voice
and data through the intercom system.
All the operator stations will be con-
nected via a LAN for the exchange of
vital information.

The AVTOC software will come
from the CECOM RDEC and PEO
CCS software developments. The
RDEC is currently supporting the
PEO CCS in the development of the
MCS version 12 software and Force
XX1 Task Force Applique acquisition.
The S3 software package will be pred-
icated on this along with the links to

{AVTOC — continued on page 37)
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M DIGITIZATION

BY SFC(P) JOHN H. REMSON, JR.

THE KING AND THE WING

Field Artillery, the
King of Battle, advanc-
es into the 21st century

How Army Aviation

After four days of
ground (raining, stu-
dents fly to Molinelli

combined arms battle- and Artillery can Aerial Gunnery Range
field with lethality and combine forces Complex where they
effectiveness aided by detect, identify, and
the OH-58D Kiowa to become the most locate targets using the
Warrior. lethal element on the  \ast Mounted Sight

The OH-58D has
been operating effec-
tively with the Field
Artillery since 1987 in
digital communications
and highly complex target acquisi-
tion technology. This valuable com-
bined arms team continues to train
together at the core of the Kiowa
Warrior Program at Ft. Rucker,
AL.

The Fire Direction Center (FDC)
of C Company, 1-14th provides this
training. Students learn to use the
Airborne Target Handover System
(ATHS), an integrated digital com-
munications system to conduct the
five basic artillery missions; Adjust
Fire, Fire for Effect, Suppression,
Immediate Suppression and Cop-
perhead.
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battlefields of
the 21st Century.

(MMS), then engage
with indirect fire
through the FDC.
They also learn how to
adjust rounds, store
and repeat missions and send Artil-
lery Target Intelligence (ATI) and
spol reports.

As the only tactical digital Net
Control Station (NCS) on Fort
Rucker, the FDC of C Company, 1-
14th provides a continuous voice
and digital link for over 30 OH-58D
aircraft during various stages of
training ranging from tactical em-
ployment to gunnery, working a
4,000 square kilometer training
area,

The FDC equipmentof C Compa-
ny, 1-14th consists of two Battery
Computer Systems (BCS), one Light
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Weight Computer Unit (LCU), two
SINCGARS (AN/VRC-92) long
range radio sets, and three antennas
(OE-254) mounted on a 60 foot
pole. A 28 volt AC to DC power
supply provides power to the Cen-
ter. The LCU has the capability to
operate using C cell batteries, AC
or DC power.

T he LCU with the Initial Fire
Support Automated System (IFAS)
is replacing the heavy Tactical Fire
Direction System (TACFIRE). The
LCU gives field artillery National
Guard and United States Army Re-
serve units complete digital capabil-
ity. The fielding of the LCU is
scheduled for completion by the
end of FY95. The LCU is an off-
the-shelf 486 microprocessor with
32 megabytes of random access
memory.

The heart of the system is essen-
tially a laptop computer with nu-
merous capabilities depending pri-
marily on the external device it
operates and the hard disk drive
installed. Though the artillery uses
it for fire support functions, it is
also used by other branches to form
a command and control network.
One LCU can operate a field artil-
lery battery FDC or Fire Support
Element, and two LCUs can be
linked together to operate a field
artillery battalion FDC.

The FDC software setup for C
Company 1-14th emulates two field
artillery firing batteries. However,
with simple software upgrades, the
system could emulate battalion,
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brigade or corps field artillery sys-
tems. The old BCS has a data base
for one firing unit with a maximum
of 12 guns, and can only process
three active fire missions. The LCU
with IFAS can be programmed with
60 firing units to include the Multi-
ple Launcher Rocket System, pro-
cessing 30 active fire missions at
once. The BCS can store a maxi-
mum of 80 targets, the LCU with
IFAS can store up to 2,000 targets.

The 260th Field Artillery provides
four personnel, MOS 13E, on a 90
day rotational basis to support the
Kiowa Warrior {raining program.
This training hones the 260th’s fire
direction and radio communication
skills, incorporating the new tech-
nology of the LCU. During 1993, C
Company, 1-14th, FDC conducted
6,769 fire missions in support of
OH-58D field artillery training.

The OH-58D helicopter communi-
cates with the field artillery digital
network through the ATHS. The
ATHS and MMS on the OH-58D
allows a pilot to detect targets with
the Television Sensor or Thermal
Imaging Sensor, locate the target
with the laser (eight digit grid) and
digitally call for fire with a first
round, fire-for-effect, accuracy. The
Co-Pilot Gunner adjusts rounds as
necessary using the same system.
The MMS and ATHS are fully
integrated.

Target location automatically trans-
fers from the MMS Ilaser to the
ATHS. Therefore, the crew can rap-
idly transmit target locations with




each fire mission on the secure,
digital, frequency-hoppingradio net.

The Army OH-58D Kiowa War-
rior plays a vital role in support of
the field artillery mission. The capa-
bilities of the OH-58D as an armed
reconnaissance/attack aircraft en-
hance both air cavalry squadron and
attack battalion effectiveness. It will
also provide precise, accurate bat-
tlefield information io the maneu-
ver commander through the field
artillery digital network.

The OH-58D Kiowa Warrior and
the Field Artillery continue to work
closely as a lethal combined arms
team in the acquisition and destruc-
tion of enemy targets. It is impera-
tive that the Field Artillery maintain
its Kiowa Warrior training represen-
tation and continue to provide artil-
lery instruction and guidance to new
aviators operating this technologi-
cally advanced aircraft.

Its capability to adjust artillery
and provide real-time battlefield
intelligence is unmatched. Its use as
an aerial platform for artillery inter-
face in the combined arms team has
been validated in training and on
the baitlefield. The future of this
effective combined arms team will
be determined by continued empha-
sis on quality training and education
of aviation officers during basic and
advanced aircraft  qualification
courses, =

This awesome task falls squarely
on the shoulders of seasoned non-
commissioned officers in the school
house, and the C Co FDC and the
instructor pilots on the flight line.

*

SFCIPY Rernson is the lekd atflory instrucior, OF-580
Kiewa Wamor Program, © Company, 15t Baftalion, 144t
pwdniion Regimort, Avistion Training Biigeeks, . Fucier,
AL

AVTOC

(Continued from Page 34)

the lower echelons, ie. the Soldier
System. The 52 will utilize the ASAS
Remote Work Station War Lord soft-
ware with links to the JSTARS GSM.

The AVTOC prototype currently
being fabricated by the CECOM
RDEC presents a unique opportunity
for Industry to evaluate new or im-
proved products within the Military
user community without the need for
structuring independent .demonstra-
lions or exercises. The AVTOCSs
ability to interact with the User com-
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munity’s simulation worlds as a man-
in-the-loop reaction will be a unique
asset for performance evaluations.

Longbow, Comanche, and RPA will
require semi-automated TOCs to
efficiently utilize available information
and become the force multiplier the
Army envisions. AVTOC will be the
catalyst between aviation and the
ground forces which will allow this to
happen.

* k&

Mr. Bartosch is & Program Manager, Vitronics Inc.,
Entorprise, AL

Mr. Leutwyler js Chied, Moblle Ground C2 Systems
Branch, C2510, CECOM, Ft Monmouth, N
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Smith, Pabrick B,

408 Cock Deive
Clariopailie, TH 37042
Watrad, Chistopher
ACo, 4-501460 Aun
APD AP gezom

2nd Lieutanants
Colilar, Chad &

1555 Juffaisen Ridge
Mo 7

Manhattan, K% 4302
Flesher, Seoll T,

A Troop, 246 Cavalry
CMR 418, Bax 39
APO AE 00140
Kevacsy, Derel A

167 C Breshvew Diriva
Orark, AL 3E350
Ladyich, David 8.
5 Marjerie Aomnus
Eugens, O 97408
Maadowe, Raymond £
A Co, 22 A

Uit 15438

APD AP BR2ST
Porteood, Jr,, Willlam G.
& dom Co

CMA 427, Box 1376
APD AE ORI

e

Mok, Windsil i
8422 Soutpon Lano
Fairfas, WA 22032

CWas

Jeenlgen, Jamas L
221 Terebonne Road
Yorkiown, VA 23853
Schaller, Wilitam J,
425 15T Avefe
oline, IL 81285
CWas

Galrefl, Gregory O

207 Capewy Orive
Richmend Hil, G& 21324
MoNamara, Michasl L
155t Mad Go (A&)

CMA #67, Box 8034
APG AE CRdad
Raderlck, Timathy L
2420 Mallwd Cvive
Clarwette, TH 37042
Wrelght, Kanmsth W,

407 Slone Meadow Road
Clarkwdlla, TH 37043

CW2a

Deam, Jamen A

B Co, ard Wi Bn (RE)
Lin 15218, Bax T185
APQ AP DEITH
Enlinges, Johnnle E.
208 San Anton Drive
‘Bavannab, GA 31410
oy, Willam AL
P.O. Box 818

HAS Barbwds Paink, HI DEBEZ

WO1s

Miiler, Banlal J.
HENT Kvay Divm
Hayrmaral, VA Z085
Moces, Kesnan C.
F105 Balt Loop
Eliiesn, TR TESES

First Sergeants
don C. Pelers 156G

B Co, 4-50081 AVN BEGT
APO AP 08208

Sergeants First Class
Tiem M. Migliars] 8FC
Colonls Virgisia Chap, VP Sch
53214 Coral Ky Place
Peawpeoet Mews, VA Z38508

Staft Sergeants
Carl B. Cook, Jr. 856
5800 Cliftwood Rosd
Knewvile, TH 378223145
Mark A Howdsehell 395G
1030 Macsall Drive
Lawiweale, TH 75087

Sergeants

John B. Rusiag S5T

A Ca, 27159t AVN REGT
Fi, Bragg, NG 28307

Specialists

Allsn W, Fiaxler SPS

ATAT-A Lss Vilags

Fr Camphall, KY 422231715
Erlo L. Shires BPC

20 Adj Gen Bepd Dat
WHDIUD

Ft. Campball, KY 42223

Privates

Basigley, Ky 0. PFC

PEC Bex 3200

Say. Johwwson AFD, MG 27831
Barnes, Asy E. Py

© Teoop, 2% Cav

CAMA 418, Bax 318

APQ) AE 00140

DACs
Zarats, Letana Ma,

AT Cariteosa Drive
Cotpus Christ, TX 70414
Chvilian
Albdnigad, Richasd A,
Rookwel int], Ste 200
1748 Jofaison Davis My
Arfinghon, VA FERQ
dohnson, Louls AL

P.0. Box 877750
Drlande, FL 32847
McHIm, Glann C.

PO, Bex To2

Warner Robins, SA 3 1088

Ratired,/ Othar
Barker, Bobby G. MSG
20T Want Crawlord Shoat
Enensburg, P4 1531
Dillan, Wilikam E. CW3
43 Star Boyleward
Madison, TH3T115
Jacobson, Dusne M CWE
74 Hewall Point Foad
Sinta Moss Reach FL 22439
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AIR ASSAULT CHAFTER
FORT CAMPBELL, KY
T Clay W, Coles
SOT Anthany Oayden
SPC Hoberl F, Patres
WO Christcpher P, Ry
LTC Mabids A Robarson
YT William L Sanfard
WO Winston O Wead

AMERICA'S FIRET COAST
CHAPTER
JACKEONVILLE, FL
CPT Lavwta ML Heraay

ARTONACHAPTER

AVIATION CENTER CHAPTER
FORT RUCKER, AL

T Coren J. Allan

SO Krist 0. Bassiar

Wi, Aivie i Chapman

WO Gregory W. Cooper

WO Chad J, Copsland

WO Dedd Q. Crookes, Il

WD Gecege A Hickman, Jr
WOl Baan F. Hoges
CEM Mardn £ Morma
WOl Brad M. Husnll

2T Byan ©. Lawrence
WO Michaal L Lawis, M,
WOl Aaymand W. Philips
WO Wesley 0. Pckens
BGT Charles R Pulman
WO Matfiew L Happ
WOt Wllam . Rawlings
WO Willerd 5. Posenes
ILT Julray M. Push

ZLT Aarcey . Sana

WO Samoel §. Solomen
O Dt A Sonsnses
WO Baly D, Sutte

WO John W. Tey

CEM Gary A, Vanduses
WO Jamed P, Vineywid
LTC Thormas H. Wisie

BAVARIAN CHAPTER
HOHENFELS, GEAMANY
O Bemdiey A Peppee

BLACK ENIGHTSCHAPTER
WEST POINT, NY
CPT Richard J, Spinell, .Jr.

CENTRAL AMERICAN
CHAFTER

FT. CLAYTON, PANAIS
SGT Dougles W, Dalton
W4 Rabart'W, Bbal
856G Scofl M. Johnson
W Lo L Poth
BT Joha C. Lngar
SPC Thomas 5. Wegner
ST Brian K. Wi

N :
MEMBERS &

CENTRAL FLORIDA CHAPTER
DRALANDS, FL

M, Ettiyn A Garlichs, Phd,

M. Tenoey L Hadley

My, Edwin Gracly Jordan

CHECHKPOINT CHARLIE
CHAPTER
BERLIM, GERMANY
Mr, ¥Wiltriead Hammer
Ma. Annemarie Knecht
Nr_ ‘Weinar Nsursann

COLONIALVIRGINIA
FORT EUSTES, VA

PT Jafiey L Ahlesmaysr
LTC Duvid Allary
P2 Chistopher A kmell
T Landdon L Banirager
PV Paul C. Balzswanger
PT Soth J. Bergrian
P2 Donald B, Bast, Jv.
S5G Willam O Dowden
PFC Dasisl C. Browsr
P2 Aoberl M. Burkholder
P Willam T, Burss
SGT Darin M. Byers
SFC Victor . Cabaaa
P2 Durisl E. Cagla
PFC Jesus Canteno
8840 Gregery H Chambars
LTC Richard D, Comptan
T Mathan D, Cox
PYT Bvian A Dala
B2 Zachary L Dwddson
S50 haes €. Dolson
LTC Beuce B. Edrmisten, Aet
PT Dwiren A, Eggemen
P2 Jafiray D. Fish
PT Denap A. Oarca
P2 Timothy H. Gleason
FFC Jonathan G Gonzaler
PYT Jusn L Ouzrsen
CPT Michasl A. Hadisy
SFC Hasry F. Hall
PT Robait 5, Hal
P Chrisina 0. Hampies
SPC Scatl C. Hapet
PN Anchiaw A Herteia
PYT Beien E. Higging

PT Jonafean 5. Hulse

M, Stave Hussk

P2 Joshua AL Johnsien
P2 Courvssy L Jonas

Pl Timoty M. Kally

FT Josaph L King

PFC Brandon J. Kiewer
P Kavin Koallish

EFC Mala P, Lopsz

SGT John & Martn

PT Michasl ©, MeDaniel
PYT Josaph A Merrofanis Il
P2 Juson P, Mt

PYT Robbis A Murel]

P2 Juan Poberto Oz
P2 Francisos J. Palemarpanes
S0 Martin G. Pelerson
PT Jetamy A, Philia

PVT Clinion 'W. Rafiff

PFC Danlel A, Resd, Ji

P Adars 5. Reld

P Michast Alen Boiding
PT Michasl E. Robarts
554 Colty 2 Saloma

BFC Dannia R, Bedais
EFC Charles ML Sass,
PT Randall J. Schiank
P2 Kaith J. Gohresker

P2 Richard DF, Sebrue
P2 Josaph B, Sl

550 Paul W. Bhaufer

P Bielan M. Smilth

P Bianluy F, Stachyra, Jr
P¥2 Anthany L Sttt
PFC Antonla L Swbba
B5G Vaughn M. Thimpsoe
FFC Gregory G. Thomean
PT Michssl E Valetichk
P2 Kannath G. ‘Walls, Jr.
P2 Tobry . Wending

FFC Gaynal Dawn Whantey
P2 Chsd . Whseseliook
PT Jamas 0. Wilson

CONNECTICUTCHAPTER
BTRATFORD,CT
CWd Edward F. Conill
M. Orlancla A Figusinedo
W Naill J, Lisseard

W4 Vio E Musanis
MAJ Mark H, Roussess
O Toem L Schwnim
MAJ Charles P. Sheshan

CORPUS CHRISTICHAPTER
CORPUS CHAISTLTX
Mz Terry L Bungass
CW3 Renald £ Husacek
M, Net Lichisnberger

FLYING TIGERS CHAPTER
FORT ENOX, KY
554 Christopher M. Jobwson

GREATER ATLANTA
ATLANTA, QA

CW2 Williarm Blonafing
CW2 Chartes J, Brigis
CWd Fafaed D. Coraiballo
CWz Raleigh P, Coggin, Jr.
BGT Geagery 5. Davis
ILT Leonard M. Dickson
8583 R, Hubseri Edwards, Jr
CW2 Dougles @, Gahring
CPT A Brock Gaston
‘W01 Robari B, Hausler
S8G Foward O Heple
PFC Leanard W, Jehnsen, Jr
WO Fichard Kiein
W2 Mark T, Malagki
BPT Mawshall N May
SPC John P, MoConnel
BT Andiew D. Madey
CW2 Michesl . Nelson
CW4 Restert Stanciidge
CWZ Timmy L Gweal
CW2 Brandan K. Thomas
ILT Giewen C, Turnes
CWE Jaffery Hi\Walln
ILT Jobws G Ditrelsbaiger

GREATER CHICAGOARER
CHAPTER
CHICAGD, IL
COT Brady J, Cleuas
LTC Roesald E. Giallagier, Red
ST Peter Darigl Schumacher
M. Bulfy Tybar
HIGH DESERT CHARTER
FORAT IRWIN, CA
CPT Jamas F. Casaselln
CWZ Jason [, Ganltars
MAJ Elizsiath J. Higgine
LTC Jobke AL Mlls
W01 Deuglas D. Jobean
CW2 Jaffrey M. Fev s
SFC Altyson J. Fioherts

HUDSON-SOHAWKCHAPTER]
ALBANY, NY
553 Douglas J. Jones
INDIANTOWRGAP CHAPTER
INCIANT OWHROAPR, P&
SFC Hoeman B Pickering, Jr
B Fichard W, Potied, Jr, Fet

IRCHN EAGLE CHAPTER
MAMAL, GEAMANY
CWE Wendell 5. Davis
G Deugles E Entle
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MACARTHUR CHAPTER
NEW YORK/LOMG ISLAND
AREA, NY
Wr. Dwad Onn
CWR Wiliam J, Bmmamsn

MID-AMERICA CHAPTER
FORT RILEY, K5
LT Jona®hen B Hamis
SGT Thomas W. Khren
WAl Timathy J. Moore
BPC George W. Park

MINUTEMAN CHAPTER
WESTOVER AFB, MA
R Dbl T. Sulivan

MONMOUTH CHAPTER
FOAT MONMOUTH, NJ
WA Pad J. Glarar
M. Willlam P, Keans
©OL Jesrey L. Piaison

MORRINGCALM CHAFTER
SEQUL, KOACA

BGT David L Angesen
SPC Ahonio V. Aarom
T Eric B Agliam
SGT Henneth AL Alexander
GPL Dol Kired
P2 Stavel Q. Allan
SGT John G. Avarer
KOT Mark W, Ammena
EPC Pairlck W, Anderson
SPC Troces Anderson
SP4 Richard AL Anka
PFC Philip J. &nihony
SET Dan W, Antolini
BRC Jeannie Asiagn
SGT Kavin T, Astrworth
PFC Mark L Mchlay
PFC Aline M. Auisln
SPC Quath 5. Ayars

SGT Teerence W, Boardrean
EGT Antonia L Boons
PFC James A Borcherl
SGT Thomas: M. Borton
EGT Tebin Wayhe Boatck
PFC Kenneth E. Bragg
B8 Fawin K. Branch
PFC Annmarie Brighiaan
S50 Lanw ML Brooks
EGT Sammy L Brocks, Jv.
SGT Timothy 0. Beooks

BQT Ruthia M. Caincownll
5P Luls Miguel C. Calderon
PFC Eric C. Camecon

BS54 Beuce B, Campbell
5P Todd Allen Campball
853 Billy J. Caipaniter, Jr,
PFC Brian 8. Carpanbsr
8P4 Chad b, Cartar

6EQ Charlis E Cafer

SGT Martin J. Casillas, 5.
SPC Matthew L. Castor
5P4 Timothy Wada Cater
850G Orfx E Codeno

BPC Amon M, Chambedain
FFC Sekal 0. Chambers
S50 Mark Anthony Chapmin
BOT Joseph M. Chasovaky
PFC Mark A. Chawer

W, Hal Hyung Cho

P2 Amands Clark

SPC Hobert J. Clark

FFC Chad A, Dasfhutrsgs
SGT Lary D. Doss

SGT Manusl Defgada
CPL Gregory P. Dembowski
S5 Michssl J. Dewalt
BIFC Craries E. Dick

SPa Dard A Ciffen

BFC Jefrey L Dildine
FFC Mafivew G Dilon

5 Thomas Jamas Dinota
PFC Kl J. Doiph

SAT Poy L Douglas
BPC Join . Doral

CPL Liss A Drsyion

B4 Michasl A Deysdala
PFC Jurnls J. Dubay
SFC John 0. Dussis
HPC Clay O, Bdeidgs
SPC Troy O, Been

FFC Beon C, Bl

P4 Halth A Bngleeman
183 Troy Jusisr Evana
PFC Scoft A Faireaatie
SFC Joseph Famble,
HAT Michnel 0, Fast
SAT Tenothy B, Fanded
BT Gectge A Farrell
5GT Aobwert Kafh Flora
BFC Jackalne 5, Founian
5P4 Paul L Fromcls

ST Palene 5. Francs
856 Latry Franca

SPC Harold AL Franidin
SOT Fraddie J, Fresman
BFC James Gregory Fuller
556 Yolanda V. Fallivwicer
R4 Pobert Teoy Funderbuig

[ G Waliam L Ehoan B TAT Foimest B, Cooper, Jr. [TFC oo Hevrer Gonzales
SP4 Victor W, Backsl 84T Jeblery & Coapar SGT Hilary O, Gobdman
Il:';:m:m SPC Fick M. Besrly BGET Robian N, Copaman P2 RelaitJ, Geshasm, I
ST Joke ML Ladet EPC Michaed 5. Behm SGT Vinoent J. Gorcoran PFG Marcabo L Sranisl
SGT Rabait T, Balmnge SPC Roben O, Cordard ST Staven A, Gransirom
SUCK H DIBAELL [ALAMD) PFC Chiistopher P. Balchar BFC Ramon L Corlano PFC Cosey Gresn
FORT SAM HOUSTON, TX SPC Kabn O, Ball MSG Susanne M. Croshy 5FC Harbaet Grasnwood
COL Daried ©, Jmchkson PRC Willem Read Benadict § BEG sl Cruz FFC Anthany Gregls, &,
SGT Dmdd A Bannad FFC Themas A Crae BOT Paul R Guideoz
”"?mw“ PR Eveiyn 0. Bennen 4G Danisl Cruzmmreen SGT Fizud Guitan
— 0. Acost BPC Edward J. Bergarcn, Jr, PFL Jonatan W, Cutley SPC Criz A Guthtia
LTe T P2 Moy L Bargnes PFC Raggls Curry BGT Annria Hall
M. Aui Farkash ! 156 John Jonaph Baery 5GT Aonald L Cyrun SGT Gary D. Hall, Jr.
M. Christing L Handerssn SFC Denald A Bizak SOT Kaith | Daki SPC Marics T. Hall
285G E Malthews SPC Harold B, Blaciowsl] P2 Fedrick Dala 5P Douglas L Hanar
M. Billy 5, Alilar EP4 Alar L. Blsir 5P Jarvod K Davidaon 5P Danid W, Hanks
M. Brlan . Murphy Sﬁdshﬂw.m BPC Amy M. Dads FFC Robar Nell Hrgett
M. Jarrian bl Pters SFC Harry £ Movine BFC Cossar Mugusies Duvs Eﬂ'ffmtl.rhpl.r
EPC Brian H. Bihovde BGT Pater Day ARG Clfford L Harrin

BT Lwesncs D, Hars
5P Wayland W, Marin
SP4 Clrance W, Hart
P2 Joasphfl Hambing
SPC Sarnenie D Hayes
5P Brysl ool Herban
S84 Daryl L Misrington
BPC Aodolio A. Hemandez, Jv,
SPC Tysone DL Herron
FFC Mattow A Higgarson
550G Troy 0. Hobacheldt
PFC Pavick . Hogan
BGT Timoly E. Hetwer
ST Juftry M. Mopking
BP4 Jahn F. Heppman
PFC Todd W. Homn

SFC Rcbait F, Home

SET Bhdney L Hudging.
SFC Robait Allen Mudipsty
BFC Willlam Heny Hudsgeth
FFC Potor J. Husimstad, Jr.
84T Belan A Hoghes
SGT Douglas 0. Hant
P2 Sytein AL Husied

BT Mark Parry Hundey
PFC Richand A Hution

Wy Bofaon Hwarg

PFC Cheisiophar A. ksgram
PFC Chairain L indn

HEG Kevin G, rwin

PFC Cahin by

BOT Jedline Jeckson

SGT Smmy L Jackson
P4 Kaith 0. Jacicson

SGT Ray E Jacksan

SGT Aichwd B. Jacoba

BOT Pairick M. Gage
PFC Gary D. Gordined
LT Juffrey A, Gardoed
SFC Staven . Gerow

PFC Anthory Jaiman

CPT John E James, Jr.

SGET Jedbey P. Jamison

SFC Dell Jankowski

PFC Jorge ML Amenezeargas.

P2 Daan A Baird EPC Kanniath O, Clacks SPd Maithew W. Gitaon SPC dwin C. immerman

SPC Mickey 5. Bale BPC Lisnetia P, Clarka S50 Denice M. Gill S0T Fradarick 0. Johnaon

PRC Oawn M. Ball SGT Brian K. Cobb 56 Joseph T, Gl 856 Freddie Johnsen 1l

SR A DL Bames SFC Ralph J. Cochean BGT Havin §. Glin SGT Lance D. Johnson

SPC Clinton [, Basnalt SRC Ehaun B. Cole SPC Reuben J, Gingrich SGT Carlca D Jonan

SPC Robert ). Baron 550G Dwww J. Colaman BFC Poaul A, Giflens PFC Delba E. Jordsn

SFC Danlel E. Dy PFC Banjamin A Combe PVZ Barry D. Goen SP4 Bernerd A Jumez

5P4 Divvicd Evarest Baciatt FFC John P. Conne SPC Lary Gang M. Jin Woo Kang

P2 Branden T. ST Vincant C. Conyers PFC Pauls P, Gang FFC Aaron M. Kennady
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SPC Angela M. Lynad
SGT Mberio M. Macies
BPC Julls & Mackense
SGT Momis C. Muokey
SOT Marta O, banual

V2 Zenita N Markury

SFC Allen Warshall

SGT Darlene 5, Martin

SGT Jon A Marin

SOT Nawten M. Marin, Il
SPC Steven Massdewicz
SPC Kaith Mathewi

SGT Edward E. Ly

SPC Roben P McCaskil, m
SGT TimoBry O. MeChesney
PFC Davdd G. McCresry
PFRC Angels L MeDanial
SGT Paul C. MoDonald
PFG Erie B, McDougal
BPC Jufay A MoGhes
PFC Michesl K MoGowan
BE0 Tenotyy Mlan MoGiath
P2 Andresa V. Mcienna
ST Duwid £ Melaughin
PFC Gary W. McLamers, Jr.
ST Dasid W. Moluckin
S50 Josaph A, Mehislly
PFC Chisina M. Masks
PFC hick A Masks

EFC ignasia Maja

PFC Sheven Mena

PFC Johnnis Les Meo, Jr.
ST Wicter E. Metcala
SPG Lanry E. Meyors

54 Byang M. Mn

CW3 Mike £ Mrftabumsler
BT Mechasl A Msbley
PFC van O Moffsit

S5 Lovl A Mo

SGT Jobn T, Masley, &
PVZ Waro | Marod!

SPC George L Nealy
556 Craig V. Nealsy
SPC Carl E Newhouse
ST Themas Nowsdd, Jr.
. Young Buk O

SGT Anthaony L Ooesio
P2 Jumtin M. Ocha
SaT Jonaan C. O'Connor
HGT Jusn Dliva

BAT Joni N, Oisss

SPC Vera D. Osboumne
SR Antuony 0. Papa,
SOT Jefey AL Pock
CHM Lowrance Pesples
SP4 Amad liass Palfay
P4 Geraldo A Peralia
185G Aguwtin Perez

BPC Feowds ML Peies
AT Ahmad A Pesry
PFCAshan Peta, Jr
SGET Edusrdo 0. Paza, Je,
S0T Lawrence C. Pimman
SGT Siephan T. Py
SOT Scom A, Pohlman
PFC Jufirey A Poland
SFC Curle L Pools
HEG Mchiesl Poriad
PRC Dawid L Powsl
PFC Peva Lea Powsll
MSG Lary D, Presnall
SPC Bonvia | Preaswood
SFC Jonathan M. Prirmen
PFC Erlea L Prince
SGT Chiistophiar J. Pugh
SPC Michesl K. Pynkala
SGT Pasgusls P, Raico, Jr,
SFC Bmiio M. Ramos
PFC Chad E. Ramsisrs
SGT Sooft H. Aatjens
EFC Jarorss 0. Ray
SFC John J. Reychal, Je,
PFC Shanikaa D. Asynor
EEQ fMoaa | Redding
SPC Hischa L Aesd

SFC Stantey 5. Raveil
EGT Mecholas & Fich
SGT Connael Aichardson
EPC Rebait A, Fichandion
550 Caasmarvdia L Rdea
SGT Brian K Aobartson
SPCOMd R Robinssn
SGT Lou J. Rabinson, J,
SPC Pyan Acbinson
BOT Thestdars E. Robinssn
SGT Vinoend L Robinses
PFC Jamaea 'W. Rodgea, M
BPC David M. Regats

P¥Z Harohd Rulr Rodviguss
PFC Anvorry W, Flusssll
BFC Kannath E. Fusssl
PY2 Lesyoncia M. Fyan
SP4 Ancly F. Sale

BOT Chiistophar i Salak
SFC Curlis A Bamasels
S50 Ruban L Savion
BFC Kristophaer L Sarpy
S84 Gpan Allen Bavery
S50 Muth A Sivoy

PFC Shoes C. Bayler
S50 Teery A Schmile
BPC Paul J, Schusters
BPC Paul F. Sohvweikerd
PY2 Tanya M. Scoit
BPC Trey B, Beem

HGET Cristophar Sear
FFC Gary 0. Seatoh
SPC Dannis M, Basley, Jr,
SPC Wiliam £ Self, Jr.
8P4 Anfhany B, Bassiona
PFC John C. Shackeliud
SOT Jay . Shasfied
BT Harry Shatier

SRS Jowsph'W. Shatied
BEG Swven Shianks
HGET Alan AL Shalton
P2 Jassn W, Shiver
5P Maunos O, Bhingleton
8P4 Lo W, Shipman
PFC Shawr Chfton Siva
P2 Danied A, Sirmana
‘BGT Sean T, Sink

SGT Dméd L Srmith
‘B50 Edith L Srsith

SPd Eric L Smity

P2 Hosthar 8, Bty
BBd dedwmry . Smith
SAT Bamusl C, Smity
CPL Dunnés J. Snider
PFC Kawin Werline Snipas
BOT Rormas V. Boclans
PFC Jason Edhward Spinnas
BPC Bieven Eplochin
5P4 Marissas B Stark
PFC Gary Thorsas Stash
SAT Boolt Stesle

SGT Kurl Sielier, Jr.
BAT Jedrey R Biemann
BGT John W, Stewwrl
SPC Mark T, Steward
BPC Rederick O, Slawerl
SGT Ena 0. B

SGT Kenneth Wesey Stona
SPC Haeey WL Suggs
SGT Mark L Sullivan
SFC John Philip Sundsimann
S5G Mark J. Butveiand
PFC Erica O, Sution
PFC Juson P, Swiitwood
PFC Boom L Swarte

SPC Bteven E Tasiosy

[BGT Georga L Floss |

BPC Douglas 0 Telbedt, Jr,
P2 Beandon O. Tolley
CEM David . Tombilson
BFC Alreds Tesres Pivera
ST sl Tomes, Jr.

5 Luin M. Toremilegas
BP4 Jumes AL Towla

553 Douglas M. Townsand
S50 Lyndell Townsed
BOT Shawn T, Teiplatl
PFC Janon P. Tocker

B5G Rmndy H Tutnags
S Michasd J. Tuner
SFC Sdeghen P, Turne:
BOT Jaima L. Tiowena, J,
SFC Jobwn Tyson, Jr.

P2 Vashion L Tysan

PFC Robaat 5. Unvina
SGT Dennis AL Lz

PFC Ml Vs

SFC Antonia 5. Valenouels
BOT Lea F, Viallant

MY Fichard W, Yan Aliman
PFC D J, Viandermark i
SPC Chrisiophar M. Vargas
S5 Mchas J. Viegs

PFC John A Veaghn

SEG Benjamin Vega

BT Luks ML Velargues, J¢,
SP4 Shawn M. Vick

BEG Rolands A Villasissm
S4GT Aohert YWisereal

FFC Jasus Amionis Villagas Jr
FFC Jordan W. Walma
SPC Stephen C, Wanlig
BPC Charlas W, Ward
S5G Michasl G Ward
BPE Daivick O, Wirren
SGT Dennis . Waison
FFC Daniol B, Watts

CPL Leshe AL Wearing
SGT Rancall 0. Websie

SGT Adran &, Mara EP4 Matthew E. Rogais S50 Christephal P, Taylor SGT Dwdd 5. Willams

PR Chares J. Miller &Pd Chvistophes 5. Aolen BGT Rlchad L Tyl PV Gratchen L Wiliams

SFC Michesl M. Mille SOT Renald L Roling SPC Linda M. Tearall BFC Jsson ML VWlliama

SPG Randy J. Miler EP4 lwnssl Aosa, b, £P4 Napoleon M. Terell, B SFC Tanya Y. Willems

EFC Aandy L Millat P2 Chris 5. Aoss EP4 Thoss Thepsid SGT Uckel J. Williema
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[ P2 Wikarm L Wllamson |
PRC Jufoary L Wilis
FFC Leon M. Wilson
BET Biewan A Winn
PFC Clayton L Wolls, B
SGT Chrigiophes A Wotele
PFC Efsban M Wang Weng
504 Prescofl P. Woodad
SP4 Christopher L ‘Woodbum
BAC Carira D, Wrigh
ST Nanoy L Wright
PFC Jimsung Wy
PFC Aobani E Wyast, i,
5P4 Chad M. Yanay
SPC Darvall D, Yanksway
Wi Dong Soo Yoo
S50 Picky D, Youngar
B4 Asron Todd Zak
PFC Ausssl A. Zander

HARRAGANSETT BAY
CHAPTER
ML KINGETOWN, Al

WO Mark R, DeSours
GPT Genes K. Lambaacht
WEQ John F. MoCoy
550G Kavin W. Payne
G2 Frank A, Puleo
BAT Creistien D, Sarenasn Il
GPFT Brian ©. Trapand
WO Fichard L. Uva
N2 Dandel A 'Walus
SPC Pcbert P. Wood

HOATHTEXAS CHAPTER
DALLASFORT WORTH
CPT Elandey &, MoQowan, sl

[ HORTAERNLIGHTS CHAPTER

FT WAINWRIGHT/FAIRBANKS
A

W3 John £ Holbrook:

OLD BILL EHAFTER
FORT BLESS, TX
ZLT Dandsl £ Gallsghar

OLD TUCEON CHARTER
MARANA, AT

S50 Donaid W, Dussatschieger
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MSG Gary A Melsan
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BFC Greg J. Emith
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FORT HOOD, TX
LTC Chavles K. Humi
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FCRT CARSON, CO
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SGT James Fichard Hall
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RALEIGH, NC
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WASHINGTONDC CHAFTER

WASHINGTON, DG

W, Richaed J, Bartndk

COL Rechard Basuchsmn

W, Gary Bamknopd

W, Mases Botis

LTC Gals P. Carlils

W, Shvel Faliik

COL Charles F. Feldenayer

Wr. Isasc Frochl

SPC Dawid M. Gaizer

M. Lisa D. Gordon

W, Diarvicd AL Haadiey

W Srm Hulehizan

W, Mardin Memos

W, Reena J, Nisoli

We. Bl B Sealy

. Baruch Shelaf

W, Yersm Shimonl

W, ok Walls

BIPC Alax Wesnar

WESTERN HEW YORK
CHAPTER
ROCHESTER, NY
b, Robar L. King

WINGS OF THE WARRIORE
CAMP STANLEY, KOREA
CPT Danied E Thisbsud

[ WMEMBERS WITHOUT |
CHAPTER AFFILIATION

Wi, 8. Bachman

BPC Roderick C. Delecnae
WO Parng A Desal

GOT Beyan T, Ebachardt
BGET Dominick A, Fernandes
Ui, Fobert W, Gresn

Wi, Hails Haggard

. Miches! L Jotwason

M Joy Jones

COT Maura i MoGrane

ir. D Meihon

BGT Darebad 'W. Mshon

i, Jmy L Helson

COT Michas & Cbadsl

. Bert £ Ottarmon

iy, Michasl O, Pafkai

kir. Kk Rhodes

W, D Saviciga

BGET Richad W, BehaMing. I
WG James B Sitfer

Wil Thermaa Sled

. Ashol Sood

180 Juzkie M. Tester

. Clarik L Todd

W, Dary G, WianiHoodser

s Liss W Wialkers

. Bruce Welch
. Anideew B Wiviake:

JOIN THE PROFESSIONALS —
JOIN AAAA.
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AAAA SCHOLARSHIPS AVAILABLE
$142,000 to be offered in 1995

Scholarships “set aside” for
Enlisted, Warrant Officer, Company Grade Officer,
and Civilian Members.

Funds also available for spouses, siblings,
& children of AAAA members.

Contact the AAAA Scholarship Foundation, Inc.,
49 Richmondville Ave., Westport, CT 06880-2000
Tel: (203) 226-8184 FAX: (203) 222-9863
for complete details.

Application Deadline: May 1, 1995

MEMZ PP
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New AAAA

Chapter Officers
Corpus Christi:
Mr. Frank A. Sijansky (VP,
Scholarship).
Edwin A. Link:
CW4 Parker R. Goodwin,
Ret. (Pres)y, Mr. Randal 5.
Monroe (SrVP); Ms. Mary
C. Lucas (Secy); Mr. Samuel
M. Knight (Treas); CW4
Robert J. Moneite, Rel
(VP, Memb); MAJ Thomas
E Burch, Ret. (VP, Renew?;
LTC James E Jenks, Ir,
Ret. (VP, Frog); Mrs. Nancy
Ellor (WP, Promotions).
Narragansett Bay:
COL Joseph G. Labrie
(Pres); 1LT William P
D'Albora  (ScrVP)y;  LLT
Andrew J. Chevalier (Secy);
CW2 Don Hartley (Treas);
CPT Christopher P.
Callahan (VP, Memb); 1LT
Laurie Ludovici (VP Prog);
885G Kevin W. Payne (VP,
Enlisted); CW4 Thomas L.
Magnan (VFP, WO
North Texns:
Mr. Alan'W. Moffatt (Secy);
Mr. Ralph E Pineo, III
(Treas); COL William A.
Howard, Ret. (VP, Industry
Affairs).
Taunus:
COL Roger I. Anglin (Pres);
LTC Johnny L. West
(SrvPy; MAJ Glenn T
lacovetta (Secy); CPT Ruth
M. Rymal (VP, Prog);, LTC
Michael T. Inman (VP,
Memb), CSM Timothy L.
Fosque (VP, Enlisted
Alffairs).
USAREUR Region:
COL  Stephen K. Cook
(Pres); COL William M.

ARMY AVIATION

Above: BG(F) John M. Riggs (left), Director of Requirements,
Force Development, Office of the Deputy Chiefl of Staff for
Operations, presented COL Jan E Callen (center), Chief, Aviation
Division, ODCSOPS with an Order of 5t Michael Bronze Award
during an October 1994 ceremony in Washington, D.C. Also in
altendance was COL Callen's wife, Karen.

Below: Distinguished Graduates from the Army’s Initial Entry
Rotary Wing Course 94-10 pose with BG Ted F. Mallory I11, Chief
of Staff, Tennessee Air National Guard. Pictured are, lefi to right:
WO Jeff Starritt; WO1 Martin Fish; BG Mallory; and WO Jim
Stidfiole, I1. WO1s Starnitt and Stidfobe receved aset of sterling sibver
basic aviator wings for excellence during their flight training from
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Above: COL John I. Stanko, Ret. (left), AaAA MNational Member-
at-Large Emeritus and MAJ David A. Mitchell 11 {right), President
of the Old Tucson Chapler, AZ, presented Order of St. Michael
Bronze Awards to CW4 George Egbert and CW4 Paul Hendricks
(center). The ceremony was held at the Western ARNG Awviation
Training Site (WAATS) on 3 October 1994 in recognition of CW4
Egbert and CW4 Hendricks® two time championships at the World
Helicopter Competition.

Below: MG Thomas A. Schwarly (left), Commanding General, 4th
Infantry Division (Mechanized) and Ft. Carson, CO, presented an
Order of St. Michael Bronze Award to COL Robert JH Anderson,
then Commander, 4th Aviation Brigade, Fi. Carson, OO on 7 July
1994, The presentation was held just prior to the 4th Brigade’s
Change of Command Ceremony.

e
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Smith (S(VP); LTC Jeral E
Pawley (Secy); LTC William
L. Wimbish, III (Treas),
COL Roger 1. Anglin (VP,
Memb); LTC Alan D. Swain
(VP, PR); LTC Johnny
West (VP, Medical Aff);
CW3 Ronald L. Underhill
(VP, WO Al CSM
Sanford C. Tanna (VP,
Enlistedy, MAJ Mark E.
Valentine (VF, Awards).
AAAA Aviation
Soldiers-of the
Month
A Chapter Program
to Recognize Outstanding
Awviation Soldiers on a
Monthly Basis.
SGT Douglas W. Dalton
MNovember 1994
SPC Paul M. Munninghofl
SPC Thomas 5. Wegner
December 1994
50T Brian K. Winner
January 1995
{Central Amenca Chapter)

AAAA Aviation
Soldier of the
Quarter
SPC George W. Park
4th Quarter 1994
(Mid-Armerica Chapler)
AAAA NCO
of the
Quarter
SGT Thomas W. Khron
4th Quarter 1994
{Mid-America Chapier)
New AAAA
Industry Members
Lyon Metal Products, Inc.
Beltsville, MDD
RIX Industrics
Cakland, CA
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COL James T.
Stewart, Ret.
COLJames T. Stewart, Ret.,
59, died B January 1995 in
Chesterfield, MO. He had
been a2 AAAA Momber
sinoe 1960 and a former
President of AAAA's

Arizona Chapier,

COL Stewart served 26
years in the Army, including
two  tours of duty in
Vietnam. He was imvolved in
the development of the
Black Hawk and Apache
helicopters.

After retiring, COL
Stewart joined McDonnell
Douglas Helicopter Systems
in 1984. He was Manager of
the St. Louis Field Office at
the time of his death.

Among the survivors are
his wife, Barbara;, a son,
Scott; two daughters, Tenley
and Sandra; a brother,
William; a sister, Dorothy;
and five grandchildren.

Honorable Order
of St. Michael
The following individuals
have recently received the
Honorable Order of St.
Michael:

Bronee Award:

COL Kenneth O, Boley
MSG Rodney L. Nash
Chaplain (LTC) Kenneth I.
Knutson
CSM Marvin E. Horne
BG Francis L. Briganti
SFC Michael 5 O'Neill
SFC Quinten High
SFC Stephen P. Gamache
SFC Lizsa M. Deere
SFC Douglas N. Addington
CSM Gary W. Crisp

ARMY AVIATION

Abave, left to right, are the Army Aviators from the U.S, Army War
College Class of 1994-1995. Top row: LTC Zach Patterson, LTC Jay
Tisserand I, LTC Lee Gore, LTC Bill Thresher (MS), LTC(P) Jim
Pillsbury, COL Howard Yellen. 2nd row: LTC Steve Ferrell, LTC
Red McKennon, Ir, LTC(P) Leonard Sly (MS), LTC(F) Dan
Fleming. 3rd row: LTC Cash Striplin, LTC Robin Walker, LTC Ray
Melson, LTC Buich Erickson, LTC{P) Mark Wentlent, LTC Fred
Maigle, LTC John Finlay IV, LTC Wayne Scars. 4th row: COL Pete
Holmberg, LTC Ken Quinlan, LTC Dennis Miner, LTC Pat
Thomas, LTC Mike Stark, LTC Jim Cozine, and LTC(P) Marv
Metcalf, Not pictured: LTC Charles Atkins, LTC(P) Chaz Davis
(MS), and LTC(P) Jerry Henderson.

AAAA Annual Essay Contest

The third Annual AAAA Essay Contest is underway. The contest
is designed to encourage the writing of original essays on lopics that
further the general knowledge of U.S. Army Aviation, Suspense date
is 1 July 1995,

DOCUMENTATION

The official application form should be used and is attainable from
the AAAA National Office, 49 Richmondville Avenue, Westport, CT
06880-2000; Telephone (203) 226-8184; FAX, (203) 222-9863. The
form may be reproduced locally,

AWARD PRIZE

First prize earns a $500 honorarium; second prize earns a $300

honorarium; and third prize cams a $200 honorarium.
PRESENTATION

The three winning essays will be published in ARMY AVIATION
Magazine. Essays not awarded prizes may also be published in
ARMY AVIATION. The winning essay may also be considered for
presentation at the AAAA Annual Convention.
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Active AAAA members may have a

30-word classified employment ad
published in two consecutive issues of
ARMY AVIATION free of charge.

If you'd like to take advantage of the
AAAA  CareerTrack employment
referral service, but you're not yet a
member of AAAA, the solution is
simple. Request an AAAA membership
application with your CareerTrack
application,

For further information, contact:

AAAA, 49 Richmondville Avenue,
Westport, CT 06880; Telephone: (203)
226-8184; FAX: (203) 222-0863.

Training Developer. Experience with
Special Operations at TF-160, DCD,
DOTD. Industry: Training Analyst at CAE-
Link, Comanche Simulation and Manu-
facturing Training at Sikorsky. BA - New
Mexico State. Will consider any region.

95-02-01

30 Years execulive management
background in fixed and rotary wing
operations. 18 years international avia-
tion operations, training and assessment
experience. Acquisition experience. 3
Masters Degrees - Management, Strate-
gic Planning & Public Senvice.
95-02-02

ARMY AVIATION

AAAA CALENDAR

A list of upcoming AAAA Chapter
and National events.

March 1995

v Mar. 28 - Apr. 2. AAAA Annual Con-
vention, Georgia World Congress Center,
Atlanta, GA.

v Mar. 29. AAAA National Executive Board
Meeting, Georgia World Congress Center,
Atlanta, GA

¢ Mar. 30. AAAA Scholarship Board of
Governors Annual Meeting, Georgia World
Congress Center, Atlanta, GA

April 1995

" Apr. 20-22, AAAA USAREUR Conven-
tion, Wieshaden, Germany.

July 1995

v Jul. 14. AAAA Scholarship Board of
Governors  Executive Committes Meeting,
Beat Western, Arlington, VA

v dJul. 15. AAAA National Scholarship
Selection Committes Meeting to select 1994
scholarship recipients, Best Weatern, Arling-
ton, VA

October 1995

v Oet. 16. AAAA National Executive Board
Meeting, Sheraton Washington Hotel, Waah-
ington, D.C.

v Oct. 16. AAAA Bcholarship Board of
Governors Executive Committee Meeting,
Sheraton Hotel, Washington, D.C.

AAAA GOES

ON-LINE!

The AAAA National Office now
has E-Mail eapability via
CompuServe. Our address is:
T4023, 3400 F compuserve. com

a7
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The U.S. Army specified the performance now inClLIdES HF

levels, Make it eyes-out, easy to learn and

simple to use. It had to include high con- i
nectivity, with embedded automatic link Nﬂp—Of-me-Eﬂﬂh
establishment (ALE), data modem and

et e (o COMMmunication.

cations Division delivered it all, including
full digital signal processing, field program-
mable ADA software and a spare card slot.
The AN/ARC-220 Nap-of-the-Earth (NOE)
high fre?uenc}' communications system is
the result of a true partnership with the
Army. We're proud to be able to place this
technology in our soldier's hands.

In the U.5., call (800) 321-CACD (2223),
outside the U5, call (319) 395-5100, or
fax (319) 3954777,

Collins Avionics & Communications Division
D:gu.mn:nl 120-131 * Rockwell International
350 Collins Road NE » Cedar Rapids, lowa 52408

N Rockowell pefense Eiectronics

Collins

MAVIGATION = COMMUNICATION « DATA LINKS = FLIGHT MANAGEMENT = SYSTEMS INTEGRATION
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