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Anti-armor. Armed
escort. Fire Support.
Air-to-air combat,
Anti-invasion. Protec-
tion of resources.
The lethality of the

-

Bell AH-1S Cobra
provides elusive,
swift and devastating
responsiveness to
defend and attack. Its y
impressive array of .
firepower is :
unmatched. When
the Bell Cobra
strikes, it’s feared.

For more information write or call Cliff Kalista,
Vice President, International Marketing, Bell Helicopter Textron Ind
Depr. 680, Box 482, Ft Worth, Texas 76101 USA, 1-817-3182
Rlex: 75-8229 Cable Bell Craft
Bell Helicopter[i3311]
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Six different ways

to cut through
the fog of battle.

In the confusion of combat, nothing
beats first-hand information from behind
enemy lines.

That’s where the small Army/
Lockheed Aquila RPV comes in. It helps
give a commander better control of the
battle through a variety of options.

1. Target acquisition. Aquila interfaces
with TACFIRE, directing volleys with
first-round accuracy. Its laser designator
illuminates the targets of laser-guided
munitions,

2. Night operations. FLIR will give Aquila
eyes to see in the dark while it jinks, loiters,
and beelines at 110 mph— remaining aloft
for up to three hours.

3. Radio relay. Aquila will serve as a voice
and radio relay.

4. Electronic intelligence gathering.
Interchangeable payloads will make possi-
ble a variety of missions such as ELINT.
5. Jamming, Aquila will be able to provide
both communications and non-communi-
cations jamming,

6. Meteorological sensing. Aquila will
monitor weather conditions, relaying
up-to-the-minute observations.

Aquila will do all this for a fraction of
the cost of a high-performance aircraft,
and without risking an irreplaceable crew.
Moreover, its miniscule visual, radar, and
infrared profiles make it an almost impos-
sible target for enemy guns and rockets.

The affordable, versatile Aquila. It
cuts through the fog of battle to give
commanders the knowledge they need to
command with confidence.

<. rlockheed Aquila

Leadership in Technology



AAAA Programs/Benefits have included:
Advanced Planning Briefings for Industry.
“*Army Aviator of the Year” Awards at
National and Regional Conventions.

Aviation Abroad Panels - Top Foreign AA’s.

Army Aviation Hall of Fame Sponsorship.
" Aviation Soldier of the Year" Awards at
National and Regional Conventions.
““Aviation Unit of the Year'' Awards for
Active Army & Reserve Component Units.
Annual ASE Symposium
Award Certificates for *'Outstanding
Service'' to Army Aviation at Unit Level.
AWO, DAC, Aviation Officer, Retired,
and Industry Member Rosters (Inserts).
* * *

Chapter ‘‘Aviator”, "*Aviation Soldier”, and
DAC Award Recognition and Certificates.
Chapter Professional-Social Activities.
Charter Flights to Spain, Germany, Russia.
Congressional Appreciation Luncheons
to honor Congressional Supporters.
Collier Trophy Selection Role.
Coordinated Industry Plant Tours.
Cub Club-WWII Liaison Pilot Reunions
* * %

Delegate Underwriting and Participation
at all National Conventions.
Discounts on Military & Aerospace Books.
Rapid Publication of Official Actions that
pertain to Enlisted Specialists’ Affairs
Film Library with Industry Film Updates.
Flight Pay Insurance for Army & Reserve
Components-$1.2 Million Claims Payout.
Flight Surgeon Graduation Awards.
"'"Free World" Army Aviation Panels.

* * K
25 Garmisch, Germany Professional-
Social Membership Conventions.
Group Tours at Convention Cities.
Bi-Annual Avionics Symposium.
Aerial Gunnery Competition Sponsorship.
Honor Graduates' Wings & Certificates.
Honorary Memberships for Key Military,
Government, and Foreign Dignitaries at
Nat'l, Regional, and Chapter Levels.

* * *

Industry Briefings, Films, Presentations.
Informative Industry Display Advertising
in the Ass’'n-Endorsed Magazine.
Informal Coordination with Dept. of the
Army in Official Areas of Interest.
Junior Officer-Warrant Officer Councils.
Locator Service for Members.

Life Insurance with No Aviation Penalty.

elong?

Magazine as the Member's “'Voice'
“McClellan Aviation Safety Award"
Magazine "‘Comps’’ to Key Congressmen
and all DA General Officers
Membership ‘“Sweepstakes'* with Airline
Tickets to Resort Areas as First Prize.
Membership and Representation of Ass'n
in National Aeronautic Association.
Memorial Scholarships.
Municipal War Memorial Sponsorship.

* * %

Sponsorship of the Official “Army Aviation
Song'’ written by Cahn & Van Deusen.
"'On Guard!" ARNG Aviation Columns.
Placement Service.

Annual Product Support Symposium.
Presidential Awards to Secretaries of the
Army & Chiefs of Staff for Army Aviation.
Professional Magazine - Editorial Freedom
in Unofficial, Non-Taxpayer Publication.
* k&

‘'Ready in Reserve!" - USAR Columns.
Regional Conventions - Top Programming.
Reserve Component Awards for “‘Aviator &
Soldier of Year", ‘‘Outstanding Unit.”
Resolutions from General Membership
presented to OSD and Dept. of the Army.
Scholarship Awards totaling $78,000.
Science Fair Award Cenrtificates and
Cash Awards for Outstanding Aviation-
Oriented Exhibits at State, National Fairs.
* Kk K
7, 15, 20, and 25-Year Membership Pins
Speaker Assistance with Speakers from
DA, Congress, Embassies, FAA, local gov-
ernment and the aerospace industry.
Symposiums on Aviation Product Support.
Support and Attendance of the Secretary
of the Army/Chief of Staff at virtually
all AAAA National Awards Banquets.

* *

OPO Panels - Career Guidance Assistance
at all AAAA National Conventions.

26 National Conventions rotated among
three national cities.

““Word to the Warrant!" - Periodic
Column in Magazine on AWO Affairs.
Warrant Officer Proposal Submissions to
the Secretary of the Army.

* Kk *k

Annual Symposium on *‘Avionics''.

Worldwide and Chapter Golf Tourneys

in support of Scholarship Foundation.

World Helicopter Championship Project
and many more projects and programs

since AAAA's inception in April 1957.
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Anml AviaTion AssoCIATIO
CRESTWOOD ROAD, WESTPORT, CT 06880
(203) 2268184

I've been asked, as the Association's Senior Vice President, to serve as the first
“correspondent” in a series of information letters on the various programs,
policies, and procedures pursued by the AAAA. My effort will be followed in
subsequent issues by reports from your National Secretary-Treasurer and each of
the seven Vice Presidents who also serve on your National Executive Board.

First, | thought you might like to know a bit about my AAAA office and how it
relates to the Presidency. A long-standing Ass'n policy dictates that the President
serve a minimum of one year in the office of Senior Vice President, The rationale is
that the President-to-be should come up “through the ranks” and be thoroughly
familiar with all National Board operations and procedures before taking the gavel.

In my case, I'll have completed a two-year term in the Quad-A's catbird seat.

What does the Senior V.P. do? What responsibilities go with the job? I'm
prepared to sub for the No. 1 at any time, of course, but in Jim Smith the Ass'n has
a most heaithy and highly motivated individual, and Jim simply has not missed any
Board meetings. However, there have been occasions where your President has
not been able to represent the Ass'n at a particular function, and I've served as his
stand-in at these gatherings and have been delighted to do so.

One of the areas in which | feel that the Senior Vice President can serve the
membership is in the area of "Program Development.” He can do this by
suggesting and developing new membership programs and services and then,
after Board approval, implementing these in conjunction with the National Office.
He can also accomplish this responsibility by receiving, reviewing, and refining the
suggestions for new programs or services that are generated by his fellow Board

members and/or the general membership.
One "new program” comes quickly to mind . . that of encouraging AAAA's
worldwide Chapter/Reglonal structure, at year's end, to pursue a distinct local area
Awards Program in which each membership activity would select Its own "Aviator,
Aviation Soldier, DAC, and Aviation Unit of the Year.” To support such a program,
the Ass'n is prepared to furnish attractive complimentary plaques and individually-
inscribed “Certificates of Achievement” to each participating Chapter or Region

together with follow-on magazine pubiicity. We'd suggest that such a program
follow a calendar year zone of consideration so that a year-end Awards Dinner
could be held by the activity and the same calender year awardees would qualify
for consideration for concurrent CY AAAA National Awards.

George W. Putnam, Jr.

Major General, Ret.

Senior Vice President




... on the map

A Digital Map Generator (DMG) in the cockpit is worth a thousand
words to military aviators who have to make quick, in-flight decisions.
Developed by Harris and the U.S. Army Avionics Research and Devel-
opment Activity, the DMG uses unique data compression techniques to
store 10,000 square kilometers of map area on a single cassette. Harris
and AVRADA ...teamwork in action to improve NOE navigation,
reduce pilot workload, and increase mission success. For a detailed
description of this advanced avionic system, write to Harris Corporation
(see opposite page for address).

For your informatior



the world’s most advanced Avionic Systems ?

... 0n the RPV

The Harris multifunction antijam data link provides command, control,
and onboard navigation throughout the RPV mission. Video sensor data
is compressed and transmitted through Harris common modules
between airborne and ground terminals. This miniaturized architecture
offers many logistical benefits and accommodates future AJ require-
ments. For more information about the most advanced avionics in the
world, write to HARRIS CORPORATION, Government Aerospace
Systems Division, P.O. Box 94000, m

Mclbourne, Florida 32902. w HARRIS

| our name is Harris.
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dedicated to aviation electronics and the

primary DARCOM activity which has re-
sponsibility for developing and integrating most
electronic systems on Army aircraft.

In the increasingly complex mission environ-
ment of Army Aviation, Communication, Navi-
gation, and Identification (CNI) subsystems
play a key role in the successful completion of
the mission as well as aircraft survival on the
battlefield. Vital to the development and fielding
of those systems is the Avionics Research and
Development Activity (AVRADA) located at
Ft. Monmouth, New Jersey.

One of the major AVSCOM labs, AVRADA
has, since 1965, provided R&D for virtually all
the CNI equipment we depend on in our aircraft.
Today AVRADA continues that function, looking
ahead to integrated CNI subsystems for current
production and future aircraft. | believe you will
find the articles in this special issue both in-
teresting and thought-provoking. Now, let's take
a look at other recent news in Army Aviation:

The flying hour program

The Director of Training in ODCSOPS, MG
Johnny Johnson, has refined ATM flying hour
requirements to include the hours necessary for
a unit to train for its unit mission and to conduct
its combined arms training. He has done a great
job and we owe him our thanks. Requirements
have been packaged as flying hour models for
each type TOE unit. The models include the
hours required for individual/crew proficiency,
unit training, combined arms training and those
flying hour requirements that are unique to a
MACOM's geographic area (transit times to

T HIS month's issue of Army Aviation is
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A VIEW FROM
| THE PENTAGON

BY BRIGADIER GENERAL WAYNE K. KNUDSON
- AVIATION OFFICER, ODCSOPS, DA

training areas, environmental training, etc.).
Recognizing and including unit training and

‘combined arms training hours in the model will

increase the Army's ability to project accurate
flying hour programs into the future and identitfy
lead times for development and financing of
support requirements.

AHIP

The AHIP is herel The Army accepted its first
OH-58D from Bell Helicopter Textron on 8 July.
Numbers two and three were accepted 11 July.
Those three helicopters were flown to Yuma
Proving Grounds to start their Developmental
Testing (DT Il) which will certify the AHIP ready
for operational testing. In a series of subtests,
demonstrations, and analyses of test results, the
system will have to meet the requirements of
system specifications and the Required Opera-
tional Capabilty (ROC). The principle areas of
investigation will include: aerodynamic flight
characteristics; mission equipment; survivability;
human factors engineering; reliability, avail-
ability, maintainability (RAM); system safety;
integrated logistics support; and environmental
testing. To date, contractor test results have met
and, in many cases, exceeded the Army’s spe-
cifications. DT |l is scheduled to last through
September, 1984.

Fixed wing

A word about the fixed wing fleet. The Army
will receive six new C-12s in FY 85, displacing
six U-21s which are scheduled to be transferred
from the Active to the Reserve Component. The

total Army requirement for administrative sup-
port aircraft is over 350 with just over 200 of the

JULY-AUGUST, 1984



preferred aircraft (C-12/U-21) on-hand to fulfill
these requirements. The Army staff is reviewing
current aircraft requirements and is developing
guidance for the MACOMSs for leasing aircraft
services should that be a cost effective alter-
native for some users. Additionally, we are ex-
amining the merit of acquiring small executive
jet aircraft to better support our senior com-
manders. Priorities on the administrative aircraft
program, for acquisition of additional aircraft,
are being reviewed. Finally, AVSCOM continues
to acquire confiscated drug enforcement aircraft
to satisfy some administrative support aircraft
requirements.

Flight simulators

The development, procurement, and fielding
of flight simulators continues to move forward.
On the development side, final efforts are on-
going to field the AH-64 Combat Mission Simu-
lator (CMS) in time for its August, 1985, ready
for training requirement at Ft. Rucker. The
AH-64 CMS is the most sophisticated simulator
ever fielded by the Armed Forces. In addition to
replicating the AH-64 flight characteristics, this
device will match the full range of mission equip-
ment, from FLIR to direct vision optics to the
Target Acquisition and Designation System/
Pilot Night Vision System (TADS/PNVS).

This simulator system will come with the most
sophisticated, high resolution computer gener-
ated visual system in existence today. This
system, known as Army Tactical Digital Image
Generation (ATACDIG), was developed by the
Singer-Link Company and will not only allow the
conduct of NOE flight but will also allow for
target acquisition and engagement as well as
threat-force interaction.

A strong year

1984 is a strong year for procurement of flight
simulators. Contracts have been awarded, or
will shortly be awarded, to buy six additional
AH-64 Combat Mission Simulators, 15 UH-60
BLACK HAWK simulators, three AH-1 COBRA
Flight and Weapons Simulators (FWS), and
one CH-47D CHINOOK simulator. Also, a con-
tract will be awarded this year to begin the con-
version of our already fielded “C"" model CH-47
simulators to the ‘D" model configuration. In all,
over $100 million worth of flight simulators will
be procured this year.

The Army proudly accepted delivery of the
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first two production model AH-1 FWS this year.
The first was officially declared ready for training
at Ft. Hood in June, and the second will be of-
ficially dedicated in Hanau, West Germany, in
September.

The COBRA simulator has a LASER SCAN
image generated model board visual system.
This visual display represents a step forward
from the older CH-47 camera model board
visual system. Like the APACHE simulator, the
AH-1 FWS will replicate flight characteristics,
mission equipment, and weapons effects. It also
has the unique feature of side-by-side indepen-
dent pilot and co-pilot motion bases. This
feature, along with a complex computer inter-
face, allows the simulator to be operated in an
integrated mode (pilot and co-pilot flying the
same mission) or an independent mode (pilot
and co-pilot flying different missions).

In the independent mode, each aviator can
work on those training tasks he desires without
taking valuable training time from his fellow
aviator. By July, 1985, Ft. Campbell, lllesheim,
and Ft. Lewis will have AH-1 Flight and Wea-
pons Simulators ready for training.

Team training

While fielding flight simulators for individual
pilot training is a long overdue fact, it does not
satisfy one of Army Aviation's toughest training
problems: team training. Success of Army Avia-
tion in the future is dependent on the ability of
each of our aircrews to work together with other
members of the combined arms team. Where
our current simulators provide training for in-
dividual aircrews, no device bridges the gap be-
tween individual and team training skills.

To overcome this shortcoming, a draft training
device requirement for a team trainer was devel-
oped by a Joint Working Group at the Aviation
Center in January, 1984. At this point, while
plans for the Aviation Combined Arms Team
Trainer (ACATT) are still in their infancy, the
program calls for the development of scout
modules (OH-58 A/C and AHIP); attack modules
(AH-1 and AH-64); a battle captain module; and
an instructor station. Each module will interact
with the others, allowing target acquisition and
designation, target hand-off coordination, team
coordination and control, inter- and intra-team
communication, and as many other team tasks
as technology will allow.

(Pentagon View — Continued on Page 77)
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IT°'S MORE THAN A NEW PANEL,
IT°S A NEW WAY OF THINKING.

When the U.S. Navy set out to select an avionics system
for its new TH-57C training helicopter (a modified Bell
JelRanger), it applied a new way of thinking. Why specify
heavy and expensive Mil-Spec-avionics for a helicopter that
was going to be operating in a training environment? What
was needed instead was the most capable, lightest weight,
smallest, lowest cost avionics systern available off-the-shelf.

Enter King Radio with dual KNS 81-30 TACAN/RNAV
systems. Each integrated RNAV systern is contained in a
single panel-mounted unit which includes a 200-channel
VOR/LOC receiver; an RNAV computer with preselection
and storage of up to 10 waypoints; and a 40-channel
glideslope receiver. Both systems rely on a single remote-
mounted 252 channel TACAN

Each of the TACAN/RNAV system's 10-waypoints can
be offset from the TACAN station— allowing Navy instruc-
tor pllots to conduct training over a large area away from
congested airfields and navaids. This, of course, enhances
flying safety.

In addition, safety is further enhanced by a KT 79
Transponder with its single push button emergency squawk
capability. Add to that a KY 196 VHF/COMM (with active
and standby frequencies digitally displayed for easy *“flip-
flop”), a KR B7 digital ADF, a KRA 405 Radar Altimeter
and 10 other units—and you have a fully capable and
reliable helicopter avionics system (which, incidentally, is
why King avionics systems are found on just about every
type of commercial helicopter flying in the free world). And
all this translates into unprecedented IFR training capability
for the Navy.

So if you think your special program might not need
the expense and weight of Mil-Spec avionics or if you find
some of the advanced state-of-the-art features of commer-
cial avionics helpful to your particular mission— contact
us. Write or call: Director, Special Programs Department,
King Radio Corporation, 400 North Rogers Road, Olathe,
Kansas 66062. (800) 255-6243, Telex WUD
(0) 4-2299 Cable: KINGRAD.

-




Special Report

The U.S. Army’s
Avionics Research and
Development Activity




SYSTEM-X ATE.

THE TESTING
TECHNOLOGY MORE
ADVANCED THAN

WHAT IT TESTS.

What transistors did to
vacuum tubes is about to
happen to conventional
“rack and stack” ATE.
Grumman'’s System-X ATE
technology is that tar ahead
of everything in its field.

Configured only by soft-
ware, the System-X Technol-
ogy Demonsirator adapts
itself to function “virtually”
as if it were up to 15 different
test instruments. Gone are
drawer atop drawer of indi-
vidual components with dis-
crete and independent
functions,

Instead, this rugged and
highly reliable, micreminia-
turized, universal architec-
ture sireamlines ATE opera-
tions—current and future.
And every aspect of support

logistics, Because Grumman
System-X reduces inven-
tories of parts and spares

by eliminating most con-
ventional test electronics.
And cuts down the man-
power needed to maintain
them.

This is matchless technol-
ogy from the company with
unequalled ATE experience.
Grumman. A research and
development effort that
translates the Army's future
support mission require-
ments into a cost-effective
and exiremely flexible sys-
tem, That's ready to go, to-
day, Only from Grummarn.

For more information
write Grumman Aerospace
Corporation, Dept. B33-05,
Bethpage, LI, New York, 11714.




AVRADA: KEY
T0 VIGTORY

BY GENERAL DONALD R. KEITH, RET.
FORMER COMMANDING GENERAL, USA DARCOM

P,

dependent combat force. In the past 40 years, Army aircraft have
evolved from relatively simple mechanical devices to complex
and lethal combat weapons systems.

The use of electronics in Army aircraft has jumped from a few
simple gauges to an array of cockpit instruments that rivals those
found in advanced fighters.

For that reason, the management of aviation electronics has
taken on ever-increasing importance as we seek to provide a
modern aviation fleet that keeps pace with a rapidly changing threat
by applying the technologies that are available to us.

The efforts of the Avionics R&D Activity, and the industry that sup-
ports them are essential to achieving that goal. 1]

I NCREASINGLY, Army Aviation is becoming an electronics

JULY-AUGUST, 1984 ARMY AVIATION 15




AVIONIGS: THE
EMERGING GIANT

BY MAJOR GENERAL ORLANDO E. GONZALES
COMMANDING GENERAL, USA AVSCOM

Aviation Systems Command. Gone are the days when avia-

tion electronics was but a small part of the total aircraft. With
the LHX in the planning stages it looks like avionics may amount to
more than half of the total aircraft cost! With such high avionics
development and acquisition costs it is essential that avionics be
managed more intensely than ever before.

An important step in ensuring the affordability of avionics in
the future is to standardize aviation electronics throughout the
fleet. That promises to ensure not only affordability but effec-
tive and timely logistical support as well. In the end that means
increased aviation combat effectiveness; one of the primary
goals of AVSCOM.

The Avionics Research & Development Activity (AVRADA)
works closely with the aviation Program Managers to ensure afford-
able, dependable, and sustainable aviation electronics. The U.S. Ar-
my Aviation Systems Command is dedicated to ensuring that the
aviation fleet is equipped with the avionics which will maximize com-
bat effectiveness. This effort is ongoing and growing in its impor-
tance as technology advances with increasing speed. The threat
mandates a need for the Research & Development community to
manage resources as never before. The challenge of meeting
tomorrow’s needs with today’s dedicated effort will continue to be
one of AVSCOM'’s primary objectives. i

a VIONICS development and management is big business in

16 ARMY AVIATION JULY-AUGUST, 1984
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| Introducing
| the ultimate ally.




e 1
General Motors Defense Group.
commitment to excellence in

Since General Motors first volunteered in

the defense of freedom, tactics have
of —— progressed from trenches to tanks to
Motors builds mili- technology. And GM has kept pace.

tary vehicles. Our
largest contract
since WWII is for the
Commercial Utility
Cargo Vehicle
(CUCV) for use by
all U.S. services.
We're also prime
contractor on the
eight-wheeled Light
| Armored Vehicle

| (LAV) for the Marine
Corps. From the ter-
rain to the turret.In
fact, there's hardly a
tracked or new-
generation wheeled
vehicle in the U.S.

military inventory ‘
| that GM doesn't pro-

: vide with a transmis-

sion or an engine.

The capabilities of the General Motors and Titan launch vehicles. Our digital sys-
Defense Group are hardly landlocked. At sea, tems perform the guidance processing on
turbine generators from the Defense Group ~ NASA' Delta launch vehicle and the Air

provide power for the Spruance-class Force’s Inertial Upper Stage. GM builds high-
destroyer and the Ticonderoga-class Aegis  performance digital processors for the F-16,
cruiser. the HH-60D Night Hawk, LANTIRN, and the

GM inertial systems fly on the Air Forces  C-5B Madar Il programs. Our engines provide
transport and tanker fleets, AWACS aircraft,  power for the Navy’s E-2C and P-3C-and more.




- A new group, with a renewed
the technology of defense.

Now there’s a new group at GM: the General  of GM of Canada, and the newly formed
Motors Defense Group. Its energy, talent, and Military Vehicles Operation. But the Defense
brains are dedicated to supporting those Group is another point of contact between
charged with keeping peace around the globe. the defense community and every part of GM
Forming the heart of the group are four capable of working on its behalf. Detroit Diesel
divisions and operations at the leading edge  Allison Division of General Motors continues
of the corporation’s defense capacity: Allison to be a major supplier to the defense
Gas Turbine, Delco Systems, Diesel Division  industry of engines and transmissions.

General Motors is
the largest engineer-
ing and manufac-
turing company in
the world. With
more employes than
the top ten U.S.
defense contractors.
We budget more
every year for re-
search and develop-
ment than any other
company. We're
doing the kind of
R&D that maximizes
the effectiveness of
an armed force. And
minimizes the costs.

Providing reliable, available, maintainable and
dependable support is nothing new for the people
who supplied ambulances to Pershing’s American
Expeditionary Force.

What is new is the GM group now committed to
providing the latest in tactical technology—on time
and on cost. The General Motors Defense Group. So
enlist the aid of the ultimate ally. Call 1-800-THE ALLY.

GENERAL MOTORS DEFENSE GROUP




AVRADA: A
TEAM EFFORT

BY COLONEL DARROLD D. GARRISON

J

Development Activity (AVRADA) at Fort

Monmouth, New Jersey, are proud to be
members of the Army Aviation team. The
challenge of making sure that Army Aviation
gets the latest technology in the cockpit is no
small task. With electronics technology mar-
ching along somewhere at the speed of light it
demands that our engineers and technicians
keep current in the art. Our job, making what
you read about in science fiction magazines into
something that actually works, is an exciting and
formidable challenge.

A unique role

The Activity is dedicated not only to exploring
basic electronic research but also to improving
the hardware that is already in the field.
AVRADA is unique among most of the DAR-
COM laboratories because its mission spans ali
the way from basic research to improving field-
ed equipment. That job takes the dedicated
labor of numerous people throughout the avia-
tion community.

With aviation electronics providing increased
capability to Army Aviation and consuming a
greater percentage of acquisition cost, we must
ensure that the things we develop are truly
needed and affordable. One of our biggest
challenges is to provide avionics equipment to
the field in a timely manner and to provide
engineering support to the Aircraft Systems
Managers. As stated, it takes a team effort to do
this, so we have been concentrating on building

B LL of us at the Avionics Research and

ABOUT THE AUTHOR
COL GARRISON IS THE COMMANDER, U.S. ARMY
AVIONICS RESEARCH AND DEVELOPMENT ACTIVITY,
(AVRADA) LOCATED AT FT. MONMOUTH, NJ.
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our own team and being a responsive member
of the whole aviation team.

AVRADA prides itself on the close contacts
we have with the Aviation Center and the aviator
in the field. We enjoy outstanding support and
help from COL Clark Burnette, who never fails
to give us a full measure of his vast aviation ex-
perience. LTC Steve Ballard and LTC Roy
Golly have worked endless hours to keep us on
track and keeping the right programs moving.
We are looking forward to continuing our rela-
tionship with MAJ (P) Jim Kaye when he
replaces Roy this summer.

Mr. Dick Lewis, the Director of Army Re-
search, is well acquainted with the R&D of avi-
onics and has been of immeasurable assistance
while serving as the Technical Director at
AVSCOM. We look forward to his direction in his
new capacity.

Vital connections

Deserving of a lion's share of the praise is our
Pentagon connection: Dick Ballard and our
DASC, LTC Jim Holder (who took the reins
from LTC Rick Ferguson) give us our voice in
DCSRADA while LTC Charlie Canon, our
FISO, does the same for us in DCSOPS. Mr.
Griffin, Jim Bender, and Laird Stanton, keep
us tuned to vital guidance from DARCOM HQ.
Our able voice in TRADOC HQ is Bob Dodd.

Within AVSCOM headquarters AVRADA
does not lack for guidance but notable for their
dedicated assistance to the organization and its
mission are Dave Weller, Chris Tsoubanos
and Charlie Johannigsmeier.

AVRADA enjoys exceptional aviation support
from the ERADCOM Flight Test Activity at
Lakehurst, New Jersey. LTC Martin Kleiner
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and his crew of military and DA civilian pilots
deserve Kudos for their “‘can do' attitude.
Like all good organizations, AVRADA
depends on its most precious resource: people.
AVRADA is fortunate to have a solid core of
highly skilled, capable electronics engineers.
Supporting them are our technicians and ad-
ministrative staff. AVRADA'S mission of giving
the Army aviator an edge in combat is possible
through the devoted work of the AVRADA team.

What it’'s all about

The articles in this issue of Army Aviation
provide just a hint of what AVRADA is all about.
Firsthand reports about using satellites for
navigation, cockpits which can respond to
spoken commands, and electronic maps which
can actually show relief with amazing detail
should make it clear that AVRADA is working
hard to provide you with the very best in
avionics.

JULY-AUGUST, 1984

ABOVE: HQ AVRADA and the Avionics Lab (foreground)
are located adjacent to the CECOM and ERADCOM labs.
HQ CECOM is in the high-rise in the distance.

AVRADA ensures its technological currency
by locating its headquarters and laboratory at Ft.
Monmouth, NJ — in the midst of the Army's
communications and electronics development
center. To ensure responsiveness, AVRADA
also maintains several branches in St. Louis,
MO — just a stone's throw away from the
AVSCOM Aircraft Project Managers.

An exciting business

It's always an exciting time in this business!
It's always a very fast moving train. The articles
in this issue can give you only a flavor of all the
work going on in aviation electronics. Only one
thing remains the same and that's our desire to
give the soldier a battlefield advantage that will
give him that margin and let him win to fight
again. {111}
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Here are the
instruments that are
right for all missions -
fully optimized for
both ANVIS night-
vision goggle use

and conventional
day/night viewing.
For years, proven read-
ability and reliability

have earned the CMA-730
series vertical-scale
instruments a place on
major U.S. Army aircraft

CHIC
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The Canadian arconi difference:
NIGHT AND DAY

Erograms. Now they've
een taken a step further
—the same instruments
incorporate full ANVIS
compatibility while
retaining all their
previous advantages.

At the flick of a switch,
the conventional full-
color fibre-optic displays
change to the limited
spectrum conditions
required by night-vision
goggles. What’s more,

Canadian Marconi Company
Avionics Division

existing instruments
can be easily retrofitted
to incorporate ANVIS
compatibility.

Compare the CMA-730
instruments to any
others — the difference
is night and day.

Canadian Marconi
Opto Electronic
Vertical Scale
Engine Instruments

... Confidence at a
Glance

2442 Trenton Avenue
Montreal, Quebec,
Canada H3P 1Y9
Tel: (514) 341-7630
Telex: 05-827822



BY MAJOR CORNELIUS J. WESTERHOFF

J

Activity (AVRADA) is located at Fort
Monmouth, NJ. The activity is one of the
three Aviation Systems Command (AVSCOM)
research and development laboratories.
Organized with some 245 Department of the Ar-
my civilians and 14 active duty military its con-
tributions belie its relatively small size.
AVRADA is unique in that it has active pro-
grams ranging all the way from basic research
to the actual fielding of avionics equipment.
AVRADA's involvement in avionics goes well
beyond the fielding of equipment as AVRADA is
also involved in numerous product improvement
projects of existing, fielded equipment.

The Avionics Laboratory

The Avionics Laboratory, one key part of
AVRADA, consists of four separate Divisions:
the Navigation Division; the Command, Control
and Communication Division; the Advanced
Systems Division; and the Research and Tech-
nology Division, As you might expect of an elec-
tronics laboratory AVRADA is working some
very exciting programs. Some of those pro-
grams are:

Navigation Division — Navigation
technology is constantly evolving as the Army
searches for better accuracies and higher
reliability in its aviation navigation systems. One
of the more interesting technologies being in-
vestigated is the Ring Laser Gyro. This device,
just as the name implies, uses a laser beam to
take the place of a mechanical gyroscope.

T HE Avionics Research & Development

ABOUT THE AUTHOR
MAJOR ''COR" WESTERHOFF SERVES AS THE
RESEARCH AND DEVELOPMENT COORDINATOR FOR
AVRADA AT FT. MONMOUTH, NJ.
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The advantages of that are enormous. The
system promises a lot of very attractive
characteristics like weight reduction, much
greater reliability and, most importantly, greatly
improved navigational accuracies. Another area
where this Division is very active is in the
development of ground navigational systems.
This is an area where aviation technology can
be useful to the ground combat leader.

Command, Control and Communication
Division — The C? Division is in the forefront of
developing Command and Control technology
for Army Aviation. An extensive analysis of what
aviation Command & Control really means and
what the needs are has recently been com-
pleted. Now the first steps are being taken to
determine what hardware should be developed
to meet those unique aviation requirements.

Some very promising projects are taking
place within the C® Division. One project in-
volves the use of computers to recognize
spoken voice commands. Army cockpits may
get voice recognition equipment which will per-
form some of the functions now performed by a
co-pilot. Another program, called Integrated
Communication Navigation and ldentifica-
tion Avionics (ICNIA), is working to combine all
the common circuits of what are now separate
avionics systems.

The idea behind this joint Army-Air Force pro-
gram is to build something of a Super-radio
which performs all the functions of those
separate black boxes which are now scattered
throughout the airframe. It promises to not only
save weight but to perform with much better
reliability. The Division is busily investigating the
effect of composite materiels on avionics,
especially the antennas. This work is essential

ARMY AVIATION 23

I e P ———_ Sy



I
e | _i
'\ § “ [ ' [ F

\.11\&!,':#!!:“

as composite materiel becomes more and more
common in advanced aircraft.

Research and Technology Division —
There is no Army Aviator today who hasn’t had
to wrestle with yards of paper maps while trying
to navigate NOE. The solution may be around
the corner. The Research and Technology Divi-
sion is working hard to develop a display for the
cockpit which will give the aviator a multicolored
map. Using digitized data the map display
system boasts a number of advantages over the
standard Army map.

Besides the obvious elimination of all that
paper, it will allow for the selected display of cer-
tain information; eventually it may be refined to
show a horizon view; it can possibly evolve into
a significant navigation system; and it promises
to be a major step towards making the single
pilot aircraft a reality.

The Division is also developing a means for
the aviator to conduct mission planning, load the
mission information on a cassette or other
device, and then load that data into the aircraft
systems. That will eliminate a great deal of
runup time as well as making quicker mission
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ABOVE: This lnll-wrlppud EAGLE WIND DECKER was
used by AVRADA to i
and electromagnetic Imarference pmbl-ms assoclated
with the Advanced Composite Aircraft Program (ACAP).

turn around time much easier to acheive.

Advanced Systems Division — This Divi-
sion takes the products of the other Divisions
and integrates these Into a total system. In other
words, this Is where all the separate pieces of
the avionics suite come together. What may
sound simple in concept is actually one of the
most complex operations in the laboratory. Get-
ting all of the individual black boxes to “play
together'" is fundamental to the development of
a modern cockpit.

An exciting project

One of the most exciting projects now in pro-
gress is the development of a computer which
can handle the enormous demands of tomor-
row's avionics. As avionics become more com-
plex and as more demands are placed on Army
aircraft the need for onboard computers rises
dramatically. Rather than developing a separate
computer for every avionics function it is essen-
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SCIENCE_~SCOPE

Night will turn into day for helicopter pilots flying low and fast
over rough terrain while using a new infrared system. The
Helicopter Night Vision System (HNVS) is designed to make it
easier for a pilot to fly low-level missions at night, in adverse
weather, or in hazy and smoky conditions. The system uses a
forward-looking infrared (FLIR) sensor, mounted in a turret
under the nose of the helicopter, to project TV-like pictures of
the outside world on the pilot’s helmet visor.

When the pilot glances in any direction, a helmet servo
linkage causes the turret to aim automatically along his line
of sight. The pilot can have flight symbology superimposed on the
helmet, further reducing his need to look down at cockpit
displays as he flies. Hughes Aircraft Company produces HNVS.

A prototype electronic map developed for the U.S. Air Force
makes map reading as simple as pushing a button. The
Airborne Electronic Terrain Map System stores digitized
terrain data to provide a moving, color-coded computer map of
the area over which an aircraft is flying. The map can be
projected on standard color or black-and-white cockpit displays
or on the head-up display.

Like paper charts, the Hughes map can show the aircraft’s
actual position or be “unfolded” electronically to let the pilot
look ahead. It can be presented in a shaded relief plan view,
much like a standard paper chart, or in a perspective view as
though the pilot were looking at terrain ahead of the aircraft.
Tactical symbols can be selectively added to reduce clutter and
improve display readability.

For more information write to: P.O. Box 11205, Marina del Rey, CA 90295

AIRCRAFT COMPANY




tial that future aircraft use only standardized
computers. That allows for significant weight
savings and gives the added bonus of allowing
for a redundant system where two or more on-
board computers can individually perform
almost all of the needed functions.

On the other side of materiel development,
the side where equipment is manufactured and
fielded, improvement programs are progressing
in upgrading the headset microphone, develop-
ing an improved GCA radar, making several im-
provements to the Doppler, and handling the
Night Vision Goggle cockpit lighting compatibili-
ty problem. Work is also being done on the
development of a High Frequency NOE radio
and an Improved FM radio. AVRADA is also
busy supporting the Project Managers and
Weapon System Managers of the AH-64, AH-1,
AHIP, CH-47D, UH-1 and Special Electronics
Mission Aircraft (SEMA).

Working together

AVRADA is an active participant in several
joint service programs. One such program is the
Joint-Surveillance Target Attack Radar
System (JSTARS). One of the benefits of this
program is the development of a standardized
Control Display Subsystern which will depict
essential pilot information. This subsystem is
suitable for installation in the AHIP, a moderniz-
ed UH-1 and, of course, the OV-1 MOHAWK.
Standardization of a display system is a major
step in standardizing avionics within the Army
aviation fleet. Besides standardizing within the
Army, the J-STARS program will develop a
system that will be interservice useful. That will
ensure low unit cost and increased supportabili-
ty at the DOD level.

Important parts of AVRADA's research and
development thrusts are the several facilities
which are found in the Laboratory. The Advanc-
ed Systems Division built a UH-60 simulator
which is used extensively to demonstrate
futuristic avionics systems. The cockpit
simulator uses imagery projected on a large-
screen television to provide the pilot a visual
reference. The simulator has been extremely ef-
fective in demonstrating technologies for future
Army aircraft without going to the time and ex-
pense of actual flight hours. The entire simulator
facility, to include the dedicated computer
systems, is known as the Tactical Avionics
Systems Simulator Facility (TASS).
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For those systems which can best be demon-
strated and tested through actual flight
AVRADA has a UH-60 specially outfitted to
serve as a test bed for avionics research. The
aircraft, called the System Testbed for
Avionics Research (STAR), is maintained at
Lakehurst Naval Air Station. The STAR is cur-
rently undergoing a major refit and is being
modified to accept a digital flight control system.

The STAR is constantly evolving in order to
provide AVRADA with the most current aviation
technology available. The STAR gives AVRADA
a test facility which simply cannot be duplicated
anywhere else. It's in actual flight tests that
avionics can show their stuff and continue to
earn their keep.

AVRADA uses a Computer Aided Design and
Engineering Facility which is co-located with an
Audio/Acoustic Facility. These facilities are used
in the development of avionics equipment such
as the Voice Interactive Avionics system and
other audio based improvements.

The trend to software

Aviation systems now being fielded and
developed, such as the AH-64, use enormous
amounts of computer software throughout the
aircraft. The dependence of weapons systems
on computer software is relatively new in the
development of military systems. As systems
become more sophisticated this trend is certain
to increase.

To make sure that Army Aviation will keep
pace, AVRADA is putting final touches on a
Post Deployment Software Support facility. This
facility will have the responsibility to ensure that
the software in fielded systems will perform pro-
perly and that necessary changes will arrive in
the field in a timely manner. The extent of this
job is still unknown, but is probably going to be a
very significant part of ensuring combat read-
iness in the Army Aviation fleet as we move
ahead into the 21st Century.

AVRADA is a multifaceted, thriving organiza-
tion working to ensure that Army Aviation
avionics will keep pace with technology and,
more importantly, with the threat as it is pro-
jected in the years to come. There is no question
that the challenge will continue to grow.

AVRADA is striving to make certain that the
Army's most precious commodity, the soldier in
the field, will be supported by the most modern
combat aviation force in the world. 1
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high-threat environment of the modern

batllefield, today's Army Aviator must be
proficient in the tactics of terrain flight. Among
the most demanding tasks in this arena is nap-
of-the-earth (NOE) flight which requires aircraft
to manuever as close to the earth's surface as
vegetation and obstacles will permit.

Course, airspeed, and altitude are varied in
order to take maximum advantage of the cover
and concealment offered by terrain, vegetation,
and man-made features. Pilots operating under
these high workload and hazardous flight condi-
tions must also be able to maintain geographic
orientation at all times.

Where are we now?

Visual navigation at such low observation
angles is difficult for even the ground trooper
who must be skilled at interpreting landform in-
formation from paper topographic maps. When
the primary task of aircraft pilotage is added,
geographic disorientation becomes a common
occurrence. The Research and Technology Div-
ision at AVRADA is committed to the solution of
this problem with the development of the Night
Navigation And Pilotage System (NNAPS).

The NNAPS is a special purpose, very high
speed digital processing system consisting of
flight and tactical symbology generation,
lopographic map display generation, and an
autonomous terrain-aided navigation system. A
wide variety of operator-selectable symbology
formats are used to display pilotage information

T O increase helicopter survivability in the

ABOUT THE AUTHOR
MA. CAMPAGNA 1S THE PROJECT ENGINEER FOR THE
HARRIS DIGITAL MAP GENERATOR IN THE RESEARCH
AND TECHNOLOGY DIVISION OF AVRADA.

which is superimposed on a FLIR or TV image,
and navigational information which is superim-
posed on a map image.

The symbology was developed at AVRADA in
the flight simulator and intensively flight tested in
the UH-60 Systems Testbed for Avionics Re-
search (STAR). The map image is generated
from a digitized topographic data base con-
sisting of terrain elevations and planimetric
features such as vegetation, hydrography,
transportation networks, structures, etc.

This same topographic data is also accessed
by a terrain-aided navigation processor which
uses a Kalman filter to estimate the vehicle's
position errors. When these estimates are
coupled with the unaided Doppler navigation
system, positional accuracies of 50 to 100
meters can be achieved.

A major advantage

The capability to use digitized topographic
data for both map generation and other func-
tions such as terrain-aided navigation and threat
management is a major advantage of a digital
mapping system over alternative map display
systems which are paper map based such as
projected map displays, remote film strip map
readers, etc.

The first flyable digital map hardware was
developed at AVRADA and flight tested in the
STAR in early 1983. It consisted of storing
precomputed map images on magnetic tape for
recall to a digital display memory and subse-
quent video readout to a standard television
monitor located on the instrument panel. Sta-
tionary, black & white TV map images could be
displayed at several fixed orientations and scale
factors. For flight demonstrations conducted at
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Carlisle, PA, north up 6x6km and
12x12km map formats were used
exclusively. Navigation symbology
which included a moving aircraft
symbol driven by an unaided Dop-
pler output was generated exter-
nally for registration and video in-
setting on the map image. A
course line was also provided by
the symbol generator for insetting
on the map between check points.
This system achieved high accep-
tance by Army test pilots during
many NOE flights at Carlisle.

Moving ahead

Concurrent with AVRADA's in-
house development of this
rudimentary system, a contract
was awarded to the Harris Cor-
poration, Melbourne, FL, for the
design and fabrication of a Digital
Map Generator (DMG) whose
principal function would be the
real-time generation of a
topographical map portraying both
terrain elevation and planimetric
information in a standard closed-
circuit color television format. The
first of these highly interactive,
moving-map systems has been
delivered and installed in
AVRADA's flight simulator for test
and evaluation.

The Digital Map Generator con-
sists of a full ATR unit containing
34 wire-wrapped circuit cards
which perform all of the digital
mapping functions, and a half ATR
unit as the power supply. The
design goal for future operational
systems is a printed circuit version
incorporating map generation,
symbology generation, terrain-
aided navigation processing, and
power supply in a single unit.

Data storage

Two small units in the DMG
suite comprise the Model 6425
Magnetic Tape Loader (MTL)
manufactured by Raymond
Engineering, Inc., Middletown, CT.
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CRUISE |

ABOVE: PILOTAGE SYMBOLOGY SUPERIMPOSED OVER ‘
A TV IMAGE. |

ABOVE: A 3x3km TERRAIN-ONLY MAP IS SHOWN IN THE
ELEVATION SHADING MODE.
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ABOVE: NAVIGATIONAL SYMBOLOGY SUPERIMPOSED
OVER A MAP IMAGE.

ABOVE: THE SAME 3x3km TERRAIN-ONLY MAP IS SHOWN
IN THE SLOPE SHADING MODE.

JULY-AUGUST, 1984

The MTL is a four-track military-
qualified tape unit used as the bulk
storage device for the digitized
topographic data base which is
compressed for efficient storage.
Enough terrain elevation and
planimetric data can be stored in a
compressed format on the first two
serial tape tracks to cover a
geographic area of 100x100km.
The remaining two tracks are
available for field intelligence and
mission-specific data which can be
added during mission planning.
The DMG contains a tape con-
troller which permits data base
read/write operations with an ex-
ternal computer while the MTL is
still connected in the DMG con-
figuration. This is essential for tape
annotation functions.

Seeing it on the screen

During operation, the desired
map position and orientation angle
are transmitted to the DMG, which
can process these inputs at a rate
of 60 Hz. The appropriate blocks
of data are read from tape into an
intermediate buffering memory
from which special high-speed
hardware reconstructs this data at
the requested display scale into a
buffering scene memory.

Readout to the video display at
the desired map orientation angle
can be accomplished with addi-
tional special purpose hardware
processors which generate the
selected contour field and execute
the terrain-shading algorithms. If
the aircraft position is input as the
commanded map position, the
map will translate and rotate
smoothly in an aircraft-centered,
moving-map mode with no time
lags or display degradation. This is
due to the 60 Hz update rate
coupled with sufficient data buffer-
ing between the MTL input and the
video readout. The maps can be
displayed on any standard televi-
sion monitor — or CRT — which
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accepts a 525 line, RS-170, three-port RGB
(red, green, blue) video signal.

A programmable color mixing table located in
the DMG output circuitry is loaded at initializa-
tion and used to assign desired colors to specific
planimetric features such as green for vegeta-
tion, blue for hydrography, etc. A programmable
symbol table is also loaded at initialization and
used to assign 8x8 matrix shapes to each of the
128 point features that the DMG can process.
The point symbols are pinned at their specific
map coordinates but always displayed in a
screen up orientation for readability.

Input/Output communication with the DMG is
accomplished through a 16 bit parallel interface
under external computer control. At AVRADA's
flight simulator, this is done with a DR-11W in-
terface to a DEC VAX-11/780 computer. This
design offers maximum flexibility in the develop-
ment of map control software which can be tai-
lored for the user's specific applications.

Making it work

Operator interaction with the DMG is accom-
plished with a Control Display Unit (CDU)
which is also interfaced with the external com-
puter. The CDU presents the pilot with a list of
control options via a computer generated menu
and transmits selected options back to the ex-
ternal software which sends the appropriate
commands to the DMG. The CDU and the ex-
ternal software package was developed under a
separate contract with Harris Corporation.

There are several types of DMG interface
functions which permit the operator to actively
configure the map video to any desired format:

For example, the DMG may be commanded
to any map coordinate stored in the compressed
data base on tape. This map point may be
selected to coincide with either screen center or
Va of the way up from bottom which affords
more look ahead distance if the aircraft position
is used to drive the map in a moving mode.

Map orientation angle may be driven by the
aircraft heading, in which case the map will
rotate in a heading up mode, or by the aircraft
track or some other fixed angle, such as north,
resulting in map translations only.

Map display coverage per screen area may
be selected by the operator as well. There are
four display scales available for Army applica-
tions — 3x3km, 6x6km, 12x12km, and
24x24km. The 6km and 12km scales appear to
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be the most useful during actual flight, however
the 3km scale may prove useful at lower
velocities and the 24km scale is desirable during
mission planning use.

Two types of shading are available for
operator selection — elevation shading and
slope shading. In the elevation shading mode,
the map is shaded as a function of terrain eleva-
tion bands with the darker shades normally
assigned for the higher elevations. There are
eight elevation bands whose relative width and
absolute vertical positioning may be chosen by
the operator for optimum information content.
This mode can also incorporate the aircraft
altitude into the shade assignment to provide
the capability for terrain avoidance.

In the slope shading mode, the map is shad-
ed with sixteen levels of intensity as a function of
terrain slopes. The result is a more realistic
visual presentation analogous to the relief
shading associated with paper maps.

Freedom of choice

One of the most useful attributes of the DMG
is the flexibility afforded the operator in selecting
exactly what planimetric features appear on the
display. Any combination of topographical
and/or tactical feature subsets may be chosen
via the CDU. The external computer then
transmits a cultural preselect table over the in-
terface to the DMG and only those features
which are selected will be displayed.

Another very critical function which is ac-
complished with the DR-11W interface is data
base interrogation. The external computer may
request a block of reconstructed elevation and
planimetric data from the DMG. This data is
then available for manipulation by external soft-
ware which executes the terrain-aided naviga-
tion and threat management computations. As
stated earlier, this is a major advantage of a
digital mapping system and the importance of
such a capability cannot be overestimated.

Integration of digital map technology into
demonstration programs, such as ARTI and
AHIP, and full scale development programs,
such as LHX, is being planned by Army Avia-
tion. Uses for a digital map generator in applica-
tions other than aviation are rapidly becoming
apparent. The Harris DMG has contributed
greatly in accelerating the advancement of this
technology among other competitive electronic
companies. 1]

JULY-AUGUST, 1984



HOW THE HIDE-WHILE-YOU-SEEK SIGHTING SYSTEM
TAKES THE SHAKES OUT OF BATTLEFIELD TARGETING.

While the helicopter hovers below tree and
ridge lines, only the steerable, ball-shaped
Mast-Mounted Sight is exposed to hostile eyes.
The crew sees without being seen.

The crew also has a sharp, more Jltter—free view
of targets because the sensor mounts floatin a
magnetic field, virtually free of vibration.

The result is crisp, unblurred images on the
cockpit interactive displays. The mast-mounted
sensors include telescopic TV for day sighting
and infrared thermal imaging for missions pre-
viously limited by night, weather or battlefield
smoke and haze conditions.

The McDonnell Douglas Mast-Mounted Sight
is now being flown on Bell Helicopter Kiowa
Aeroscouts under a fixed price development
contract.

The Mast-Mounted Sight is the result of ten
years of stabilized platform research. It has
passed more than 300 hours of Army laboratory
testing and 100 hours of development flight
testing at the Army’s Yuma proving ground.

Today's weapons are built to strike with great
accuracy-if you can find the target! The tech-
nology is here to make possible clear, jitter-free
sighting aboard helicopters and mobile land
vehicles—wherever sensors are required in
high-vibration environments.

‘CDONNELL
DOUGLAS | A



When They’re Shooting at You,

Survivability Becomes More

Than Just a Word

Combat. It taught the U.S. Army. It taught us. We
both put the lesson to work to produce an
advanced tank-killing helicopter that survives.

The U.S. Army AH-64A Apache. An advanced
technology helicopter weapon system that
delivers an awesome array of firepowsr with
deadly accuracy in day, night and adverse
weather conditions.

It's the most survivable helicopter ever developed.

Tested and Proven

Apache Is highly agile, at home i » ~-of-the-earth
flight. It can take hits from 23mm h _n-explosive
incendiaries and 12.7mm armor piercing incendi-
aries, and continue to fight. It has redundant
flight control systems; fireproof crashworthy,
sell-sealing fuel cells; armor protection for crew
and critical components; and a blast shield
separating the crew components.

Hughes Helicopters, Inc.
A Subsidiary of McDonnell Doug!_ns

Crew Protection

Crew Compartment Armor (] Transparent
[T Blast/Fragment Shleld Blast Shleld

That's not all. Survivabllity also means
minimum detection. The AH-64A’s low-flicker
rotor, low-glint canopy, low sound level , Black
Hole engine-exhaust IR suppressor and
compact size add up to minimum detectabllity
across the board. And maximum crashworth-
Iiness Is designed Into the Apache to protect
both crew and alrcraft.

All In all, It's one tough helicopter.
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changes through the centuries. We have

moved from Cain slaying Abel with a rock,
to the Bronze Age, the lron Age, the Age of
Chivalry, the advent of firearms, and the rapid-
fire weapons of the First and Second World
Wars, to what we presently term the modern
battlefield.

The new field of battle

This modern battlefield is a rapidly shifting
and volatile environment covering vast areas.
The Armed Forces that operate on this bat-
tiefield are highly mobile and armed with ex-
tremely effective and deadly weapons. The
speed of battle has been greatly advanced, and
the information required to survive and win on
this modern field of conflict has increased to the
point where mental faculties can no longer keep
up with the enormous flow of battlefield informa-
tion!

However, man is a gifted creature, and in ex-
ercising these gifts, he has developed various
Battlefield Automated Systems or BAS’s that
have the ability to absorb this tremendous
volume of information.

In the world of Army Aviation, Battlefield
Automated Systems exist in three major areas.
They are: command and control; navigation;
and, of course, the aircraft itself. The use of
computers in each of those three areas has
grown enormously in the past few years and is
likely to keep increasing dramatically. As these
heavily computer dependent systems are field-

T HE art of warfare has undergone many
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ed, our very survival on the battlefield is becom-
ing more and more computer dependent.

For that reason, it becomes more and more
important that military computers and pro-
cessors are maintained meticulously. The explo-
sion of computers in Army Aviation systems
brought with it some problems that are just bare-
ly understood even today. Supporting hardware
in the field has always been fairly straightfor-
ward. Even Hannibal had to be able to repair
elephant harnesses when crossing the Alps.
Yet, when going from fixing wagon wheels in the
field to repairing tank tracks, you have not made
a tremendous leap in the concept of logistical
support. When computers became a part of
military hardware, it added the first new dimen-
sion to combat support since field supply was in-
vented in the Old Testament. It added some-
thing called software support.

The heart of the matter

Software, the very heart of all Battlefield
Automated Systems, requires maintenance and
support just like any hardware system in the
field. Software, in general, is not a perishable
product, however, the computer program that
consists of thousands of lines of code can easily
develop a "glitch".

A “glitch” can have disastrous resuits. A re-
cent Space Shuttle launch was delayed exten-
sively due to a software problem. Satellites have
gone spinning into deep space and more than
one honest American has received a million
dollar bill or refund check from the IRS because
of a software “glitch”. Software is one of the
most difficult things about a computer to under-
stand. Although many Americans can now get a
computer to flash their name a few times, to
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really get a computer to do something useful is
still pretty much the perview of a few anointed
souls. To get a military processor, which is
planted within the bowels of a flight conirol
system or your weapons system, to work right is
even more complicated because it uses
assembly languages that are even more difficult
to work with than the higher order computer
languages most of us have at least heard about,
such as Basic and FORTRAN.

Unfortunately the procedures to maintain soft-
ware are not nearly as well defined and
regulated as the support of hardware. It was on-
ly in the 1970's that the need to maintain soft-
ware at all began to be recognized. The Army
has had systems which used computers since
the 60's but each of these systems was general-
ly unique and problems were usually resolved
individually, very much like handtooling a
driveshaft for a specific tank or aircraft.

Software, because of its complexity and being
extremely people-dependent, is usually the
most expensive part of any system that uses
computers. As the use of battlefield computers
increased, it became obvious that a way to
manage and maintain software had to be
established. This need was the driving force
which led to the Post-Deployment Software
Support (PDSS) concept.

Tackling the problem

In 1978, the U.S. Army Materiel Develop-
ment and Readiness Command (DARCOM),
decided to come to grips with the issue of soft-
ware support. At the Department of Army's
direction, DARCOM established a working
group to develop a plan for how software sup-
port should be handled to satisfy the overall Ar-
my need. This working group developed the
PDSS Concept Plan for Battlefield Automated
Systems which was approved in May of 1980.

The Concept Plan called for the establish-
ment of eleven PDSS centers. These centers
were to be created to handle different weapons
systems and different Army requirements. The
Army Aviation System Command (AVSCOM)
PDSS Center (PDSSC) was established at Fort
Monmouth to support the AVSCOM developed
Aviation-Electronic systems.

What exactly is the AVSCOM PDSSC?

Forget the fancy acronym and think of it as a
place where the Army maintains aviation soft-
ware. The size of that job is much greater than
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most aviators are apt to imagine. It's easy to
visualize the changing of an engine or rotor
blade but the maintenance of the codes that
make the SAS work on a UH-60 is not that easily
visualized. The job is done by a small group of
software experts who maintain software pro-
grams and who are constantly looking for ways
to improve the existing software in Army aircraft
today. The mission of the PDSS Center is to
provide expertise, advice and assistance to the
AVSCOM PM's and Project Leaders as they
manage their systems through the various
phases of development.

The PDSS Center provides software exper-
tise at the earliest possible stages in the
development cycle. Support early on makes the
eventual transition of accepting the support job
during fielding that much easier. PDSS person-
nel participate in the design reviews and in the
monitoring and evaluating of the developing
contractors software performance and products.
The PDSSC also supports product assurance
and test activities as part of the verification and
validation process. PDSSC personnel assist in
the evaluation of the configuration management
effort as well. It is during these pre-deployment
phases that the PDSSC begins to look at and
participate in initial production planning from a
software point of view.

As development moves to deployment, the
role of the Center changes. At the transition, the
Center assumes responsibility for maintaining
the software for the readiness organization.
Following fielding, any latent defects detected
by field activities or by “hot bench” testing
within the PDSS Center will be corrected by the
Center.

The key to the future

The challenge to the AVSCOM PDSS Center
is considerable, but also exciting. Software is
the key to improving existing hardware with a
minimum of cost. The potential for expanding
Army Aviation performance is enormous. It is
our charter to ensure that Aviation systems per-
form to the very limit of their capabilities.

DA and DARCOM recognize the magnitude
of this challenge and have dictated a serious ap-
proach to satisfying the need for software sup-
port. DARCOM recently issued the Life Cycle
Software Support (LCSS) Implementation Plan
which ensures that the soldier receives the sup-
port he needs. 1111}
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SINCGARS is little more than
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When the Army’ ready for action,
so 1s the BLACK HAWK.

The U.S. Army demands a high state of
readiness from its equipment. And that’s
exactly what the BLACK HAWK delivers.

It has exceeded all of the Army’s
stringent RAM goals, in many cases dra-
matically. Mean time between failures for
the BLACK HAWK is 40% greater than the
original requirement. And maintenance
man-hours per flight hour have been cut
by more than two-thirds.

To achieve this kind of readiness,
Sikorsky built the BLACK HAWK to precise
RAM specifications. Though its systems
are technologically advanced, they are
easily accessible and modular construction
permits quick “on condition” maintenance.

These and other design features, com-
bined with Sikorsky’s Innovative Logistics
Support, have made the BLACK HAWK the
most dependable helicopter the Army has
ever flown.

At Sikorsky Aircraft, we're proud to
deliver what the Army demands.

Sikorsky. The Leader. kS o™
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TALKING
¥ AIRPLANES

BY MAJOR CORNELIUS J. WESTERHOFF

J

car as one of its lead characters. Not just

an ordinary car, of course, but one that
talks to the driver. Hollywood is well known for
its gimmicky creations but this time the “im-
possible' is not that far from reality. In just a few
months the Avionics R&D Activity (AVRADA)
at Ft. Monmouth will have a “talking” UH-60. It
probably won't have as much personality as its
Hollywood counterpart but the difference is that
ours is real and Hollywood's is not.

Not a new idea

The idea of using computers to generate
machine generated speech is not new. Voice
warning systems have been around a long time.
Today there are even talking soft drink
dispensers. If you are passing through the
Atlanta airport you have probably heard the
computer generated voice in the airport subway.
They seemed to have gone out of their way to
make the voice an irritating monotone.

What is new is that computers can now not
only generate speech but can recognize it as
well. That amounts to a sizeable leap in tech-
nology. Programming a computer to utter cer-
tain sounds is well within the ability of the home
computer tinkerer. Programming a computer to
recognize words with reasonable accuracy and
reliability is quite a bit more advanced.

The reasons for the Army to investigate this
exciting technology is that it promises to be part
of the answer of how the Army aviator is going to
perform a full mission profile in the seat of a

u currently popular television show sports a
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single pilot cockpit. If you don't have a co-pilot to
talk to at least you won't be totally alone! Actual-
ly, the computer can possibly perform many of
the functions of a co-pilot yet never have to
share the “glory" at cocktail parties. Not bad.

It is one of the ironies of modern technology
that although it has made life a bit easier for the
aviator, the aviator in turn is expected to do a lot
more. The hundreds of switches, gauges and
flight instruments which the aviator must know,
challenge even the most seasoned pilot during
times of stress. By providing the aviator with
another means to access and control his equip-
ment it may very well prove to be the margin he
needs to win in future combat.

Genuinely different

Voice technology in aircraft is unique in that it
is the first genuinely different way for Army
aviators to operate an aircraft since the first in-
struments were invented. An aviator has always
related to his aircraft instruments by looking at
them and manually tuning, dialing or switching.
Although instruments have become more com-
plicated and have been improved with digital
displays, aviators still relate to them in the same
way pilots have since the first ones appeared
almost three quarters of a century ago.

Now aviators can be given an alternative by
being able to command a switch or display to do
certain things using only the voice. This whole
new approach raises some very complicated
human factors issues. Those issues are the sub-
ject of studies being conducted at various
laboratories, including AVRADA.

AVRADA's chief engineer for researching
voice technology is Lockwood Reed. Working
closely with the other services which are also
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researching voice technology, Reed is the chair-
man of the Voice Interactive Systems Sub-
Technical Advisory Group. This group meets
periodically to share information and ex-
perience. It is an effective way to ensure that the
services do not duplicate research and get the
full benefit of work accomplished.

Mr. Reed frequently reviews the research be-
ing done by commercial firms as well. By keep-
ing in tune with all work being done both within
and outside of the government the Army will get
the greatest return from its R&D dollar.

When research began on voice technology it
became immediately obvious that there were a
lot of questions needing answers. One of the
first issues looked at was the feasibility of adapt-
ing existing commercial systems for use in Army
Aviation. A major problem in Army Aviation is
the amount of background noise in which a
system has to operate. The programming and
operation of voice recognizers in the quiet,
sterile atmosphere of a laboratory is a far cry
from using them amidst the noise levels found in
a CH-47 or a UH-60.

Compounding that problem are the micro-
phones typically used in Army aircraft. Whereas
Air Force pilots can use the oxygen mask to
reduce some of the outside noise from entering
the microphone, Army Aviators do not have that
luxury.

Aiming for perfection

The Air Force is looking at voice technology
as a candidate for their Advanced Fighter Pro-
gram. In one test their computer achieved 90%
correct recognition even when the pilot was pull-
ing 5 g's. The Army doesn'’t have very severe g
force requirements, but a near perfect recogni-
tion rate is considered the most important re-
quirement for Army needs. The goal is 95% ab-
solute accuracy with a 99.5% confidence factor.
A voice recognizer will prompt you if it doesn’t
understand your command by asking you to
repeat it again. Obviously you don't want to
have to repeat yourself too often which is one of
the reasons that work is continuing in this
technology.

Even when using already developed commer-
cial systems the technical problems of creating
a system useful to the Army aviator is no small
job. Software has to be developed, test routines
devised, and hardware interfaces designed.

Lockwood Reed chose an AHIP type of
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display system as the first candidate for a voice
activated system because AHIP type missions
can require frequent manual tuning and ad-
justments to various avionics equipment. Using
voice systems for activating flight controls ap-
pears feasible but is well beyond the first pro-
posed use of this technology.

Extensive testing has already been con-
ducted in the intelligibilty of computer
generated speech. There was concern that the
mechanical tone of synthetic speech generators
might not be as easily understood as normal
human speech. Testing shows that there does
not appear to be much difference between
understanding human or computer speech.
There is even some evidence that the monotone
of computer speech may be desirable because
it is easier to pick out of a noisy background.

Being able to pick out a computer generated
warning when several radios are chattering may
turn out to be a life saver in combat.

Our Vietnam experience has told us that at
least a few residents of the “Hanoi Hilton™ were
there simply because they did not respond to a
voice warning device in time. The human factors
work still to be done will undoubtedly generate
some fascinating data on how man responds to
his machines.

Astounding potential

AVRADA is looking at the hardware of various
industry leaders in this technology. Among the
commercial equipment being investigated is a
voice recognizer from VOTAN and another from
Interstate. Other, more rugged, non-commercial
systems from ITT, Lear-Siegler, and Texas In-
struments are also being compared. A great
deal remains to be done in this revolutionary ap-
proach to interacting with avionics systems.

Developing the hardware is only one part of
the job and may prove to be the easy part. Find-
ing the best way to use the hardware is a
challenge in itself. The use of voice activated
and responsive avionics has been proposed as
one of the necessary ingredients for a one man
cockpit that can do all of the things the Army
demands. The LHX is a strong candidate for us-
ing voice technology.

If you let your imagination soar, the potential
uses for voice activated systems are virtually
endless. AVRADA expects to remain one of the
leading laboratories investigating this potential
combat multiplier. 1]
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EFTA. DEDIGATED
TO ENGELLENGE

BY CAPTAIN GREG KAUFMANN

J

HE Electronics Research and Develop-

ment Command’s Flight Test Activity

(EFTA) is the primary organization within
DARCOM for providing both the technical air-
craft modifications and RDT&E flight testing for
electronic airborne systems.

This mission hasn't changed since 1909,
when the first aircraft purchased by the U.S. Ar-
my Signal Corps was used to research the
airplane for possible military applications. This
original flight section, after numerous moves
and name changes, now finds itself located at
the Naval Air Engineering Center in Lakehurst,
NJ, as EFTA. Along with the Flight Test
Detachment (FTD) at Ft. Belvoir, VA, EFTA is
able to provide technical assistance for aircraft
modifications, human factors engineering ad-
vice, and the planning and conducting of flight
testing of electronic airborne R&D systems.

Aside from evaluating voice, data com-
munications, and non-communications emitters
EFTA also provides services in fuzes, tech-
nology, electro-optics, lasers, sensors, search-
lights, and ECM/ESM.

Our biggest client

Among the many laboratories and project
managers EFTA services, the Avionics
Research & Development Activity (AVRADA)
ranks as the largest. EFTA currently is working
on numerous projects for AVRADA, including
SINCGARS-V; AN/ASN-132 Inertial Navigation
System (INS); Global Positioning System
(GPS); AN/ARC-199 (HF-SSB) NOE Communi-
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LAKEHURST NAVAL AIR ENGINEERING CENTER, NJ.
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cations System; the Decelerated Steep Ap-
proach & Landing System (DSAL); and the
Systems Testbed for Avionics Research
(STAR). Also, AVRADA, in conjunction with the
FAA, continues to work on the Microwave
Landing System (MLS). EFTA uniquely pro-
vides both the technical expertise to modify the
basic aircraft to accept developmental items and
provides pilots for advising on aviation-peculiar
matters as well as performing the flight testing.

Exceptional assets

In order to support such varied and numerous
requirements, EFTA maintains a fleet of both
rotary wing and fixed wing aircraft. The inven-
tory fluctuates with test requirements, but
ranges from an 0-2 through an RV-1D and from
a UH-1B with autopilot and Microwave Landing
System (MLS) installations to the YEH-60B
SOTAS “Daddy Longlegs”. To successfully
conduct such a varied operation 30 military, 29
DACs, and 67 maintenance contractor person-
nel are employed. The 13 DAC aviators provide
both stability and extensive aviation expertise.

These highly qualified individuals all have a
long history of involvernent with Army Aviation,
and bring great experience to the conduct of the
testing. Also, DACs serve as Quality Assurance
inspectors. Again, stability and a long-standing
term of involvement help to assure a quality
operation. The contract maintenance personnel
also have exceptional technical backgrounds
and are capable of supporting all phases of our
test activities.

A recently concluded RDT&E project, the
Ring Laser Gyro, not only required extensive
modifications to the UH-1H, but also involved a
flight test envelope consisting of continuous,
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unusual attitudes of bank and pitch to the ex-
tremes of normal operational technique. These
maneuvers were necessary to evaluate the
stability of the test gyros. EFTA has the
resources and experience to meet the require-
ments for any airborne electronic RDT&E mis-
sion.

Another project, the Airborne Steerable Null
Antenna Processor (ABSNAP), demands very
specialized skills. This test will involve extended
NOE operations to evaluate the computer's
capabilities under jamming conditions with
various antenna configurations. This test re-
quires pilots to fly the test flight profiles and not
deviate significantly from them. A difference of
just 100 feet in altitude or failure to remain on
course can negate all data gathered on any par-
ticular test run. But piloting the aireraft within the
test profiles is just a small part of the total con-
tribution this activity can make to any RDT&E
project.

Seasoned professionals

As mentioned earlier, the DAC pilots working
at EFTA have a long association with Army
Aviation. All have served in the active Army and,
with the exception of two who are retired warrant
officers and one who is a retired LTC, they con-
tinue their association through the National
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ABOVE: The five major aircraft types currently active in
the ERADCOM Flight Test Activity's inventory are
displayed in front of the EFTA hangar at the Lakehurst
Naval Air Engineering Center in New Jersey.

Guard. This long-standing relationship has paid
large dividends.

The project pilot who is responsible for the Im-
proved GUARDRAIL V has been involved in the
development, testing and fielding of all the
GUARDRAIL systems. Included in this was the
actual use of the original GUARDRAIL concept
(LAFFING EAGLE) under combat conditions in
Vietnam when he was on active duty. This in-
dividual has an institutional knowledge that can-
not be found anywhere else. He can address
any facet of the RDT&E phases, and under-
stands the test flight profiles to be flown and the
significance of deviations from these profiles.

A wide ranging role

Not all testing is necessarily for piloted air-
craft. A project soon to commence involves flight
testing of a lightweight doppler system suitable
for use in the Remotely Piloted Vehicle (RPV).
Other tests involve antennas, seekers and other
electronic oriented equipment.

EFTA also provides support for non-military
projects. AVRADA and the FAA are continuing
work on the Microwave Landing System
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(MLS) so as to collect data which will allow for
the development and updating of criteria, stan-
dards and procedures for operation of heli-
copters within the National Airspace System.
This MLS, mounted on a UH-1B, is the test bed
for the MLS system and is the original of a
system now on board the Space Shuttle.

In the area of technical modifications, a pro-
gram recently concluded for AVRADA by EFTA
involved rewriting a Modification Work Order
(MWO). The UH-1V Medevac aircraft has as one
of its instruments the ARN-124 DME, This DME
could not be installed in aircraft built prior to
1966. Therefore, it was necessary for EFTA to
rewrite the MWO.,

Reaching out

In addition to supporting AVRADA, EFTA also
supports the Special Electronic Mission Air-
craft (SEMA) Product Managers, Signal War-
fare Laboratories (SWL), Electronic Warfare
Laboratories (EWL), the Communications-
Electronics Command (CECOM) and the En-
vironmental Protection Agency. Other ERAD-
COM agencies EFTA is supporting: the At-
mospheric Sciences Laboratory (ASL); the
Combat Surveillance and Target Acquisition
Laboratory (CSTAL); Electronic Technology
and Devices Laboratory (EDTL); the Harry
Diamond Laboratories (HDL); and the Joint
Survelllance Target Attack Radar System
(JSTARS) Program Director.

Selected projects include the QUICK LOOK ||
Cockpit Display Product Improvernent Program;
the ABSNAP project mentioned earlier; and the
Position Location Reporting System jamming
tests. The Belvoir Detachment is in direct sup-
port of the Night Vision and Electro-Optics
Laboratory (NVEOL). Among the more signifi-
cant pieces of equipment produced by NVEOL
were the Pilot Night Vision Systems (AN/PVS-5
and ANVIS) and the Forward Looking Infrared
(FLIR) system.

EFTA support of the above organizations
does not necessarily end with the conclusion of
the RDT&E cycle. The FTD provides their ex-
pertise on new night vision devices to the field
when these systems are being introduced into
line units. EFTA continues to support the EH-1H
Standoff Target Acquisition System (SOTAS)
aircraft deployed in Europe, and still provides
IPs to SOTAS detachments for recurrent and in-
itial pilot qualification training. Maintenance

representatives also accompany them to pro-
vide training in the maintenance arena.

EFTA consists of three branches and the
FTD. The key branch is the Plans, Training and
Operations Branch. It is here that future re-
quirements are identified and present re-
quirements are fulfilled. This office is the inter-
face point between EFTA and all supported
agencies. The Operations Officer is reponsible
to the Chief of this branch for the accomplish-
ment of daily flight requirements for aircrew
training and Operational Support Airlift (OSA).
The Budget office also falls under this branch.

The Maintenance and Supply Branch, the
largest of the branches, is primarily concerned
with the maintenance contractor and providing
the Quality Assurance inspectors to ensure all
work performed by the contractor is up to stan-
dards. This branch is also responsible for supply
operations. The Administrative Branch is re-
sponsible for items such as correspondence,
orders, travel, etc.

The FTD at Ft. Belvoir supports not only the
NVEOL, but also other government agencies
such as the FBIL. In addition to conducting
RDT&E flights for NVEOL, they also conduct
training for advanced technology night vision
devices for Army schools and major commands.

An exciting future

EFTA looks excitedly to the future. Systems
being designed for the Airland Battle and Army
21 are now coming off of the drawing boards
and are moving into the development and
testing phases. EFTA stands ready to support
these efforts in all phases of the RDT&E cycle.

EFTA is a service-oriented organization. We
are dedicated to ensuring that electronic
systems can be used and maintained by the sol-
diers in the field. We are committed to attaining
atimely, responsive, positive attitude throughout
the activity to ensure that you, the user, get the
best product. This includes making available not
only pilots to fly aircraft, but also the institutional
knowledge of systems, such as GUARDRAIL,
QUICKFIX, SOTAS, and the understanding of
the criticality of flight test profiles that exists
within this activity.

In a sentence, EFTA will produce a product
that is useful to the soldier, usable by the
soldier, and of proven reliability for the soldier.
This dedication to excellence in support of the
RDT&E community is what EFTA is all about 1l
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Keep your Hellfire
in Sight

Modern weaponry such as the Hellfire Missile can now provide all-weather, day-
and-night capabilities. But no level of sophistication can let you afford to lose
touch with your weapons system — effective control can be half the battle,
particularly on close air support missions.

The Canadian Marconi CMA-874 Hellfire Control and Display Subsystem keeps
your Hellfire in sight. Suitable for the most demanding missions, the CMA-874 is
lightweight and small enough to fit into today’s crowded cockpit, right up front
where you need it. It features sunlight-readability and full compatibility with the
latest in night vision aids, without the need for ‘quick fixes’. The displays are
clean and organized, with the right display presented at the right time without
the need to reselect from a multi-function display. Easy-to-read, comprehensive
graphics and automatic adjustment of display brightness ensure that you get the
information you need, every time.

For further information on how the CMA-874 Hellfire Control and Display
Subsystem can keep your Hellfire in sight, contact:

-
,We 2442 Trenton Avenue

. - Montreal, Quebec
Canadian Marconi Company Canada H3P 1Y9

. - B gl Tel: (514) 341-7630
Avionics Division Telex: 05-827822




LHX may still be in advanced design,
but the engine is already showing its metal.

Twin Garrett TSE109s. Eachin
the 1200 SHP class, with low risk,
fuel efficient punch. Battle surviva-
bility, from one of America’s most
successful gas turbine engine
builders.

By I0C, the identical power section
of this advanced turboshaft will have
proven itself in over 1000 preduction
engines. Logging nearly a million
flig thours.gf demonstraling, not
boasting, more than 30% reduction
in fuel consumption over engines
currently in inventory.

Because the turbofan version of
the TSE109 was built to unparalleled
military design and test criteria, it will
set a new standard for performance,
durability and safety. And because
experience teaches that needs do
change, Garrett is building the
TSE109 with power growth capability
to over 1500 SHP.

The TSE109. Before it ever came
off the drawing board, we proved
our know-haw in nearly 50,000
production units, Including over
15,000 propulsion engines,

like those aboard the OV-10A Close
Support Aircraft. And we back up
that technology with advanced pro-
duction facilities, a nationwide vendar
base, and an Integrated Logistics
Support network. For detailed infor-
mation, contact: Propulsion Engine
Sales, Garrett Turbine Engine
Company, PO. Box 5217, Phoenix,
Arizona 85010.(602) 231-1037.

GARRETT
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IMPS. MISSION
PLANNING

BY NORMAN E. COLTEN

J

the need for good mission planning has never

changed. It is quite possible that sophis-
ticated equipment utilizing modern technology
has made that even more important than ever.

In order to take full advantage of revolutionary
equipment, such as the Digital Map Generator
(DMG), the aviator must plan its use before he
begins his mission. The complex requirements
of night navigation and pilotage cannot be fully
satisfied by merely installing the electronics
equipment in the aircraft. The mission planning
function must be addressed, particularly that
planning that must be performed in order to pro-
perly and efficiently utilize the DMG.

The first step

AVRADA has taken the first step in address-
ing the problems that must be resolved to pro-
vide the mission planning capability that is re-
quired for optimum utilization of the digital map.
Work was performed under contract by the Har-
ris Corporation (Melbourne, FL) and Anacapa
Sciences, Inc., (Santa Barbara, CA) on an In-
tegrated Mission Planning Station (IMPS).
Harris was responsible for the hardware and
software development, while Anacapa Sciences
performed the necessary human engineering.
The result of that effort was a system that
enables AVRADA to exercise the DMG as it is
likely to be utilized by an aviator.

The heart of the IMPS is a DMG. The DMG is
included so that the IMPS map display is an ex-
act duplicate of the display that the aviator will

I N the constantly changing world of aviation,
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see in the cockpit. The host for the IMPS soft-
ware is a Digital Equipment Corporation VAX
11/780 computer. Special purpose graphics are
provided by a De Anza image processor.

The equipment used for digitization of
overlays and editing are a large Calcomp digitiz-
ing tablet and an Elographics touch-sensitive
panel mounted on the face of the color monitor
used in the system. Symbol generation and
video mixing are performed by equipment that
has been specially fabricated by AVRADA.

Formidable tools

The capabilities of the IMPS include all of the
airborne functions of the DMG and those addi-
tional functions that are expected to be perform-
ed in a mission planning environment. These in-
clude the ability to produce tactical overlays, in-
tervisibility patterns; and perspective views; edit
old or incorrect data; generate mission plans;
and perform simulated flights in the mission
planning station.

Since the basic DMG was designed with only
a computer-to-computer interface, it was
necessary to provide the means for an aviator to
interact with the DMG. The end result of this ef-
fort was the design of a control/display unit
(CDU) and hand controller and the paging
layout with which the aviator can interact. The
pages appear on the CDU and the aviator per-
forms the desired operation by use of a line-
select key or entry of data. Then, the VAX
11/780 performs whatever computations are re-
quired and drives the DMG. The aviator is led
through the appropriate pages and is prompted
for inputs as they are required. The pages were
developed after interviews with many Army
pilots to determine their map information needs.
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Four map scales can be selected —
3km, 6 km, 12km, or 24km — to be the
area shown across the face of the CRT
display. The aviator can choose bet-
ween slope and elevation shading of
the terrain elevation information. A
special mode of elevation shading is
useful for terrain avoidance. In that
mode, all terrain above the barometric
altitude of the aircraft appears in
yellow. At any time, the contour interval
can be changed instantaneously or the
contour lines can be removed entirely.

The center position of the map is
selectable. The map display can be
centered about the aircraft, any
previously entered Air Control Point
(ACP), or any other location for which
the aviator enters the coordinates. The
orientation of the map is also selec-
table with N, E, S, W, aircraft heading,
aircraft track, any ACP, or any desig-
nated course at the top of the display.
The display changes immediately after
the aviator selects a new orientation.

Navigation updates

The system can easily be used to
update a navigation system by allowing
for update of position by coordinates,
laser range and bearing, or resection.
Also, any point can be easily annotated
for future use or recognition by inser-
tion of an alphanumeric symbol at the
point of interest. The range and bear-
ing to these annotated points can easi-
ly be obtained and displayed on the
CDU with respect to either the current
aircraft position or any other reference
position.

The unique DMG capability that can-
not be matched by any of the other
map technologies (paper map, pro-
jected map, video disc) is that of selec-
ting exactly what features appear on
the display at any time. The aviator can
determine his requirements and
establish three presets for each map
scale.

For example, Preset 1 could consist
of coniferous forests, streams, paved
roadways, bridges, railroads, and air-
fields. Preset 2 could consist of
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ABOVE: A 6x6km MAP IS SHOWN WITH ALL TOPO-
GRAPHIC FEATURES SELECTED FOR DISPLAY.
BELOW: THE SAME MAP IS SHOWN WITH THE TOP-
OGRAPHIC FEATURES DE-CLUTTERED.

OPPOSITE PAGE: THREE OF THE MAP SCALES
AVAILABLE FOR DISPLAY ON THE HARRIS DMG
ARE SHOWN FROM TOP TO BOTTOM: 12x12km,
6x6km AND 3x3km. (24x24km IS NOT SHOWN).
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hazards to flight (such as transmission
lines), streams, railroads, and forward
area refueling and rearming points
(FARRP). Preset 3 could consist of tac-
tical information only such as flight
path, landing zone, enemy locations,
FEBA, battle positions, etc.

With the simple push of a button, the
aviator can switch from preset to
preset, or he can choose to display all
of the topographic information, all of
the tactical situation information, all of
his mission-specific data, or any com-
bination of these three classifications.
He also has the capability to add or
delete one feature at a time until the
desired display combination is achiev-
ed.
The system can also be used to ex-
tract feature information about any
given point by moving a cursor over the
point and hitting a button. Then, the in-
formation is presented to the pilot on
the CDU. The pilot also has a special
declutter button that can instantly
remove all but the elevation data.

Flight planning data

The system can also be used to ob-
tain useful flight planning information.
Air Control Points (ACP) can be
entered for use by the navigation
system. Then, based upon the current
aircraft position and speed, various
calculations can be performed by the
system. These would include required
speed, required heading, or time re-
maining to a selected ACP,

A critical piece of information for suc-
cessful mission planning in the high
threat environment is the location of
areas that are covered by enemy air
defenses. In the IMPS, the enemy
weapon locations, ranges, fields of
view, and heights are entered. Then,
after entry of a particular flight altitude
of interest, calculations are performed
indicating what areas are visible to the
enemy weapon and which are not.
These intervisibility plots can be stored
on the tape cassette and taken into the
aircraft for retrieval at the discretion of
the aviator.
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Tactical overlays can be entered in the IMPS.
There are several ways that this can be ac-
complished. The simplest procedure, and the
one most likely to be used if acetate overlays
have already been prepared and are merely to
be entered into the system, involves use of a
digitizing tablet. The overlay is placed on the
tablet and the CDU is used to enter the scale of
the map and the locations of the overlay
registration points, which are then marked on
the tablet.

After the aviator designates the overlay type,
the overlay is traced. When it is entered into the
system, it is displayed on the color monitor
against the map background as it will appear
after it is stored on the tape cassette. If the
overlay is to be created in the IMPS, a map may
be placed on the digitizing tablet, and the
overlay can be drawn on the map while
simultaneously being entered into the data
base.

There is a touch-sensitive screen on the IMPS
monitor. It is possible to utilize this for entry of
overlays "directly’’ onto the map. In either case,
the results are the same — the aviator can see
the overlay against the map and store it if it is
correct or delete it if it is unacceptable.

Three-dimensional views

The plan view presented by traditional maps
and the DMG does not provide a three-
dimensional view of the terrain that quickly
presents the lay of the land. In IMPS, it is possi-
ble to generate perspective and isometric views
of the terrain. The aviator enters the viewing
position, view direction, viewer height, vertical
exaggeration, and view type (perspective or
isometric). The views are generated for im-
mediate viewing and can be stored for recall at a
later time.

The pilot can utilize the IMPS to perform
many of his preflight planning procedures. The
generation of flight plan lines and points that or-
dinarily are written on a paper map or overlay
can be generated in IMPS and are then written
on the tape cassette for later recall. The beauty
of the DMG is that this data will be available
when desired, but will not clutter up the map
when it is not required. In addition to the mere
entry of the flight plan lines, useful information
such as leg length and cumulative flight path
length are calculated for the aviator as the lines
are entered.
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The information contained on the cassette is
very dynamic and is expected to change on a
daily basis. A means must be provided to enter
new data and delete or modify the old data that
has been placed upon the tape cassette. The
IMPS contains an editing procedure that will
enable the aviator to edit the tape cassette in a
simple and straightforward manner.

The edit area is presented to the aviator on
the CRT and he selects which items are to be
deleted by use of the touch-sensitive screen
placed over the IMPS monitor. Entire linear
features (such as FEBA or routes of flight) can
be removed with a single touch. Then, after
removing the unwanted data, the aviator can
add new data by “drawing” on the face of the
monitor. After several iterations of this process,
as required, the tape cassette is rewritten.

Mission simulation

After the tape cassette is completed, the
aviator may then review what has been placed
upon the cassette. A special mode of IMPS al-
lows the aviator to perform a simulation of what
would appear on the map if he were actually in
flight. The map will follow an entered flight path,
move from ACP to ACP, or move as directed
manually by use of a joystick. This enables the
aviator to become familiar with the appearance
of the map as it would be if he were to fly the ex-
pected flight plan. As he goes through the simul-
ated flight, he will discover what information he
has omitted in his editing procedure and he can
add that before his actual flight.

After the aviator has finished in the mission
planning station, he has a tape cassette with all
of the current tactical and mission data that he
can take to the aircraft for his flight. While in
flight, he will annotate the map with additional
tactical information which will be stored upon
the cassette. After his flight, he can re-edit the
cassette in IMPS as the cycle starts all over
again.

This article has described the current state of
the Integrated Mission Planning Station
(IMPS) development in order to provide some
familiarization with the revolutionary develop-
ments forthcoming in the area of digital mapping
and mission planning. The next phase of IMPS
activity will be a two-year simulation effort to
determine what modifications may be required
prior to initiation of advanced and engineering
development programs. {11}
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: Ready (0] Training The U.S. Army’s first AH-1S Co-

- bra Flight and Weapons Simulator for nap-of-the-earth tactical mission crew
training with the world’s first color laser visual system is on line . . . on time.

This spring at Fort Hood, Texas, the U.S. Army began simulation training
of AH-1 Cobra pilots and gunners. A second laser-equipped Cobra simulator
is being delivered later this year, with three more to follow in 1985.

ing weapons effects, in integrated or independent mode,
at a fraction of the cost of training in the actual aircraft.
1 FLIGHT SIMULATION DIVISION

Link’s Synthetic Flight Training System (SFTS) meets all L—x—u-—_
Army flight training requirements—on time and on target.  Binghamton N Y 13902

Crews are perfecting tactical mission scenarios, includ- = I




| Emerson Defense Systems
" Armament * Automatic Test Equipment * Communication Systems ¢ Electronics/Radar
Electronic Warfare * Special Tactical Vehicles = Power Conversion Equipment

. On time...on target...on budget

“ From WW Il bomber turrets to the newest in The Defense Group alone has 10 plants, with

i electronic warfare systems and ATE, Emerson has extensive research and test facilities. Emerson
been building high-quality defense systems for 43 provides exceptional, cost-effective products for
“ years...on time and on budget. Emerson is 55,000 the defense forces of over 30 countries. On time
I people, producing $3.5 billion worth of consumer, On target. On budget.

I industrial and defense products annually.

EH-60A (QUICK FIX lIB). The Quick Fix IIB
program needs a team with a proven perfor-
mance record in: major system production,
-~ software support, fielding and lowest life
~ cycle cost.The Emerson...Comcon...Litton...
SwRI team, together with Sikorsky, offers:
* Emerson's experience in large quantity
U.S. Army system production
* Comcon EW software expertise
» Litton IINS system test and verification
* SwRI EMI and DF error analysis
experience
* Proven Sikorsky Blackhawk Helicopter
and logistics support

EMERSON ELECTRIC CO.

L] Government & Defense Group 2100 West Fiorissant Avenue; St. Louls, Missouri USA 63136 (314) 563-3232




GPS: GLOBAL
POSITIONING

BY IRVING LEVINE

J

Aviators flew and conducted missions with

only a general idea of where they were at
any given moment. Modern warfare won't let
these aviators get away with “rough” naviga-
tional procedures. The aviator must know his
location precisely to be able to position weapon
systems accurately. To do that, navigation must
be exact and not performed by “gut feel”. Even
the Doppler, which is the best thing to come to
Army Aviation since the RMI, doesn’t do the job
well enough. Fortunately, the solution is aimost
here. It's called the NAVSTAR Global Posi-
tioning System (GPS).

A dream come true

The NAVSTAR GPS is a satellite based radio
system which will provide extremely accurate
position and navigation information. Navigating
by satellite is about to come true! The overall
GPS concept consists of space, ground control,
and user equipment segments.

Current plans call for a constellation of 18
navigation satellites in a 12 hour orbit at an
altitude of 10,900 nautical miles. As of today,
there are six GPS operational satellites already
in orbit. With the 18 satellite constellations, there
will always be from 4 to 7 of the satellites within
line of sight of an aircraft.

The way GPS works is fascinating. Each
satellite transmits on the same two-frequencies,
but each has a unique signature to separate it
from its neighbors. The signature is a satellite
specific waveform and an exact timing of the

T HERE used to be a time when Army

ABOUT THE AUTHOR
MR. LEVINE SERVES AS AN ELECTRONICS ENGINEER
IN THE NAVIGATION DIVISION OF AVRADA LOCATED
AT FT. MONMOUTH, NJ.

JULY-AUGUST, 1984

signal. From the aviators view, the satellites can
be considered as known points in space which
the aircraft receiver “ranges on" in order to
compute a position. It takes four satellite signals
to give the receiver an accurate three dimen-
sional position. That is why there will always be
from 4 to 7 satellites’ in direct line of sight.

Tracking and receiving

Ground control stations will track the satellites
and update their position coordinates and timing
signal. Simply stated, for the satellite to provide
the receiver with an accurate position it must in
turn know exactly where it is in space. The
ground control portion of the system will have
several dispersed unmanned monitor stations, a
control station, and several upload stations. The
monitor stations passively (by only listening to a
signal) track the satellites and then feed this in-
formation to the control station. The control sta-
tion computes the 18 satellite positions as well
as recalculating the satellite timing signals.

This information is then sent to the upload
stations which in turn transmits the information
to the individual satellites. The satellites then
transmit their positioning data to the aircraft
receiver which can be thought of as the final link
in a pretty complicated chain.

The receivers (User Equipment) for the GPS
system are being developed to serve a wide
range of needs. They will be used on land, at
sea, and of course in the air. The Army is plan-
ning to use two types of receivers, one is for
Manpack/Vehicular application and the other for
aircraft application.

The satellites will interact with the aviation
user by transmitting their coded signals to the
receiver installed in the aircraft. The aircraft
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receiver locks onto the satellte code and
measures the range to each of the 4
transmitting satellites. Based on those
measurements, the aircraft receiver can
calculate a three-dimensional picture of
where it is and the velocity at which it is
travelling. The receiver then sends this infor-
mation to the proper navigation instruments
in the cockpit for display.

From the aviator's view, the GPS is not on-
ly a highly accurate navigation system but it
is also passive, meaning it does not require
the aircraft to transmit any signal.

The Army is currently using the
AN/ASN-128 Doppler Navigation system as
the standard self-contained navigation
system. The Doppler system is not passive
because it transmits microwave energy
toward the ground in four beams. It then
measures the frequency shift of the return
signals from which it generates navigation
information. One of the limitations of the
Doppler system is that it requires position
updating to limit its position error,

The best of both worlds

Combining the GPS system and the Dop-
pler system is an ideal way to complement the
strengths of both systems. The GPS can be us-
ed to position update the Doppler while the Dop-
pler will reduce the GPS Jamming vulnerability
and aid the system during line of sight satellite
blockage. If the aircraft loses the GPS signal
because of a severe maneuver or jamming, the
Doppler not only maintains navigational infor-
mation but aids the GPS receiver in re-acquiring
the satellite signals.

One of the more interesting aspects of the
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ABOVE: An artist's rendering of NAVSTAR Global Posi-
tioning System (GPS) satellites orbiting the earth.

GPS system is that it provides the pilot with
three-dimensional information. That means
Mean Sea Level (MSL) altitude as well as the
normal steering information. Because of the
GPS altitude, the GPS can be used as a landing
approach system. How precise the landing infor-
mation will be remains to be evaluated during
DTIVOTII. But the probability is high that the In-
tegrated GPS/Doppler system will provide the
Army with a fairly good landing approach capa-
bility in a field environment without requiring the
use of ground based beacons or transmitters.

Putting it in the air

The Army has two UH-60 aircraft equipped
with the Integrated GPS/Doppler systems. The
Avionics Research and Development Activity
(AVRADA) performed tests to make certain that
the integrated GPS/Doppler system functioned
properly without interfering with the remainder
of the aircraft avionics equipment. AVRADA
then evaluated the performance of the systems
through test flights at Lakehurst Naval Air Sta-
tion using pilots from the ERADCOM Flight
Test Activity (EFTA). So far the test results
have exceeded many of the program goals.

Testing has also begun at a laser in-
strumented range. AVRADA is presently
developing the Integration to allow a combined
satellite and self-contained navigation system
(Doppler or Inertial) to be installed in the AHIP,
AH-684, CH-47D, and other Army aircraft.

The bottom line is that the NAVSTAR GPS
will provide the Army aviator with navigational
accuracies not available in any aircraft in any
service. {111}

ARMY AVIATION 59




accuratelywith dlspiays human _ngmeered for many wsxbilliy and environ—
mental conditions. AMETEK instrument specialists, with over 50 years aircraft
experience, design solid-state reliability, liquid crystal and other integrated
display and sensor technology into systems for all types of applications.
Contact Military Marketing Manager, AMETEK Aerospace Products, Sellersville,
PA 18960. (215) 257-6531. Telex: 84-7445.

AMETEK

U.5. GAUGE DIVISION




ADAS: DIGITAL
AVIONICS

BY MAJOR ROBERT E. BRITT
AND RAYMOND F. CLARK

)

HE Army Digital Avionics System

(ADAS) Program combines the following

control and display functions for an Army
BLACK HAWK helicopter flight crew: flight; navi-
gation; engine/transmission/fuel/rotor; cau-
tion/advisory; secondary systems; ASE; CEOQI;
checklist; and emergency procedures.

This is done using four Cathode Ray Tube
(CRT) displays, two Keyboard Terminal Units
(KTU), and digital hardware and software,
which eliminates most of the wiring, circuit
breakers, dedicated controls and displays.

Easing the workload

The largest and most exciting benefit of
ADAS is a reduction in flight crew workload,
which greatly expands the flight crew’s mission
capabilities. In this article, we will discuss some
examples of checklist procedures with ADAS,
as well as some emergency procedures.

One of the top-level function keys on each
KTU is CHECKLIST. Pressing this key calls up
the CHECKLIST MENU and displays it on the
inboard CRT. Through the use of the line keys
adjacent to each CRT, and/or a dedicated
switch on each collective, the crewmember is
able to advance to the next line in the checklist
(or go backward), and to set/enable/disable the
associated secondary system(s), as required by
that checklist step. All this is accomplished
without the hand-held paper checkiist and
without a myriad of knobs, dials and switches. A
few subsystems, such as STABILATOR CON-
TROL, are not included because of their imprac-
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ticality, the need for dedicated access, and/or
for safety-of-flight reasons.

In a typical example of a checklist item, the
active checklist step (such as "“POSITION LTS -
SET AS REQ'D") is displayed to the flight crew
in inverse video. The crew can always see
where they've been and where they're going in
the checklist because the previous step and
next step are also shown. By depressing the line
key to the left of the inverse video line, the next
checklist step is displayed.

This new page, too, has its own secondary
system control and the crewmember can per-
form the required procedure by simply depres-
sing the appropriate line key on the upper half of

" the CRT.

Once that command is given and the action is
complete, ADAS displays that condition to the
crew by inverting the video for the current condi-
tion of that secondary system.

Automatic presets

It is interesting that when ADAS is first turned
on, it automatically presets many other second-
ary systems to the condition required by the
checklist (such as "VENT BLOWER - OFF" or
"BACKUP HYD PUMP - AUTQ"). Also, certain
checklist steps are grouped and displayed on
one “page’, such as BEFORE TAKEOFF,
AFTER LANDING etc.

Another key benefit of ADAS is that all
emergency procedures are part of the system.
For all practical purposes, this means that the
need to memorize a large volume of information
(much of which can be easily forgotten or con-
fused under conditions of stress, fatigue, or ac-
tual battle) disappears, along with the cumber-
some paper checklist — except, of course, the
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one which will follow if you lose your ADAS!

With ADAS, all emergency procedures are
immediately available for display on the CRT's,
either by manual selection from the EMERGEN-
CY PROCEDURE MENU PAGES or auto-
matically. The automatic feature allows cau-
tions, warnings, and their associated emer-
gency procedures to be triggered by existing on-
board sensors and switches. Instead of il-
luminating a segmented light on the caution/ad-
visory panel, as occurs now when one of the
sensors detects an emergency condition in an
Army aircraft, the plain text caution/warning
legend is displayed on the inboard CRT and a
master caution/warning legend on the outboard
CRT.

Automatic displays

If the condition is a warning, the asso-
clated emergency procedure is automatically
displayed to the pilot on the inboard CRT. For a
caution condition, once the caution is acknow-
ledged (by pressing a cyclic switch) its emer-
gency procedure is automatically displayed on
the inboard CRT. Also, ADAS contains a voice
synthesizer to alert the crew by a voice warning
such as “WARNING — #1 ENGINE OUT"".

This allows the crew to minimize their
division-of-attention and to remain “outside” the
aircraft while completing the procedure. The line
keys can still be used to set/enable/disable
secondary systems to accomplish the emer-
gency steps called for in the caution capsule.
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When multiple cautions occur, the system
automatically prioritizes them, and if they are
related, combines them. All unacknowledged
cautions are displayed on the inboard CRT(s)
and automatically handled in priority order. An
example of several related cautions would be
the failure of the #1 and #2 hydraulic pumps at
the same time. The failure of the #1 hydraulic
pump by itself has been assigned a certain pri-
ority which would call for an associated emer-
gency procedure.

Urgent priorities

However, the simultaneous failure of #1 and
#2 pumps is assigned a much higher priority
and calls for emergency procedures which are
different from those required for the failure of the
#1 pump alone. The automatic display to the
pilot of the highest priority emergency pro-
cedure required for the current condition is a
significant reduction to workload during a period
of high stress. At anytime, all active cautions
can be recalled and displayed via the KTU
“CAU" button.

In addition to enhancing the flight crew’s abili-
ty to do its assigned mission, other very impor-
tant benefits accrue. These include a reduction
in aircraft system weight and cost, an improved
ballistic tolerance because of reduced wiring
bundles and harnesses, an increased redun-
dancy in the monitoring and displaying of air-
craft faults and failures, and the automation of
many routine “housekeeping'’ chores. 1]}
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ILS: INSISTING ON
SUPPORTABLITY

Logistic Support” states in part that “ILS

is the unified and iterative approach to the

management and technical activities needed to:

(1) Influence operational and materiel re-
quirements and design specifications.

(2) Define and support requirements best
related to materiel system design and to each
other.

(3) Develop and acquire the required support.”

The same regulation further states: ‘Planning,
management, design, and refinement of the support
system will start early in the life cycle and be con-
tinuous throughout a materiel acquisition pro-
gram.”

u RMY Regulation AR 700-127, 'Integrated

The policy emphasis on starting the logistics ef-
forts in the earliest phases of equipment develop-
ment is visible in the quotations above and in the
thrust that ILS must influence operational and
materiel requirements.

The cart before the horse

Unfortunately, some people believe that sup-
portability planning cannot start until there is a
describable piece of equipment for which to devel-
op support plans.

Such is not the case since, from the logistician's
point of view, the fact is that once the design is
established, the required support is essentially
fixed. After all, once a set of basic choices is made
(such as type of technology to be used) and the
partitioning of the system into modules is ac-
complished, then the nature and approximate com-
plexity of the modules is set. Already, the key
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parameters which determine support require-
ments and costs — such as reliability, complexity,
and module size — have to a great degree deter-
mined the cost and size of the modules and of the
total equipment.

Even though there is not an executed design at
this point, the variables which generally deter-
mine the nature of the best support approach
(throw-away, 2-level, 4-level, etc.) are no longer
independent variables. It still remains possible to
generate a poor design or a good design; but if
one assumes good design practice, then the
resulting equipment will have a profile of support
requirements largely determined even before the
detailed design effort begins.

The above rationale describes the basis for the
generally accepted concept that by the end of the
Program Initiation/Concept Formulation Phase
over 85% of future expenditures on a program are
already committed. It is also well established
that support costs far exceed acquisition costs in
avionics systems.

Logistics Engineering

Therefore, it follows that to minimize life cycle
costs, supportability considerations must help
determine operational and materiel requirements
and the basic design starting at or before pro-
gram initiation as stated in AR 700-127 quoted
above. This activity is best defined as Logistics
Engineering.

Logistics Engineering as practiced in support-
ability planning is an emerging technology. The
tools are Logistic Support Analysis (LSA),
Maintenance Plan Analysis (MPA), Maintenance
Engineering Analysis (MEA), Reliability Centered
Maintenance (RCM), Availability Driven Spares
Computation Techniques, Life Cycle Cost Analysis
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LOGISTICS ENGINEERING BY PROGRAM PHASE

Program Initiation / Concept Formulation
» Supportability and Trade-olf Studies
= Establish and modify supportability baselines

Engineering Development

* Assist design team to incorporate supportability
features into the equipment and software design.

* Aim for design simplicity, ease of maintenance,
testability, reduction in required skill levels and training,
and ease of verification of performance.

Production and Deployment

= Develop, distribute and execute the Materiel Fielding
Plan (MFP)

= Follow-up with accepting units to uncover and correct
support problems.

(LCCA), and custom designed trade-off studies.
Professional practitioners capable of using
these tools and integrating the resuits are in
short supply but are increasing in numbers and
can be found.

To achieve the objectives of minimal life cycle
cost and supportability, R&D budgets and
schedules must include the funds and time to do
the analysis and trade-off studies that will
establish the requirements and design for a sup-
portability baseline very early during the concept
formulation phase or advanced development
phases.

Department of Defense Directive 5000.1 states
that ““Logistic supportability shall be a design re-
quirement as important as cost, schedule and per-
formance.” In the future, if current trends con-
tinue toward appreciation of the critical need to do
supportability — performance — hardware con-
figuration studies before physical hardware
design begins, budgets on new starts will be re-
quired to reflect a reasonable balance between
logistics planning activity and equipment develop-
ment activity to be accepted. Also, as programs
progress, logistics items will not be permitted to
be the first items cut to finance hardware design
overruns or to replace funds lost through
budgetary cuts.

To implement the concept described above,
program management should:

(1) Include logistics engineering capability on
the management and planning team from the
beginning.

(2) During the earliest possible phase, request
that supportability alternatives be proposed and
that trade-off studies be made between each of
these and equipment design considerations.
Select the tentative results which appear to give
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the best balance between supportability, perfor-
mance and LCC as the basis for proceeding.

(3) As the design concept develops, revisit and
update these studies to increase the visibility of
the trade-offs to be made. Remember this is an
iterative process.

(4) Make certain these studies involve the
whole design and management team. They must
be interdisciplinary, including logistics engineer-
ing design, testability, Reliability, Availability,
Maintainability (RAM) and the program manage-
ment members.

(5) Develop and maintain a good Integrated
Logistic Support Plan (ILSP) which delineates
the maintenance concept in such terms that
design decisions can be made in support of the
plan. Be prepared to alter some aspect of the con-
cept when new studies indicate the need for a
change, but keep it current.

(6) Watch for opportunities to innovate. Don't
be bound by support approaches used for yester-
day's technology. For instance, if the opportunity
arises to achieve very high reliability and availabili-
ty as a result of the new technology, and this can
justify 2-level maintenance and considerable
module throw away, then plan it and fight for it.
The analysis tools to justify such new approaches
are coming of age.

Summary

The basic responsibility of the materiel acquisi-
tion community to develop equipment providing
maximum performance and readiness at
minimum life cycle cost requires that supportabili-
ty considerations must help dictate both opera-
tional requirements and equipment design. To do
this logistics engineering must participate as a full
partner from the earliest phases of program plan-
ning through the entire acquisition process. This
concept is now adequately reflected in DOD and
Army policy. Personnel competent to carry these
responsibilities are in short supply but are becom-
ing increasingly available.

Initial program planning must include funding
and schedule consideration of the need for sup-
portability considerations during all phases of the
program. Also, the program manager should ac-
tively pursue guidance from the entire design
team through trade-off studies to develop a ten-
tative maintenance concept which can be used as
a basis for design decisions. This maintenance
concept is also subject to changes in the iterative
process of successive refinement of the plan.lllll
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BY CHRISTOPHER LUCAS

J

that the Avionics Activity of the U.S. Army

at Fort Monmouth, NJ, is the responsible
Army materiel developer for land vehicle naviga-
tion systems. They can't see the avionics con-
nection. However, this apparent incongruity is
better understood when it is realized that land
navigation heading sensors are often a spinoff
from aircraft navigation systems.

Operational scenario

The U.S. Army has a need for a family of low
cost navigation aids for ground combat vehicles
such as tanks, combat support vehicles (ammo
re-supply, etc.) and combat service support
vehicles (medical evacuation). The operational
scenario for these vehicles anticipates an en-
vironment in which electronic countermeasures
will be extensively utilized. This would then re-
quire a self-contained navigation system that
can function without using radio type transmit-
ted signals. The operational need for a naviga-
tion set is expected to be greatest during
periods of reduced visibility (mainly nighttime).

Other threat conditions include extensive use
of smoke and other obscurants. In addition, the
vehicles will be exposed to artillery fire and the
possible utilization of nuclear, biological and
chemical (NBC) weapons. This will result in
closed hatch and gas mask operational condi-
tions which will further stress the duties and
navigation functions of the crew. Thus, it can be
seen that several operational threat scenarios
support the need for land navigation aids.

v ERY often people are surprised to learn
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The state of development of airborne navi-
gators is more advanced than that of ground
navigators because of the greater importance of
navigation to aircraft. The affiliation of ground
guidance systems and airborne avionics is not
peculiar to the Army since private industry also
follows this same association.

For example, land vehicle navigators are be-
ing designed and produced by aviation oriented
companies that include Litton Guidance and
Control Division, Lear Siegler, and Singer Kear-
fott, just to name a few. In addition, some land
navigation manufacturers even have aviation
related words in their names such as Sperry
Flight Systems, Marconi Avionics, and Aviation
Electric LTD. Thus, it can be seen that the
avionics industry is a major supplier of land vehi-
cle navigation systems. This expertise will once
again, in the near future, be called upon to pro-
vide equipment that will enable the Army to ac-
complish its ground mission.

Primary objective

Our primary objective in developing land vehi-
cle navigation aid systems is to achieve low cost
per unit. This means different things to different
people but, in general, we would like to aim for
costs of less than $2,500 for a heading device
and less than $5,000 for a heading and position
location system. These costs are three to five
times lower than the cost of equivalent types of
aircraft navigation equipment.

The low cost requirement is vital because of
the Armys’ desire to put a heading device into
every combat vehicle. Even if this is not afford-
able, the goal of fitting the ground vehicle fleet
with a widespread heading (and position) capa-
bility, makes low cost paramount.
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The typical self-contained Land Navigation
System utilizes the principle of dead reckoning
navigation. This principle is very simple and re-
quires only two types of data generated from
within the vehicle itself: (1) the heading direction,
in angular measure, of the vehicle with respect
fo a reference direction; and (2) a simultaneous
continuous measure of distance traveled in the
associated heading direction. This data then
defines a vector in polar form, and hence it is on-
ly necessary to continuously resolve and in-
tegrate these vectors into Cartesian com-
ponents. Therefore, for the Army application,
the equipment will be required to resolve these
vectors and update Universal Transverse Mer-
cator (UTM) position coordinates from the
originating known starting coordinates.

Mechanization

The four major functional components of a
self-contained land vehicle navigation system
are: (1) Heading Sensor; (2) Distance Sensor;
(3) Computer; and (4) Display/Controls.

The common state-of-the-art heading sensor
utilizes tried and true heading devices to provide
the required directional data. These sensors in-
clude a north finding gyroscope, a directional
(displacement) gyroscope, or a fluxgate type of
magnetic sensor. New emerging technology
heading sensors include laser gyros, gas rate
gyros, fiber optic gyros, and fluidic devices. The
heading sensor is the most critical component of
the navigator and further discussion will be pro-
vided in concluding paragraphs.

The second major functional component of
the navigator is the distance sensor which pro-
vides distance traveled data. This data is com-
monly provided by a simple device that is driven
from the vehicle power train in the same way as
an odometer. It outputs a finite number of elec-
tronic pules per revolution which can thus be
processed to provide distance traveled data.

The third major component in the typical
system is the computer, which receives and pro-
cesses the heading and distance data into north
and east position location displacements to
maintain the vehicle’s current position coor-
dinates. Thanks to revolutionary advances dur-
ing the past several years in microcomputers
and integrated circuitry, the computer function
can be reliably accomplished in a small package
and at a low cost.

The fourth and last major functional compo-
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nent concerns display and controls. Again, this
area will certainly be effected by major changes
in technology that could result in packaging and
cost benefits. From the Army's viewpoint, spe-
cial attention must be given to the dis-
play / controls in terms of man / machine inter-
face, other crew duties, the vehicle environ-
ment, and the problem of compatibility with
night vision goggles.

Key requirements

It is anticipated that the Army’s forthcoming
Vehicular Navigation Aids System (VNAS) re-
quirements will specify a family of inter-
changeable modular building block compo-
nents. The VNAS initial basic building block sets
may consist of two or three different “Heading
Reference Sets™ with each having a different
performance envelope. Heading accuracy is the
most significant performance difference be-
tween the sets.

Each of these sets could be required to have
a discrete accuracy that may range from a low
accuracy of + 10 degrees to a high accuracy of
+1 degree. Two of the three Heading Refer-
ence Sets will further be required to expand into
a position location set. Each set may have a
distinctively different accuracy capability that
ranges between 2% to 9% distance travelled
(CEP).

In addition to the different Heading Reference
and Position Location Set configurations, the Ar-
my may require add-on display capabilities
which could include a second heading indicator
unit or a second heading and position location
display unit. This would allow Army vehicles,
such as a tank, to be equipped with navigation
displays in both the Drivers Station in the tank's
hull and the Commanders Station in the turret.

The challenge

The challenge for industry is to produce a low
cost self-contained ‘““Vehicular Naviation Aids
System” that can meet the Army'’s performance
requirements. The key thrust to lowering system
cost is fo reduce the cost of the heading sensor
which is the most expensive VNAS component.
However, the heading sensor is not only the
highest cost element: it also governs the perfor-
mance, capability, and limitations of the entire
system. Because of this characteristic, extreme
care must be taken to pursue the development

(Ground Navigation — Continued on P. 70)
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PDSSG: SOFTWARE
SUPPORT CENTER

BY RONALD KUROWSKY

J

HAT exactly is a Post Deployment
W Software Support Center, where does it
live, and what does it do for me?

The understanding of Post Deployment Soft-
ware Support doctrine has suffered due to a
lack of a focal point where that doctrine could be
viewed in action. That missing focal point is pro-
vided by the advent of the Post Deployment
Software Support Center (PDSSC). The
PDSSC is more than just a two dollar
title/acronym combination. The PDSSC is the
activity where software support doctrine
becomes real. By viewing the function of the
PDSSC throughout a software product’s life cy-
cle, the entire concept of life cycle software sup-
port may be seen in action and understood.

Understanding the process

Our traditional means of understanding the
hardware manufacturing process has centered
around factories, which millions of grade school
children have learned are based upon Eli
Whitney's invention of interchangeable parts,
and Mr. Ford's invention of the assembly line.
That process of learning about hardware con-
cepts is further reinforced throughout our lives
by the ownership and maintenance of
automobiles. But where do we see and under
stand the software life cycle in our everyday
lives?

The role of the PDSSC in the software life cy-
cle directly corresponds to the role of the factory
in the hardware life cycle. The PDSSC is the
focal point for software suppon, it is a facility, it is
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a capability, and it is a staff of software support
personnel.

In order to better understand what the
PDSSC consists of, and what it really does, a
more detailed analogy between the software life
cycle and the hardware life cycle can be used.

Hardware activities in factory

The factory is the best vantage point for
understanding the life cycle of a hardware pro-
duct. In general, the factory participates in the
following aspects of a hardware product life cy-
cle.

The product is designed.
Prototypes are made.
Product is tested.

Parts are ordered.

Assembly line established.
Production run is made.
Product is fielded.

Product is updated/modified.

We can see the hardware life cycle in our
lives, but the software life cycle remains invisi-
ble. Participation of factories in the life cycle of
hardware is almost universally understood by
Americans, because every aspect of it is expos-
ed to us in our daily experience. The design
features of the latest automobiles are touted to
us in advertising. Each year, Government
testing of production automobiles for fuel
economy becomes a common center of conver-
sation. How many Americans are not aware of
the long arm of automobile product recalls, as
product deficiencies are found after fielding?

But where do we find similar everyday ex-
periences which make the software life cycle
understandable to us? Advertising of personal
computer software products is directed toward a
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relatively small audience. Testing of software
products is not a well defined activity within the
industry, and even if recognized software stand-
ards did exist, not many of us would have any
reason to care about the results of relative soft-
ware product ratings. More importantly, al-
though software and microprocessors are com-
ponents of many day-to-day products, we re-
main unaware of their existence. For example,
most people do not know that an Intel 8086
microprocessor is used to control fuel injection
within many Ford automobiles. When the car’s
engine will not start, we do not stop to think that
there may be a bug in the processor's software.

What would happen if thousands of such fail-
ures occurred? Obviously, the factory needs to
maintain a software repair capability equal to the
complexity of the software and the likelihood of
needed changes to the software.

“The software repair shop”

The Army has established the AVSCOM
PDSSC, co-located with the US Army Avionics
Research and Development Activity (AV-
RADA), as the agency for repairing and modify-
ing the software of aviation Mission Critical
Defense Systems (MCDS), and for insuring
that newly procured MCDSs are based upon ef-
ficiently supportable software. In this role, the
PDSSC is more like a repair shop than a factory.
However, many of the analogies to factory
operations still lend themselves to an explana-
tion of the PDSSC Concept and how it improves
the acquisition and support of software.

The design department

The PDSSC possesses the software exper-
tise and system engineering expertise to identify
cases where the existing software can be
modified to support improved hardware, instead
of requiring the Government to buy completely
new software.

Additionally, the expertise of the PDSSC on
earlier similar systems will allow them to assist
procuring program managers, by insuring that
design and product specifications eliminate soft-
ware deficiencies of the types noted in the
earlier system. The PDSSC will be particularly
helpful in this regard because, not only will it be
familiar with the previous system, but it will also
be familiar with all of the software interfaces
which the improved product must be designed
to meet, if it is to replace an existing assembly.
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When Eli Whitney first experimented with the
assembly of US Army rifle parts from standard-
ized interchangeable parts, he certainly never
envisioned standardized software modules as a
commodity to which his technique could be ap-
plied. However, many instances now present
themselves where the PDSSC as an agency
and facility for software support can help the Ar-
my take advantage of the existence of sofiware
modules within its own inventory, instead of re-
quiring it to purchase or develop new software.

The assembly line

The PDSSC is the repository for all of the soft-
ware and hardware tools which make up a soft-
ware support environment. The software devel-
opment environment is the assembly line upon
which software repairs and software modifica-
tions are made. Just as a capital expenditure is
required to establish a hardware factory, so is a
significant base of hardware and software pack-
ages required to perform software repair/
modification. In cases where it is possible, the
use of the same software support environment
tools for more than one MCDS will mean con-
siderable cost savings.

A computer system is the core of the PDSSC
concept for providing software support. Modifi-
cations to MCDS software and the performance
of MCDS test and validation procedures are per-
formed with this computer system. Test cells, in
support of each assigned MCDS, are main-
tained as repositories for the actual MCDSs in
which tests are carried out. Ten such cells
presently exist.

Staff of the PDSSC

The PDSSC Staff is the most important ele-
ment of the PDSSC capability, both in terms of
cost savings and in terms of the quality of ser-
vices provided. The cost of maintaining trained
software personnel throughout the life of an
MCDS can rival the purchase cost for the actual
MCDSs themselves.

By aligning its staff to specialize in a particular
type of MCDS or in MCDSs which are based
upon particular microprocessors/programming
languages (thus allowing one staff to support
many MCDSs) the PDSSC can reduce staffing
levels required to provide software support for
systems after fielding. This economic use of the
PDCCS Staff is a key to the cost savings envi-

(Software Support — Continued on P. 70)
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AVRADA: NEW JERSEY
T0 ST. LOUIS

BY PETER BOXMAN

J

Avionics Research and Development

Activity (AVRADA) is to support the St.
Louis aircraft Project Managers during aircraft
development, product improvement, and pro-
duction. AVRADA's geographical location at Ft.
Monmouth, New Jersey, places it where it can
maintain close coordination and contact with the
Army's research and development efforts in the
electronic world.

Unfortunately, this also means that AVRADA
is half a continent away from the aircraft PMs
who depend on AVRADA's services. Recogniz-
ing that face-to-face contact with the PM offices
is essential to its mission, AVRADA maintains
an office in St. Louis only a few feet away from
the PM offices.

Working together

AVRADA's St. Louis office works closely with
Fort Rucker, the PMs, and, of course, all of the
AVRADA Divisions at Ft. Monmouth. Here are
some of our recent accomplishments:

@ Coordinated with the Army community the
concept that avionics must be looked at as a
lotal system, not simply as an autonomous col-
lection of radios, navigation equipment, fire con-
trol, and cockpit instruments, etc. This approach
is essential to capitalize on new technologies,
especially in the area of computers and, as
such, is the key to further enhancing aircraft
capabilities. A requirement document has been
drafted by the Army's Aviation Center, called the
Integrated Digital Avionics System (IDAS) to

o NE of the most important missions of the
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embrace this concept. This draft requirement
promises to be a significant leap forward in the
way avionics are developed and integrated into
our aircraft of the future.

@® Developed a research and development
program in response to this draft requirement.
This program is also called IDAS and is essen-
tially an avionics system validation facility to
develop and verify that all the avionics systems
work together in a dynamic simulated environ-
ment prior to implementation in a new or pro-
duct improved aircraft program.

@ Developed a program to standardize avi-
onics, taking full advantage of both DOD and In-
dustrial technologies as they appear, and to
become more responsive to the needs of the in-
dividual aircraft PMs.

@® Gained user and customer support to
develop product improvements to make the
AN/ARC-186 and 164 (VHF and UHF) radios as
well as the AN/APX-100 transponder multiplex
compatbible.

@ Developed and contracted for an improv-
ed cockpit and avionics system for Joint STAR/
OV-1 that is interchangeable with AHIP avi-
onics.

@ With coordination from the Aircraft Sur-
vivability Equipment PM, determined feasibility,
cost, and schedule for integrating ASE equip-
ments with AHIP and JSTAR avionics.

® Developed plans to provide alternatives to
keeping the UH-1 avionics operating for the full
length of the fleet life. This program is in
response fo the Army's need to maintain the
UH-1 fleet until at least the year 2,000 and the
fact that most of the avionics installed in today's
UH-1 fleet will become increasingly difficult to
keep operating as time goes on.
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AVRADA St. Louis

(Continued from Previous Page)

Ground Navigation
(Continued from Page 66)

@ Prepared and published the Army portion
of a tri-service Avionics Data Base. This data
base, now being automated, allows aircraft
managers instant access to information about
any avionics item within the Army, Navy and Air
Force.

@ AVRADA St. Louis has been fortunate to
be a part of the AHIP team by preparing the
avionics section of the AHIP Request For Pro-
posal; being a part of the Source Selection
Evaluation Board; chairing the avionics section
review during both the Preliminary Design
Review and the Critical Design Review; and by
representing the AHIP PM at various technical
reviews.

The AVRADA St Louis office provides
daily engineering support to AVSCOM and
DARCOM aircraft managers. Support includes
developing Product Improvement Programs
(PIPs) as well as working on improvement pro-
grams for the UH-60 and the AH-64.

The challenge of supporting the aircraft
PMs is a daily, unending effort. AVRADA is for-
tunate to be able to provide support both from a
laboratory site as well as from just outside of the
PM's door. It is a unique and responsive system
and one that AVRADA is proud to be a part of.
The AVRADA St. Louis office takes great pride
in its ability to provide for its most important
AVSCOM mission, supporting the PM, at his
own doorstep. ]

of only those potentially low cost sensors that
can provide the required performance and tech-
nical capabilities.

Once developed, the sensor can then be
coupled to the other presently available low cost
system components which include the distance
sensor, the computer and the display / control
unit. Therefore, it can be seen that the key to the
VNAS challenge lies in the development of pro-
mising heading sensor concepts that have the
low cost potential and necessary technical
charactertisties. 1]}

Software Support
(Continued from Page 68)

sioned by the Army in the implementation of the
PDSSC concept.

The payoff from the Army’'s commitment to
bring software costs under control is realized
within the PDSSC. The PDSSC provides the Ar-
my with the physical, professional, and organi-
zational resources to implement its software
policies. Whenever the provision of cost-effec-
tive BAS software is discussed, the PDSSC is
the primary vehicle for realizing the Army's
goals. In short, the PDSSC is the activity which
allows the Army to procure high capability
MCDSs and employ them without spending the
entire National Defense Budget on MCDS soft-
ware. i

Second AAAA ASE Symposium Planned

The 2nd Annual Aircraft Survivability Equipment (ASE) Symposium
to be sponsored by the Army Aviation Association of America, in
cooperation with its industry member firms, will be hosted by
E-Systems, Garland Division, in Dallas, Texas, on 7-8 November 1984.

The 1984 ASE Symposium, which will explore active jamming and
decoying technology and developments at the SECRET level, is open
to all interested AAAA members from NATO/ABCA countries who
possess the appropriate level clearance.

Please contact Lynn Coakley at the AAAA National Office, at (203)
226-8184 if you would like information about registration or housing.
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Fart Jackson, SC 20208
LORD, Gerald

303 Sunset Drive

Dahionega, GA 30533
SMITH, Robert H.

Hg, USATC-E

Fort Leonard Wood, MO 65473

Colonels

TAYLOR, Edward J. Jr
Hq, USEUCOM Box 608
APO NY 09128
WAGG, Robert A,
4300 Goodfeliow Bivd.
S1. Louis, MO 63120
WILBUR, Paul A.
HHC, DISCOM, 2d Inf Div
APQ SF 86224

Lt. Colonels

CHASTAIN, William M.
USA War College
Carlisle Barracks, PA 17013

COOPER, Nelson J
5602 Lockheart Circle
Fayelieville, NC 28303

COZZALIO, Ace A.
41st Co, Cmr 3
Fort Rucker. AL 36362

DONNELL, Victor L. Sr
11501 Brodie Lane
Austin, TX 78748

ERKINS, Moses
6816 Rock Creek Court
Alexandria, VA 22306

FULLER, George D.
USACAC
Fort Leavenworth, KS 66027

GRAHAM, Bobby L.

Star Route Box 3207
Wasilla, AK 99687

GRIMSLEY, Turner E.
405 Oakwood Drive
Enterprise, AL 36330

HANDY, Malvin L.

577 Butler Road
Carlisle, PA 17013

HARRISON, William T.
Hq DARCOM Europe
APO NY 09333

HARWOOD, Jerry T.
3570 Clubhouse Lane
Conyers, GA 30208

HUIZI, Richard A.

P.0O. Box 3011
Fort Leavenworth, KS 66027

JOHNSON, Larry E.

32 Ernesl Avenue
Willowdale, Ont. Canada

MCGAUGH, Michael
242 8. Fox Chase Point
Longwood, FL 32779

McKENZIE, James B. Jr
1769 Carriage Drive
Hampton, VA 23664

MERRILL, Robert K.
2119 E. Inca
Mesa, AZ 85203

MIHATA, Kevin K.

Hq MTMC-WA

Oakland Army Base, CA 94626

MOELLER, Lawrence B.
1907 Silver Creek Place
Duncanville, TX 75137

MOWERY, James L.
HHC, 3d ABC
APO NY 09182

Lt. Colonels

NORTHROP, Clyde M.
401 Floyd Streel
Hinesville, GA 31313

O'NEAL, Bobby G.

250 Gilbert Road
Fayelteville, GA 30214

PENNY, Palmer J.
2nd Avn £CBT)
APO SF 96224

POE, Gerald D,

12489 Lolly Post Lanae
Woodbridge, VA 22192

REECE, Frank S
1901 Sword Lane
Alexandria, VA 22308

RHODES, Danny L.

Ha, 394th (AVIM) Box 521
APO NY 09061

SCHETTLER, Charles L.
3021 Marita Drive
Fayelteville, NC 28301

SULLIVAN, David E.
4300 Goodfellow Bivd,
Si. Louis, MO 63120

WALDRAN, Cook M.
3109 Village Creek Rd. SE
Decatur, AL 35603

WILSON, Kenneth E.
223d Avn Bn
APO NY 09025

Majors

ALVARADO, Michael J.
22294 Capote Drive
Salinas, CA 93908

BARNES, Carl B., Jr
4521 Terry Lane
Wilmington, NC 28405

BECK, Gary S.

US Cmd & Gen Stafl Coll

Fort Leavenworth, KS 66027
BOHLEN, Paul N.

27 Pick Avenue

Fort Leavenworth, KS 66027

BONN, John H,

Box 179 St, George Island
Eastpaoint, FL 32328

BORUM, Benton H,
128th Avn Co
APO SF 96208

BOWAB, Joseph W.

7215 Bona Vista Court
Springflield, VA 22150

CAMPBELL, E. Gal
HHC, 21st SUPCOM
APO NY 09325

COLE, Chris. C.

HHC, V Corps
APO NY 09079

COLE, Christopher L.
P.O. Box 5599
Fort Mccellan, AL 36205

CONNER, Larry J.

9325 Raintree Road
Burke, VA 22015

CRAWFORD, William B.
8650 Wind Song Court
Springfield, VA 22153

Majors

CROFT, Daniel A.

120 Lila Street

Steillacoom, WA 98388
CURRAN, Guy K.

102 Raberts Court

Alexandria, VA 22314
DAILEY, Dell L.

HHC, 75 Inf Rgt, Ranger

Fort Benning, GA 31906
DOUCETTE, Kenneth A.

63 81, Lo Road

Fort Lee, VA 23801
EICHLER, Clifford L.

8921 Applecross Lane

Springlield, VA 22153
FANNING, Leo N., Jr.

210 Richland Drive

Enterprise, AL 36330
FERGUSON, Bernard B.

HHC, 503d Avn Bn

APQ NY 09165
FILIPPINI, William J.

Hq USA Japan/9th Corps

APO SF 96343
FOSTER, Charles M.

Hq Co, USAG

Fort Drum, NY 13602
GANT, Charles L.

A Co, TF160

Fort Campbell, KY 42223
GILL, Richard

14 Russ Streel

Deridder, LA 70634
GIROUARD, Theodore J.

HHS, 15t Mi Bn (AE)

APO NY 09457
GOODMAN, Gil M.

1101 Covey La Apl. C

Killeen, TX 76542
GUNN, Thomas A.

Hg, VIl Corps Box 986

APO NY 09107
HARRIS, Stephen M.

300 Kramer Court

Enterprise, AL 36330
HIX, Alan D,

No. 5 Wendy Circle

Grass Valley, CA 85945
HOLTZ, Bradford J.

413 Robin Lane

Enterprise, AL 36330
KING, Bernard F.

210 Andrew Drive

Clarksville, TN 37042
KITCHENS, George L.

PSC Box 2737

APO MIA 340
LEOPOLD, Mark E.

7800 Hampton Bivd.

Norfolk, VA 23511
McDUFFIE, John M.

3288 Bataan Road

Fort Lee, VA 23801
MEADE, Randolph

P.O. Box 433

Hot Springs, NC 28743
NOYES, Paul M.

4528 Robie Road

Lilburn, GA 30247
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Majors

OLER, Roy P.
3468 Mt. Burnside Way
| Woodbridge, VA 22197
PATTERSON, Albert L.
30458 Parsons Place
West Paint, NY 10996
PETERSEN, Robert P.
32 4th Artillery Road
Fort Leavenworth, KS 66027
RICHMOND, Charles D.
PSC Box 1461
APO MIA 34001
RICHTER, Henry J., Jr
12th Cbt Avn Gp
APO NY 08457
RYAN, Patrick F.
5720 Johnson Ave., SW
[ Cedar Rapids, IA 52404
‘ SCHMIDT, Dennis R.

5616 Herberts Crossing
Burke, VA 22015
SCHMITT, Albert
| 10741 S.W. 139th Avenue
Miami, FL 33186
| SHIPLEY, James E.
Box 180
Fort Knox, KY 40121
SKIPPER, Donald B.
827 Four Winds Lane
Jonesboro, GA 30236
SMITH, Douglas ., Jr.
609 Lufkin Circle
Fayetteville, NC 28301
SPEELMAN, James F.
119 Rainbow Avenue
Fort Benning, GA 31905
THOMPSON, Thomas A.
P.O. Box 3284, E Co (STU Co)
Forl Lee, VA 23801
WHITELEY, William R.
4014 Hyde Park Drive
Chester, VA 23831

Captains

ADAMAKOS, George L.

P.O. Box 2351

Fort Benning, GA 31905
BARKER, WIlliam C.

Qtrs, 2521E

Fort Lewis, WA 98433
BENTON, Donald L.

21 Holly Drive

Alexander, AR 72002
BISHOP, Gary M.

6877 Lindbergh

Edwards, CA 93523
BOWEN, Thomas W., Jr.

Box 5856

APQ NY 09012
BROSTROM, David P.

106 Fairway Avenue

Sequin, WA 98382
BUSBEY, Charles P.B.

P.O. Box 608

Los Fresnos, TX 78566
CAMPBELL, Michael J.

215 Rossford

Wht. Sds MS Rng, NM 88002
CASEY, Timothy J.

508 E 12th

Oak Grove, MO 64075
CHERRY, Michael G.

576-210 Chinkapin Trail

Newporl News, VA 23602
CHILDERS, Robert A.

110 Live Oak

Enterprise, AL 36330
COLE, William F.

Inf Off, Adv Course

Fort Benning, GA 31905
CRUZ, Michael

Air Trp, 2d ACR

APO New York 09093

Captains

DRISCOLL, Thomas P.
202 Myrtlewood Drive
Enterprise, AL 36330

ESCH, Michele K.

417 Bancrolt Drive
Clarksville, TN 37042

HANS, Thomas F.

1134 Pine Sap Court
Orlando, FL 32807

HAWORTH, Loran A,

N. 4227 Wall Strest
Spokane, WA 99205

HEFFELFINGER, Arthur L.
1660 Florine Bivd.

St. Charles, MO 63303

HUFF, Donald C.

2503 Pine Streel
Tampa, FL 33607

KAPPLER, Robert L., Jr.
Avn Det, Berlin BDE
APO NY 08611

KINNEY, Raymond F.

E Co, 8th Avn Bn
APO NY 09457

KIRKLAND, Earle W. Jr.
104 Bryan Drive
Ozark, AL 36360

KRUEGER, Dale W,
9608 Belmont Avenue
Lubbock, TX 79423

LAWSON, James E., Il
2818 Maverick Drive
Colorado Springs, CO 80918

MAIBERGER, Robert M.
799 Old Newton Road
Daleville, AL 36322

MARTIN, John R.

PSC Box 1998
Edwards AFB, CA 93523

MASSENBERG, Samuel E., Jr.

108 Carmichael Lane
Sﬁnn lake, NC 28390
EH Kenneth E.

4401 Craekslde Drive

Killeen, TX 76541
PAGE, Daniel H.

Sth CBAA

Fort Lewis, WA 98433
PARDUE, Leonard W.

HHC, 503d ABC

APQ NY 09165
PHILLIPS, Gregory S.

CMR 2

Fort Rucker, AL 36362
PHILLIPS, Raymond C.

HHC, USMCA, Ansbach

APO NY 09177
PICUS, Russell E.

1176 Whisperwood Drive

Columbus, GA 31907
PITT, Gregory L.

676 Kanole Drive

Forl Benning, GA 31905
POWELL, Douglas L.

202 Cassino Road

Fort Ord, CA 93941
REDFEARN, John E., Ill

Davison Avn Cmd

Fort Belvoir, VA 22060
SIEPERT-HALL, Jonilynn

245 North Fayette Drive

Fayetlteville, GA 30214
SKEEN, Robert S.

456 Skeet Court

Evans, GA 30809
SLIVA, Michael D.

P.O. Box 72

Fort Rucker, AL 36362
SMITH, Philip

1095 Western Dr. No. 285D

Colorado Springs, CO 80915
STERNBERG, David J.

105 Stonewall Drive

Savannah, GA 31406

Captains

SUTLIFF, Kevin M.

3700 Buena Vista Rd. Apt. 27

Columbus, GA 31806
TOENNIS, Michael W.

AR 1, Box 206

Ledbetter, TX 78946
WALKER, Ralph E.

HHD 194th Maint Bn (DS)

APO SF 96271
WHITE, Charles J.

8121-A Carson Court

Fort Meade, MD 20755
WILLEY, Monty E.

101 Pinecrest Loop
Enterprise, AL 36330
WILLIAMITIS, Gregory M.
215 Haverhill Drive

Fayetteville, NC 28304
WOLF, Willlam T.

101 Walding Court

Ozark, AL 36360

1st Lieutenants

BARBER, Brian V.
7004 Salinas Court
Fayetteville, NC 28304
BIRKHIMER, Karl M.
98707 IHO PI. No. 2-403
Aeia, HI 96701
BOUDINOT, Renee M.
501 N. 46th St. Apl. 2
Killeen, TX 76541
COTTRELL, Cathy H.
413 Newman Drive
Clarksville, TN 37040
EBERLE, Nathan R.
4077 Crest Road
Pebble Beach, CA 93953
FLANAGAN, Cheryl J.
55th Avn Co (A) Box 184
APQ SF 96301
GOFF, Gordon
1334 Easlview Drive
Fairborn, OH 45324
GUSTAFSON, Robert M.
C Co, 3d CAB
APO NY 09702
HOWARD, Dion A.
B Co. Bth Avn Bn
APQ NY 09185
JOHNSON, Brett E.
234 Pine ML,
Clarksville, TN 37040
KUNKEL, Gaurse D.

APO NY 09185
LAUER, James J.
106C Bennetl Drive
Clarksville, TN 37042
McCALEB, Robert M.
5810-C Hanna Pierce Rd. W
Tacoma, WA 98467
McCORMICK, James
C Co, 3d ABC
APO NY 09702
McVEY, David M.
Air Trp, 2d ACR
APO NY 09093
MOBLEY, Raymond
4301 E. Rancier No. 410
Killeen, TX 76541
RUSSELL, Denise M.
Route 3, Box 288
Siloam Springs, AR 72761
REICHARDT, Richard A.
3445B McCornack Road
Wahiawa, HI 96786
SCROGGINS, Paul R,
103 Darlene Drive
Clarksville, TN 37042
SOLOMON, Dempsey
108 Carlson NBU 49-Q
Fort Huachuca, AZ 85613

ist Lieutenants

STRAUS, James A.
1125 E. 49th Street
Savannah, GA 31404

TRULL, Wesley S.

140 Darlene Dr. Apt. 9
Clarksville, TN 37040

WELLS, Nancy E.

131 Darlene Drive
Clarksville, TN 37042

WILSON, Patrick O.
210 Green Streel
Enterprise, AL 36330

WONG, Tezeon Y.
92-815 Moaka Street
Ewa Beach, HI 86706

2nd Lieutenants

DAHLE, Robert M.

Box 33562

Fort Lewis, WA 88433
HELLER, Kenneth E.

464 No. Oakley Dr., No. 206F

Columbus, GA 31906
JOHNSON, Janice M.

106 N. Harris Drive

Ft Rucker, AL 36362
JOHNSON, Willlam M.

209 Bonn Road

Fort Ord, CA 93941
McGEE, Matthew

119 James Drive

Clarksville, TN 37042
MORAN, David D.

817 Ringgold

Wahiawa, HI 96786

]

CW4’s
CHAPMAN, Alvyn G.

10 Howard Street

Fort Rucker, AL 36362
CUNNINGHAM, James J.

USAFS SINOP

APO NY 09133
DAILEY, Charles L,

415 Whlsparlng Pine Drive

Yorktown, VA 23692
DAVIS, Ronald W,

HHC, 501st MI Gr Att S-4

APO SF 96301
ELLIS, Charles V.

56th Avn Co

APO NY 09028
HEINZE, Carl R.

3903 Stone Mansion Court

Alexandria, VA 22306
HELTON, David E.

5913 Larpin Lane

Alexandria, VA 22310
KISSEL, John A.

105 Quail Hollow Road

Ozark, AL 36360
LUCAS, Charles W.

207 Church Street

Walterboro, SC 29488
MURPHY, Stephen E.

34-1 Ironbound Road

Williamsburg, VA 23185
PERCLE, Clinton J.

3907 North Bridge Lane

S1. Charles, MO 63303
PETERSON, Robert M.

P.O. Box 277

Kirkland, WA 88033

]

CWw3’s
ADAMS, Harry R., Jr.

Box 3075 Lee Hall Station

Newport News, VA
BAKER, Avery Fl.

P.O. Box B67

Fort Campbell, KY 42223
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1

CW3's
BRANTLEY, Douglas K.

& Gardenia Street

Hilton Head Island, SC 29928
BRUNSTING, Clifford D.

45th Cao, 4th Bn 1st Avn BDE

Fort Rucker, AL 36362
BURKHARDT, Joseph, Jr.

816 Wimbledon Drive

Dothan, AL 36301
CARLSON, John D.

12 Kimball Drive

Greenfield, MA 01301
GOODNER, Terry J.

P.0. Box 319 6th Avn Del

APO NY 09221
HARDIMAN, Delbert M.

B Co, 70th Tr Bn PO Box 177

APO NY 08028
IRVINE, William J.

P.O. Box 33362

Fart Lewis, WA 98433
KELLAWAY, William C.

438 Border Road

Fort Bliss, TX 79906
LAFFERTY, Jon C.

P.O. Box 388

Fort Campbe\l KY 42223
LEVESQUE, Yvon P.

116 Weeks Dr. Apt. 2

Enterprise, AL 36330
LOCKWOOD, Robert C.

2219 Rock Spring Road

Dothan, AL 36303
OLSON, Thomas A.

P.O. Box 244

Dugway, UT B4022
PHELPS, Gerald E.

147th Trans Co

Barbers Point NAS, HI 96862
PUCCI, Larry R.

6412 E. Sandra Terrace

Scotisdale, AZ 85254
PUTNAM, Thomas W.

USACAE Box 49

APO NY 09710
RAWLINSON, Michael D.

115 Mohawk Streat

Enterprise, AL 36330
RETH, Bernard E.

Rd 1, Box 2698

Hummelstown, PA 17036
RAHULE, Steven P.

Box 175

ML. Gretna, PA 17064
RISNER, Robert A,

473 D Nicholson Road

Forl Sheridan, IL 60037
SATTERFIELD, Larry L,

833 South Harnpshire

Saginaw, TX 76179
SILVA, Michael A,

12300 E. LaSalle Place

Aurora, CO 80014
SMITH, Raul W.

A Co, 50151 ABC, Box 1964

APO NY 09326
TANNER, Willie L.

HHD, 125th ATC Bn

APO SF 96301
WATKINS, James M.

2406 Hanson Road

Killeen, TX 76543

’
Cw2’s
AERDELMAN, Mark W.
Air Trp, 2d ACR
APQ NY 09093
BLANCHARD, Kenneth A.
1530-B Werner Park
Fort Campball, KY 42223
BURK, John F
P.0O. Box 747
Wewahitchka, FL 32465

3
Cw2’s
CAMPBELL, Dennis J.
205 Donna Drive
Hopkinsville, KY 42240
CANNON, Willam L.
Route 3, Box 46A
Dalaville, AL 368322
CARROLL, Richard, Jr.
629 Pollard Road
Clarksville, TN 37042
FLOYD, Davi 3
208 Healh Street
Enterprise, AL 36330
KALE, Darold L,
2021W Dakota No. 2096
Fresno, CA 93705
MULCAHY, Steven R.
4628 Cheltenham Drive
Fayetteviile, NC 28304
PRATT, John
517 Kellia Drive
Clarksville, TN 37040
STINE, Leon L., IlI
Route 1, Box 145
Morrlsonvllla NY 12962

wWo1’s

BACKLUND, Duane L.
159th Med Det (RA)
APO NY 09355
COX, Donald F.
105 Darby Drive
Savannah, GA 31405
ENGLEBERT, Michael A.
B Co, 3d ABC
APO NY 09182
EUSON, Theodore, Jr.
15 Cambridge Court
Savannah, GA 31419
FULTS, Lee W.
502d MI, 2d ACR
APO NY 09093
GARDNER, Donald R.
Star Creek Estate No. 2
Richmond Hill, GA 31324
SANDNER, Tom 0.
4304 Creekside Drive
Killeen, TX 76541
SELF, David
1001 Lake Clair Place
Fayetteville, NC 28304
HANCOCK, Alan D., SFC
8322 Milwaukee
Forl Lewis, WA 98433
HOUCK, Roger F., SFC
Route 2, Box 124
Crown City, OH 45823
LAANSOO, Herb, SFC
2 Yorkshire, Apt. 4
Belleville, IL 62221
MANN, Ronald B., SSG
5041 SW 117th Way
Caoper City, FL 33330
McCANN, Gregory L., SSG (P)
HHCG Elec. Proving Ground
Forl Huachuca, AZ 85613
McFADDEN, Lee, Jr., SSG
13th Avn Co, 1st Bn
Ft Rucker, AL 36362
PATTERSON, Willlam G., SFC
1747 A Kolokolo Circle
Wahiawa, HI 96786
POLLACK, Abraham, E3
68 CGIon 8q. Apls
Dothan, AL 36301

Associates

ANYAN, Mary

258 Wooded Way

Stale College, PA 16803
BAER, Jim

P.O. Box 116

Nerth Beach, MD 20714

Associates

BENAVIDES, Vincent, Jr.
4121 Wood River No. 312
Corpus Christi, TX 78410

COLMENERO, Martha R.
306 Clark Drive
Corpus Christi, TX 78415

DURAZOQ, Charles G.

1725 Joff Davis va
Arlington, VA 22202

FREEHAUF, Richard K.
51501 Wilson Bivd.
Arlington, VA 22209

FULSANG, Ejner J.

1380 S. Anaheim Bivd.
Anaheim, CA 92805

HAISLIP, Otis L., Jr.

60 Woodlake Drive
Charlottesville, VA 22901

HARRIGAN, Arthur L.

2 Forbes Road
Lexington, MA 02173

HAYES, Thomas R.

394 Branch Avenue
Little Silver, NJ 07739
HUDDAS, Richard

8439 Trlad Drive
Greensboro, NC 27409

KALLAL, James J.

5682 Grimsby Drive
Huntington Beach, CA 92649

KELLY, Kenneth J.

1825 Eye St., N.W.
Washington, DC 20006

LATIOLAIS, Gerald J.
2029 Pecan Drive
Portland, TX 78374

MANUEL, Joyce
Route 1, Box 86A
Odem, TX 78370

MANUEL, Kenneth
Route 1, Box B6A
Corpus Christi, TX 78470

MILLER, Dale A.

626 E. Wiitshire Drive
Wallingford, PA 19086
MOUSHEGIAN, Robert G.
FSA AVSCOM Sta &6
APO New York 09182

POLLARD, Richard L.

217 Riverdale Drive
Corpus Christi, TX 78418

PRYOR, James R.

4440-D Buena Loma Way
Sierra Vista, AZ 85635

QUIRK, Thomas G.

920 Elkrldge Landing Rd.
Linthicun, MD 21090

ROBERTAZZI, Thomas
8439 Triad Drive
Greansboro, NC 27409

RUSIN, John
P.O, Box 10598
Midwast City, OK 73140

SCHRAGE, Daniel P.

250 Drummen Caurt
Atlanta, GA 30328

SCHWAHTZ. Albert
1806 Hwy 35
Ocean, NJ 07712

SIMONE, Anthony
8439 Triad Drive
Greensboro, NC 27409

SPOONER, Shirley M.
12916 Cedar Ledge
Creve Coeur, MO 63146

VANDER BEEK, Dianne
8439 Triad Drive
Greensboro, NC 27409

WILKIE, James B., COL
701 B St Ste 1300
San Diego, CA 92101

ZINK, Robert C.

500 North Rogers Road
Olathe, KS 66062

Retired

ADDY, B. Walter, LTC
207 Candy Drive
Enterprise, AL 36330

ANDERSON, James R., CW4
836 Guadalupe Circle
Albuquerque, NM 87114

BERDUX, Sylvester, COL
4201 Pickering Place
Alexandria, VA 22309

BOND, Leroy M., LTC
1470 SE 24th Avenue
Norman, OK 73071

CLARK, Dan C., LTC
1029 Trailwood Drive
Hurst, TX 76053

FELLER, Charles L., CW2
P.O. Box 875543
Wasilla, AK 99687

FERRIS, Gordon F., COL
Box 8BA Star Route
Rucker, AR 72168

HALL, Thomas E., LTC
1823 S. Atlantic Avenue
Indian Har. Beh., FL 32937

HOUSE, James H,, LTC
P.0. Box 596
Foley, AL 365635

IRBY, Richard L., MG
108 Colston Place
Lexington, VA 24450

JONES, Kenneth R., CW3

0. Box 1172
Scolt, LA 70583

LESLIE, James M., BG
4025 E. Mercer Way
Mercer Island, WA 88040

MARKOWSKI, Michael MAJ
3214 NE 29ih Street
Gresham, OR 97030

McANDREW, Thomas Jr., LTC
Koa East
Bradiord, PA 16701

McDDNALD Friiz J., MAJ
P.O. Box
Corpus Chrlsh TX 78418

McELROY, James M., SSG
7020 Parliament Drive
Tampa, FL 33619

MONOC, David M.

60 Brook Road
Enfield, CT 06082

MOORE, Jimmy N. LTC
13 Aldergrove
Irvine, CA 92714

MOUNTS, Leonard J. CW4
201 Walnut Drive
Enterorise, AL 36330

SCHWEIKERT, Ronald CW4
1582 Amapola Drive
Las Ve&as. NV 89122

SHALLCROSS, GeorgeCOL
Laiag Heli Il P.O. Box R
APO New York 09038

SMITH, Derald H. COL

.O. Box 314
Rocklin, CA 95677

SNYDER, Paul B. COL
Seoul Amewrican H.S.
APO San Francisco 96301

SNYDER, Robert F. CW2
650 Crestway
San Antonio, TX 78239

STEWART, Jessie E. COL
P.O. Box 1884
Hartsville, SC 29550

TURNER, Edwin H. LTC
21 Trouville Drive
Parsippany, NJ 07054

WILKS, Clarence D. COL
3614 Oak Bark Lane
Brandon, FL 33511

WRAY, Donald P. COL
21 Meadowbrook Ctry Club
Ballwin, MO 63011
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Stanley Karnow Smashing!

The basis for the
special now on

AHiS[O -y national TV!

Unprecedented In Its
The First Complete Account hensiveness, Its shrewd! analyss,
i Of Vie[nal'n at War its falr-mindedness, and Its new

, inslghts about the war, this book
‘ tells the full story of America's

war In Vietnam. The author, who
spent almost two decades In Asia
for Time and Life and The Wash-
ington Post, draws on all avail-
able documentary and secondary
sources as well as on his own In-
terviews with hundreds of partl-
cipants on both sides.

In 1981 Karnow spent nearly
two months Iin Vietham, the
_ longest visit any American jour-
3 nalist has been allowed to make
- - » - ; s;l&petl&ecommunistsoonquemd

£ B L . - .- -
¢ A Compdnion to the PBS Television Sefies RS

u

Order your copy! Save 20%
over Bookstore Prices!

‘ some of this book's
many disclosures:

Kennedy Administration's Complicity
In the Plot that Toppled Dlem
Communists Admit for the First Time
the Fallures In the Tet Offensive
China "Double-Crossed” the Vietnam

Communists at Geneva Please send a postpaid copy of VIETNAM: A HISTORY to
me at my address below. I've enclosed a check for $22.00
17.96, if you are a current AAA Member) made payable

to Accept Enormous Casualties ®
o a Majority of Amerl- to LADD AGENCY to cover this purchase. (Or merely tear

I

I I

I I

I I

| |

| |
Westmoreland Misgauged the North : :
| |

cans Favored Tougher Action, The Pre- | off the back cover magazine page with your address on |
| I

| i

I |

| I

| I

| |

I I

Vietnam and Vietcong Willingness

valling Attitude: "Let's win or get out” the reverse side and submit it with your payment.)
Views towards Overseas Wars and Cen-
| tral America are shaped by Vietnam

i Nixon and Kissinger Made Major Con-

i cesslons to Reach a Cease-Fire
Published by VIKing Press. New York,
N.Y.; publication date, October 4. 768
pages, more than 150 photos, 6 maps

Name

Address

City. State ZIP
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1985 AAAA NATIONAL CONVENTION
PLANNED FOR ST. LOUIS

The 1985 National Convention of the Army Aviation
Association of America will be held in St. Louis,
Missouri, from Wednesday, March 27, through Sun-
day, March 31, at the Cervantes Convention Center
and the Sheraton, St. Louis.

We look forward to a great gathering in the heart of
America!

MANY THANKS FOR A JOB WELL DONE!

e Major Cornelius J. “Cor” Westerhoff, Research and Development
Coordinator for AVRADA (and author of two articles in this issue) also served as
the point of contact and behind the scenes coordinator for this special issue of
Army Aviation. We appreciate his fine work.

NEXT MONTH IN ARMY AVIATION:

e Our next issue will carry a special report on the current status of the U.S. Army
Helicopter Improvement Program (AHIP).

ARMY AVIATION ASSOCIATION

1 Crestwood Road, Westport, Conn. 06880

| wish to join the Army Aviation Ass'n of America [AAAA]. My past or current dulies affiliate
me with U.S. Army Aviation and | wish to further the aims and the purposes of AAAA. | un-
derstand that the annual membership includes a subscription to the AAAA-endorsed maga-
zine, ARMY AVIATION, and that my membership starts on the subsequent 1st of the month.

Note: A home address is suggesled if one’s military or firm address exceeds 25 characters.

MikegsuEN | L] LA T

RANK FIRST NAME LAST NAM

[]llTlIliIIIIIII IJU—H—]

STREET ADDRESS

L L L LB TR ERTRFEFT bRELY LIl b)) |

CITY STATE ZIP
List your AAAA Professional Qualification

Government Non-Government* NewaA R ':A::‘DANN:"‘:;‘:&E:I“ i
[ ] USA Active Duty [ | Manufacturing® ot 5 6 oW

| ] DA Civilian* { | Small Business® | 11Yn$15( 12Yr,$29-[ ]3Yr, $43
| ] Army Nat'l Guard® [ ] Retailing* New & Renewal Dues for Enlisted; GS-6 &
[ ] Army Reserve* [ ] Consultant* below; and Wage Board 12 DACs & below:
[ | Army Retired* [ ] Professional® [ 11Yr,$10-[ ] 2Yr, $19-[ ] 3Yr$28
| | Other Services [ ] Other® This Is the only application form accepted
L *Nat'l Office will request add'l Information. by the AAAA. It may be reproduced locally.

S —

JULY-AUGUST, 1984 ARMY AVIATION 75




Without question,
the best illustrated
history of the war
in Southeast Asia!

264 pages. More than 575
action photographs.
* % *

Over 40 diagrams and
maps with 100,000 words
of text and data.

* K K
Full color spreads that
detail the special
weapons and techniques
used in S.E. Asia,
to include:

US Fire Support Base,
Airmobility and the
Helicopter,
Casualty Evacuation, and
Aerial Surveillance, and
much, much more!

Foreword written by Gen. : Order your copy! Save 20% I
Willlam C. Westmoreland, ]
USA (Ret) I over Bookstore Prices! i
Update; :o*lnclude I TO: Ladd Agency, 1 Crestwood Road, Westport, CT 06880 I
extenslve new material on Please send a postpaid copy of THE VIETNAM WAR to me
the war In Cambodia, the | at my address below. | have enclosed a check for $19.95 |
boat people, and a | ($15.96, if you are a current AAAA Member) made payable |
complete list of the 2,494 | to LADD AGENCY to cover this purchase. (Or merely tear |
American MIAs | off this back cover magazine page with your address on i
% % k. | the reverse side and submit it with your payment.) i
Published by Crown Pub-
lishers, New York, N.Y. 1 I
| Publication Date: Sept. 2 | [
| LRk | Address |
| Price, $19.95 ($15.96 post- | [
I_—-——_——_—__—--_____l

B  _ —————
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A MAJOR PLEDGE — William F. Paul, (left)
President of Sikorsky Aircraft, United
Technologies Corporation, recently
presented a letter of commitment to Marvin
Lewis of the Army Aviation Museum Founda-
tion Board of Directors at a special ceremony
in Dothan, AL, pledging to donate $100,000
over a three-year period toward construction
of a new museum building at Ft. Rucker, AL.
The current museum building and grounds
are no longer adequate to house the many
historic helicopters and fixed-wing aircraft
already in the museum'’s possession.

Pentagon View
(Continued from Page 11)

The ACATT will have a Computer Generated
Imagery visual system that will have the ability to
provide each individual aircraft (module) its own
visual perspective of the same scene during all
NOE flight and team training. Likewise, the sys-
tem will allow for aircraft peculiar weapons ef-
fects and mission equipment packages, and will
be able to simulate friendly and interactive
threat conditions. The Army plans to procure 11
ACATTSs, the first to be fielded at Ft. Rucker in
1989 and the last to be fielded in 1994. Recog-
nizing that neither tactics nor Army Aviation will
stand still between now and then, the ACATT re-
quirement calls for expandability in the future.

We plan to add the LHX module as that air-
craft moves from production to fielding. Integra-
tion of artillery, infantry, and other elements of
the combined arms team are also potential
growth capabilities. Undoubtedly, the ACATT
will provide a valuable training capability that
has previously not existed. i

damage

Small envelope,
lightweight and
minimum pres- ' [}
sure drop A

FUEL CONTAINMENT COUPLINGS FOR
THE CH-47D MODERNIZATION PROGRAM

B Meeting AIR 1616 and applicable MIL-STD-1290 requirements
B External visual indication of valve position

B Positive detent in closed flow position to prevent foreign object
|

W End fittings free to swivel preventing
damage to fuse section

'
SELF SEALING ‘ BREAKAWAY VALVE

SYMETRICS

INCORPORATED

FLUID COUPLING SPECIALISTS

2524 Calcite Circle
Newbury Park, CA 91320
(B05) 498-4586
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PORTABLE
MILITARY
BUILDINGS

Rubb buildings are used by NATO
forces and are ideal for aircraft
repair, work shops, hangars and
CPs. They range in span from 9 ft
to 116 ft by any length. They are of
modular design; the frame is gal-
vanized steel tube sections with
Rubb joints for easy assembly; the
cover is coated polyester which can
be translucent, camouflage or infra-
red reflective and will not rot. Rubb
structures are light, compact, easily
moved, require minimal
foundations, yet handle high winds
and heavy snow loads. For more
information write or call:

Rubb Inc.
Box 711C, Sanford, Maine 04073
Tel: 207-324-2877

AAAA CALENDAR

JUNE 1984
B EJUNE 22, Pikes Peak Chapter. Professional Meeting.
COL Hernan Morales, Deputy Commander for Clinical Ser-
vices, U.S. Army Community Hospital, guest speaker. Of-
ficers' Club, Ft. Carson, CO.
H WJUNE 23. Checkpoint Charlle Chapter. Summer Picnic.
TCA Picnic Area.
BEWJUNE 27. Taunus Chapter. Professional-Social
Meeting. Guest Speaker. 97th General Hospital Off. Club.
W EJUNE 28, Southern California Chapter. Professional
Meeting. The Space Shuttle Landing In conjunction with
American Helicopter Soclety. Edwards Air Force Base, CA.
EEJUNE 28. Bonn Area Chapter. Professional-Social
Meeting. Presentation by Dieter Wurster Sel. Bad
Godesberg American Embassy Club.
EEJUNE 28. Connecticut Chapter, AHS Stratford
Chapter. Professional Dinner Meeting. COL Frank H.
Mayer, U.S. Army TRADOC Systems Manager for
Utility/LHX Helicopters, guest speaker. Hillandale Ciub,
Trumbull, CT
H BJUNE 30. Lindbergh Chay :Ilf Scholarship Golf tourna-
ment and Tournament Awards Dinner. Clubhouse, SLASC

Golf Course.
JULY 1984
EBWJULY 5. Fort Hood Chapter. Professional Luncheon
Meeting. LTC Byron Smith, Cmndr, 227th Avn. BN., guest
speaker. Minidome, Ft. Hood.
HEBJULY 18. Corpus Christi Chapter. Professional-Social
Meeting. Officers’ Club,
EEJULY 19. Fulda Chapter. General Membership
Meeting. Fulda Community Club.
EEJULY 20. Coastal Empire Ch |
Meeting and Election of Officers. Hunler Army Airfield 0Ot-
ficers' Club.
EEJULY 31, Lindbergh Chapter. Happy Hour to welcome
AIMI conference members. Hafferty's .
AUGUST 1984
WEAUGUST 2. Fort Hood Chapter. Professional-Social
Meeting. BG Charles E. Teeter, guest speaker. Minidome,
Ft. Hood.
M @AUGUST 2 Lindbergh Chapter, Professional Luncheon
Meeting. ‘‘Farewell to Colonel Leslie H. Weinstein''. Mar-
riott Hotel (D&E Room).
BEBAUGUST 22-23. Monmouth Chapter. AAAA Sport Days
and Clam Bake. Fort Monmouth Tennis Club and Old Or-
chard Country Club.
EEAUGUST 24. Hanau Chapter. Family Picnic. Ballfield
Behind POL at Airfield.
HEEAUGUST 26. Chicago Chapter. Annual Golf Tourney.
Ft. Sheridan Golf Course.
SEPTEMBER 1984

BESEPT. 5-9. Hanau Chapter. Farnborough Airshow.
London, England.

MARCH 1985
EEMARCH 28-31. AAAA National Convention. Cervantes
Convention Center (Professional sessions and exhibits);
Sheraton St. Louis (Convention Hotel). St. Louis, MO.
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Approved by the AAAA Na-
tional Executive Board at an
August, 1975 meeting, a Life
Membership Program involves
some 300 members today. At the
same time, the Board directed
that the details of the Program
be brought to the members on
an annual basis.

On application, a member
would make a $300 donation to
the "AAAA Scholarship Founda-
tion, Inc.” and forward this dona-
tion directly to the AAAA Schol-
arship Foundation, Inc., 1
Crestwood Road, Westport, CT
06880.

[mmm e

@ Life _
@9 Membership

The AAAA, on notification from
the Foundation of the donation,
would provide a Life Member-
ship to the donor together with
appropriate credentials signify-
ing Life Membership in AAAA.

The Foundation would retain
the donation In the donor's
name, and on his death would —
together with all other funds
donated in memory of the donor
— provide a $500 Memorial
Scholarship in the year following
the death of the donor.

The $300 donation to the
AAAA Scholarship Foundation Is
deductible for tax purposes.

R

APPLICATION FORM FOR LIFE MEMBERSHIP

I would like to enroll as a Life Member of the AAAA, and
have enclosed a check made payable to the AAAA Scholar-
ship Foundation, Inc. In the amount of $300.00. | under-
stand that my donation Is tax deductible, that the dona-
tlon — along with other funds donated In my name — will
underwrite a $500 AAAA Memorial Scholarship In my name I
on my death, and that | hereby authorize the use of the

funds for this purpose. | would ask that you please forward

Westport, CT.
06880, CT

AAAA Life my Life Membership credentials to me at the address |
Membership Form below. |
Complete & return I

to:
AAAA Scholarship Name |
Foundation, Inc. |
1 Crestwood Rd.  Address [
|
|

City State ZIP
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CHINOOK DELTA. NOW IT TAKES
THE WHOLE SHOOTING MATCH.

The new Chinook D model moves the M-198, 32 rounds of ammunition
and an eleven-man crew in a single lift—11 tons at 140 miles per hour.
Think what that mobility means in combat, shifting quickly from one firing
position to another.

For productivity that enhances the ground commander's mobility and
efficiency, the Boeing Chinook Delta...good news for the combat commander.

Boeing Helicopters, Philadelphia, PA 19142. Telephone 215-522-3751 or
telex 845-205.




