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The Commanders' Edge 
Attack Day or Night 

• • • 

The U.S. Army's Advanced Attack 
Helicopter, the Hughes AH-64A is 
designed to fight and survive on the 
battlefield day. night and in adverse 
weather. 
Fulfilling aU program objectives the 
AH·64A has : 
• Fired Hellfire missiles. 
• Demonstrated Fire Control System 

capability. 
• Integrated the TADS/PNVS System. 
• Fired the 30mm CHAIN GUN and 

rockets. 

• Operated the Helmet sight (IHADSS) 
with all weapons systems. 

• Demonstrated night NOE flight 
ability. 

AII11ight envelopes and survivability 
requirements have been met or 
exceeded. 

The U.S. Army4Hughes AH-64A
Proven, tested and ready tor produc
tion. Hughes Helicopters, Culver City. 
California 90230, USA. 

A Total System for Battle 
a;~ Hughes Helicopters 
~, Ahead of TIME Technology 
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Cost Effective Avionics for the U.S. Army 
Currently under contract with the U.S. Army for production deliveries this year, the 

AN/APN-215(V) Airborne Multi-mode Color Radar system is the latest in a series of 
commercially available avionics systems being supplied to the U.S. Government. 
These systems are usually modified to provide some specific unique requirement 
of the using agency, but retain the inherent reliability and high performance design
ed into the basic systems. When coupled with production of large quantities of 
similar commercial items and with an RIW· program, this type of procurement pro
vides the Government with the most cost effective method of obtaining desired 
avionics eql!ipment with minimum maintenance requirements. 

The ANI APN-21S(V) is initially scheduled for service in the Army's U-21 , RU-21 and 
RC-12D aircraft to provide optimum weather avoidance capability with minimum at
tention to maintenance. 

Other examples of similar procurements are: the AN/APS-133 Airborne Multi
mode Color Weather/Beacon Radar system for utilization in heavy transports from 
C-9 through C-141, C-S, KC-10, etc. 

Conus Nav AN/ARN-123{V) VOR/ILS/MB navigation receiver system for use in a 
wide variety of Army and Coast Guard aircraft. 

And the AN/ARN-127. the same multiple receiver in a slightly different package, 
specified for many Air Force aircraft. 

*Reliability Improvement Warranty 

~ 
Air Transport 
Avionics Division 

Forfurther information on these systems and any other 
avionics requirements that could be met by derivatives 
of off-the-shelf commercial products, write: 
Bendix Air Transport Avionics Division, 
Government Marketing Department, 
P. O. Box 9414, 
Fort Lauderdale, Florida 33310 



TheAt,nys ChinookD: 
tested, proven, ready. 

The remanufactured CH-47D con
tinues to perfonn as promised. With the 
U.S. Anny and Boeing Vettal working as 
a wetl.disciplined team, the project has 
stayed on budget and ahead of schedule 
all the way. 

Now, comprehensive developmental 
and operational testing has been success
fully completed. With over 900 test hoUf'3 
flown, payload perfonnance is conserva· 
tively rated at 1200 pounds over guarantee. 
Systems reliability, hardware reliability, 
and maintenance man-hour goals have 
been met or exceeded. 

The advanced Chinook is ready for 
full production. The Army's need for a 
modem medium-lift helicopter can be met 
at a savings of hundreds of millions of 
defense dollars. And with a bonus in 

operational capability. 
The Chinook D. Still on schedule. still 

under budget And now ... tested, proven, 
and ready. 

_NUVERntN 
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THELEAO'NGEDGE 
Philaddphia. PI. 19142 
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30 December 1980 

BEST WISHES! 
There's still a day or two left in 1980 before the year runs out and on behalf of my 

fellow National Executive Board members, I wish to extend our very best wishes to you 
and yours for health and happiness for 1981! 

A SAD NOTE 
It is with sadness that I report to you on the death of former National Executive Board 

member, Brigadier Genera l Joseph H . Kastner, on 1 December. An Army Aviation 
veteran, "Joe" had served AAAA in a wide variety of rales in being President of the Air 
Assault and FI. Bragg Chapters, an Awards CommiHeeman, a National Member-at
Large, and a perennial Convention presenter. He'd returned from his assignment in 
USARJ and had been undergoing treatment at Walter Reed Army Hospital. 

THE HELICOPTER WORLD CHAMPIONSHIP (HWC) 
If the situation in Poland is resolved, it appears that we'll be fielding a highly-qualified 

U.s. Team at the August 1981 HWC. Prior to that event, there'll be Army fly-offs at 
which AAAA is commiHed to provide incentive prizes. You'll find the details on page 68. 

IT'S GETTING CLOSER 
Earlier this month some 2,700 + senior members of AAAA (Field graders, CW4's, 

top three graders, and DAC's) were invited by dired mail to nominate both deserving in
dividuals and units for CY 1980 AAAA National Awards. Following the 15 January 
suspense date and the 14 February seleclion by the National Awards Committee, the 
"1980 Awardees" will be cited at the 23-26 April National Convention in Washington, 
D.C. I've just mailed 40-odd letters of invitation to our 25 April Awards Banquet head 
table guests and our Na!,1 Office reports that it has received the final draft of the 1981 
Professional Program from Presentations Subcommittee Chairman BG Richard D. Ken
yon. On the other side of the ocean, the USAREUR Region- AAAA will honor its top 
people and units at the Region's 25-28 March Convention at Garmisch. 
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Interoperable military/civil precision approach 
landing system in sight. 

A Joint Tactical Microwave 
Landing System (JTMLS) for 
all military services is 
becoming a reality_ 

The U.S. Army, lead agency 
for the Tri-Services on the 
JTM LS, has awarded a 
contract to Bendix Com
munications Division lor 
advanced development of 

both ground and airborne 
equipment. 

Bendix has been a principle 
contractor and developer of 
MLS for the Federal Aviation 
Administration. Future 
interoperability of civil and 
military landing systems is 
now achievable. 

For further information 
contact: 
The Bendix Corporation 
Communications Division 
1300 E. Joppa Road 
Baltimore, Maryland 21204 
Telephone: (301)823-2200 

We speak landing systems 



Lessons in Desert Warfare 
By Richard Halloran 

I 

I N their 10 days in the desert, American 
soldiers on their first training mission in 
Egypt were surprised to learn that assault 

helicopters could fty unseen but that pilots 
tired more quickly there than elsewhere. 

They discovered that motorcycles were 
good for reconnaissance. but that radio range 
was cut in half. They had to revise their ground 
tactics, hut leaders found that controlling pla
toons and companies was easy because they 
could see 50 far. 

The soldiers were stunned by the vast, bar
ren space of the desert but discovered that they 
could find places to hide. They saw that their 
camouflage battle fatigues and their sandbags 
were the wrong color, and that foxholes had to 
be dug in a new way. 

Sand, sand, and more sand! 
The sand, driven by a relentless wind, j:lot in

to everything. It gummed up rifles and 
machine guns, eroded rotor blades on 
helicopters, clogged filters in jeeps and trucks, 
jammed radio switches, and, late in the exer
cise, may have caused diarrhea because so 
much had infiltrated into the food. 

The exercise, known as Operation Bright 
Star, was the first overseas venture for the new 
Rapid Deployment Force. It involved 900 sol-

) 
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diers In a reinforced battalion from the 101st 
Airborne Division. along with 600 members of 
the Air Force and the deployment group's 
headquarters. The operation, which took 
place in November, was estimated to have cost 
$25 million. 

10 

Helicopters suited to desert 
They returned from Egypt just before 

Thanksgiving and have since been sorting out 
the lessons learned in the desert for an Army 
whose middle-grade officers and senior 
sergeants fought in the jungles of Vietnam and 
then prepared for a war in the planes, forests 
and mountains of Europe. 

"We learned a thousand new things, mostly 
little things," said Major David H. Ohle. an 
operations officer. "We could spend months, or 
a year, in the desert out West and not learn as 
much as we did in Egypt." 

Major Charles T. Chase. a combat support 
officer, said that "maintenance was a night
mare, but there are ways to beat the sand and 
we learned them." 

Perhaps the most important lesson learned 
was that helicopters, the main means of 
transportation for this division, were suited to 
war in the desert, even against an adversary 
armed with tanks . 



"We found out that we can kill tanks on our 
own terms as long as we have ammunition," 
said LTC W. W. Hunter, another operations 
officer. "The guy with the most mobility and 
who uses it the best will win." 

The commander of a troop-carrying heli
copter company, Major William A. Glennon, 
said, "We can fly and navigate in the desert 
and stay hidden. That was the biggest revela
tion 1 had." 

The desert at first appeared flat . But both 
helicopter pilots and infantrymen found gullies 
to move through and high mounds to hide 
behind. Major Glennon said he could fly his 
helicopter a few feet off the ground at 45 miles 
an hour and not leave a "signature" of swirling 
sand because of the way the air flowed 
horizontally through the rotor blades. 

But the flying was hard. That terrain of un
dulating white sand all looked the same and 
was blurred by the sunlight and the haze of 
floating dust. There were no trees or other 
visual cues. 

"You really had to concentrate to pick out 
the terrain features," Major Glennon said. 
"And with all that concentration, the pilots got 
tired faster . 

Rapid wear through erosion 
When the helicopters hovered to pick up 

sling loads, they stirred great storms of sand 
that chewed into the rotor blades. " It was like 
sand-blasting," said LTC Robert S. Young, 
commander of an Air Cavalry Squadron of 
gunships and reconnaissance helicopters. "We 
had six months' wear in 10 days of flying." 

The pi lots also found more erosion in the 
moving parts of the engines. A rubber strip on 
the edges of the blades cut down on the erosion 
there, but Colonel Young said that better pro
tection for the engines would be needed. 

Flying at night, was another challenge. " It 
was mind-boggling to fly out there and see no 
lights on the ground at all," Major Glennon 
said. 

Motorcycles: A decided plus 

Carl S. Carrano, whose company played the 
opposition force. The company used Soviet
made ar mored personnel carriers borrowed 
from the Egyptian Army. 

light trucks mounted with anti-tank guns 
had little trouble moving so long as they went 
from one rocky area to another. 

Constant maneuvering necessary 
"We could shoot at 3,000 meters," said Col

onel Hunter, "then move back and shoot 
again. We could eat up enemy tanks as long as 
we had room." 

The infantry commander, LTC H. D. Kuhl, 
said he could disperse his troops more than 
usual to cover more ground and make it 
harder for an enemy to hit them. Colonel 
Kuhl, who served two tours in Vietnam, said 
that despite the dispersal he could monitor the 
movement of the troops. "It gave me a sense of 
security because I could see everyone," he 
said. 

Colonel Kuhl and other officers noted that 
in the desert the avenues of enemy approach 
come from 360 degrees. That made the 
leaders change their tactics from a linear to a 

The soldiers found that they could have us- circular front. 
ed two or three times the six motorcycles they Constant maneuvering , especially by heli-
took for reconnaissance. The four-cylinder dirt copters , was the key to success in the desert, 
bikes with large mufflers were fast and quiet. Colonel Kuhl said. 

"They got within 50 meters of us and we "Holding ground is not the name of the 
never saw them or heard them," said Captain game out here," he said. "It's to shoot and 
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What's 
A new Cobra has evolved. new accurate target acquisi-

Doppler navigation tion and engagement. 
directs it to predeter- on the With a helmet-mount-
mined coordinates, ed sight, the crew 
and provides aircraft rate "--bra? quickly aims cannon 
data to the sophisticated "" • to TOW missile Sight. 
fire control system. Radar warning pin-

Its unique laser- points enemy posi-
tracker is cued by that bel tions, allowing pilots 
coded aerial or ground lS to engage or evade. 
observer laser transmis- c_-.. Weapon systems, fire 
sions. Scanning ahead, it )'OIlI.UIU control, cockpit, active/ 
locks on the target and and passive defense systems, 
directs the telescopic sight. dynamics: These devices 

Advanced fire control dA~ are found in the new 
permits rapid and highly ~UV". Cobra . . . today! 

Bell's Aft-IS Cobra: Everything's new but the name. 



move. U you don't move, you might as well 
stay home and watch TV." 

Sergeant Karl D. Keefer, a squad leader, 
said the infantrymen found that removing all 
the oil from the rifles so that the sand did not 
stick and then cleaning them three times a day 
made them work. But machine guns jammed 
from overheating when the oil was removed 
and if they were oiled they became gummed up 
and clogged with sand, he said. 

Sergeant Keefer a lso noted that "all of our 
equipment was green when it should have 
been brown for the desert. II 

In digging foxholes, the American soldiers 
learned to put their equipment upwind, and 
throw the sand downwind, no matter where 
the enemy was. Usually a soldier puts his 
equipment behind the hole and throws the dirt 
to the front. 

The sergeant said: "I was surprised at how 

quickly we acclimated over there. But the 
breeze was deceiving. It was hot but dry and 
you didn' t fee l hot or sweaty." 

That is why the soldiers at first drank less 
water than expected. But after several became 
dehydrated or constipated, the orders went out 
to drink more water . Sergeant Keefer said it 
was the squad leader's responsbility to see that 
his men drank more when they lined up three 
times a day for water. 

In communications, signalmen found that 
FM radios lost about half their range because 
the sand absorbed radio waves. They also 
found that batteries that might last 24 hours at 
Fort Campbell ran down in two or three hours 
in the desert. They said they did not yet know 
why. 0 

© 19BO by the New YOlk Times Company. Reprinted by permis 
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JRX "Bri~ht Star 81"; 
An Aviation Overview 

By LTC Bany J. Sottak and lLT Theodore W. Clymer 

As the huge, yet graceful C-5 rumbled 
to its refueling position at Rhein-Main 
Airport, aviators from the 101st Air

borne Division (Air Assault) participating in 
Operation "Bright Star 81" realized that the 
entire night had passed without thought of 
sleep. 

The troop compartment has been filled with 
chatter and excitement as elements of the first 
major U.S. Army unit to conduct tactical oper
ations in Egypt since World War II sped inex
orably towards their destination in the libyan 
Desert. Though weary from the myriad ac
tivities and frantic pace of the past four days, 
especially final preparations and loading of 
veh icles, aircraft and equipment, their spirits 
were high as they flew across the North Atlan
tic on the first leg of the historic journey. 

Each soldier was fully cognizant of the im
portant role that he wou ld play in the unfolding 
desert drama. Each now created his own 
brand of personal excitement, dreaming of 
what it soon would be like to experience, first
hand, the land of the Pharaohs and ancient 
Egypt. Expectations were running high. Only 
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days before th eir departure, pilots and 
crewchiefs had gone through a series of brief
ings outlining what they could expect to en
counter. But that was behind them now. The 
briefings were over and the reality of a great 
adventure lay before them . 

Aviator's Dream 
With their destination only a scant seven 

hours ahead, excitement continued to mount. 
Each soldier freely shared his thoughts and, 
almost surreptitiously, laid the basis for future 
tales to bring home to family and friends as the 
germ seeds of fabulous "war stories" grew in 
everyone's mind. 

Suddenly, as th e monstrous engines whirred 
and the C-5A began its take-off roll, the idea 
struck him. The ultimate "Bright Star" war 
story was born . CW2 Tim Hartnett of Com
pany B, 101st Airborne Battalion, exclaimed, 
"That's ill" as he looked excitedly at CW2 
Dennis Todd, a lso of Company B. "We need 
to do a Black Hawk salute to Egypt with a fl y
by at the Pyramids." 

The notion spread quickly throughout the 
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troop compartment as others now agreed, 
some silently, some openly. And so the stage 
was set. Somehow, a band of excited, deter
mined, Egypt-bound Air Assault aviators 
would not only find a way to accomplish all 
their assigned missions, but would also make a 
heretofore impossible aviation dream come 
true: a formation of Army Black Hawks 
silhouetted against the ancient Pyramids of 
Giza with Cairo and the Nile Valley in the 
background. Such a magnificent sight would 
tive forever in aviation history. 

. Shadow of a Crisis 
Weeks before their departure from Fort 

Campbell , rumors concerning certain unnam
ed U.S. Army units deploying to the Middle 
East swept the country. Newspaper articles 
alluded to the possibility of elements of either 
the 82nd or IOlst Airborne Divisions par
ticipating in maneuvers somewhere in the Mid
dle East in the November time frame as part of 
the Rapid Deployment Force, 

It did not take long for imaginations to con
jure up visions of possible hostage rescue at
tempts and a variety of other possible contin
gencies_ Thoughts of troop build-up and secret 
raids raced through untold minds. To 
underscore this, the pace quickened at Fort 
Campbell. Scores of vehicles were wiped clean 
of their familiar green camouflage and now 
sported new paint jobs of desert beige and 
brown. With vague explanations. troops 
received camouflage uniforms, innoculations, 
and were issued special equipment. 

Meetings and briefings were then held in 
rapid succession at unusual hours. Notwith
standing such curious outward signs, a busi
ness as usual attitude permeated the Divi
sion. News reporters pried soldiers and fami
lies of the 10Ist Airborne Division for any sort 
of story or lead. 

But those who knew of "Bright Star" were 
not teiling. and those who did not have a need 
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to know were not told. There was but one 
course of action for all concerned to take: just 
work, wonder. and wait. 

With an exercise classification of "Secret" 
right up until the time of departure of the first 
aircraft, the soldiers of the IOlst Airborne 
Division, but for a select few, were unaware of 
the combined Egyptian/American mission of 
training and friendship in which each was a 
player and had an important role . 

The code name "Bright Star 81'" was first 
learned by most participants through an arti
cle published in the Hopkinsville New Era and 
the November 10th issue of Army Times. 
Even then they had no real idea of the scope 
and magnitude of the historic exercise. 

The Arrival 
Out of the early morning desert sky, the ma

jestic C-5 glided down to meet the sand-strewn 
runway of Cairo West Air Force Base_ It was 
the first of three such aircraft which would 
carry the 15 UH-60 Black Hawks. air crews 
and maintenance personnel from the "Wings 
of the Eagle" battalion. In all directions one 
could see and feel the harsh . unforgiving, yet 
always romantically beautiful, nature of the 
grandest desert on the face of the earth, the 
Egyptian Sahara. 

It was now 12 November. Only two days be
fore the unit had worked feverishly to break 
aircraft down, complete load-out preparations, 
and be on its way. Now it was time to reverse 
the process - to off-load the C-5A's. build the 
aircraft back up, and establish a primative 
operating base. The unit raced against the 
clock to see how quickly the tired crews could 
restore the fleet to a mission-ready status. 

A race against time was not new to the 
Company B "Kingsmen", They had done this 
countless times before and moved as a well
drilled team. Each man knew his job and knew 
it well. No orders were needed as unloading 

(BRIGHT STAR / Cont. on Page 64) 



ASE PROVIDES 
SNAKE PROTECTION 

Even a deadly killer like the AH-1S Cobra needs protection! Designed with the 
Cobra in mind, Sanders' ANI ALQ-I44 Countermeasures Set provides the 
protection needed against IR heat-seeking missiles. The ANI ALQ-I44 means 
aircraft survivability resulting in increased combat effectiveness! 

The ANI ALQ-I44 features proven high reliability and simple maintenance, and 
is suitable for worldwide deployment. 
The fully f1ight
qualified ANI ALQ-
144 system and its 
special test equip
ment are currently in 
production and are 
available on order. 

® 

SAA 
SANDERS 
ABBOCIATEB. INC. 

For further information on the 
AN /ALQ-144 or other Sanders systems 
for fixed and rotary wing aircraft, contact: 

Defensive Systems Division 
95 Canal Street, Nashua, NH 03061 
ATTN : MER 12·1125 (603)885·3583 



N OTWITHSTANDING the emotional re
sponses generated by "Uniform Mad
ness" which appeared in the August 

issue, additional points concerning Army flight 
clothing should be addressed. 

To begin with, flight clothing is a compon
ent of the Army's Aviation Life Support 
Equipment (ALSE). Prior to the Vietnam con
flict, the Army's AlSE system, and hence 
flight clothing, consisted pretty much of a mix
ture of equipment designed and developed by 
the other services. 

The resultant multi-colored ensemble 
described by the "Uniform Marliness" author 
therefore evolved. Also, it was not until the 
U.S. was deeply committed to Vietnam that 
any concentrated effort went into crash worthy 
fuel cell development. 

We did dress similarly! 
With the increase of post crash fires and by 

order ofthe commander of U.S . Forces in Viet
nam, the Army undertook the development of 
an Army flight suit with flame retardant 
qualities. Guidance as to its design and ap
pearance was also provided; specifically, the 
flight suit would be similar in style and ap
pearance to that of our ground soldiers. The 
two-piece flight suit was subsequently 
developed and was the standard flight uniform 
for years. 

However, it does have design faults and in
compatibilities and is being phased out of the 
system. The Army has now entered into a Tri
Service agreement with the Air Force and 

OPINION: 

Uniform 
Madness, 
Part III 

A final view in the Nomex- No 
Nomex controversy by l TC Thomas 
I. Pope, III, Systems Branch Chief, 
DCD, U.S. Anny Aviation Center 
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Navy and has adopted the present one-piece 
flight suit. Such Tri-Service agreements save 
money through standardization which helps 
buy fuel, ammo, and aircraft. 

Everyone recognizes that h elicopters and 
their various subsystems incorporate hydraulic 
fluids, engine and transmission oils, electrical, 
oxygen, and armament systems. These neces· 
sary systems and the hazardous cargoes many 
helicopters carry are all potential causes of in
flight fires or will contribute to any post crash 
fire should an accident occur. 

Statistics show fire mishaps 
Recent data provided by U.S. Army Safety 

Center (USASC) shows from June 1974 
through September 1979, there were 19 in
flight fires and 43 post crash fires. All 62 air
craft mishaps were in helicopters equipped 
with crashworthy fuel cells. 

During the same time period, USASC data 
indicates 141 personnel were involved in sur
vivable fire mishaps in which Nomex clothing 
either prevented or reduced thermal injuries. 
One should also keep in mind these statistics 
recorded during peacetime when military oper
ations are relatively low. 

During combat, these statistics will increase 
(UNIFORM / Continued on Page 67) 
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OEPARTMENT OF THE ARMY 
HQ. us ARMY AV IAnO N RESEARCH AND DEVELDPM! NT CDAU,IAND 

PO BOlt 209, ST. LOUIS. MO UIU 

I am pleased that this issue of the "Army Aviat ion 

Magazine" has been devoted to Army avionic s development and 

particularly the efforts of the Project Manager for Navigati on 
and Control Systems (PM NAVCON) and the Avionics Re search and 

Development Activity (AVRADA). The subject is timely and the 

articles provide a "thumbnai l sketch" of some of our present 

capabilities as well as those which we hope to realize in the 
future. 

As a RESHAPE initiative we are planning the consolidation 
of PM NAVCON and AVRADA. The primary thrust of this merger is 

improved efficiency through better utilization of personnel 

resources. Colonel Roy White is presently serving tn the dual 
role of NAVCON Project ~nager and AVRADA Commander. Under his 

leadership the planning for the reorganization is taking place. 
This streamlining will permit a cohesive ' integra t ion of all 

avioniCS, navigation, and a ir traffic control programs , and will 
enhance our capability to support the developer and user 
communitie s . 

Both PM NAVCON and AVRADA have well establlshed reputations. 

The men and women of these organizations have provided unparalleled 
expertise and responsiveness to the Army Aviation fleet. I am 

confident that they will continue to be a vital factor in 
accomplishing the AVRADCOM mission . 

~.~::fc--
Major Genera l, USA 
COlDmanding 
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PMNAVCON: 
PASSING IN REVIEW 

BY COLONEL LEROY WHITE, Commander, Avionics Research and 
Development Activity/ Project Manager. Navigation Control/ Systems 

P ROJECf management offices are uni
que Army organizations. Their fate is to 
work themselves out of existence. De

velop, produce, field equipment, and disband 
is the life cycle. The end is one of strong, op
posing emotions. 

On one hand there is pride and a sense of 
accomplishment in having put hardware in the 
hands of the troops, and on the other hand, 
there's a sense of loss in seeing a team of great 
people break up and take up other challenges. 

Some left before the end, but their contribu
tions were no less significant. COL Chet 
McDowell and COL Ches Maddox were 
former PM's who left their mark. COL (then a 
MAJ in OCRD) Bob Gantt was never offically 
assigned to NAVCON, but without his help we 
could never have achieved our goals. 

LTC's Bill Johnson, Bill Basking, and Bill 
Wahl were our standout DASC's in DA. LTC 
Dick Richards and COL Darwin Petersen, 
as former Directors of the Avionics Labora-
tory, played major parts in many actions. 

John Cittadino (now in OSD) did yeoman 
service for many years as the Deputy Project 
Manager; so has Tom Daniels, the present 
DPM. Sherm DuBois served in two capaci
ties, one as ambassador for our cause in the 
CE Systems Office of the old Electronics Com
mand and now as NAVCON's Chief Engineer. 

There were many players 

learning experience all made for the best job of 
my career. Only those who have been a PM or 
who have served in a PMO know the feeling. 
It's a part of the Army and a field I would 
recommend to anyone, aviator or not. 

But since transition time has come, I can't 
think of a better arrangement than to have the 
elements of NAVCON and AVRADA put to
gether to form a new, one-of-a-kind organiza
tion. 

For the time being, I have the jobs of PM 
NAVCON and Commander of AVRADA. As 
General Stevens mentioned earlier. we're in 
the process of putting the two together, all of 
which should be completed by early Spring. In 
the meantime. we're operating as one organi
zation now in many ways. I can say, without 
reservation, it is a demanding and challenging 
undertaking. 

Streamlining and the organizational adjust
ments to sharpen the thrusts of avionics R&D 
and hardware programs are very timely. There 
is a little doubt that Army aircraft of the future 
(and that future is not far oro will depend more 
and more on avionics systems for their opera
tions and mission accomplishment. 

Displays, flight control and management 
systems, digital multiplexing, high speed data 
transfer, and much more will change or will be 
introduced. AU will be more reliable and easier 
to use, reducing crew workloads as we try to 
wring more out of our aviation assets. 

Many players have been standouts. Space Of equal Importance will be the systems and 
won't permit me to list them all. For sure, our hardware on the ground supporting aviation 
star would not have been so bright had it not operations. Things will change in them, too. 
been for the project leaders. They muscled the It's an exciting time in thiS business. The ar-
programs along and overcame unbelievable ticles In this issue cover but a small part of 
obstacles to reach the goals. They had one what's going on and what's in the future. 
heck of a staff supporting them. They're not exactly bedtime reading material, 

I could not have asked for a better bunch. but they will tell you about what you'll be see-
The people, the job, the challenge, and the ing in our Army Aviation fleet before too long . 
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THE UlTI.ITE WEAPon 
ATTACK I RETREAT! FIRE FOR EFFECT! ALL CLEARI 

The spoken word Is the primary means for man to communi· 
cate. Whether II is the busy War Room of the Pentagon, the cockpit of 
an aircraft, the deck of a warship or on the balliefield, understanding 
commallds Is of the utmost importance. 

MIli tary organizatioos rely on clear voice communications. 
Roanwell nolse-cancelling headsets, handsets and hand·held micro
pllOoes provide the clearest of voice signals while meeting the mosl 
stringent o f mil specs. 

As voice communicallons problems arise In this quickly. 
changing world, you can count On Roanwellto help you solve them, 
We are'one company that never forgets that effective voice communi· 
cations Is the uil imate weapon. 

Ro..nweH~!1le mlll!ar~ 
YOke coonmu .. caHon. 
s peciali.t,.. 

Caltor WIlle lor 
f'eem .... tur .. 

180 VARICK STREET, NEW YORK, N. Y., 10014, (212) 989-1090 

VISIT US 
AT BOOTH 239 

AT THE AFCEA WEST SHOW 



AN OVERVIEW OF ARMY 
AVIATION ELECTRONICS 

BY BRIGADIER GENERAL RICHARD D. KENYON, Army Aviation Officer, 
Office, Deputy Chief of Staff for Operations and Plans, Dept. of the Army 

A VIATION electronics, or avionics. is 
sometimes viewed as that necessary 
evil that messed up the fun of waT. After 

all, without all the black boxes. aircraft would 
be cheaper and lighter; pilots would not be 
subject to direction £rom the ground; anti-air
craft weapons would not be radar-directed or 
heat-seeking; and aircrews could sleep in on 
foggy mornings. In short, military flying would 
be restricteCl to good weather. composed of un
complicated operations with pilots master of 
all they overfly. 

Unfortunately or fortunately. the environ
ment of future military conflicts will never 
again allow such World War I style operations. 
Aviation will be both an integrated part of a 
commander's arsenal plus a key target for 
highly sophisticated weapons. Aviation will 
need to perform day and night in good weather 
and foul. Operational areas will range from 
arctic winters to tropic summers with all the in 
betweens. Pilots will not be able to do their 
jobs or survive anymore without the help of a 
set of black boxes tailored to aid their specific 
missions. 

An extra sensory system 
So what will pilots be getting? Think of 

avionics first as a complement to a pilot's 
human sensory system. 

In order to see at night, a new generation of 
image intensification Night ViSion Goggles 
(NVG) will begin production in 1982. The NVG 
will snap onto a pilot's helmet whenever he 
needs them and will provide a lightweight, 
comfortable vision system allowing pilots to fly 
at Nap-of-the-Earth (NOE) altitudes on the 
darkest nights. 

They will also permit crewmembers to see to 
move around and provide services on the 
ground or in the air. For days or nights that in 
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c1ude obscuration by smoke or fog, the Target 
Acquisition Designation Sight / Pilot Night 
Vision Sensor (TAOS / PNVS) mounted on 
attack helicopters provides an infrared system 
to see to fly, locate targets hidden by camou
flage and laser-designated targets for precision 
guided munitions. Both NVG and TADS/ 
PNV5 will extend aviation battlefield support 
beyond previous daylight and good weather 
limitations. 

Obstacle avoidance 
Another vision enhancement for pilots 

would be a method to avoid wires and wire-like 
obstacles that are now part of the environment 
for operating at NOE altitudes. Both civilian 
phone lines and electrical transmission lines 
pose severe hazards to Army aircraft. From a 
mechanical standpoint, wire cutting devices 
are now being installed on Army helicopters 
now as an immediate aid. 

But laser radars are also under development 
which will scan ahead of aircraft and pick out 
these hazards. Such lasers also have the po
tential to provide input for automatic pilot sys
tems to hover helicopters, designate targets, 
and navigate by measurement of ground 
distances covered. A mUltipurpose laser pro
gram Is now in advanced development. 

Birds do not fly in the fog or generally at 
night . They know they can't see well enough. 
Army aircraft must be able to respond to mis
sion taskings regardless of weather. One of the 
black boxes that will allow aircraft to go or 
come back after a mission is the Joint Tacti
cal Microwave Landing System (JTMLS). 
This system entered Advanced Development in 
1980 and will begin test flights by 1982. It will 
provide a lightweight, portable instrument ap
proach system for undeveloped landing zones 
and on-board equipment compatible with 



OVERVIEW 
(Continued from Page 21) 

standard airport approaches. As a result, the 
earlier pilot's concern for weather closing in 
and preventing mission accomplishment will 
be eliminated. Also eliminated will be the in
ability of units to get aviation support because 
the airfield is socked in. Aviators will "see" 
through the fog via microwave radiation and 
fly when the birds are walking. 

Battlefield scanning 
In addition to seeing at night a nd through 

the weather, future aviators must also see far
ther and qUicker. We are familiar with optical 
systems such as binoculars and telescopes to 
extend our vision. The newest black boxes 
combine similar optics with television and in
frared viewers to afford battlefield scanning 
and targeting capabilities for pilots beyond the 
capability of any eagle's eye. The laser-guided 
HELLFIRE missile planned for the attack heli
copter will be targeted by the previously men
tioned TADSj PNVS, as an example. 

The current missile can also be fired in
directly using the eyes of a remote laser 

designator operator without ever exposing the 
attack helicopter. This is like being able to see 
through hills and is an example of the ever in
creasing integration of black boxes. But in ad
dition to the optical augmentation of TAOSj 
PNVS, the next generation fire and forget 
HELLFIRE missile will itself see and lock onto 
a target when sighted by the gunner and then 
guide itself after launch. 

Electronic ears 
While some black boxes are making it possi

ble to "see" through night weather and even 
around hills, others provide electronic hearing 
for Army Aviation. One of these systems is the 
Airborne Target Handoff System (ATHS). 
When a scout helicopter locates a suitable 
target for an attack helicopter, current pro
cedures call for a voice-radio communication 
sequence to describe, locate, and assign the 
target. Such a communication may require 
from perhaps 30 seconds to several minutes. 

During this time, enemy black boxes may 
have listened to and located both the scout and 
attacker. They may also have warned the 
target or prepared an ambush. The new ATHS 
makes this much less likely by using a short 
"burst" communication. 

Unci uttering the frequencies 
Much harder to eavesdrop on, such a com

munication may be only a second or two long 
and can be fed directly into black boxes that 
automatically tell a pilot how far away the 
target is, assign the target to the attacker best 
able to handle it, and acknowledge the mis
sion. One added benefit from such short 
transmissions will be the uncluttering of 
limited radio frequences to allow more Army 
users on unjammed channels. 

A similar system to outwit enemy listeners 
now nearing production is the PRC·112 sur
vival radio for aviators. Current survival radios 
have an electronic beacon which a downed 
crewmember can turn on to guide rescuers to 

NUMBER ONE!-CW3 Grant L. South, left, him. Unfortunately, it guides the enemy equal. 
Distinguished Graduate of the WO Senior Iy well and provides a screamingly loud radio 
Class, which graduated Nov. 26 at Ft. signal that blocks any other use of the same 
Rucker, chats with MG Robert L. Moore, frequency. 
Commander, USA Missile Command, Red- The new PRe-H2. when turned on, remains 
Stone Arsenal, AL, who was the guest silent until pulsed by a coded interrogation 
speaker at the WOSC ceremonies. South's signal from friendly searchers . It then responds 
next assignment will be at Ft Lewis, WA. by transmitting a coded burst giving its exact 
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location. Thus, rescuers can find downed air
crews with a minimum of electronic exposure; 
survival radios can be turned on and left on for 
up to 48 hours without running their batteries 
down; and the wrong side will not be homing in 
on downed aircrews or decoying potential 
rescuers. 

Selective listening 
Another system now under development 

does electronically what some husbands have 
been doing for years - selective listening. The 
Airborne Steerable Null Antenna Processor 
(ABSNAP) program allows an aircraft radio 
system to automatically direct a radio null at 
enemy jamming transmitters. The result is 
that friendly transmitters are heard normally 
while enemy jammers fade into the back
ground. This is eqUivalent to being able to 
comfortably listen to a conversation while 
standing next to an operating jackhammer. 

Even the 'somewhat mystical capabilities of 
radios have limitations though. When Army 
aircraft fly at high altitudes, the inboard radios 
can operate on a line-of-sight basis with other 
aircraft and ground users in a wide area. 

NOE means new radios 
However, now that aircraft must be at NOE 

altitudes to survive. radios have a severely 
constrained line-of-sight path. New radios that 
communicate by bouncing their signals off the 
ionosphere (sky-wave) or by extended ground 
wave are needed. Such radios. unfortunately. 
operate in a dirtier part of the radio spectrum 
and are subject to easier enemy jamming than 
before. 

To gain the advantage of non-line-oC-sight 
transmission without the disadvantages of in
terference and jamming. a control system is 
necessary to automatically select optimum fre
quencies on a call-by-call basis . Such a radio 
is expected eventually as an outcome of the 
NOE-Comm unications program due to begin 
in 1981. 

Beyond assistance to sight and hearing, 
black boxes are in development to help aircraft 
perform their missions. These are devices 
which integrate work functions or maintain 
system status thus letting the aviator concen
trate on his tactical mission. One of these inte
gration black boxes is an automated map dis
play. Such a device might be a mechanical 
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"FACTS" DEMONSTRATION 
Observing the capabilities of the FOR

WARD Looking Infrared AUGMENTED 
COBRA TOW Missile SIGHT System are, 
from left, German Army LTC Manfred 
Weber and British Army LTC Richard 
Eccles, liaison officers at USAAVNC. 
The FACTS System provides night vision 
capability which increases the effective
ness of TOW missile employment. The 
early December demonstration was given 
for the Army Aviation Training Sym
posium attendees at Ft. Rucker. FACTS 
is not currently in the Army inventory, but 
contract preparation is underway. 

overlay for standard paper maps which would 
indicate on the map where the aircraft is at all 
times. 

Freeing the aviator 
An alternative device might project a map 

slide of an area with a moving indicator for air
craft position. Either device would be tied into 
standard aircraft navigation systems such as 
Doppler, Position Locating and Reporting 
System (PLRS). or NAVSTAR. Most impor
tantly, such a device would free the aviator 
from the present requirement to keep constant 
reference to a paper map unfolded in his lap in 
order to navigate through an unfamiliar area 
while simultaneously looking for targets and 
maneuvering to avoid becoming one. Map dis
play systems are currently being examined for 
the Army Helicopter Improvement Program 
(AHIP) and CH-47 aircraft . 

Another potential integration action for Ar-



my aircraft is the multi-format programmable 
display device. This would look like a smalllV 
screeen in the cockpit and replace a variety of 
present cockpit flight instruments and dis
plays . Such an integrated display could super
impose a compass rose image on an artificial 
horizon which would include altimeter read
ings, airspeed, and warning displays. 

By having all this information in one loca
tion, the pilot could see all essential flight in
formation at a single glance. This also leaves 
the pilot more time to look for targets and 
concentrate on the tactical mission. 

Similar integration of engine and airframe 
status gauges is part of a development pro
gram called Electronically Monitor Master 
Advisory Display System (EMMADS) now 
underway. This is an attempt to integrate 
engine RAM, temperatures, fuel status, etc., 
all in a single display with a memory dump for 
maintenance purposes after a flight. This kind 
of black box would ensure that no mechanical 
problems during flight are overlooked in post 
flight checks as well as permitting a pilot to 
concentrate his attention over a smaller area 
with less chance of missing a vital engine con
dition because the gauge showing the condi
tion happens to be in an awkward location. 

lACS unloads the bundles 
Finally, the nerves of an aircraft are cur

rently bundles of copper wire. Because of its 
weight, few, if any, backup links are available 
in case of combat damage. The general rule is 

DOUBLEHEADER! 

Major General Carl H. McNair, Jr., the 
Commander of the lJ.S. Army Aviation 
Center and Ft. Rucker, will be the guest 
speaker at back-to-back meetings of the 
Army Aviation Ass'n (AAAA) in February. 

During a visit to the Sikorsky Aircraft 
plant, he'll address Connecticut Chapter 
members on Thursday evening, Feb. 5, 
will visit the AAAA National Office in 
Westport, CT on the morning of the 6th, 
and will then continue on to Washington. 

On Friday evening, Feb. 6 , he'll speak 
at a joint dinner meeting at Fort Myer, 
VA, of AAAA's Washington, D.C. Chap
ter and the Federal City Chapter of AHS. 
Details of the dinner meetings will be pro
vided to Chapter members by direct mail. 

that for each black box in the aircraft, separate 
wires lead to a control near an aviator. The 
result is a large number of similar controls 
racked around each aviator and large bundles 
of wiring running from them through the air
craft. This is not necessary! An Integrated 
Avionics Control System (lACS) has been 
developed along with a dual data bus concept 
that would allow a single control for almost all 
communication and navigation radios and pro
vide a lightweight copper cable running along 
each side of the aircraft (providing 100% 
backup) to which all black boxes would be 
connected. This implies large weight savings 
plus an unci uttering of the cockpit around each 
aviator. 

All of the avionics thus far described are 
under development now. Most are managed by 
either the laboratories of the Avionics 
Research and Development Activity (AV
RADA) or the Project Manager for Navigation 
and Control Systems (NAVCON) at Fort 
Monmouth. NJ. 

These organizations merged and give the 
Army a single developer for Army avionics and 
air traffic control equipment. Night Vision 
devices are managed by the Night Vision 
Laboratory at Fort Belvoir, VA and the Project 
Manager for the TADS/ PNVS in St. louis. 

A debt of gratitude 
These laboratories and Project Managers 

are the visionaries of future Army avionics. It is 
only through their hard work and imagination 
that new systems get into the Army inventory 
and Army Aviators everywhere owe them their 
gratitude. 

The pace of future sophisticated con
Oid will be faster than any war American 
forces have been in before. Battlefields will, at 
the same time, be more lethal yet yield more 
targets than ever before. If either side in such a 
conflict is unprepared, it will turn into a turkey 
shoot for the other. Black boxes and their elec
tronic assistance will help Army Aviators see 
better, hear more, and put it all together. 

Aviators cannot be replaced by electronics, 
however sophisticated, but neither can 
aviators do their job without electronics. 
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The vital need is that both "human boxes" 
and black boxes work together effectively. The 
synergism of men and machines into mission
accomplishing systems is the goal of avionics. 

" 



Introducing the Army's 
Product-Improved AN/FPN-40 ( ) 

Airli'affic Control and Landing System 
ITT GILFILLAN, under the technical direction of AVRADA, 
has developed a solid state modification to improve the RAM 
(Reliability, Availability, and Maintainability) characteristics of 
the AN/FPN-40 while providing significant performance 
enhancements. 

Increased reliability through solid state technology coupled 
with improved maintainability by the use of Built-In Test Equip
ment (BITE) assures high availability in the field . 

Advanced digital MTI features along with a new indicator 
assembly provide a major improvement in Army air traffic control 
operations in heavy clutter environments. 

For full details write: Robert G. Bock, 
ITT Gilfillan , 7821 Orion Ave., GILFILLAN Imm 
Van Nuys, California 91409. ~~ 
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THE ARMY DIGITAL AVIONICS 
SYSTEM (ADAS) 

BY JOSEPH E. DASARO, Chief, Systems Engineering Branch , 
Advanced Systems Division, USA AVRADA 

F
UTURE Army aircraft must have the can be broken into four distinct phases. During 
capability of performing a variety of mis- the now completed first phase. Sperry com-
sians in order to counter a threat charac- pletely defined and characterized the ADAS 

terized as being numerically superior in both (with Human Factors Engineering (HFE) 
armor and air forces. assistance from Bell Helicopter). 

The nature of this postulated battlefield During this first phase, a system architec-
radically influences the requirement for en- ture was developed for the AVRADA UH-60A 
hanced survivabiity in the design of new sys- System Testbed for Avionics Research 
terns for Army Aviation. In addition to enhanc- (STAR) based upon the outputs of the Bell 
ed survivability, Army aircraft systems of the Human Factors Engineering effort and a 
future must possess a basic architecture which detailed analysis of the electronic sensors and 
provides a flexibility to reconfigure avionics subsystems on board the aircraft. 
and mission equipment so that aircraft can be Candidate systems for integration / multi-
tailored for the variety of missions which must plexing were first identified , then definitized by 
be performed. electrical interface parameters, including 

The key to providing this survivability and signal levels. input/ output impedances, repeti-
flexibility is the standard interface (MIL- tion rates, etc. 
STD.1553) and modular design inherent in the Multiplex data bus controller hardware was 
integrated digital system architecture. designed, fabricated, and delivered to the AV-

In addition, through use of integrated can· RADA digital hot bench along with appropri. 
trol / displays and automation of many routine ate software support in order to obtain an early 
monitoring functions , the integrated digital start on the development of operational bus 
system will reduce crew workload and further controller software for the hot bench validation 
enhance the capability of future Army aircraft phase and the aircraft demonstration phase. 
to perform their missions. The box on the next page (Figure I) ii-

Other advantages which will accrue from lustrates the substantial reduction in the 
the integrated digital system include reduced number of dedicated displays and controls in 
system weight and reduced cost, both acquisi- using the Army Digital Avionic System on 
tion and life cycle. the UH-60A. 

ADAS Phase I The resulting UH·60A instrument panel and 
center console design is shown in Figure 2 on 

In late 1978 the U.S. Army Avionics Re· the next page. 
search and Development Activity initiated an ADAS Cockpit 
exploratory development program with the 
goal of applying the digital system architecture The ADAS control/ display subsystem will 
to an entire aircraft system. provide fully integrated control and display ca-

This system of the future is called Army pabilities for both flight crew members of the 
Digital Avionic System (ADAS). Sperry UH-60A STAR. Two 6.8 inch by 6.8 inch CRT 
Flight Systems was chosen competitively by displays will be mounted on each side of the 
the Army to develop the hardware for ADAS. cockpit to handle flight, interactive con· 
Th£> exploratory program for digital avionics trot/display and navigation display functions. 
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The Right display function will be used to 
present basic OIght information in an in
tegrated format , along with required cau· 
tion / warning alarms and procedures (Figure 3 
illustrates a typical integrated Right display.) 
Normally, the Right display function will be 
presented on the CRT display directly in the 
front of the crew member selecting the function 
(outer displays In Figure 2). However. the 
Oight display function can be presented on any 
of the four CRT displays under reconfiguration 
conditions. 

Each of the two inner CRT displays in 
Figure 2 will have line select units mounted 
immediately adjacent on each side. When used 
with these select units and the keyboard ter
minal unit (Figure 4), the two center CRT 
displays can be used to present procedures 
(normal, test and emergency), engine and fuel 
status, and transmission and rotor status. 

The CRT displays can also present second
ary systems status and control, advisory/ cau
tion/ warning information, ASE, navigation 
status and mode control, and a number of 
other functions such as command instrument 
system status and control, aircraft perform· 
ance guides, and CEOI. 

The navigation display function will be used 
to present navigation/ map and status informa· 
tion to the aircraft flight crew (see Figure 5). 
Normally, the navigation display function will 
be presented on the CRT display directly in 
front of the crew member selecting the func
tion, however. the navigation display function 
may be presented on any of the cockpit CRT 
displays under reconfiguratlon conditions. 

ADAS Phase II and III 
At this time ADAS is undergoing hard· 

FIGURE I 
NUMBER OF DEDICATED 

DISPlAYS/ CONTROLS 
Type of Dedicated ADAS Prod 
Display/ Controls UH·60 uction 

on UH·60A's Acrft UH·60 
Mechanical Controls. . . . . 11 11 
Electrical Switches...... 39 89 
Circuit Breakers..... . .. 30 147 
eNI Control Panels. . . . . . 6 15 
Instruments & Indicators. 7 29 
Status Annunciation: 
Warning. . . . . . . . . . . . . . . 5 12 
Caution. . . . . . . . . . . . . . . . 5 62 
Advisory. . . . . . . . . . .. . . . 3 15 

ware fabrication (Phase II) by Sperry. During 
this phase, ADAS will be evaluated to assure 
that all functions required can be easily per
formed. A1so, the hot bench facility will be em· 
ployed for pilot familiarization. 

Due to the flexibility of the ADAS architec· 
ture, any change required as a result of the hot 
bench phase will be Incorporated by software 
modification. At the end of the hot bench 
evaluation AVRADA will begin the installation 
of ADAS into the UH·60A STAR. 

Phase IV and Beyond 
During Phase IV ADAS will be flight tested 

in the UH-60A STAR. This vehicle will provide 
Army pilots an opportunity to fly an integrated 
digital aircraft and provide valuable feedback 
to the A VRADA engineers. This vehicle will 
also provide a valuable system integration tool 
for AVRADA. Through its bus oriented archi
tecture ADAS has a flexibility that will revolu
tionize Army operational aircraft systems. 0 
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The Automa tic Map Read- MAKING matically computing the 
e r (AMR) receives data coordinatesof anydesig-

from the navi- THINGS HAPPEN nated point 
gationa) source. within the map 
The aircraft position is displayed by the in- display. This can be a visual fi x to update 
tersection of ruled lines on two rotating the present position or the coordinates of 
discs . One is a spira l line. the other a radi- atargetoTway'point. (3) An output of pres-
a1 line . Simultaneously the geographical ent position or any designated point. This 
coordinates appea r on a LED a lpha- may be used to update the navigational 
numeric display. system or transfer target infonnation. (4) 

The Automatic Map Reader offers the Data storage capability to permit use in or 
following capabilities: (1) An instantane- out of the cockpit. (5) A very lightweight 
ous display of present aircraft MARCONI compact, low cost, highly reliable 
position over a standard mili- solution to the topographic nav
tary ma p_ (2) A means of auto- ~%7~(~INl~~~ igational display problem. 

Marconi Avionics Inc. 4500 N. Shallowford Road Atlanta. Georgia 30338 (404) 394--7800 
In USA: Marconi Avionics, Inc. Atlanta, Seattle, Fort Worth. 

In Eng land: Marconi Avionics Limited Rochester . Basildon, Borehamwood . 6678 



FIELD EXPERIENCES ON THE 
ANIASN-12B DOPPLER 
NA VIGA TlON SYSTEM 

BY MERTON S. DUBOIS, Ch;ef, 
Technical Management Division, NAVCON 

T HE ANI ASN-128 Doppler Navigation 
System has been operational in the field 
for nearly two years. During this period 

of time, valuable experience has been gained 
with each of the aircraft types in which the 
navigator has been installed. 

Specifically. problem areas - as well as 
mission benefits - have been identified as they 
relate to the, navigator itself, the operation of 
the navigator by aircraft crews, and the overall 
systems Integration. In addition. experience 
has been gained in terms of the implementa
tion of the Reliability Improvement Warran
ty (RIW) concept. 

It is the purpose of this article to highlight 
some of the specific lessons learned through 
field experiences and the corrective actions 
we've taken, and to provide you with some in
sight into our planning to further improve 
overall system performance. 

FIGURE I-LIGHTWEIGHT DOPPLER NAVI
GATION SYSTEM (LDNS) (AN/ ASN-128) 
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The Initial systems off the production line 
were installed in aircraft and were subjected to 
various operational and development tests. 
Some of the initial test findings prompted fur
ther engineering tests and evaluations by both 
PMO NAVCON and the Singer Kearfott Com
pany, contractor of the AN I ASN-128 
navigator. 

A short Turn-Around-Time 
These test efforts resulted in the first 

implementation of the Engineering Change 
Proposal (ECP) provisions of RIW. This im
plementation demonstrated the ability of the 
RIW concept to provide an exceptionally short 
Turn-Around Time (TAT) between identifica
tion of a problem or potential problem, follow
on engineering analyses, the formulation of ap
propriate ECPs, and actual implementation of 
the ECP on the production line as well as recall 
of fielded units for ECP modification. 

Through the implementation of these initial 
ECPs and continued efforts in quality control 
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the AN/ ASN-128 system has demonstrated 
an acceptable reliability and continuing 
reliability growth. 

As in any case, the introduction of new ca
pabilities and/ or hardware to an aircraft pre
sents a series of systems integration and func
tional compatibility issues which must be ad
dressed if the full capability of the total aircraft 
system is to be operationally realized. 

Addressing alignment problems 
As an example, the alignment of the aircraft 

heading reference unit may not appear to be 
critical when flying with a map aDd compass 
as the source of errors aTe unknown. However, 
when the heading reference unit is not properly 
aligned, the error input provided to the com
puter of the Doppler Navigator is readily 
noticeable in the form of Doppler System 
cross track errors. 

Alignment procedures have been provided 
as a part of the ANI ASN-128 Installation and 
Integration Manual , but experience indicates 
these procedures are extremely difficult for 
maintenance personnel in the field to follow. 

New, simplified alignment procedures have 
been devised to align many aircratt compass 
systems and have been used with good and 
repeatable results. These new procedures can 
be performed in much less time than the 
previous method and will be provided to all 
field units in the near future. 

Regarding performance by flight crews and 
maintenance personnel in operational 
units, the Doppler Navigator performs well as 
a system, but its operational performance is a 
direct function of the level of training received 
in the operations and maintenance areas. 

Every effort has been made to improve the 
quality of the operator training at the U.S. Ar· 
my Aviation School, Fort Rucker, AL and the 
maintenance training at the Signal School, Ft. 
Gordon, GA. 

New level of training 
Specifically, a more comprehensive level of 

training for maintenance personnel is to be im· 
plemented early next year. This training will be 
conducted using the AN/ ASN.128 Doppler 
Navigator both as hardware and as a training 
aid permitting control of the required aircraft 
inputs to the Doppler as well as a exercising 
the system's BITE functions capability. 
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Secondly, we observe that equipments that 
have failed repeatedly are being returned for 
RIW repair without following the procedures 
established by Supply Bulletin SB.11·643. 

Specifically, the procedural errors include a 
failure to provide complete data in the required 
messages and the use of other than the 
reusable containers that are issued for ship
ment. These procedural errors may either ex
tend the Turn·Around.Time or result in addi· 
tional costs due to damage in shipment. 

Another area of concern is the number of 
components that are returned because of 
physical damage due to various causes not ex
pected under normal operating conditions. 
Most of these cases are exclusions under the 
terms of the RIW repair contract and accrue 
additional costs for their repair. 

One additional problem area currently being 
resolved deals with the availability of the 27 
field replaceable items for the Control 
Display Unit (CDU). SLAC decks have been 
forwarded to operating units so that the parts 
can be ordered. 

A good operational system 
In summary, the AN / ASN·128 Doppler 

Navigator has proven to be a good operational 
system, and with further concentration on the 
training aspects, the benefits of its use will be 
realized fully. 

Units desiring additional information or field 
support, or who wish to discuss their opera· 
tional experiences, are invi~ed to contact the 
office of the Project Manager NAVCON, Fort 
Monmouth, NJ. 0 
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RELIABILITY IMPROVEMENT 
WARRANTY: A NEW 
CONCEPT IN ELECTRONICS 

BY THOMAS E. DANIELS, 
Deputy Project Manager. Navigation / Control Systems 

R ELIABILITY Improvement Warranty 
(RIW) is a concept whose time has 
come for th e U.S. Army. Currently this 

concept is being used for a limited period of 
time on several Army systems, most notably 
the Doppler Navigation System AN / ASN.128. 
the VORl l ocalizer/ Glide Slope / Marker Bea
con ANI ARN-123. and the Absolute A1ti
meter ANI APN.209. 

The RIW is' an acquisition concept that im
proves the reliability of systems going into the 
field inventory, and provides lower life cycle 
costs initial support in lieu of organic support. 
The production contractor, for a fixed price per 
unit in most instances, agrees to replace or 
repair over the specified period all equipment 
which fails , unless the fa ilure is caused by 
specified reasons not under the control of the 
contractor. 

RIW - How effective is it? 
Have the R1W programs been effective and 

what factors have impacted the effectiveness 
of the programs? 

The Doppler program has passed its first full 
year of operation under RIW successfully, 
while some of the other Army RIW programs 
have already been extended. My comments on 
the other programs will be general while those 
on the Doppler will be more specific . 

The warranty generally provides for "no 
cost" reliability Engineering Change Pro
posals (ECPs) to make changes to correct 
deficiencies in order to improve reliability. 
Some warranties - in particular, the Doppler 
RIW - provide for penalties if the contractor 
does not meet spedfied goals, e.g., Mean
Time-Between-Failure (MTBF), or repair 
Turn-Around Time (TAT). 

The contractor, on the other hand, has an 
opportunity to increase his profits if the 

reliability is better than expectations. The 
Government must reimburse the contractor if 
non-verified (false claims of fa ilure) returns ex
ceed those defined in the contract. 

The contractor has no obligation under RIW 
to repair equipment damaged by natural dis
aster. fire, explosion, enemy action . or willful 
mistreatment. Failure caused by these reasons 
are termed exclusions which are covered by a 
separate contract and terms whereby the 
Government makes the final determination on 
exclusions. 

Data collection and analysis 
One final feature of R1W Is that the contract

or establishes a nd maintains a field data col
lection and analysis system for assessing his 
RIW program achievements. as specified by 
contract . 

While these provisions are included in the 
AN / ASN-128 Doppler Navigation System 
contract, other contracts vary in their provi
sions . For example. the contract may not have 
a guaranteed MTBF, or no exclusions for 
Government induced damage, or may have an 
operating hours adjustment, or a maximum 
repair time guarantee with penalty. Whatever 
acqUisition strategy or contractual provisions 
used, the bottom line is improved reliability 
and lower life cycle costs. 
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The Doppler RIW program runs for a period 
of four years with an option to define the needs 
for organic maintenance after two years. It has 
no-cost ECPs for improvement of reliability, 
and an initial repair TAT of 30 days which is 
gradually reduced to 15 days after 18 months. 
It also has Government-owned spare Line 
Replaceable Units (LRUs) in storage, a 
guaranteed MTBF of 500 hours, and penalties 
for shortfall . 

The measure of RIW effectiveness can be 



RIW 
(Continued from Page 33) 

determined by comparing the actual results to 
the contracted baseline. This, however, does 
not assure that all circles within Government 
share identical views. 

Users are concerned about how long the 
equipment will operate and whether it will be 
available to perform when needed, and need to 
know how soon equipment will be repaired or 
replaced when It fails. The Developer shares 
similar concerns, but must put these re
quirements into a contract that will be 
reasonably measurable and enforceable while 
realizing that quantitative measures are some
what difficult and often differ from those used 
to measure contractual performances . 

By Government specification, for example, 
several specific features are addressed in the 
Doppler ' RIW contract. The first is an esti
mated standard of 20 operational hours per 
unit per month. which is used to determine the 
expected total operating hours in the reporting 
period and, further, to develop usage ratios to 
determine penalty factors for adjustment. If the 
usage is more than 10% greater than antici
pated, then the contractor receives a monetary 

OLD AND NEW- WOf Herbert Hayes 
sits atop his hOrse while dressed as 
the cavalry's traditional figure, "Old 
Bill", during Dec. 1 activation cere
monies for C Troop, 1st Squadron, 6th 
Cav, the only combat aviation unit at 
Ft. Rucker. The unit was previously 
active at Ft. Hood, but has been man
ned at zero strength since 1975. 
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adjustment. lf1ess than 10%. then the Govern
ment is compensated. Contractually defined 
failures do not cover all failures as previously 
stated in the RIW contract. 

Another feature is the maintenance of suffi
cient spare lRUs to allow prompt shipment of 
replacement equipment within 24 hours or, in 
any case. no more than 96 hours. The notifica
tion to the contractor starts the replacement 
cycle not the shipment of the equipment. The 
receipt of the equipment starts the TAT for 
repair. 

Instant ECP's 
One of the most Significant features, a by

product of the RlW, is that engineering 
changes to Improve reliability have been im
plemented almost instantaneously at no addi
tional cost to the Government. 

Under normal processes a deficiency requir
ing an ECP needs a longer lead time that ap
proaches several years when one considers the 
time needed for engineering analysis. the 
preparation of engineering changes. the 
budget cycle for funding. and. finally. the con
tracting and implementation. 

The Doppler has had several ECPs im
plemented at no cost by the contractor almost 
immediately after identification of the prob
lem. These ECP's were not only applied to 
units on the production line, but to all fielded 
units as well. 

Another yardstick 
A system's life cycle cost is another measure 

of effectiveness with lower cost being the 
criteria. Comparisons are generally made by 
comparing contract support cost under RIW to 
the estimated organic hardware cost with a 
Standard Initial Provisioning (SIP) model 
being used to calculate organic cost. 

The average "RIW cost per unit per year" for 
the Doppler has been calculated to be about. 
5400 in FY 80 current dollars. By comparison. 
using the SIP formula of about 8%, the FY 80 
adjusted hardware unit cost on a competitive 
procurement, and a sole source adjustment 
factor for spare parts. the calculated FY 80 Ar
my unit organic support costs are approx
imately six times that of the eqUivalent RIW 
support cost. 

There(ore. the Reliability Improvement 
Warranty. in terms of support. has been cost 



effective. To bridge the gap between contrac
tual effectiveness and the units assessment of 
effectiveness. the PM NAVCON. the 
developer. has monitored this program very 
closely. 

The PMO has arranged for the issuance of 
OA supply bulletin. 58 11-643. to the units ex
plaining the RIW concept and telling them how 
to secure the attendant contractor support dur
ing the warranty period in lieu of organic sup
port. Logistic teams have also been sent to 
user elements to find out first hand whether the 
concept is working effectively. 

O ne of the items stressed is the correspond
ng notification of the contractor and the Proj
ect Management Office of prompt replacement 
units following the return to the contractor of 
failed units. 

The Bottom Line 
In summary, the evidence to date reflects 

that the RIW. as an acquisition strategy, has 
been successful in improving the reliability of 
avionics systems now being developed for the 

J NEW DIRECTOR-COL Bruce A. Gibbons 
is shown strapping on his flight helmet prior to 
taking off on a routine flight in the USAAVNC 
area. The 25-year, 4,OOO-hour veteran Army 
Aviator came to Ft. Rucker in October for his 
fourth tour, succeeding the retired COL 
Frederick W. Watke, as the Director of the 
Department of Flight Training (DOFT) at the 
Alabama facility. 

Army and has also been more cost effective in 
providing initial support in lieu of organic sup
port. 

Furthermore, it has provided adequate 
repair Turn-Around· Time that generally has 
met the contract provisions and replacement. 
The bottom line: units are received in less than 
four days. 

Eq ually enhanced has been the ability to in
corporate engineering changes that improve 
reliability and to make these ECP's under the 
RIW contract in the least possible time and at 
no additional cost. 

In general, it can be said that the Army 
Avionics RIW Programs may be considered as 
being successful in meeting their basic objec
tives. 

Comments and/or recommendations from 
those readers who are users of avionics 
equipments are invited, and contact should be 
made with PM NAVCON, U.S. Army Aviation 
Research and Development Command, 
ATIN: DRCPM-NC, Building 2525, Fort Mon
mouth, NJ 07703. 0 

SECOND STAR-MG Carl H. McNair, Jr., 
the USAAVNC Commanding General, has his 
second star pinned on by his wife, Jo Ann, 
and MG John B. Blount, TRADOC Chief of 
Staff, at Dec. 5 ceremonies. A Pensacola, FL 
native, a Master AA with 1,500+ combat 

. hours in Vietnam, and a Life Member and Na-
tional VP of AAAA McNair has been associa
ted with Army Aviation since 1955. 
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EMMADS: THE ELECTRONIC 
MASTER MONITOR ADVISORY 
DISPLA Y SYSTEM 

BY RONALD KUROWSKY, Project Engineer. Instrumentation Branch. 
Communications / Sensors Division, AVRADA 

W ITH the introduction of sophisticated 
avionics systems, more complex per
formance requirements of the air

craft, and the need to fly at lower and lower 
altitudes -to include NOE - the pilot's work
load has increased tremendously. 

One approach toward reducing crew 
workloads is to use integrated display systems 
that unburden the crew by routinely monitor
ing non-mission related status displays in tacti
cal rotary wing aircraft . 

It does the job! 
The Electronic Master Monitor Advisory 

Display System (EMMADS) reduces crew 
workload by using display and control 
technologies, configured to provide a max
imum amount of relevant information, while 
requiring minimal operator attention or in
teraction. 

Four classes of Army helicopters have been 
selected as potential EMMADS candidates. 
These are: 

• Cargo - CH-47C 
• Utility - UH-60A 
• Scout - OH-58C 
• Attack - YAH-64 
The feasibility model of EMMADS, designed 

the opposite page. These are typical formats 
depicting faulted conditions. 

In the CH.47. two remote terminals will be 
used to convert analog and discrete data to 
digital form. The programmable symbol 
generator uses this data to determine out of 
tolerance, excess rate, or normal conditions 
prior to display of subsystems parameters . 

During NOE and similar operations, the 
duties of the crew constitute such a demand on 
attention that certain routine duties, such as 
intrument monitoring, often receive little or no 
attention. 

Studies related to quantitative assessment 
of visual workload (using objective measurers 
of pilot eye movement and subjective pilot sur
vey techniques) indicate that during NOE 
flights visual attention devoted to monitoring 
engine, drivetrain, and related instruments 
may constitute from zero to 7% of the crew's 
total visual activity. 

With so little attention paid to critical engine 
and drivetrain instruments, it is entirely possi
ble that an impending problem could go un
noticed and, within a matter of seconds, could 
become an emergency situation. 

The driving force 
for use in the CH-47, monitors the engine(s), Throughout all phases of conceptual design 
transmission(s), fuel, and electrical and and hardware implementation, reduction of 
hydraulic subsystems. EMMADS replaces the high workload imposed by NOE or other 
these subsystem instruments as well as the conditions has been the driving force for all 
Caution Warning Panel. trade-offs related to the optimization of the 

Figure 1 (opposite page) shows s a typical man-machine interface. Although system de-
dual installation in a CH-47. Preliminary esti- sign has been driven by the need to reduce 
mates show a decrease in weight and electrical crew workload, implementation of this philos-
power requirements in the CH-47 when ex- ophy does not prevent manual crew interroga-
isting wiring and instruments are replaced by tion of subsystem status at any time. 
EMMADS. Automatic monitoring of subsystem status is 

The solid state multifunction display capa- performed by the system as an aid to the crew 
bilities are shown in Figures 2 a nd 3 shown on while they are otherwise occupied. Although 
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subsystem monitoring is continuously perform
ed by the system, display of this information, 
either a utomatically (by exception) or by oper
ator interrogation, is always at the discretion 
of th e crew. 

The feasibility hardware shown in Figure 4 
includes ground support equipment (teletype 
and test set) as well as actual system hard
ware, the programmable symbol generator, 
and display and remote terminal(s). 

In search of formats 

The results of the Exploratory Development 
Information Requirements Analyses combined 
with Operational Systems Functions Con
cepts, and the recommendations of the Basic 
Testing Program, provided th e necessary com
ponents for the definition of information hand
ling formats. 

The following features are incorporated into 
the format designs: 

• Continuous display of Oight critical 
parameters (Rotor RPM and Engine[s] Torque) 
and a (quasi) mission essential indication (Fuel 
Time Remaining) is a prominent, dedicated 
display location . 

• Dedicated display area for the presenta-
38 
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Hon of Warning Message Capsules. A "safety 
of flight" priority system will determine the 
order of presentation for simultaneous occur
rences. Several alternatives are considered for 
the to tal / simultaneous number of message 
capsules to be available for display. 

• Dedicated display area for the annota
tion of faults (or their subsystem) which have 
been displayed and, by crew acknowledge
ment, have been removed from the display. 

• Dedicated display area for presentation 
of a digita l countdown and the corresponding 
parameter. This countdown would display the 
"allowable" time remaining in an "out-of
limits" condition , e.g., overtorque. 

• Time-shared display area for the presen
tation of (a) subsystem raw data and/ or (b) 
emergency procedures, (c) routine operational 
checklists, (d) performance checks, and (e) 
during or in-flight maintenance related param
eter excursion summaries . 

• The display of crew-entered data such as 
OAT, Gross Weight, Time of Day, e tc . 

With the successful completion of our ex
ploratory effort , the fabrication of advanced 
development models and flight testing will pro
ceed. 0 



f 

J 

A NEW STANDARD WEATHER 
SYSTEM FOR AVIATION: 
RADAR SET ANIAPN-215(V) 

BY TIMOTHY RYDER, Project Engineer, 
Sensor Branch. Communications/ Sensors Division. AVRADA 

T HE Army's goal of accomplishing more 
with less is underscored by the Air
borne Weather Radar AN/ APN-215(V) 

Program by adapting an existing general avia
tion equipment, the Bendix ROR-1300 full col
or radar, for Army fixed wing a ircraft usage. 

The acquisition technique, known as non
development item procurement, allows only 
minimal ch anges to be made to off-the-shelf 
eq uipment. 'thereby enabling the contractor to 
build and test the item on his existing produc
tion line. He not only avoids development costs 
but a lso a ll fixed costs associated with setting 
up a separate military production line. 

T op-of-the-Iine 
The AN / APN-215(V), then , is fundamental

Iya standard Bendix Model RDR-1300; a mod
ern top-of-the-Iine general aviation weather 
radar which has been produced since 1976, 
using a Bendix Model IN-2022A color in
dicator which originated in 1978, The system 
features a ll digital signal processing with 
weather or ground echoes presented in red, 
yellow, green, or black in decreasing order of 
signal strength . 

In the weather (WX) mode of operation. the 
returns are calibrated so that display colors 
correspond to meteorological standards 
relating rainfall rate to turbulence expected. 
Black is used for rates of less th an Imm per 
hour, green for 1-4mm per hour, yellow for 
4-12mm per hour, and red whenever rainfall 
exceeds 12mm per hour. 

This latter rate is considered to be the 
threshold at which severe turbulence may be 
expected. a nd those areas displaying that rain
fall rate should be avoided at a ll tim es. Since 
venturing into a red area may have severe con
sequences to an aircraft. the weather 
avoidance (WXA) mode blinks a ll red areas, 
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making them sta nd out still furth er from the 
Test of the display_ Otherwise. the WXA mode 
is identical to the WX mode. 

The third basic mode available on the ANI 
APN·215(V) is called MAP and is employed to 
produce a topographical map of the a rea for
ward of the a ircraft. Ground reflections tend to 
be stronger than those of weather targets so in 
MAP mode the IF gain is adjustable, allowing 
the pilot to differentiate between ground 
targets on the radar display, a ll of which 
would otherwise appear in red. 

Utilizing the antenna tilt and IF gain con
trols on the indicator, prominent terrain 
features. s uch as shore lines , tall buildings. 
rivers, a nd other sizable targets, aTe easily 
detected. In the lOmm and 20mm range posi
tions, the MAP mode is en hanced with a 
shortened RF pulse that sharpens the resolu
tion of the map. and makes even relatively 
small targets stand out from their surrou nd
ings. 

Pitch and roll compensation 
This task. as well as basic weather tracking. 

is made considerably easier by the fully stabil
ized antenna positioner. All pitch and roll vari
ations of the aircraft up to a combined angle of 
300

, as detected by the aircraft gyro, are com
pensated for by the antenna positioner. so 
position of targets will vary only with altitude. 
heading. and antenna tilt. 

Management of the tilt control, critical to 
successful radar operation. is mastered with 
experience, but a normal weather-tracking tilt 
will be in the range of 4° to 6° up, compen
sating for the beam width of the antenna . 

The color indicator. taking advantage of its 
lV-type presentation, is embellished with ex
tensive a lphanumerics showing range marks, 
mode of operation, "TEST' , or "HOLD" func-





Think fast. 
Collins avionics 

management products 
let pilots 

do exactly that. 
Pilot attention to the battle environment is one 
thing. Attention to th e cockpit is another. Careful 
utilization of inherently compact panel space in 
attack aircraft facilitates both. And that's where 
Collins Avionics Management Systems can help . 

These versatile systems provide compact 
control display units for helping busy pilots 
manage mission information. Radio, navigation, 
stores management - it 's all there in a way 
that's easy to understand , easy to control, and 
therefore easy to manage . 

And it isn'tjllst integrated control and 
display. It's integrated processing, too. TACAN 
talks to inertial. Laser talks to Doppler. 
Navigation talks to fire control- all in 
MIL-STD-1553 - in microseconds. 

Collins avionics management products. 
Versatile enough to do the managing and 
integrating so pilots can do the thinking. 

For more information, contact 
Collins Government Avionics Division, 
Rockwell International, Cedar Rapids, 
Iowa 52406. Or call (3 19) 395-4412. 

'!' Rockwell International 
.. . where science gets down to business 
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tions when they are in use, a track cursor. and 
several optional inputs which may be added on 
in the future. The track cursor is especially 
helpful in making course corrections to avoid 
severe weather or to intercept ground targets. 

Activating a momentary switch makes the 
cursor appear as a radial across the display 
screen; it may then be moved up to 60° right 
or left of the aircraft's heading. The deviation 
in degrees from heading is displayed along 
with the cursor. thereby defining the correction 
necessary. 

The cursor holds its position for 15 seconds 
after release of the switch. then disappears un
til it is needed again and reactivated. 

Optional add-ons 
Optional add-oos currently under considera

tion are a NAV computer course interface 
which allows the pilot to overlay weather tar-
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for use in them have been dropped. Properly 
installed, the AN / APN-21S(V) is suitable for 
helicopter use, but no helicopter requirement 
has been identified as yet. 

The AN / APN-21S(V) will be supported 
through its first five years by a Reliability Im
provement Warranty (RIW), covering all 
repairs necessary during that period. The RIW 
concept, discussed elsewhere in this issue, 
places responsibility (or field reliability square
lyon the contractor who, in turn, is given the 
authority to make changes in the equipment in 
the interest of improving Its reliability. 

Since RIW is funded at the time the radar is 
procured, there Is a strong incentive for the 
contractor to make such changes, minimize 
equipment returns, and thereby maximize his 
profit. 

Proper identification mandatory 
gets on his plotted course. and an electronic RIW support for the weather radar will rely 
check list, which allows for the display of stand· for its success on the ability of Aviation Inter-
ard or emergency Instructions on the call of the mediate Maintenance (AVIM) personnel to 
pilot or automatically under emergency condi- isolate reported failures and properly identify 
tions. the failed box (RT, indicator, or antenna). The 

The NAV overlay is expected to be used in return of equipment for which no failure can be 
conjunction with the new AN / ASN-132 Inter- identified will result in a shortage of spares in 
tial Navigation Set in RC-12D aircraft, but no the field and a lso will place a monetary penalty 
formal requirement has yet surfaced fOJ: the on the Government for those returned boxes 
check list. which "test good" . 

The AN / APN-21S(V) was spawned as a In order to enhance the ability of AVIM's to 
replacement for the AN / APN-158 radar sets confirm failures and absolve non·failures. a 
which are installed In all V-21, RV-21, and special maintenance kit will be fielded. Future 
V-8F aircraft. The new radar will be installed plans call for an economic analysis to be con-
in the V-21's and RU-21's and wilt also appear ducted after two years of warranty support to 
as standard equipment in all future C-12 and determine what means will be used after the 
RC-12 aircraft. five year initial warranty period ends. 

While the ANI APN·21S(V) is fully qualified Options to be analyzed include RIW exten-
for use in V·8F's as well. these aircraft are sion and full organic support. but due to the 
scheduled to be retired from the Army inven- item's commercial nature, other approaches 
tory, and plans to provide the AN I APN-21S(V} may also be considered. 0 
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THE STANDARD FOR 
DOPPLER RADAR NAVIGATION SYSTEMS 

Keariotfs AN /ASN-128 Wghtwc.ghl 
Doppler Radar Navigation System lor U.S. Army. 

Kearfotl"s AN/ASN-128 Lightweight Doppler Naviga
tion System is the U.S. Army's standard airborne 
doppler navigator. 

The AeceiverlTransmitter Antenna (ATA) and 
Signal Data Converter (SDC) constilute the Doppler 
Radar Veloci ty Sensor (DRVS), which continuously 
measures the velocity of the aircraft. The Control 
Display Unit (CDU) provides control and display 
functions for the operator, and contains the naviga
tion computer. 

With inputs from external heading and vertical 
references. the ASN-128 system provides accurate 
aircraft velocity, present position, and steering infor
mation. It is completely self-contained and requires 
no ground based aids. 

The DAVS accepts heading, roll, and pitch as 
synchro inputs and converts them into digital format 
for transmission to the computer. The DRVS can also 
be used separately from the ASN-12B to provide 
velocity inguts to other aircraft equipment. 

The C U accepts beam velocities, heading, roll, 
pitch and true air speed (in some installations) from 
the Doppler Radar Velocity Sensor and performs the 
navigation computations. The front panel Includes 
provisions for entering operator inputs and for dis
playing system data such as present position, steer
ing information to 10 destinatIOns, and status of the 
system. The CDU also puts out velocity and naviga
tion data in AAINC digitallormat. 
The CDU perform s th ree luncl ions for the ASN-1 28: 
• Provides mode controls, display controls, and key

board entry of destinations and other data. 
• Performs all computations lor LONS including 

Doppler procesSing, velocity coordinate transforma
tions, navigation in both UTM and iatitudellongitude, 
steering signals to 10 destinations, and BITE functions. 

• Displays navigation data on its front panel. 
• BITE function identifies and displays failed LAU. 
• Provides BCD and binary outputs for external 

equipment. 
Operational Advantages: 
• lNeighl28 Ib (12.7 kg) 
• FM-CW transmission, with Doppler tracking of the Jl 

sideband providing accurate velocity measurement 
from ground level, to over 10,000 feet (3,048m). 

• Printed-Grid Antenna- "Land-sea" SWitch elimina
ted, because of inherent beam shapinIJ. 

• Single transmit-receive antenna, utiliZing the full 
aperture for both transmission and reception, 
minimIzing beam width and reducing fluctuation 
noise. 

• Navigation data in both UTM coordinates and Latitudel 
Longitude. 

• Redundant navigation modes for backup. 
• Single time-muUiplexed signal processor module

only one-fourth the number of components of pre
vious designs. 

• No maintenance adjustments at any maintenance 
level. 

• No special test equipment at the flighlline. 

For additional information write to: The Singer 
Company, Keartoa Division. 1150 Mc Bride Ave., 
lillie Falls, N.J. 07424 . 

[Kearfott[ 
,'iyision 01 The 5 INC E R CDmpJIlY 



IMPROVED DOPPLER 
NAVIGATION CAPABILITIES 
(ANI ASN-137) 

BY A. CHARLES MAROTTA, Project leader. 
Technica l Management Division, NAVCON 

A s noted in the article "Doppler: An 
IAutomatic "Set and Forget" Naviga
tion System" in the August-Septem

ber 1978 issue of Army Aviation Magazine. 
preliminary studies were being conducted at 
the time of publication to integrate a Proj
ected Map Display (PMD) with the Light
we ight Doppler Navigation System (LONS) 
and control the LONS using the Integrated 
Avionics Control System (lACS), ANI ASQ-
166. 

The PMD/ IACS integration study was a 
follow-up to a series of flight tests conducted by 
the US Army Aircraft Development Test Ac
tivity. Fort Rucker. AL, on a complete PMD 
System (ANj ASN·99) consisting of a PMD, 
Electronics Control, and Navigation Control 
units. The test resulted in a number of favor
able conclusions relating to reduced pilot work
load and mission effectiveness. 

Pilot workload confirmed 
The control of the LONS by lACS was dic

tated by a perceived proliferation of control 
and display units, the need to centralize avion
ics control functions, and the desire to put the 
navigation data on MIL-STO-1553 Bus. When 
an lACS Customer Test, performed by the US 
Army Aviation Board, Fort Rucker, during 
February-M arch 1980, confirmed the pilot 
workload, the mission tasking was significant
ly reduced by the use of lACS as compared to 
a standard avionics configuration . 

The integration study included in August 
1978, that the operation of the AN / ASN-128 
LDNS with the ANI ASN-99 PMO and ANI 
ASQ-166 lACS could be achieved with 
minimum schedule and cost impact in the fol
lowing manner: 

• Transfer the computer and memory func
tions from th e Computer Display Unit 
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(CDU) to the Signal Data Converter (SOC). 
• Use a higher speed microprocessor to im

prove time-loading and provide growth capa
bility. 

• Simplify the COU-SOC interface. 
• Add a pOWer supply to the COU for 

power previously provided by the SOc. 
• Keep CDU opera tion and display un

changed. 
• Locate the MIL-STD-1553A interface for 

lACS in th e SOC. 
• Modify the AN / ASN-128 A I D converter 

to accept input from a true airspeed sensor and 
the PMO. 

• Retain the existing SOC Power Supply 
and radar signal processing circuitry. 

• Eliminate the Electronics and Navigation 
Control Units of the PMOS and provide those 
functions in the SOC PMO interface. 

• Expand existing auxiliary data bus to in
clude PMO and COU data. 

• Modify the PMO to accept data from the 
SOC in ARINC form. 

• Accept data from external systms to en
able automatic position updates of the LONS. 

• Integra te three existing radar signal pro
ceSSing cards into two cards to reduce SDC 
size, weight and cost. 

A readily available PMD 
The AN / ASN-99 PMO was selected for the 

integration efrort because it was the only PMD 
readily available, off-the-shelf, that could pro
vide the U.S. Army with the capabilities reo 
quired for evaluation and assessment of an 
LDNS-PMO hybrid within the timeframe of in· 
terest . 

A User I Oeveloper Conference was held at 
Fort Monmouth , NJ, on 24 October 1978 in 
which the results of the study and a recom 
mended LONS Product Improvement Pro-



THE NEW ANI ASN·137 LIGHTWEIGHT 
DOPPLER NAVIGATION S¥STElVI 

gram (PIP) was outlined to elements of the 
TRADOC or User community for their consid
eration. 

This conference resulted in the development 
of a PIP that was funded by DA and contracted 
with the Singer Company producer of the 
AN/ ASN-128 in September 1979. 

The PIP objectives 
The basic objectives of the PIP effort are to 

modify the LONS to: 
• Have MIL-STD-1553A/ B Data Bus com

patibility and thereby: 
a. Accept lACS Control (compatibility 

with YAH-M keyboard and display). 
h. Accept Pitch, Roll, and Heading inputs 

(compatibility with YAH-64 AHRS). 
c. Accept two Axis-True Airspeed Data 

(compatibility with YAH-64 TAS Sensor). 
d. Accept Range/ Bearing from present 

position to destination for updating and offset 
targeting . 

• Operate with a PMD by having the SOC: 
a. Generate Filmstrip Drive Equations 

and logic. 
b. Accept Map Data for Map Drive Equa

tions. 
c . Accept Destination Entry via PMD 

Slew Signals . 
4S 

d. Accept Present Position Update via 
PMOS Slew Signals. 

e. Provide PMD Test Mode Functions. 
• Have flexibility of operating in a different 

aircraft with multiple system configurations via 
a Program Plug. 

• Display Latitude / longitude Data (if 
selected). 

• Display metric units in UTM and English 
units in Latitude/ longitude. 

These objectives are to be attained with 
following constraints: 

• No change in Receiver-Transmitter 
Antenna (RTA). 

• No change in the CDU Front Panel. 
• No change in SOC Mounting Dimen

sions. 
• Maximum Commonality with AN/ ASN-

128 Modules. 
At the present time a ll basic design effort 

has been completed and the integration of the 
lACS and PMD hardware is underway with de
bugging and verification testing scheduled to 
be completed in February 1981. 

Delivery of the six modified systems is 
scheduled to be completed by mid-April 1981 
for engineering tests and subsequent opera
tional testing in the June-August 1981 time 
frame. 0 
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LORAN C/D MANPACK AIDS 
ARMY NA VIGATION 

BY EARL HAYWOOD, Project Leader, 
logistics Management Division, NAVCON 

I N meeting the challenge to provide an all
weather system capable of providing pres
ent position information with the highest 

degree of accuracy and to furth er enhance the 
effectiveness of the Army's combat forces, the 
AN j PSN-6 became a reality after extensive 
developmental effort. 

The predecessor to the AN j PSN·6 had a 
weight distribution of approximately 28 
pounds. Through the evolution of POS/ NAV 
systems and the use of advanced technology, a 
significant weight reduction was realized 
without compromising performance. 

Subsequent to the developm ent phase and 
related tests, a limited production contract was 
awarded to AMECOM Division of litton Sys
tems to produce a specified quantity of 
AN / PSN-6 LORAN Manpacks. (See the op
pOSite page). Delivery of production units have 
since been completed. However, during the 
production phase, PM NAVCON recognized a 
logistical support problem which, in effect, 
precluded fielding the unit. 

To correct this situation, the PM initiated an 
action to retrofit all units delivered under the 
basic contract. Under this retrofit program, a 
new processor is being developed for incor
poration into the AN / PSN-6 to enhance sup
portability not achievable with the original 
processor. 

Highly accurate positioning 
The operation of the AN / PSN-6 requires 

signals from a ground chain of either the civil 
lORAN-C format or of the tactical LORAN-O 
format. LORAN C / O is a method of radio 
navigation that provides position fixing accur
acies in the order of 100 meters over ranges in 
excess of 1,500 kilometers. 

By using low frequency radio ranging 
techniques, it is possible to fi x the position of a 

receiver automatically with respect to the 
earth with speed and accuracy, and at ranges 
unachievable by any other system of naviga
tion. 

All about LORAN C/O 
LORAN C/ O chains operate at a frequency 

of 100 kilohertz as a combination of one 
master station and two to four secondaries per 
chain, synchronized in such a way that the 
phase relationship of master and slave trans
missions is fixed. 

Position is determined within the coverage 
area by accurately measuring the time of ar
rival of the signals from the master and at least 
two of the secondary transmitters . Since low 
frequency radio waves travel at a constant 
speed over the surface of the earth, these "time 
of arrival measurements" are actually range 
measurements and can therefore be used for 
accurate position determination. 

Operational Uses 
The AN / PSN-6 provides precise position 

location in the Army's standard Military Grid 
Reference System, commonly called UTM for 
the Universal Transverse Mercator maps 
that are used. Its capability has been expanded 
to include range and bearing to target and 
check points as shown in the illustration on the 
next page. 

The need for a man pack position locator is 
clear. Since the Army is dependent on its 
mobility to fulfill its total mjssion, it is vital that 
It be able to use this mobility under all condi
tions. Poor visibility conditions caused by fog 
or darkness or unfamiliar areas, which may 
lack distinguishable terrain features, must no: 
reduce the speed of advance. 

Patrols and platoon elements using the 
AN / PNS-6 will be capable of arriving more 
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quickly and reliably at their destinations than proach to the exact spot with minimum ex-
they would by using conventional map and posure to hostile fire. 
compass, tlie use of which have been inade- Tests of the ANj PSN·6 in operational exer-
Quate for many missions. In terrain that lacks cises have proven its value to assist troops in 
frequent and identifiable landmarks, map and performing their mission more effectiv_ely 
compass navigation has never been precise. under simulated combat conditions . Opera-

This is especially true in areas where jungle tional exercises have demonstrated successful 
or forest undergrowth makes straight-line operation in a desert-type and forest / jungle-
walking or compass-line sighting impossible. type terrain . 
Here, the AN / PSN-6 provides an accurate all- Troops using the AN / PSN-6 have been able 
weather, all-terrain day/ night man-portable to complete a 40-mile course hours ahead of 
pOSition location system that overcomes the troops using the current Army land navigation 
limitation of map and compass navigation and system (map and compass). 
the limitations of line of sight radio transmis- Used as a test vehicle 
sion systems. 

A h d The AN/PSN-6 is being used as the test 
positive met 0 vehicle for evaluation of future Electronic 

Command and control capabilities will be POS / NAV Systems s!nce it is the only system 
greatly enhanced since units or elements will presently available. The results will be utilized 
have a positive method of position determina- in a cost and operational effectiveness analysis 
tion. This will increase the flexibility and ef- which will provide decision makers with a tool 
fectiveness of the field commander's applica- to establish proper systems mix and aid in the 
tion of forces. Combat units will have acc urate design of future systems. 
position information to direct close air artillery In the Manpack configuration, as shown, 
fire support. the AN / PSN-6 with control indicator displays 

Medical evacuation missions require timely present position to the user in LORAN time dif-
and accurate position reporting from ground ference coordinates and UTM coordinates. 
units to airborne medical evacuation units. The vehicle-mounted system provides the 
When a helicopter has to search even a small same functional capabilities as the Manpack 
area for the wounded troops, the aircraft is un- version. An adapter unit is provided to mount 
necessarily exposed to ground fire, and the the equipment in an Army vehicle properly. In-
wounded have to endure a longer wait for med- c1uded as an integral part of the adapter is a 
ical assistance. With accurate position repor- DC-DC converter to provide operation from 
ting from the ground, the aircraft can fly an ap- the vehicle power source. 0 
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AIRBORNE TARGET HANDOFF 
IN THE ARMY TODA Y 

BY ROBERT SWEIDER, Project Engineer, Communications Systems 
Division, Communications / Sensors Division, AVRADA 

FOR many years now Army Aviation has 
conducted field exercises to evaluate 
helicopter organizational and opera

tional concepts. Particular emphasis has been 
placed on teaming OH-58 and AH·! (TOW) 
aircraft to perform anti-armor missions. 

These evaluations have not yet considered 
the effects of the employment of laser-guided 
ordnance, on the team concepts developed to 
date. With the advent of the AAH-HELLFIRE 
System, the Army has obtained an anti-armor 
capability which far surpasses the current 
TOW-eqUipped forces. 

A close coordination 
In the indirect Cire mode. however. 

HELLFIRE requires close coordination be
tween the gunship and a cooperative 
designating unit. Similarly, the artillery's 
employment of the Copperhead laser-guided 
shell presents new requirements to the Tactical 
Fire Direction System and its ground and Air
borne Scouts. 

The interactions required to combat the ar
mor threat successfully are shown in the ad
joining artist's conception. Not only will the 
Near Term Scout Helicopter (NTSH)crew 
and the ground-based forward observers be re
quired to locate targets and and then call for or 
adjust conventional artillery fire, but they will 
now be required to coordinate and designate 
targets for Copperhead artillery missions and 
HELLFIRE indirect fire missions. 

In order to improve the survivability of the 
Airborne Scout, the Army is pursuing a Near 
Term Scout Helicopter development utilizing a 
Mast Mounted Sight (MMS). 

Large amounts of efforts have been expend
ed to make helicopters more survivable; how
ever, it's still an axiom that the helicopter's 
survivability depends on its ability to avoid he-
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ing hit, which is directly related to its ability to 
remain unobserved by the enemy. Develop
ment of MMS, HELLFIRE, and NOE tactics 
will reduce aircraft visiblility exposure to a 
minimum. 

While spread spectrum and frequency hop
ping techniques are under development today 
to reduce the RF exposure, current tactical 
radios will be the mainstay of communication 
for many years to come. little, if any, actions 
have been taken to reduce the radio transmis
sion time required while retaining the accuracy 
of the information transmitted . 

Near term solution sought 
With the development of the HELLFIRE in

direct mode of fire, the Army began to look for 
simple, near term solutions to the RF exposure 
problem. Various tests performed under con
trolled conditions by MICOM, CORADCOM, 
and AVRADA have shown that using today's 
methods to obtain target data, hand it off, and 
coordinate the mission significantly increases 
crew workload at NOE and requires sufficient 
RF transmission times so that a well-trained 
enemy can't determine the helicopter's posi
tion and take evasive action. 

A two-fold effort was then undertaken to re
duce the workload and RF exposure times 
while maintaining or increasing overall mis
sion effectiveness. Further testing, using spec
ially modified AN / PSG-2 TACFIRE Digital 
Message Devices (DMD), illustrated that fire 
missions could be completed successfully in 
less than 60 seconds . While this may seem 
time-consuming, the same data transmitted by 
voice would take four to five times as long. 

The tests further showed that significant 
reductions in timelines and workload could be 
realized by integrating and automating the 
majority of the target location calculations, 



AIRBORNE TARGET HANDOFF SYSTEM 

~-

~ 
• " 

I . ~ ...... 

1 . , 
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trans mission functions. 

While the ANj PSG·2 DMO significantly 
shortened the on-the-a ir communications 
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is not suited to an aircraft environment. 
Hand held, it requires two hands for suc

cessful operation and demands almost com
plete attention from the observer, thereby 
eliminating his usefulness to the pilot in an 
NOE environment . High ambient light condi
tions present glare and display washout prob
lems. Finally, the DMD requires large 
amounts of data to be transcribed by the user 
between it and the Sighting, Navigation, and 
Weapons Systems. 

ATHS program developed 
Based on the previous tests, the Avionics 

R&D Activity, with the support of TRADOC, 
initiated the Airborne Target Handoff Sys
tem (ATHS) program to develop an integrated 
digital communications capability for the 
Scout and Attack helicopters that Is compat
ible with current and planned communication 
systems of both helicopters, as well as the sup
porting ground systems. 

The ATHS is not an RF communications de
vice nor a fire control system, but rather can be 
thought of as an intelligent concentrator and 
disseminator of target handoff data within the 
aircraft and controller of its transmission be
tween external users. 

While the ATHS is the name given to a 
single black box about the size of the DMD, 
successful target handoff relies on the integra-

tion about the size of the DMD, successful 
target handoff relies on the integration of a 
number of equipments . 

To demonstrate how the ATHS will be em
ployed, let's postulate two scenarios. The first 
is a Scout 'copter on patrol supporting an ar
tillery unit. Once a target is spotted, via the 
MMS, the observer initiates the handoff proce
dure activating a button on the MMS controls. 

This automatically enters the location of the 
target relative to the aircraft Into the ATHS 
and initiates a sequence which requests the 
helicopter current location and calculates the 
UTM pOSition of the target. 

Concurrently, the ATHS requests, via dis
play prompting. the following data from the 
observer: number of targets, target type, type 
of mission (laser I conventional). and the unit to 
receive the message . Supplementary informa
tion , such as target attitude and condition may 
be entered as time permits, but Is not essential 
to the completion of a mission. 

With all the above information, the ATHS 
formulates the appropriate message and trans
mits It . An acknowledgment Is sent by the 
receiving unit for positive control. With only 
five keystrokes and less than 30 seconds a 
message containing accurate target data has 
been sent a nd verified. Actual radio exposure is 
limited to a few seconds and. using the MMS. 
the Scout remains visually concealed. 0 

DIGITAL MESSAGE DEVICE 
PHYSICAL CHARACTERISTICS 

WEIGHT-9.62Ibs (4.36 kg) 

(INCLUDING BATIERY PACK) 
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GET TO KNOW THIS 
MOST IMPORTANT 
ACRONYM: JTLMS 

BY EDDIE CORNELIOUS, Project Leader, 
Technical Management Division, NAVCQN 

T HE objective of the tri-service Joint Tac
tical Microwave Landing System 
(JTMLS) development effort is to de

velop a landing system which will provide 
rotary and fixed wing aircraft with the capabili
ty of making safe instrument approaches to 
and landing on minimally prepared tactical 
sites under adverse weather conditions. 

Advanced Development Contract 
On 30 May 1980 the Army, as lead service, 

awarded an advanced development contract 
for the JTMLS to Bendix Communications 
Division, Towson, MD. The Advanced 
Development Contract effort is for design, 
development, testing, and delivery of three 
ground subsystems, four airborne subsystems, 
an airborne installation pallet. data and nine 
months of engineering services. 

The hardware will be delivered approx
imately twenty-one months from contract 
award. with a trl-service test program com
mencing immediately thereafter. This effort is 
being funded by the FAA. However, the 
management responsibilities for the JTMLS 
has been transferred to DOD. 

JTMLS System Description 
The JTMLS system consists of a JTMLS 

ground subsystem and a JTMLS avionics sub
system. The ground subsystem establishes a 
signal in space covering the landing approach 
volume (Figure 1 on the opposite page); this 
ground-based subsystem includes an angle 
guidance subsystem and Precision Distance 
Measuring Equipment (PDME) subsystem. 

The airborne angle subsystem detects and 
decodes the signal in space to determine the 
aircraft's angular coordinates (azimuth angle 
and elevation angle), and deviations relative to 
the selected approach path. The airborne 
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PDME subsystem interrogates and receives 
signals from the ground transponder to deter
mine slant range and range rate information. 

This interrogation can also be used by the 
ground-based subsystem to activate the 
"signal in space" transmission when the 
ground-based subsystem is In the service de
mand mode. 

The JTMLS will provide Category 
II / Category I approach capability. This ap
proach capability will be available within 15 
minutes after personnel and ground guidance 
equipment arrive at the desired installation 
site. The general configuration of the JTMLS is 
shown in Figures 2 and 3 on the next page. 

Deployment 
The ground subsystem shall be capable of 

being utilized in either a co-located or split-site 
configuration. Implementation concepts will 
enhance this capability without significant 
penalty to either configuration. 

The subsystem will provide guidance to sup
port at least Category I approaches when 
operated in a split-site configuration on a run
way up to 7,000 feet in length, and at least 
Category II approaches when operated split
site on runways up to 4,000 feet in length. 

When deployed in the co-located configura
tion the JTMLS ground subsystem will be fully 
capable of providing approach service follow
ing an initial setting up procedure that oc
cupies as a design goal no more than 15 
minutes time after on-site delivery; and will be 
capable of being oriented in a new direction by 
two men in three minutes nominal time. The 
JrMLS ground subsystem will require no 
operational adjustments subsequent to being 
installed, aligned , and placed in operation. 

The avionics subsystem of the JTMLS will 
be permanently installed in many types of 
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military aircraft, thereby giving them access to 
landing guidance data at all MLS-equipped 
bases and civilian airports. 

The equipment will provide output signals to 
drive cross-pointer instruments, attitudes 
director instruments, and head-up displays in 
accordance with aircraft deviation from a pre
selected, fixed approach path. 

Equipment to be Replaced 
The principal tactical approach and landing 
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20 NMI FOR DME 

54 

system currently used by the Army is the 
Ground Controlled Approach (GCA) radar 
system. The GCA equipment is heavy, 
cumbersome. limited to a 200 foot decision 
height operation. and requires a highly skilled 
ground controller. 

The JTMlS ground subsystem is intended to 
replace the existing tactical GCA systems. 
with the airborne subsystem replacing existing 
military airborne Instrument Landing 
System (lLS) equipment. 



You don't always have time to 
worry about engine oil pressure -

but EMMADS does. 

The GeneraJ Electric Electronic Master 
Monitor and Advisory Display System 
(EMMADS) will continuously monitor the 
health of engines, power train, hydraulic, 
electrical, and fuel systems so your eyes 
can be outside the cockpit where they 
belong. Problems and potemial problems 
are analyzed by the GE digital computer 
and clearly displayed on a solid state 
panel along with correaive actions. 
EMMADS does even more by indicating 
routine checklists and maintenance 
history data. 

General Elearic is developing EMMADS 
with the U.S. Army for increased effi
ciency and survivability in tomorrow's 
helicopter mission. 
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FIGURE 1 
EQUIPMENT LOCATIONS ON THE 

SYSTEMS TESTBED FOR AVIONICS 
RESEARCH (STAR) AIRCRAFT 
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FIGURE 2 

STAR INSTRUMENT PANEL 
ON UH-60 BLACK HAWK 
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THE SYSTEMS TESTBED FOR 
AVIONICS RESEARCH (STAR) 

BY RAYMOND F. CLARK, C hief. Systems Integration & Evaluation Branch, 
Advanced Systems Division, AVRADA 

S TAR, a demonstration/ testbed helicop
ter. is the vehicle being developed to 
bring together the AVRADA technology 

program for final system integration and 
design verification. 

The STAR will not only enable AVRADA to 
verify advanced avionics technology and sys
tems integration techniques but, in addition, 
will provide a unique opportunity to demon
strate to the user a digitally-integrated system 
in a modern Army aircraft. 

Black Hawk selected for use 
A decision was made to use a production 

UH-60A Black Hawk as the STAR aircraft 
and this aircraft is presently undergoing modi
fication in house. 

Specific modifications include Installation of 
the Integrated Avionics Control System 
(lACS), a Singer SKC-2000 general purpose 
airborne digital computer with extensive in
put/ output and data recording capability, a 
nose-mounted daylight TV camera, a digital 
symbol generator, and co-pilot and engineer 
TV monitors. 

Cargo area Installation 
The majority of equipment is being installed 

on four specially designed equipment racks in 
the cargo area of the aircraft. Six crew seats 
will remain in the cargo area, two for engineer
ing personnel with access to computer , video. 
power and recorder controls, and four across 
the rear for observers (Figure 1 opposite). 

Extensive changes are being made to the 
lower console and co-pilo t instrument panel. 
All communication / navigation radio control 
heads are being removed from the lower con
sole and replaced by the lACS control panels. 

The co-pilot's radar altimeter indicator, 
vertical speed indicator, vertical situation 
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indicator (VSI), horizontal situation in
dicator (HSI), VSI/ HSI mode select, and 
clock will be removed. 

The co-pilot's remaining instruments will be 
relocated and an eight inch color TV monitor 
will be mounted on the left of the co-pilot's in
strument panel, (Figure 2 below). Digitally 
generated flight symbology, digital maps, and 
video from the nose camera will be presented 
on the TV monitor to aid in NOE flight. 

The first phase of Right tests will includ~ 
elements of the Night Navigation and Pilot
age (NNP) System. The NNP program con
sists of several interrelated efforts oriented to
ward development of a avionics system to en
able an a ircrew to operate effectively in the 
NOE environment, day or night. 

Specific tests to be conducted are the Ter
rain Correlation Navigation System and the 
first phase of the Digital Map Program. 

ADAS installation planned 
Installation of the Army Digital Avionics 

System (ADAS) in th e STAR is also planned. 
The ADAS, described on pages 33-35. will 
result in the conventional UH·60A instrumen
tation system being replaced with a set of in
tegrated controls and displays and a ll intra
aircraft signal interconnections being achieved 
via a dual redundant data bus. Advanced 
phases of the NNP system will also be incor
porated as they are developed. 

The knowledge gained by the Army through 
"hands on" experience with digital integrated 
systems. controls and displays in the STAR 
will help define future Army avionics require
ments and systems. D 

The last special issue on NAVCON was 
published in September, 1978. 
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THE INERTIAL NAVIGATION 
SYSTEM CAPABILfflES 
FOR U.S. ARMY AVIATION 

BY ROBERT E. TORREGROSSA, Technical Management DiviSion. 
U.S. Army Aviation Research & Development Activity 

P ERFQRMANCE of several of the U.S. 
Army classes of systems depends direct
lyon the accuracy of position and nav

igation (POS/ NAV) data such as present 
position, velocity, attitude. and heading. This 
data must be considerably better and more 
capable than that provided by the Doppler 
Navigator which is the Army's primary naviga
tion system. 

Why inertial? 
It is desirable that the precision navigator 

for these missions be mechanized as a secure, 
non-radiating, self-contained system as oppos
ed to use of external radio or electro-optical 
references. Such a capability has been made 
practical through extension of the principles 
for measurement of inertial / gravitational 
forces first described by the German physicist, 
Maximilian Schuler, In 1923. By using a digi
tal computer, the fundamental physics of mo
tion equations can be solved relating velocity 
and position to the sensed accelerations. 

In most current day applications, the Iner
tial Measuring Unit (lMU) and computer 
reside together in a single chassis Inertial 
Navigation Unit (INU). Unfortunately, the 
position and heading errors of an unaided iner
tial navigation system increase with time. 
Over the lengthy duration of a typical Army 
miSSion, these drift errors become unaccept
able. 

Another source needed 
Consequently, another source of position in

formation must be used to limit or bound the 
inertial errors. Since 1967, the Army has 
employed the ANI ASN-86 inertial navigation 
set and AN/ ARN-I03 Tactical Air Navigator 
(TACAN) for Its special applications. By using 
a roll call of up to ten known surveyed TACAN 
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beacons and computing one's ship's position 
via multi-Iateration, the ANI ASN-86 inertial 
drift can be bounded. 

Technology update 
Progress in MSI, LSI fabrication and BITE 

techniques, as well as in Inertial element tech
nology since 1967, now offers significant at
traction over the ANI ASN-86 in the areas of 
life cycle cost, logisticS, reliability, main
tainability. size, weight and power consump
tion. 

Additionally, the original AN / ASN-86 com
puter software architecture made its adapta
bility quite low, with changes being difficult 
and expensive to implement. TRADOC, per
ceiving that the time was at hand to update 
and improve the Army's inertial capabilities, 
initiated requirements for a new Integrated In
ertial Navigation System (IINS). 

IINS architecture 
The system architecture for this more mod

ern, optimally integrated IINS features a dual 
redundant M1L-STD-1553 time division multi
plex (MUX) data bus to interconnect each sub
system, thus eliminating need for the multi
conductor discrete wire harnesses presently in 
use. 

The MUX data bus affords ultimate system 
Rexibility whereby hardware changes can be 
Implemented In a most cost-effective manner, 
e.g .• instead of using TACAN to update the in
ertial, a MIL-STD-1553 compatible NAVSTAR 
Global-Pos ition-System (GPS) or Position 
Locating and Reporting System (PLRS) can 
be substituted when they become operational. 

A digital computer. external to the one in 
the INU, performs the navigation processing. 
i.e. , TACAN update, as well as controlling the 
MUX data bus. In a recently concluded ad-
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vanced development and flight test effort the 
Army demonstrated feasibility of the IINS con
cept as well as developing newer adaptable 
computer software. including modularization 
of the overall operational program, MUX bus 
control and a multi-state KALMAN filter algor
ithm which performs TACAN updating. 

The best game in town 
The major IINS subsystem are highly com

plex and employ sophisticated technology with 
attendant high development costs. Additional
ly. recognizing their special application as be
ing relatively low in numerically density, the 
most cost-effective Army strategy is to capital
ize on other ongoing Army and sister Service 
efforts. Fortunately, due to their efforts, the 
present time is ideal for the Army to minimize 
or preclude non-recurring hardware develop
ment costs. A new IINS, nomenclatured the 
AN / ASN.l32( )(V), can be synthesized opti
mally by use of the following subsystems. 

Inertial Navigation Unit (INU) 
The Air Force form-fit-function Standard 

INU. currently in large scale production for the 
A-lO aircraft with potential application for 
F-l6, F-ill and F-4. offers the most attractive 
alternative. The Air Force program is geared 
toward stopping proliferation of medium ac-

NEXT MONTH 
The January-February 1981 combined 

issue is a speciaf issue devoted to the US 
Army Troop Support and Aviation Materiel 
Readiness Command (TSARCOM). 

The issue features a preface by Joseph P. 
Cribbins, ODCSLOG, HQDA. and an intro
duction by Major General Emil L. Konop
nicki, the TSARCOM Commander. 

Other articles in the special issue will 
report on the Aviation Readiness Project Of
ficers by Colonel Jon R. Telfer, the Director 
of Systems Management; Electronic Air
planes Worldwide by Colonel Sylvester C. 
Berdux. Jr., PM-SEMA; and the $2 bU
lion worth of wholesale level aircraft re
pair parts managed by TSARCOM, as writ
ten by Maurice N. Shriber, the Chief of the 
Aircraft Systems Division of the Directorate 
for Materiel Management. 
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magazine and you'll receive each one. 

curacy inertial systems and lowering acquisi
tion and life cycle costs by fostering competi
tion in the inertial industry. increasing relia
bility, promoting eqUipment interchangeabili
ty. 

Tactical Air Navigator (TACAN) 
The Air Force AN / ARN-118 TACAN is be

ing produced and fielded in high quantity. It 
meets the Army's accuracy requirements, is 
demonstrating excellent field reliability. and 
represents a significant cost savings over the 
present AN / ARN·l03 TACAN. This unit. as 
well as the Standard INU, can be procured 
directly from the Air Force thereby offering the 
economy of scale. 

Navigation Processor Unit (NPU) 
An Army (CORADCOM) qualified digital 

computer. the AN / UYK·19, presents the most 
cost·effective choice. This unit is in production 
and has a full logistics support program 
in effect. 

Control Display Unit (CDU) 
The CDU is a derivative of the one being 

produced for the Air Force A-10 aircraft as well 
as the one developed and qualified under the 
Army Integrated Avionics Communications 
Systems (lACS) program. It features pro
grammable mechanization of the operator 
man / machine interface and is capable of per
forming th e back· up MUX bus control func
tion. 

The time is right 
The Army has the opportunity to participate 

in ongoing competitive large production pro
grams, and is planning to embark on an 
engineering development effort to assemble 
the AN / ASN-132( )(V) in a militarized con
figuration to be installed and flight test in fixed 
and rotary aircraft. Current life cycle cost 
analyses indicate that the total AN/ ASN-132 
( )(V) ROTE program can be amortized after 
procurement of as little as 30 systems. 0 



-

For two-way protection as an 
active Army Aviator, consider 

the unique AAAA-endorsed 
FLIGHT PAY/LIFE PLAN 

which provides you with up 
to $11,750 in direct flight pay 

reimbursement, if you are 
grounded medically, AND 
also provides up to $77,625 

in life insurance indemnities. 
What's the cost of this flight 
pay /life insurance coverage? 
An allotment as low as $3.38 
a month depending upon the 
amount of monthly flight pay 

you now receive. 

FOR DETAILS, WRITE TO LADD AGENCY, INC. 
7 CRESTWOOD ROAD, WESTPORT, CT 06B80 



Campbell's Brophy leads Sweeps' enrollees 
Still the AAAA Sweepstakes' "Top Gun" 

at the 11 \f:z-month point. Captain William S. 
Brophy of the 101 st Airborne Division (Air 
Assault) leads all individual recruiters in the 
MAA's 1980 National Membership Sweep
stakes in having enrolled 143 new members 
during the January 1-Dece mber 23 contest 
period. The following AAAA me mbers have 
enrolled six or more new members in '80: 

I. CPT William S. Brophy, Fl. Campbell ......... 143 
2. ISG James Neale, Ft Campbell. , , , , . . . ..... 79 
3. MAJ Dieler W. Krause, APO NY 09031 .. . . . . 47 
4. CPT Paul O'Sullivan. FI Campbell. ....... .. . .. 44 
5. MAJ Roger D. Hill. APO NY 09061 . . . 43 
6. CW4 Donald R. Joyce. Newport News ..... ..... 35 
7. CPT Gus M.,Meuli, II , APO NY 09025. , ..... .. . 34 
8. MAJ Paul C. Hollowell, II , APO NY 09611 ....... 30 
9. MAJ Robert H. Bryant, Eatontown, NJ. ... . ... 25 

10. CW2 Frank M. Candela, Langhorne, PA. .. . .. 23 
II . MAJ Wm. E. Coleman, Ft Rucker .............. 22 
II . Mr William Y. Edgar, Corpus ChrisTi ....... ..... 22 
II . CPT Henry A. Parham, Jr., FI CampbdL ....... 22 
12. MAJ Ace A. Cozzalio, APO NY 09326 .......... 21 
13. CW3 Raymond J. Douglas, Savannah, GA •... . . 20 
13. 13. lTC Jack E. Easlon, APO NY 09039 . ...... 20 
13. CW2 Robert Whalley, APO NY 09146 . . .•...... 20 
14. SGT Ernest D. Anderson, APO NY 09039. .. 19 
15. WOI Ross Palmer, Ft Campbell... . . ... . 18 
15. Ms Sandra Strub, Corpus ChrlSl1. . •• . . .... . .. 18 
16. CPT Jose F. Campos. Guaynabo. PR ..... . ... .. 17 
16. CPT John E. Rieder. Newport News ........... . 17 
16. MAJ Charles E. Merkel. Jr .. Wayne. PA. ... . . 17 

FT. WORTH, TX-Bell Helicopter Textron's 
President James F, Atkins, center, draws the 
winning slip of Clarksville, KV's SFC Ernest 
C. Salyer from the bowl containing many pre
drawn 'Sweepstakes Recruiter' slips. COL 
D.W. Ferguson, left. Commander of the Bell 
Army Plant Activity, holds the AAAA bowl 
for Mr. Atkins as AAAA Past President 
Robert R, Williams, right, holds a duplicate 
of the Cobra model won by SFC Salyer in the 
Sweepstakes'drawing. (BHT photo) 

AAAA CHAPTER TOTAL MEMBERSHIP 
(As at 23 December 1980) 

Name of AAM Chapter Activity .•.... Jan 
and GeographiCilI location.,... 1 
I. Air Assault (FI. Campbel~ .......... 706 
2. Army Aviation Cenler Chapter ...... 433 
3. Washington, D.C. Chapler ... .. ••.. 506 
4. lindbergh Chapter (51. louis) ...... 289 
5. S. California (Edwards AFB) ........ 199 
6. David E. Condon(ft. Eustis) ........ 155 
7. Monmoulh Chapter. ., ..... , ..... 182 
8. Connedirut Chapter (Stratford) ..... 186 
8. Corpus Christi Chapler ............ 192 
9. Fort Hood Chapter ............... 184 
10. Rhine Valley Chapter (Heidelberg) .. 158 
11 . Morning Calm Chapter (SeouQ. . . 75 
12. Delaware Valley Chapter (Phita.) .. . 
13. CoastaIEmpire(HunterAAF) ...... 85 
14. Stutlgan Chapter ............... 81 
15. Taunus Chapler (Frankfurt) .....• 113 
16. Franconia·Marne (Kitzingen) ...... 74 
16. Aloha Chapter (Hawaln. . . . . .. 99 
17. Metro-Atlanta Chapter. . . 
18. Fort leavenworth Area.. 84 
19. Fort l ewis Area. . . . ...... . 108 
20. Fort Bragg Chapter. ..... . .... . 113 
20. Jack H. DibreU (San Antonio). . . . . . 97 
21 . Old Ironside Chapter (lIIesheim). . . 46 
22. Fort Meade Area. . . ......... 86 
23. Hanau Chapler. . . . 58 

'"' 7 
1,128 

466 
526 
304 
227 
205 
203 
193 
206 
179 
146 
110 

101 
112 
141 
95 

liB 
104 
71 

103 
102 
95 
BO 
B4 
67 

Ott 
23 

900 
659 
522 
341 
229 
209 
20B 
1BB 
1BB 
169 
146 
141 
13B 
133 
129 
116 
114 
114 
110 
105 
102 
90 
90 
B3 
B2 
79 

Name of AAAA Chapter Activity ...... Jan 
and Geographical Location... . 1 
24. SuncoasIChapter(Tampa) ........ 64 
25. Malnz Chapter. . . . 128 
26. Fulda Chapler.. 77 
26. Schwaebisch Hall Chapter. . . . . . . 80 
27. Chlcal.fo Area Chapter ........... 50 
27. Embry-Riddle Chapter (Daylona) ... 75 
27. Fori Ord Area ... ... ............ 90 
28. TenoesseeValley(Huntsville) ...... 56 
28. Fort 5111 Area ...............•... 73 
29. Fort Benning Chapter.... .... 53 
30. Fon Monroe Area. . . . . . . . . ... 54 
3 1. Bonn Chapter....... 30 
31. San Fraocisco Area .. ..... ... .... 54 
32. Fort Carson Area ............... 48 
33. Nurnburg Chapter.... 59 
34. FortBlissArea .. ................ 5 1 
35. Birmingham Area Chapler. . . 48 
35. Tarheel Chapler (Raleigh). ... . .. 63 
36. Checkpoint Charlie (Berlin). 
37. Fort Polk Area. ..... . ... 47 
38. Miss. Valley (Davenport, IA) ....... 40 
39. lone Slar Chapter (Austin). . .. 44 
40. Fort Knox Area .. ............... 54 
41. Fort Riley Area. . . . . . . . . . . . . . 29 
42. Valley View Chapter (Wertheim) .... 57 

July 
7 

68 
90 
96 
55 
56 
77 
BO 
56 
72 
6B 
54 
32 
62 
52 
61 
52 
40 
55 
B 

47 
39 
31 
50 
33 
30 

Ocr 
23 
7B 
77 
75 
75 
69 
69 
69 
63 
63 
62 
58 
57 
57 
53 
49 
47 
46 
46 
43 
42 
40 
39 
37 
33 
27 



AAAA CHAPTER SWEEEPSTAKES' STANDINGS 
(As al 23 December 1980) 

CATEGORY I: largesl Membership Gain (Memb. Diff. between 1 Jan and 31 Dec 1980) 
Pri:le: AAAA Plaque and AII·Expeme Hospilality Suite at 1981 AAAA Nat'l Convention 

Name of AAAA Chapter Activity. . .. . Jan 
and Geographical Localion. 1 
1. Army Aviillion Cenler Chapler. . . 433 
2. Air ASSilult (Ft Cilmpbel~ . . ... 706 
3. Delawilre Valley Chilpler (Philil.). 
4. Melro-Allilnla Chapler .. 
5. Morning Calm Chapter (Seou~ . 75 
6. Dilvid E. Condon (Ft Euslis). .. 155 
7. lindbergh Chapter (51. Louis) .. ..... 289 
8. Coaslill Empire (Hunler AAF). 85 
8. Sluttgart Chapler. 81 
9. Checkpoinl Charlie (Berlin). 
10. Franconia·Marne Chapler. 
11 . Old Ironside Chilpler. 
12. S. California (EdwardsAFB) .. 
13. Bonn Chapler. 
14. Monmouth Chapler. 
15. Fl. Leilvenworth Area .. 
15. Hanau Chilpter. 
16. Chicago Areil Chilpler. 
17. Wilshington. D.C. Chapter. 
18. Aloha Chapter (Hawaiij. 
19. Suncoast Chapter (T ampil). 
20. Fort Benning Chapler. 
21 . Tennessee Valley (Huntsville). 
22. Fort Carson Area ... 
23. Fort Monroe Area. 
23. Fort Riley Areil. 
24. San Francisco Area. 

74 
46 

.199 
30 

... . 182 
84 
58 
50 

.... .506 
.... 99 

64 
53 
56 
48 
54 

. 29 
. ..... 54 

Dec Memb 
23 Gain 

659 + 226 
900 + 194 
138 + 138 
110+110 
141 + 66 
209 + 54 
341 + 52 
133 + 48 
129 + 48 
43 + 43 

114 + 40 
83 + 37 

229 + 30 
57 + 27 

208 + 26 
105 +2 1 

79 +21 
69 + 19 

522 + 16 
114 + 15 
78 + 14 
62 +9 
63 + 7 
53 +5 
58 +4 
33 + 4 
57 + 3 

Name of AAAA Chapler Activity. . ... Jan 
and Geographical Location. 1 
24. Taunus Chapler (Frankfurt). 113 
25. Connecticut (Stratford). . ... .. 186 
26. Miss. Valley (Davenport). 40 
Name of AAAA Chilpler Activity. . . .. Jan 
and Geographical Localion. 1 
27. Fulda Chapter.. 77 
27. Birminghilm Area Chilpter. 48 
28. Corpus Christi Chapter.. . . ... 192 
28. Fort Bliss Area. 51 
28. Fort Meade Area. . . . 86 
29. Schwaebisch Hilil Chapter. 80 
29. Fort Polk Area . . .. .. . . ...... 47 
29. Lone Star (Austin). . 44 
30. Fort Lewis Area. . .. .. ' .. 108 
30. Embry-Riddle (Daytona). . . 75 
31 . Jack H. Dibrell (Alamo). . 97 
32. Fort Sill Area. . . . 73 
32. Nurnburg Chapler. ... 59 
33. Rhine Valley Chapter .. .... . . ... 158 
34. Fort Hood Chapter... . . .... 184 
35. Fort Knox Area. 54 
36. T arheel Chapter (Raleigh). 63 
37. Fort Ord Area.... . 90 
38. Fort Bragg Chapter.. . . .. 113 
39. Valley View Chapter. 57 
40. Mainz Chapter. . 128 

AAAA CHAPTER SWEEEPSTAKES' STANDINGS 
(As al 23 December 1980) 

CATEGORY II: Largest Percentage Gain ('70 Gain al31 Dec 1980 over 1 Jan 1980) 
Pri:le: AAAA Plaque and $100.00 Award Payable althe 1981 AAAA National Convention 

Nilme 0) AAAA Chapler Activity. . . Jiln 
and Geographical Location. 1 
1. Bonn Chapter... 30 
2. Morning Calm Chapter (SeouQ .. .... . 75 
3. Old Ironside Chilpter (illesheim) .. ... . 46 
4. Army Aviation Cenler Chapter . .. ... 433 
5. Sluttgart Chapter.. . .. .. .. . 81 
6. Coastal Empire (Hunter AAF). 85 
7. Franconiil·Milrne (Kitzingen).. 74 
8. Chicago Area Chapter. 50 
9. Hanau Chapter. . ... . .... 58 
10. David E. Condon (Ft. Eustis). . ... 155 
11. Air Assault (Ft. CampbelQ. 706 
12. Fort Leavenworth Area. . .. 84 
13. lindbergh Chilpter (51. Louis) ..... 289 
14. Fort Benning Chilpter. 53 
15. SuncoastChapler(Tampa). 64 
16. AlohaChapter(Hawaiij..... 99 
17. S. California (Edwards AFB). . .. 199 
18. Monmouth Chapter. 182 
19. Fort Riley Area. . . ... 29 
20. Tennessee Valley (Huntsville). 56 
21. Fort Carson Area. . . . . . . . 48 
22. Rhine Valley Chapter (Heidelberg) .. 158 
23. Fort Monroe Area. . 54 
24. San FrandscoArea.. . 54 
25. T aunus Chapter (Frankfurt). .. 113 
26. Washington. D.C. Chapler . .. ..... 506 
27. Connecticut Chapter (Stratford) . ... 186 

Dec '70 
23 Gain 
57 + 90.0 

141 + 88.0 
83 + 80.4 

659 +60.0 
129 + 59.3 
133 + 56.5 
114 + 54.1 
69 + 38.0 
79 +36.2 

209 + 34.8 
900 + 27.5 
105 + 25.0 
341 + 17.9 

62 + 17.0 
78 + 16.7 

114 + 15.2 
229 + 15.1 
208 + 14.3 

33 + 13.8 
63 + 12.5 
53 + 10.4 

146 + 7.6 
58 + 7.4 
57 + 5.6 

116 + 2.7 
522 + 1.6 
188 + 1.1 

Name of AAAA Chapter Activity . ...... Jan 
and Geographical Location. 1 
28. Delaware Valley Chapter (Phila.). 
28. Metro-Atlanta Chapler . ..... . 
28. Checkpoint Charlie (Berlin) ..... . 
28. Miss. Valley (Davenport. IA). 40 

Name of AAAA Chapter Activity. Jan 
and Geographical Location. . . 1 
29. Corpus Christi Chapler. .192 
30. Fulda Chapter (Fulda). . . .. 77 
31. Birmingham Area Chapter ... . . .. . 48 
32. Fort Meade Area. . . . 86 
33. Fort Lewis Area. . .. . .... 108 
34. Schwaebisch Hilil Chapter. .. . 80 
35. Jack H. Dibrell (San Antonio) . .. . .. 97 
36. Fort Bliss Area. . . . . . . 51 
37. Embry.Riddle Chapter (Daytona) . 75 
38. Fort Hood Chapler .. .... ...... . 184 
39. Fort Polk Area. . . . . . 47 
40. Lone Star Chapler (Austin). . 44 
41. Fort Sill Area. . . 73 
42. Nurnburg Chapter. . 59 
43. Fort Bragg Chapler.. ..113 
44. Fort Ord Area. . . . .. 90 
45. T arheel Chapter (Raleigh). 63 
46. Fort Kno)! Area. . ... 54 
47. Mainz Chapter (Malnz). . . . 128 
48. Valley View (Wertheim). . .. ... 57 

Dec Memb 
23 Gain 

116 +3 
188 +2 

40 +0 
Dec Memb 

23 loss 
75 - 2 
46 -2 

188 -4 
47 - 4 
82 - 4 
75 - 5 
42 -5 
39 -5 

102 - 6 
69 - 6 
90 -7 
63 - 10 
49 -10 

146 -12 
169 -15 
37 - 16 
46 -17 
69 -21 
90 - 23 
27 -30 
77 - 51 

OK % 
23 Gain 

138 + 0.0 
110 + 0.0 

43 + 0.0 
40 + 0.0 

OK % 
23 Loss 

188 - 2.1 
75 -2.6 
46 -4.1 
82 -4.7 

102 -5.5 
75 - 6.3 
90 - 7.2 
47 -7.8 
69 -8.0 

169 -8.2 
42-10.6 
39 - 11.4 
63 - 13.7 
49 - 16.9 
90 - 20.4 
69-23.3 
46-27.0 
37 - 31.5 
77-39.8 
27 - 52.6 
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BRIGHT STAR 
(Continued from Page 14) 

and reassembly commenced. Detailed pre
planning, practice, professionalism and leader
ship are the only factors which payoff in a con
test of this sort. And professionals they were . 

These Air Assault soldiers and aviators with 
blood streaked eyes worked through the night 
in blowing sand, using portable light sets to 
ready the aircraft for Right. The last C·SA was 
unloaded by 2300 hours, and by 0400 all 15 
UH-60 were mission ready. After 48 hours 
without sleep, the crews were then able to get 
some much needed rest in preparation for the 
next phase of operations. 

A Desert Mentality 
The most diligent of students will admit that 

there is no real substitute for firsthand exper
ience. With this premise in mind, arrange
ments were made whereby Screaming Eagle 
air crews would participate in desert operation 
seminars with desert-seasoned Egyptian heli
copter pilots prior to initiating the U.S. train
ing program. 

On 13 November. 10 English -speaking heli
copter pilots conducted semina rs wilh their Air 
Assault Division counterparts. S uch subjects 
as desert navigation, take-off and landing tech-

A Happy Group! 

Egyptian he licopter pilots are quite 
happy to pose for a very informal group 
photograph at Cairo West AFB. 
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niques to minimize brown-outs, night opera
tion, tactics, and a host of other subjects were 
discussed in detail. The dangerous conditions 
created by rotor wash and the blowing sand 
and dust were stressed as they presented their 
orientation . They likened desert operations to 
flight over water, the desert being little more 
than an end less sea of sand. 

Dead Reckoning Recommended 
They forewarned us that problems would be 

experienced in the NOE regime, and that judg
ing altitude would be difficult, at best, especial
ly a t night. Dead reckoning was stressed as the 
primary and most dependable means of navi
gating in the desert with Doppler a nd radio 
beacons used as backup systems. 

Our aviators learned a great deal from our 
Egyptian hosts , and th e basis for a safe, rapid 
training program was fi rmly in ha nd . Equally 
as important, new friendships were establis hed 
- friendships based on mutual, profeSSional 
respect which will stand the test of time. 

The fatigue factor experienced in desert 
Oight at NOE leve ls was exceptionally high. 
The physical rigors of desert fl ying was not a 
topic addressed by the Egyptian pilots, but 
rather was learned firsthand by the Kings
m en . 

Aviation: A Universal Language l 
No single facto r creates a gap or barrier be

tween individuals more than a difference in 
language. Many Egyptian pilots spoke English 
with varying degrees of proficiency, and many 
did not. Although Arabic intepreters of the 
1015t Military Intelligence Co were doing an 
excellent job, th ey were too few in number to 
cover all bases and some minor communica
tion problems were experienced initially. 

The problem was quickly solved. however. 
when all concerned realized that the common 
language was really aerodynamic. instru
mentation, pilotage and other universal, 
aViation-related subject matter. An aviator is, 
a fter all. an aviator, no matter where he was 
taught to fly or what his native tongue might 
be. Through drawings, Arabic and U.S. field 
manuals , diagrams, etc. , the dilemma was 
qUickly solved. 

CW2 Jeffory Hall, Black Hawk Instructor 
Pilot of Company B, spent many of his flying 
hours and days demonstrating the capabilities 



of the UH-60 to one Egyptian aviator after 
another. "Some had no difficulty with English 
at all. With those who did have, there was still 
no problem. They love to fly, just like we do," 
he said. 

CW2 Hall found well-timed gestures and 
hand signals to be very effective when he wish
ed to explain particular aspects of Black 
Hawk operation. "We both have the same 
background, being pilots that is. It was amus
ing to watch one guy get out after an orienta
tion ride and go over to his buddies - and as 
he moved his hands, gesturing, showing them 
the maneuvers - I could understand every
thing about the ride that he was telling them." 

A Dream Come True 
All phases of operation "Bright Star 81", 

from the deployment, arrival and set-up, tacti
cal operations with the Egyptian Army and Air 
Force, brief sightseeing and cultural trips, to 
redeployment went as well as or better than 
planned. lessons learned concerning helicop
ter operations in a desert environment are in
delibly etched in the minds of each participant 
and are being formalized into valuable after ac
tion reports. 

Of lesser importance but still significant, the 
realization of the "impossible dream" come 
true was something that the Air Assault war
riors could now cherish for a lifetime. Word 
had come down from Task Force Headquar
ters that the Egyptian government had ap
proved the request for the fly-by at the great 
Pyramids. "Kingsmen" aviators first learned 
the good news after completing the day's mis
sions. Instantly, morale shot up out of sight as 
plans for the historic flight were laid. Of 
course, each aviator volunteered to fly the lead 
aircraft. 

Regrettably, the Egyptian government had 
limited the total number of aircraft allowed in 
the fly-by and there simply were not enough 
cockpit spaces for all 8 / 101 aviators to par
ticipate, much less fly in the lead cockpit. The 
historic event would also be shared with avia
tors of the 2/ 17th Cavalry which further 
reduced the spaces available to B/I01. But 
the brotherhood of aviation causes feelings 
that transcend personal glory, and the "Kings
men" quickly coordinated with their fellow 
aviators in the 2/17th Cavalry to plan the once 
in a lifetime event. 
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An Army UH-60A Black Hawk is un
loaded from a USAF C-S af Cairo West 
AFB during Exercise "Bright Star 81." 

Late that evening, the tent city was alive 
with small talk and anticipation as each crew
member carefully went over the mission check
list for the events of the next day: sunglasses, 
check; camera, check; film, check; and so it 
went. Someone placed names in a hat. Names 
were drawn, and crews for the fly-by formation 
were nOtified. Many were disappointed that 
they could not be at the controls, but that did 
not really change anything. 

Those who were not lucky enough to draw a 
crew position for the flight decided that a back 
seat was better than no seat at all. As is the 
trademark of the American soldier, where 
there is a will, there is a way. And this time 
everyone had the will and everyone had his 
way. The dream of CW2 Tim Hartnett had 
grown to fruition as did the hopes of every 
101st Aviation Battalion soldier who stood on 
the sands of Egypt. 

Summary 
Aviation lessons learned from "Bright Star 

81" are currently being formalized and will be 
the subject of a separate, future article. The 
lessons were many and they need to find their 
way into formal U.S. Army doctrine for desert 
operations. 

Task force aviators are convinced that the 
Air Assault Task Force is ideally suited to fight 
and survive on the modern desert battlefield, 
and they are grateful for the privilege of 
representing their Army and country in Exer
cise"BrightStar81." D 
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ARMY'S NEWEST fliGHT SURGEONS-Graduates 01 the Army Ayjation 
Medicine Basic Clan which completed the lheek IligM surgeon prj)< 
Qrlm allhe US Arm, Aviation Cenler in late Noumber are, Irom left, 
On. (CPIS) James H. hye, Hallol L Cranford. and Anthon, R. Pia. 
tenlile; Dr. (LTC) Charles 8. Kennell; DIS. (CPts) William D. Dnil: III, 
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due to expaJlded operations and hostile action. 
Obviously, the requirement for a fire retardant 
(Nomex) suit does exist. 

New attention is now being focused on the 
integrated battlefield which is the environment 
created by the employment of the nuclear, bio
logical , chemical and advanced technology 
conventional weapons systems. To prepare for 
this battlefield, efforts are presently underway 
to produce an overgarment which provides 
both thermal and chemical protection. Cur
rent plans are to issue this uniform to both 

and lewis H. Westmoreland; senior medical student (21T) William C. 
Sippo (Distingui!hed Graduate), physician's assistant CW2 Jame! L 
Di!eo; Drs. (CPtS) Robert C. Janes and Allred J. Kirkwood (Honor 
Graduate); Dr. (MAJ) Da,id E. Johnlan (Honor Graduate); and Dr. (MAJ) 
hneslo C. Hernando. (US Arm, Photo) 

ground and aviation personnel. Eventually it 
will be available in a variety of camouflage pat
terns and incorporate infrared, thermal, and 
radar suppression features. 

An unwise action! 
In the meantime, to cast aside the current 

protective night suit and opt for a non
protective uniform not designed for aviation 
use - solely based on good looks - would be 
neither wise nor cost effective. 

In summary, Army Aviators deserve protec
tion from hazards which are peculiar to their 
profession, and they should not be denied that 
protection because of esthetic considerations 
or other events over which they have no con
trol. 0 
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CDI Clrillo!illell. Wtllt!. WaTne. PA 
IV. iobtrl WiIm, 8e1be1di. ND 
00 llilpli 1. WrhI, APO NY 09326 
HAil" WtlL APO NY 09151 
CW3 HidIMI J. Wbttltl, fl W.,wrigIII, At 
HAJ Lany ~'- Fllea,emd, IS 
(PI Btmie G. WiIiimon. .PO NY 09091 
HAl Bruce C. WiDilllllOl\, .... Honlefty. CA 
(PI OMid Willill1l~ APO Sf 96251 
CW2 Pa" WiUill!1l, CIan.I,me. 1M 
COl Robe!1 Wil!on. kholield Banaru, HI 
S61 Sltlt!\ Will.., APO NY 09102 
HG HtIbe!1 E. WoIfI. lorl !.hallel. HI 
IIC Robo1 WIKId. APO NY 09W 
IV. WoII9'III Wosbwitl APO NY 09611 
HAJ CUOO L ' wey. APO Sf 96)(11 
CPI t«>ald H. hit!, Il Bemino. GA 



USAAVNC TO itOST ARMY'S WORLd HElicoPTER 
CitAMpioNSitip COMpETiTivE FLyoffs iN MARCit 

T HE United States Army Aviation 
Center (USAAVNC) will host the Army
wide fly-off for prospective participants in 

the Helicopter World Championship at Fort 
Rucker. Alabama. in early March 1981. 

The purpose for this Army level competition 
is to select the best crews from the 16 submit
ted by the U.S. Army Forces Command and 
U.S. Army Training and Doctrine Command. 

FORSCOM fly-offs are currently scheduled 
for February 1981 at Fort Hood, Texas. The 
eight Army crews selected will compete later 
with other helicopter pilots from around the 
U.S. to determine the composition ofthe U.S. 
Helicopter Team. 

Finals' site under study 
The Helicopter Club of America (HCA), 

an affiliate of the National Aeronautic 
Association, is currently studying the issue of 
where and when the final U.S. trials will be 
held . DA representatives have met with HCA 
officials on the details of the national flyoffs 
and an announcement of their decision will be 
forthcoming in January. 

The team selected by the HCA will, in turn, 
represent the U.S. at the Fourth Helicopter 
World Championships to be conducted in 

TO: HElicopnR Club of AMEMicA 

Poland in August 1981. The competitive events 
for the Army fly-off include the five standard 
events specified by the Helicopter Club of 
America, all of which are being detailed in a 
five-month series in Army Aviation Maga
zine. 

These events are: (1) Timed Arrival and 
Rescue Event (See Army Aviation, Sept, p. 
47) , (2) Precision Flying Event (See See Army 
Aviation, Oct, p. 102), (3) Navigation Event 
(See Army Aviation, Nov, p. 63), (4) Slalom 
Event (opposite page), and (5) Free Style Event 
(Details and diagram to appear in the Jan-Feb 
1981 issue of Army Aviation) . 

Scoring for each event will be in accordance 
with the rules as outlined by the Helicopter 
Club of America. All events will be staged from 
one of the USAAVNC's major tactical training 
sites at Fort Rucker, allowing the two cross
country events to be flown over the sparsely 
populated terrain of the southeast Alabama 
country-side, which will readily challenge the 
participating crews' navigational skills. 

The two hovering events (Precision Flying 
and the Slalom) and the Free Style Event will 
be staged at the same tactical training site as 
the cross-country events to consolidate evalua
tion personnel reqUirements and to provide a 

central location for 
viewing the competi
tions by interested 
spectators. 

d o NATiONAl AERONAUTic AssociATioN (NAA) 
821 1 hit STRUT, N.w/, Suin 4JO 
WAsltiNGTON, D.C. 2000J 

The Army fly-offs 
in March will afford 
th e participating 
crews with an oppor
tunity to compete 
with their peers in 
an environment ap
proximating that 
which they will find 
later in the Army
civilian competition 
and. hopefully, the 
actual Interna
tional Helicopter 
World Champion
ship. Good luck to 
all Army competi
tors! D 

(I) (WE) M4kE AppliCATiON fOR TItE followiNG HCA MEMb£RSltip: 
o MEMbER ($20) Q CItARTIER MEMbERskip (SJO) o SENd iNfORMATioN ONly 0 CoRpoUTIE MlEMblERsltip (SJOO) 
ENclOSEd is A cltEck fOR TItE MIEMbERSltip MAdE PAYAbllE TO TItE "HCA" 
FiRST NAML. _ _____ ,MI ___ u>T _ _______ _ 
AddRESS 

CiTY _ _______ STATL. _ __ ,ZIP ____ _ 

HOME PhONL' _ ___ ___ IBus. PhONL' _____ _ _ 

BRiERy OUTliNE YOUR iNTIERESn' _ _ _ _ _ ________ _ 

~ L ________________ _ 



-
Event H4-Hellcopter Slalom Event 

Fourth Helicopter World Championship 

PART 4 OF 
AN g.PART 
MAGAZINE 

SERIES 

AEROKLUB PRL INSTRUCTIONS 
"There will be the square competition field 

120x200 m marked on the Aerodrome with en
try and exit corridors. 40 m in front of the en· 
try corridor the lift-off line and the starting 
Une, both 10 m wide, will be marked. On the 
axis of the exit corridor, 10 m of its gate there 
will be a round table of 1 m dla 1 one m high. 
The finish line, 10 m wide, will be also marked 
on the exit gate axis, 20 m of the table. 

"12 gates, each composed of 2 poles 2 m 
high and placed 1 m apart, will be set within 
the competition field. The gates will have the 
different orientation, and have numbers in
dicating the sequence of passing and the 
paints indicating the proper side from which 
the passage should happen. 

" It will be the duty of a co-pilot to pass the 
bucket filled with water weighing 5 kg thru 
the gates. The bucket will be suspended on a 
rope 5 m long measured from bucket to grip. 
The co-pilot will be allowed to maneuver the 
bucket and rope within the limits created by 
body bending, hands movements, etc. The 
co-pilot may occupy any position;but must 
be properly secured. The securing device will 
be checked by the technical commission 
before the event. Communication between 
pilot and co-pilot will be allowed. 

"After having passed the course the pilot 
will leave the field along the exit corridor and 
hover above the table. The co-pilot will lower 
the bucket onto the center of the table 
without spilling water. Then he will release 

the rope and the pilot will accelerate the 
helicopter to cross the finish line and return 
to the parking area touching there down. 

"The event will be timed from the moment 
of crossing the starting line to the moment of 
crossing Ihe finish line. Four minutes will be 
allowed to complete the exercise. A longer 
time will attract penalty points but there will 
be no premium points for the shorter time." 

SCORING 
"Maximum scoring: 200 points." 

PENALTY POINTS 
"One penalty point will be incurred for 

each 50 grams of spilled water. 
" For each escape of the bucket beyond 

the limits of the competition area or beyond 
the limits of the entry and exit corridors (10 
penalty pOints). 

"For the violation of the prescribed se
quence of gate passages and for the passage 
from the wrong side (20 penalty points). 

" For each second above 240 seconds of 
flight (one penalty point). 

"For the use of the shortened rope (100 
penalty points). 

"For passing the bucket through the gate 
outside or above the poles (10 penalty 
points). 

"For each centimeter from the center of 
the table (one penalty pOint). 

' 'The lost bucket (200 penalty points). 
Note: The drop of the bucket outside the 
table will not be considered as the loss. It 
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In the photograph above, CoIoneI(P) 
JamBS M. H6SS0n (standing), Presi
dent of the Lindbergh Chapter "River 
Rats", is flan~ed to his left by Lynn 
Cumpton, award winner (rom Bell 
Helicopter Textron; and to his right 
by Joseph p, Ctfbbins, Symposium 
Moderator; and Herb Waldrop, an 
award winner representing Perkins 
Plastics. In the photograph at the 
right, Allan K. Poole, Jr., left, Vice 
President- Product Support, Sikor
sky Aircraft Division, UTe, accepts 
the AAAA Major Business Indus
try Award from Colonal Laslie H. 
Weinstein, the Chapter's Senior 
Vice President. The Sikorsky award 

The 191f() AAAA Product Support 
Symposium sponsored by the lind
bergh Chapter was "one of the best 
yet - attendance - speakers - con
tent," according to Co-Chairman 
Paul L. Hendrickson. He also in
dicated that the 198J Symposium 
held in St. Louis "had a total of 121 
registered attendees, with over 100 
military and industry persons present 
at the mid-point luncheon, and 110 in 
attendance at the closeout 111980 
AAAA Industry Awards Dinner. " 

was based on its contractor support 
program for the fielded Black Hawk 
system. In the photograph at the left, 
Symposium Co-Chairman Donald F. 
Luce, left, presents a special Lind
bergh Chapter Award to Joseph P. 
Crlbblns, Special Assistant to the 
Deputy Chief of Staff for Logistics, 
Department of the Army, for the re
cipienfs "dynamic role in making the 
annual Product Support Symposium 
a highly professional and most useful 
undertaking. " 



Shown at the right are Taylor Lynn 
Cumpton, left, and Colonel M. 
Walker, the Vice President-Military 
Affairs of the Lindbergh Chapter, at 
the 1980 Product Support Sympo
sium's Industry Awards Banquet. 
Mr. Cumpton of Bel! Helicopter T ex
tJon, received the Individual Mem
ber Industry Award for his except
ional work with the Troop Support 
and A viation Materiel Readiness 
Command's Cobra NETT Teams dur
ing the award period. 

Did you know that .... 
whIle the Army Aviation Associa

tion's Outstanding Aviation Unit 
Award has been won on six Occa
sions by units at the Group, Brigade, 
and Division level, this highly coveted 
national award has also been won 
nine times by aviation units at the 
Company, Squadron, and Battery 
level? For example, F Battery, 79th 
Field Artillery, 3rd Brigade, was se
lected as the Outstanding (Active 
Anny) Aviation Unit for 1971. 

Herb Waldrop, right, the Vice Presi
dent - Engineering of Perkins Plastics, 
Inc., accepts the AAAA Small Busi
ness Industry Award from Colonel 
(P) James H. Hesson, Lindbergh 
Chapter President, during the 1980 
AAAA Product Support Sympo
sium sponsored by his Chapter. The 
award to Waldrop was based on 
Perkins Plastics' accelerated delivery 
(eight months early) of a critically 
needed item for the UH-l helicopter. 
Photo below: Wall-to-wall conferees. 
Current planning calls for the con
duct of the next Symposium at the 
time of the Apnll982 AAAA National 
Convention in St. Louis. 



Calenda 
AAAA CHAPTER MEETINGS 

•• DEC. 18. Jack H. Dibrell Chapter. Join' 
Christmas Party with Fifth USA Aviation Divi· 
sion. Food. libation, and NMB. Room 107. Ft. 
Sam Houston, TX . 
•• DEC. 19. Suncoast Chapter. General 
membership business luncheon. '81 programs 
and plans. lamas Restaurant. 
•• DEC. 27. Morning Calm Chapter. Profes
sional dinner meeting; announcement of 
Chapter . Award Winners. GEN John A. Wick· 
ham. Jr .• Cdr, USFKlEUSA and CINCUNC/ 
CFC, guest speaker. Eighth Army Officers' Club. 
•• DEC. 30. Stuttgart Chapter. late afternoon 
business-social meeting. CPT Scott Wells. guest 
speaker. Prebrief on 1981 AAAA-Garmisch. 
Nellingen OHicers' Club. 
•• FEB. 5. Connecticut Chapter. Professional 
dinner meeting. BG Car' H. McNair, Jr., Cdr, 
USAAVNC & Ft. Rucker, guest speaker. Site to 
be announced. 
•• FEB. 6. Washington, DC Chapter. Profes
sional dinner meeting. BG earl H. McNair, Jr., 
Cdr, USAAVNC & Ft. Rucker, guest speaker. Ft. 
Myer Officers' Club. 
•• FEB. 7. AAAA National Executive Board. 
Quarterly business meeting. Shoreham Hotel. 

OBITUARIES 
McDONALD, Madelyn, wife of Joseph E. 

McDonald, Jr., deceased, AAAA Past Presi· 
dent, on November 24. She is survived by her 
son, Joseph E. McDonald, Ill, of Purcellville. 
VA; her daughters. Patricia Nicassio .. of West 
Covina CA. and Joan McDonald. of Stamford, 
Cf; and five grandchildren. Rickie. Debbie. 
Jamie. Gary. and Stefanie. Interment took 
place at Arlington National Cemetery on 
December 1. The family requested that 
memorial donations continue to be sent to the 
McDonald Memorial Scholarship Fund. c / o 
MM. J Crestwood Road. Westport, Conn· 
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•• FEB. 13·14. AAAA National Awards Com· 
mittee. Selection of 1981 AAAA National 
Scholarship Winners; selection of AAAA Na· 
tional Award Winners. Ft. Myer, Feb. 13; Stouf. 
fer's Hotel, Feb. 14. 
•• MAR. 25·28. 1981 USAREUR Reg;on
-AAAA Convention. AFRC, Garmisch·Parten
kirchen. Germany . 
•• APR. 23·26. 1981 AAAA National Con· 
vention. Shoreham Hotel, Washington, D.C. 

CORRECTION 
Two entries in our "Who's Who Roster" 

of AWO members of AAAA were garbled 
in our last issue due to a glitch in our 
typesetting machine. The corrected en
tries appear below . 

DOUGHERTY. JOHN R., CW3 (AA
M·1975) 51·7 Mozart Strasse, Ozterholz. 
Scharmbec, Germany. Born Aug 16. 
Wife·Grace. Jenna, 1 . 

PHONES: Res-Not Provided; Duty. 
2443-6446. 

ASSIGNED as Aviation Safety Officer, 
159th Medical Detachment, APO New 
York 09355. 

PROFL DATA: Total Mil Hrs 2.900; 
Combat Hrs 800. Mil Rating: SM. FAA 
Ratings: Com'l FW & RW, lnst, 0& T, 
Test Pilot. Advanced Acrft: U·21. Safety 
Crs Grad: Civilian. 

* VLECK, BURTON J ... (CW4) (AAAA-
1962). 106 Meadow Lake Circle. Ozark, 
AL 36360. Born Nov 6. Wife·Sue. 

ASSIGNED as Flight Commander. 
Examiners Course. Department of Flight 
Training. Ft. Rucker. AL 36362. 

PROF'L DATA: Total Mil Hrs 4.500; 
Combat Hrs 1.200. Mil Rating: MAA. 
O&T, IFE, SIP, IP. 
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Colonels 
COOPER, fNderidc E., II 
522 Georgetown Road 
Wallinglord, PA 19086 

COURTS, Ptllllp E. 
2332 South lrd Street 
Fort l_is, WA 98433 

FOUNTAIN, Charte. O. 
40 Ingalls Road 
Fort MonrOll, VA 23651 

GIBBONS, Bruce H. 
44 Red Cloud Road 
Fort Rucker, AL 36362 

GUARD, Bruce C. 
103 Cameron Court 
Cary, NC 27511 

HARVEY, Tho ..... H., J,. 
Quartet'S 2361 
Fon Lewis, WA 98433 

HUMMEL. RkNrd H . 
6015 Glenlinna" Court 
Dublin, OH 43017 

INNES, Doug .... D. 
213 Bryant Avenue 
Ith&ca, NY 14850 

McCONNELL, Lewis J . 
36612 EI Camino Orive 
Palmdale, CA 93550 

Lt. Colonels 
AMMONS, Dallk! C. 
305 Lumpkins Road 
Fort Benning, GA 31905 

ANDERSON, Cha .... E. 
6475 Nicola Court 
Anrumdale. VA 22003 

BRAOLl:Y, Oallk! B. 
4 Ambler Way 
Durham, NH 03824 

BROWN • .Jerry H. 
248-B J~5mine Place 
Honolulu, HI 96818 

BYARS, Herold W. 
Bell- P.O. Box J2268 
AmB rillo, TX 79120 

CARROU., William F. 
B~ 34. 7 MEDCOM, USAREUR 
APO New Yorio; 09102 

DALY, J eroma R. 
5650 Cemeron Run, Apt . 1617 
AleQndria, VA 22J03 

GOLDING, Willerd E. 
USAWC, C18&:11 01 '81 
Carlisle BalT8cu, PA 17013 

UMBROD, Mattha\IW R. 
HO. USEUCOM, Box 138 
APO New Yorio; 09128 

KIEFFER, George W. 
lOI6 Pelham PIaee 
OoyIe$town, PA 1&901 

LARCOMB, OaWl J . 
40 Walnut Street 
Fort Devens, MA 01433 

MALONEY, WlfUem H. 
5709 Oek leathe, Orive 
Burlo;e. VA 22015 

Lt. Colonels 
RANELS, Edwin R. 
2JO Polaris 
While Sands MR. NM 88002 

REEVES. G.k! T. 
6104 85th Street, S.W. 
Tacoma, WA 96499 

REILLY, William F., J •. 
Class of 81 - USAWC, BOK 158 
CarliSle Barracks, PA 17013 

SHAVER, ""ank J . 
15033 Mesa Oak Way 
Salinas, CA 93901 

ULLMAN, CO .... II L. 
7804 lamel Glen IA 
Bake<stleld, CA 93J09 

Majors 
ANDERSON, llJeodore .I. 
JUSMAGG JUSAS 
APO New Yorio; 09253 

BALLOU, J ..... n G .• III 
670-3 lsI Street 
Fan lUlienwOflh, KS 66027 

CORDER, Phillip C. 
14 Howard S treet 
Fan Rucke,. AL36J62 

OAMBLI:, Keitt. C. 
509 w. 600 N. 
51. Geo' ge, UT 8471(1 

HAHN, .Jay W . 
6137 Adkins 
51. Louis. MO 63116 

HASSEN, David E. 
Labor Svc, USAREURI71h Army 
APO New Yorio; 09102 

HOCK, Fnnk M. 
E Co. 3,d ABC 
APO New Yorio; 09047 

IlER, OeOfVtl A. 
USA ReadIness Gp, P.O. Box 34 
Fort Sheridan. Il60037 

LA FRANCE, Leo P . 
HHC. 3,d Support Command 
APO New Yorio; 097fi1 

LESTER, James E., Jr. 
122·B luamna AVllnua 
Fort Richa,dson, AK 99005 

McCLANAHAN, Cart E. 
460 Simpson Drive 
Redstone Arsenal. AL J580B 

McGRORY, .Ia .... C., Jr. 
1201 King Geo.ge Blvd, Apt. 1 
Savannah. GA 31405 

MEU.OR, John L , .Jr. 
14 Oiamood Circle 
Fan Rucker. Al36362 

OGLE, Glenn A. 
3605 West Adams Street 
Temple, iX 76501 

PHElPS, Uo,d C. 
1450 KnoIIwood Drive, 1105 
Worthington, MN 56187 

PHIWPS, Eugene B. 
149!J1 Ridge lake Drive 
Chesterfield, MO 63017 
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Majors 
REAVIS, Lon"itI C. 
306 Hancock 
Fort leavenworth, KS 66027 

RICH, RobS. 
Taclics Wing·lWC 
Canungra Old 4275, Australia 

SHEEHY, Ja .... J" .Jr. 
119-2 Buffington Road 
DOller, NJ 07801 

SHOCKLEY, Palllr S. 
4420 Relle'e Orive 
Virginia Beach, VA 23456 

VINEY. George S. 
502 Read Street 
MIddletown, RI02840 

WIWAMSON, Bruce C., Jr. 
151 Surf Way, Apt. 34 
Monte'ey, CA 93940 

WIWAMS, Clinton L. 
331 Hancock 
Fan leallflnworth, KS 66027 

Captains 
BRYAN, William H. 
J02 Wombledon Drive 
Enterprise, AL J6JlO 

BUCHANAN, Uoyd W., J r. 
211Q.A irwin Street 
Fort Eustis. VA ZJ604 

CESAR, .John J . 
400 Morton Avenue 
Absecon, NJ 08201 

OEKORTE, OaWl P. 
HHC, 7th Sig Bde AEUSC-AV 
APO New Yorio; 09028 

DUNN, .James C., .Jr. 
HHC, V Corps, G3 Plex 
APO New York 09079 

ERRICKSON, EchNard W., III 
P.O. Box 27874 
51. Louis, MO 63141 

GENETTI, Michael G. 
1702 Elk Trail 
Harker Heights, TX 76641 

LA BELLE, Arthu, 
2113 Foxmead0W3 
M~nhattan. KS 66502 

LUCAS, Robert G. 
3BO Beechmont Dr. , Apt. 6G 
Newport News, VA 23602 

MACKEY, John O. 
1038-1 Dogwood 
Fort W~inwright, AK 99703 

MEYER • .J . ..... I 
126 S. Yale 
Vermillion, SO 51069 

MILLER, Donn L 
1701 Fort WOfIh Highway 112 
Wealherfo<d, TX 7E086 

PANG MAN, Mpon E. 
113 Pratt 
Enterprise. AL J6330 

PETERSON, T_ 
3 J ""'ma Drive 
Newport News, VA 23602 

Captains 
RAY, Ao_1d W. 
451 Dunmore Drive 
Newport News, VA 23602 

RENCH, Robert F. 
201 Fuqua Avenue 
Ourk, Al36360 

SCHUMM, Brian M. 
14266 Shaffi Lane 
Castroville, CA 95012 

SIMON, Robert W, 
7 Jonquil Lane 
Newport News, VA 23606 

SOSNOWSKI. GIUY R. 
202 Richland Avenue 
Enlerpri$e. Al J6330 

VIDLAK, MkhMI D. 
187 Windsor CasUe Drive 
Newport New5, VA 23602 

WEBB,o...... 
4204 Barret 
Newburgh, NY 12550 

1st Lieutenants 
BAKER, D_ieI S . 
2715 S. Palm AVIIllUe 
Ontario, Canada 91761 

COLI:, hny 
931 M~I Drive 
Savanflllh, GA 31400 

GERHARDT, Wilr..,.... P. 
1830 CaDoway Drive 
Clarksville, TN 37040 

MURPHY, Rlch!lnI O. 
10629 N. 166 E. Awnue 
Owasso, OK 74055 

RHOADES,.Ioe1 D. 
14th Co., CMR 6, Box 5025 
Fort Rucker. Al36362 

WOOLERY, Rey C. 
616 Cheatham Drive 
Clarksville. TN 37040 

YOUNG, Douglas C. 
11412 ViSCllya Road 
Tempa, Fl33617 

2nd Lieutenants 
ADAMS, Brw>ett 
CMR 2, Box 4683 
Fort Ruckel'. Al36362 

fREDERICK, .u.n 
4237 Ellery O~ 
Cotumbu$, OH 43227 

OUZMAN,&e.triz 
CMR 2, Box 5154 
Fort Rucker, Al36362 

MARCK, o.vktI W. 
46 Bov<:e lane 
Fort Rucker, Al 36362 

STEPHENS, CaIaita 
64th Co. CMR 2, Box 4271 
Fort Ruckel', Al3636Z 

TRESKY,w..n 
CMR 2. Box 4547 
Fort Rucker, Al 3636Z 

Did you send in a change of add ...... ? 



STATEMENT OF OWNERSHIP, MANAGEMENT, AND CIRCULATION 
(Hequlred by Tul .. 39. United Stllt.,s Code 3685) 

Title of Publica tion: Army Aviation 
(032400) . Date of flling: September 24, 1980. 
Frequency of issue: 10 times a year. Location 
of known office of publication: 1 Crestwood 
Road, Westport, CT 06880. location of head
quarters or general business offices of the 
publisher: Same. Publisher: Arthur H. Kesten, 
1 Crestwood Road. Westport, CT 06880. 
Editor: Same. Managing Editor: Dorothy 
Kesten, same. Owner: Army Aviation Publica
tions. Inc .• 1 Crestwood Road, Westport. cr 
06880; Arthur H. Kesten, same; Dorothy Kes
ten, same. Known bondholders. mortgagees, 
and other security holders owning or holding 
1 % or more of the total amount of bonds, mort
gages, or other securities: None. 

The average number of copies of each issue 
during the preceding 12 months, and the ac
tual number of copies of the single issue filed 
nearest to the filing date (the latter amount ap 

CW4's CW3's 
ALLEN. Ke nne th W. PRAZINKO, Frank W. 

P.O. Box 5545 18611 B61mont Drive 
Fon Hood, TX 76544 Miami, Fl33151 

DOHR1NG, Mall D. RAMSEY, William H. 
1953 Windsor Drive BOil In, 25th Aviation Co 
Sierra Vista, AZ 85635 APO New York 09J59 

GORDYN, Rudolph RILEY, Albert F., III 
P.O. BOil 1042 63rd Aviation Company 
Great FaLLs, MT 59406 Fort Ruc:l<er. AL 36362 

HERZLG, lawre nce SHERBLNO, Vercyl L. 
107·A .Jecalin Street 1200 Decatur Str .... t 
Wahiawa, HI 86786 Doth;,", AL 36301 

KRAMER, Roger V. WEBSTER, Thoma. 
P.O. BOil 33273 2242 Robin Road 
Fon lewis, WA 98433 Oak GrlMl, kY 42262 

MURRAY, .John J . 
USA MEDDAC lOR) CW2's 
Fort Hood, TX 76544 

NELSON, Paul T. CANDELA, Frank M. 
HHC, 502nd L&S 8n, Box 1118 193 Summit Trace Road 
APD New York 09178 Langhorne, PA 19047 

PHLLlIPS, Arthur F. DALEY, Vern B. 
105 Sharwood Cout! HHC. 1st Inf Div Fwd, Avn Sect 
Ozark, AL 36360 APO New York 09137 

STOKES, Gaorge H. LARISH, Paul G. 
25 Diamond Circle 466 Hinano Street, Apt. 305 
Fort Rucker, Al 36362 Hila, HL 96720 

CW3's 
MONAHAN, Joel P. 

HHD. 59th ATC Battalion 
APO New York 09025 

COATES, DavLd A. PROSSER, Richerd .J. 
518 Copper Road Route 5. Box 342-A 
New Lberia, LA 70560 Dothan. AL 36301 

COONEY, .John ROWLANDS, DanLel S. 
B Co, 501st ABC, PO Box 2013 clo Herbert, 1756A KoLokolo Cir 
APO New York 09326 Wahiawa, HI 96786 

CURTIS, GranUon R. 
Box 1296 Enlisted 
APO Miami 34001 

EDWARDS, Ronald A. BROCK, DonaLd R., 1SG 
Co A, 8th Avn Bn, 8th Inf Div 8202 Laredo Trail 
APO New YorI<09111 Amar~lo, TX 79110 

ENKO, Rodney E. KAGE, Harve y, E7 
10612 Elsa Place atrs J048.A. Hammond Heights 
EI Paso, TX 79924 Fon CempbeU, KY 42223 

KEITH, Donald B. ANDERSON, PhilL ip, SGT 
P.O. Box 1362 F Co, 124th Maint 8n 
APO MiamL 34001 Fort Hood, TX 76546 

LIEnAU, larry l . BERRIOS, Farnando, SGT 
101S.3 Chestnu t cfo RD 2. 67 McNicol PLace 
Fort Walnw.ight, AK 99703 Lewes. OE 19968 

pears in parentheses) were: 
a. Total number of issues/copies printed: 

10,092 (9,600); b . Paid Circulation: 1. Sales 
through dealers, carriers, counter sales: 1,464 
(None); 2. Mail Subscriptions: 8,288 
(7.978) ; c. Total Paid Circulation: 8,752 
(7.978); d . Free distribution by mail. carrier. 
or other means: Samples. complimentary, and 
other free copies: 1,164 (1,212); e. Total 
Distribution (Sum of c . and d.): 9.916 (9,190); 
f. Copies not distributed: 1. Office use, left 
over, unaccounted, spoiled after printing: 176 
(410); 2 . Returns from news agents: None 
(None) ; g . Total (Sum of e, n, and f2 should 
equal net press run shown in a): 10,092 
(9,600). 

I certify that the statements made by me in 
this statement dated September 24. 1980 are 
correct and complete. 

Dorothy Kesten, Managing Editor 

Enlisted Retired 
CHAFIN, DevLd, E4 BAKER, CharLes C. , MSG 
4364 WintBfS ChapeL Road 21 Uma Str .... t 
DoraviLLe, GA 30360 Aurora, CO 80010 

GERMAN, Robart 0. , E4 BURKE, .James A., LTC 
3024 GLenn Place, N.W. 1004 Emerald Drive 
Canton, OH 44708 Alexandria, VA 22308 

ROBINSON, Montie 0 ., SP4 FULTON, Fred F., COL 
B Troop, 3/ 4th CavaL')' 1919 Green Acres Drive 
Schofield Barracks, HI 96B57 Montgomery, Al36106 

PEAVY, .Joe E., .Jr., PV2 GARDNER, William S., LTC 
Route 9,80. 166A, Evans Road 207 Middle Str .... t 
Clarksville. TN 37040 Tylenown. MS 39667 

HADLEY, Harry A. , .Jr., LTC 

Associates 3598 SunnydaLe Coort 
San Jose, CA 95117 

8ARTOS, Alan HARLESS, Joa E., SFC 
4106 65th Avenue N. 629 MansfieLd RlliId 
Brooklyn Center, MN 55429 CLeburne. TX 76031 

BIGGS, RObert F. IRONS, Richard L., LTC 
3912 WoodLawn Drive, S. E. 4146 Hickory Drive 
Olympia, WA 98501 PaLm Beach Gardens, Fl33410 

CARDINALE, RI chard A, KNOFS, Norman, MA.J 
14310 Aquarius Street 2104 Valley View Drive 
Corpus Christl, TX 78418 Pineville, LA 71360 

DEL GROSSO, Tony.J. OSBORN, Roger .J., MA.J 
Singer·118 W. First St, Ste 600 2806 N. 29th Avenue 
Dayton, DH 45402 Hollywood, Fl33020 

DELLAPA, Georga C. PATTERSON, Jamas H., MG 
835 Hillside Drive 10022 Hampton PLaca 
Palm Harbor, FL 33563 Tampa, FL 3361B 

LlLlEMON, George D. PICKENS, RObart B., .Jr., COL 
24 Corlies Avenue Greys tones, Eaton Park Road 
Eatontown, NY On24 Cobham, Surrey Eng. KT11 2JH 

PATRIACCA, SamueL J ., .Jr. SOUCEK, Lao E., BG 
1705 Fairway PI 1701 W. Charleston, Suite 320 
Ponca City, OK 74601 Lal Vegas, NV 89102 

PERRY, Ronald H. SUNDBY, Salmar A., COL 
P.O. Box 3954 H.H. Team TAFT 
St. LOUis, MD 63136 APO New York 09Ii75 

STODOLA, E. King TRUMPFELlER, Herb. G, CSM 
P.O. Box 9252 9821 Gschwind St'eet 
Alellilndrla, VA 22304 EI Paso, TX 79924 

WADE, MichaeL R. USHER, WilLiam F., LTC 
221 Duck Hole Road 3 Westhaven Drive 
Mlldison, CT 06443 M!ldison Heights, VA 24572 

WHITE, .Jam" M., CW3 
Retired 811 Forrest Heights Drive 

HuntsvilLe, Al35802 
ALDRIDGE, 080. W., Jr ., COL WYLLIE, Clemant A., .Jr. , COL 

Eagle River Canla Co., Box 1199 3004 Highland Drive 
Eagle, CO 81631 CLeveLand, TN 37311 
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JOIN THE PROFESSIONALS! 
Support AAAA - Army Aviation's Only Professional Association. 

~ -= -;. ~ ~ "b 
(~ . ~I ARMY AVIATION ASSOCIATION . . ~ '5-B~ I C",'.ood Rood. W."p"" Cooo . 0688 0 ('5-rl! 

- "'OC,"" ... ' J'0Cl"'''' 
I wish to join the Army Aviation Ass'n of America (AAAAJ . My past or current duties affiliate 
me with U.S. Army Aviation and I wish to further the aims and the purposes 01 AAAA . I un-
derstand thallhe annual membership includes a subscription to the AAAA-endorsed maga-
zine , ARMY AVIATION I and that my membership starls on the subsequent 1 sl of the month . 

Note: A home address Is suggested, it one's military or firm address exceeds 25 characters . 

I I I I I I I I I I I I I I I I I I I I I I I I I I I 
RANK FIRST NAME LAST NAME 

I I I I I I I I I I I I I I I I I I I I I I I I I I 
STREET ADDRESS 

I I I I I I I I I I I I I I I I I I I I I I I I I I I 
C ITY STATE Zl. 

Ust your AAAA Professional Qualification 
AAAA ANNUAL DUES Government Non-Governmen'" 

[ I USA Active Duty I J Manufacturing" 
New & Renewal Dues for other than below : 

[ I OA Civ ilian- [ ] Small Business" [ ]1 Yr,$15-i ]2 Yr,$29-( ]3Yr,$43 

[ I Army Nat'l Guard" I ] Retailing" New & Renewal Dues for Enlisted; G5-6 & 

[ I Army Reserve" I ] Consullant" below; and Wage Board 12 DACs & below : 
[ I Army Retired" [ I Professional" I ]1 Yr,$10-1 ] 2Yr, $19-[ ) 3Yr,S28 
I I Other Services I ) Other" This Is the only application form accepted 
"Nal'l Office will request add'i Information. by the AAAA. It may be reproduced locally . 

GET FIVE! BECOME AN ACE! 
Enroll five new members and receive AAAA's 'Aces Club' Certificate 

Let us send you an attrac
tive, two-color Certificate -
handlettered with your 
name - when you become 
an "AAAA Ace". Suitable 
for framing, the document 
verifies that you are a "full
fledged ACE . having 
"bagged" your quota of five. 
A pair of three· dimensional 
plastic feet atop the bonfire 
lend authenticity to the 
document. Join the ACES! 



1980 INDEX OF ARTICLES AND FEATURES 

AAAA ACTIVITIES 

• 1980 AAAA Sweepstakes Details 
Announced ... , .... . . Jan·Feb, p. 94 
• AAAA's Top Chapters and Top 
Gun cited in first '80 Sweepstakes 
tabulation ...... June-July, p. 60, 62; 
Septembar, p. 34 
• January·June '80 Sweepstakes 
Model Winners. Photos of three sep
arate drawings ..... June.July, p, 61 ; 
September, p. 'R 
• AAAA's "Top Aces" - Ust of 49 
Top Membership AAAA Recruiters 
Cited, ... , , , ...... June-July, p. 62; 
September, p. 34 
• 1979 Product Support Symposium 
Details .. ............ , .. April, p. 16 
• Monmouth Chapter Cites Its 
Golf/ Tennis Champs ... ... Oct, p. 3J 
• Delaware Chapter Members Re
activate Phila Area Chapter (Group 
~hoto) , .... , . ..... November, p. 10 
• BG Kenyon aod Boeing Vertol ex· 
ecutives)ojn in '00 Sweepstakes draw· 
ing ...... . ..... .. . November, p, 66 
• Checkpoint Charlie Chapter Of· 
ficers receive orientation rides in 
USAF F·15's ............ Nov, p, 66 
• AAAA's S. California Chapter 
holds full day Open House at Edwards 
AFB., , ......... , . November, p, fiT 
• AAAA·endorsed Flight Pay Protoo
tion Plan details ..... Novemoor, p. 62 
• 1980 Product Support Sympo 
slum .. . .......... , December, p. 71 

AAAA ADMINISTRATION 

• 1900 AAAA Sweepstakes. Pre-
liminary details .. . .... Jan·Feb, p. 94 
• Why Belong? By BG Carl H. 
McNair, Jr" Nat' l Memb Chairman, 
AAAA ................. April, p. 13 
• Why Belong? f!1 Reasons for Join· 
ing AAAA ........ ' . .... April, p. 26 
• Chapter Activities. Presldenta & 
Secretaries' Nemes; Chapter Memb. 
Totals ............. . ... April, p. 36 
• Cub Club. Membership Roster; 
Purposes ....... . ....... April. p. 42 
• Industry (Corporete) Member 
Firms, Ust of Designated Represen· 
tatives ............. . . . . April, p. 44 
• leadership end Control, AAAA 
Governing Process" .... April, p. 111 
• National Executive Board Mem· 
bers; Terms of Office ..... April, p. 32 
• Objectives and Purposes. Back· 
ground, General Purposes, Specific 
progrems .. , ... , ....... April, p. 35 
• Outgolng·lncoming National Board 
Officers and Nominees for the 
1900-1983 Term .. ... ,. , April, p, 104 
• MG Beatty elected es MM's 14th 
President; new Nat'l Executive Board 
Members Elected and AppoInted, Ju· 
Iy, p. 39; Fun 1900 National Exec 
Board slate ............. Sept, p. 19 

71 • USAREUR Region elects ita 

198()..1982 slste . ...... , .. Sept. p. 39 
• New Members Joining AAAA in 
June, 1980 ...... ... , ... Sept. p. 41 
• Minutes (DIgested). National Ex· 
ecutive Board Meeting held on 19July 
1980 .•.. .. . , , ......... Sept. p. 45 
• Planning Calendar _ Pertinent 
Nat' l/ Regional Dates ... , . Oct, p. 107 

AAAA NAT' l CONVENTION 

• 1980 Con vention Advance 
Registration .... Jan·Feb, p. 6, 7, 100 
• 1980 Professional·Social Program 
Details ...... .. ....... March, p. 52 
• Chapter Hospitality Suites. 
Schedule .. ... ,' . , .. . , .. April, p. 50 
• 1900 Professional Programming. 
Speakers, Topics, Time of Presenta· 
tions .. ....... ..... . ... April, p, 66 
• Industry Display Areas, location of 
Booths . .... ... ........ April, p. 60 
• 1980 Convention Committee. 
Names, Responsibilities, and Photo· 
graphs .......... , .... , . April. p. 46 
• 1900 Convention Photo Stories. 
August. Professional Sessions, p. 22; 
Hospitality Suites, p. 20, 24; Off 
Moments, p. 18, 34; Industry Displays, 
26. 32; Hall of Fame Inductions, 28-31. 
• lindbergh (St. louis) Chapter 
Voted as the " AAAA's Most 
Hospitable Chapter'· .. . August. p. 20 
• BG A.D. Kenyon appointed as 
Chairman of 1981 Presentations 
Subcommittee ..... September. p. 4. 

ADVANCED ATTACK 
HELICOPTER (AAH) 

• A Role for the AAH by lTG Julius 
W. Becton. Jr.. Commander. VII 
Corps ...... ,., ......... May, p. 52 
• ODCSRDA Update by l TC Noble 
J, Wiley .......... . June.July. p. l1 
• Senior Foreign Officers Receive 
AAH Briefings .. , ..... August. p. 40 
• HASC·SASC Actions on Hardware 
Programs by 8G Alchard D. Kenyon, 
Army Avn Off. HQ DA ..... Sept, p. 9 
• AAH: A Total System for Battle by 
MG Edward M. Browne, Program 
Manager-AAH, .. October, p. 19, ff1 
ADEN/ DEFA Ammo ...... Oct, p. 23 
Area Suppr Weapons ..... Oct. p. 21 
Armament ..... , , .. Oct. p. 20. 22·23 
Ballistic Tolerance .... . ... Oct. p. 23 
Commonality ............ Oct, p. 25 
Congressional. ... .. .... .. Oct, p. 82 
Contractors .... . ......... Oct, p. 24 
Cost Avoidance . .... . .... Oct. p. 25 
Crashworthiness, , . , , .... Oct, p. 24 
Detectabllity, , ..... , .. Oct, p. 23, 76 
OTTO .... ... .. ... ...... Oct, p. 39 
HEllFIRE ... ...... Oct, p. 2().23, 47 
Hughes Management ..... Oct. p. 50 
InternationaL .••...... Ocl. p. Bl. 84 
l~istiC$ Support . ........ Oct, p. 26 
MaIntenance ....... . ..... Oct, p. 66 

Operations. . . . . . . . Oct, p. 65 
PEP,. . ..... Oct, p. 59 
PNVS .................. Oct, p. 32 
Prod/Procurement. .... Oct, p. 24,59 
PMO Structure ........... Oct, p. 52 
Prog Management. , Oct, p. IT, 28, 52 
Prog Schedule ..... , .. Oct, p. 24, IT 
RAM Features ........... Oct, p. 76 
Survivability .......... Oct, p. 23, 63 
System Description ....... Oct, p. 19 
TAOS .................. Oct, p. 32 
Technical Status., , ...... Oct, p. 25 
Testing ... , ..... Oct, p. 39, 47, 73 
Training, , ............... Oct, p. fi1 
TSM-TRADOC ....... Oct, p. 54, 73 

AHIP - ASH 
ARMY HELICOPTER 

IMPROVEMENT PROGRAM 

• Update: Advanced Scout Heli· 
copter by MAJ Vincent P. Mancuso, 
Asst TSM - ASH ...... March. p. 'R 
• ODCSRDA Update by LTC Noble 
J . Wiley .......... , June·July, p.tl 
• HASC·SASC Actions on Hardware 
Programs by BG Richard D. Kenyon, 
Army Avn Off HQDA ...... Sept, p. 9 

AIRCRAFT SURVIVABILITY 
EQUIPMENT lASE) 

• ASE: The Free World's Standard 
for Increased Combat Effectiveness by 
COL Daniel J . Delany, Proj Manager· 
ASE. . . . .... Jan·Feb, p. 61 
• ODCSRDA Update by LTC Noble 
J . Wiley ........... June·July. p. 11 

AVIONICS 

• The Air Traffic Management 
Chal1enge in e Low Visibility En· 
vironment by COL Roy White. PM, 
NAVCON ... ..... , .. Jan·Feb. p. 65 
.ODCSADA Update by LTC 
Noble J. Wiley .. .... June-July, p. 11 
• PM NAVCON: Passing in Re· 
view by COL Roy White, PM NAV-
CON ......... , .... December. p. 19 
• An Overview of Army Aviation 
Electronics by BG Richard D. Ken· 
yon, Army Aviation Officer, Dept. of 
the Army .......... December, p. 21 
• The Army Digital Avionics Sys
tem IADAS) by Joseph A. Dasaro. 
Chief, Sys Engrg Branch, Adv Sys 
Div. AVRADA ... , .. December, p. V 
• Field Experiences on the ANI 
ASN·l28 Doppler Navigation Sys.. 
ten .. , ." .... ,', .. December, p. 31 
• Reliability Improvement War
ranty: A New Concept In Electron· 
ics by Thomas E. Daniels, Deputy 
PM, NAVCON, .... , December. p. 33 
• Reliability Improvement War
ranty: A New Concept in Electron
ics by Thomas E, Daniels, Deputy 
PM, NAVCON .. , ... December. p. 33 
• EMMADS : The Electronic Mag.. 



r 
ler Monitor Advisory Display Sys
tem by Ronald Kurowsky. Pro] Engr, 
Communications/ Sensors Division, 
AVRAOA. ......... December, p. 37 
• A New Standard Weather System 
for Aviation: Radar Set 
AN/APN·215(V) by Timothy Ryder, 
Proj Engr, Communications/Sensors 
Division, AVAADA.. Oecember, p. 39 
• Improved Doppler Navigation 
Capabilities with the ANI ASN· 137 by 
A. Charles Marotta, Project Leader, 
Technical Management Division , 
NAVCON .... . ... , ,December, p. 44 
• LORAN CIO Manpack Aids US Ar
my Navigation by Earl Haywood, Pro
;eet Leader, Logistics Management 
Diy, NAVCON .. .... December, p. 47 
• Airborne Target Handoff in the Ar
my Today by Robert Sweider, Proj 
Engf, Communications/Sensors Divl· 
sion, AVAAOA. .... December. p. 49 
• Get to Know This Most Important 
Acronym: JTlMS by Eddie Cornelious, 
Proj Leader, Technical Management 
Div, NAVCOM •.•.. December, p. 53 
• The Systems Testbed for Avionics 
Research (ST ARl by Raymond Clark, 
Chief, Sys Intagh & Eval Branch, Adv 
Sys Div, AVRADA. ..•... Dec, p. 57 
• Inertial Navigation System Ca
pabilities for Army Aviation by Robert 
E. Torregrossa, Project Leader, 
Technical Management Division, 
NAVCON .... . ..... Oecember, p. 59 

AWARDS 

• Fifth Region - AAAA Cites Its 
Outstanding Units/Individuals at Cor
pus Christi Dinner .••••. Jan·Feb, p. 7 
Award photos ....•.•. August, p. 44 
• 1980 AAAA National Award Win· 
ners ..............•. April, p. 80-81 
• 1980 AAAA National Awards Ban
quet Program. Names of Presenters. 
Award Sequence ...•. April, p. 84-85 
• 1900 AAAA Nat'l Awards Banquet 
Head Table ............. April, p. 66 
• Army Aviator of the Year Award. 
Award Background , ' 59· ' SO 
Award Winners ..... April, p. 100-101 
• Army Aviator of the Year Award. 
Remarks of GEN Hamilton H. Howze, 
Ret., at 1980 Banquet. .... May. p. 48 
• Army Aviator of the Year Award. 
Permanent plaque placed in Aviation 
Museum ...... .... . June-July, p. 58 
• Aviation Soldier of Year Award. 
Award Background. 1981-1980 Award 
Winners •....... . .... April. p. 96-97 
• Aviation Soldier of Year Award. 
Remarks of GEN Robert M. Sho.
maker, Cdr. USA FORSCOM. at 1980 
Presentation ....•.•.•... May. p. 42 
• Aviation Soldier of Year Award. 
Permanent AAAA plaque placed in 
Aviation Museum ... June-July, p. 58 
• DAC of the Year Award. Names of 
77-'FfJ Winners ..••••..• April, p. 86 
• DAC of the Year Award. Remarks 
of MG Robert L. Moore at 1980 
Presentation ......•••... May. p. 44 
• Jemes H. McClellan Aviation Safe.. 
ty Award. Background. Names of 

'59-'FfJ Winners . ...... April, p. 98-99 
• James H. McClellan Aviation Safe
ty Awerd. Remarks of the Han. 
Howard E. Haugerud, President, Mc
Clellan Foundation. at 1980 Award 
Presentation ......••.... May, p. 50 
• Outstanding Aviation Unit of the 
Year Award . Background; List of the 
Winning Units during the '60-'80 
Period ............... April, p. 92·93 
• Outstanding Aviation Unit of the 
Year Award. Remarks of GEN Edward 
C. Meyer, Army Chief of Staff at 1980 
Presentation ............ May, p. 16 
• Outstanding Reserve Component 
Aviation Unit of the Year Award. List 
of '70·' 80 Winners; Awards 
Background . . .... ...•.. April, p. 88 
• Outstanding Reserve Component 
Avia tion Unit of the Year Award. 
Remarks of MG John W . McEnery. 
CotS, USA FOASCOM, at 1980 Din-
ner .....••••........... May. p. 46 
• Special National Awards. List of 
Unit Winners ........... April , p. 86 
• 1980 USAREUR Region Awards. 
Photos. 1980 AAAA Garmisch Con-
vention ................ May, p. 10 
• 1980 AAAA National Award Pre-
sentations .... . .... May, p. 16, 41 ·S1 
• AAAA Honors Distinguished 
AWOAC Graduate ..... August. p. 45 
• The Time Is Nowl AAAA Seeks CY 
SO Nominees ... .. ....... Sept, p. 16 
• It's Time to Nominate for AAAA 
National Awards. Criteria, Suspense 
Oates ••.....•..•• September, p. 24 
• The Nominations Are Open. So
licitation for 'SO Awards, Oct. p. 79; 
Nov. p. 8, 48, 102-103 
• Who are the best "Above the 
Best"? ..... .. .... November, p. 11 
• Three A TL employees receive 
CY 198) Awards ......... Nov, p. 64 
• AAAA lindbergh Chapter In
dustry Awards to 'Small Business', 
'Major Company'. and ' Individual 
Award' •.....•..••• December, p. 71 

BLACK HAWK UH-60A 

• 1015t Black Hawk Company en
gages in "combat" ... Jan·Feb, 10-11 
• ATL - The Blrthplaca of the 
Technology for the UH-OOA by COL 
Emmett F. Knight, Director. Applied 
Technology Lab ....... . March, p. 17 
• How Much It Shake, Rattle, and 
Roll? by CPT Frame J . Bowers. USA 
AEFA ..•.•.•.....••.... May. p. 11 
• ODCSADA Update by LTC Noble 
J . Wiley ...... . .... June-July. p, 11 
• Fielding the UH~ Black Hawk 
(Actions of 0 Co. 168th Avo Bnl by 
MAJ William L. Zanow ... Sept, p. 28 

CH-47 CHINOOK 

• CH-47D Chinook Accepted at Ft. 
Rucker ...... .... ..•. Jan-Feb, p. 15 
• Still A Great Decisionl By COL 
Terry L. Gordy, PM. CH-47D Mod 
Program ...•.....•.. Jan-Feb. p. 66 
• How Much It Shake, Rattle, and 
Roll? by CPT Frame J . Bowers, USA 
AEFA ...••••..• . • , •.... May, p. 11 

1980 INDEX OF 
ARTICLES 

AND FEATURES 
• ODCSADA Update by LTC Noble 
J . Wiley .....•••••. June-July, p. 11 
• HASC·SASC Actions on Hardware 
Programs by BG Richard D. Kenyon, 
Army Avn Off. HODA ..... Sept, p. 9 

CONGRESSIONAL/ BUDGET 

• Congressional Corner by COL 
William R. Chritton . . . .. March, p. 16 
• HASC·SASC Actions on Hardware 
Programs by BG Richard D. Kenyon, 
Army Avn Off, HODA ...•• Sept, p. 9 
• Briefing and Inspections of the 
AAH Program .••••• ,' October, p. 82 

DAC'S 

• 198) OAC Pack. professlonal
social roster of DAC members of the 
AAAA .•......•••.• March, p, 21-36 
• Three ATL Employees Honored for 
79 Efforts ............. March, p. 29 

ELECTRONICS 

• The Complex World of Aviation 
Electronics by COL Darwin A . 
Petersen, Commander, USA Avionics 
R&D Activity . . ....•. Jan-Feb, p. 61 
• An Overview of Army Aviation 
Electronics by BG Richard D. Kenyon, 
Army Aviation Officer, Dept. of the 
Army •••••........ December. p. 21 
• Reliability Improvement Warranty: 
A New Corn;:ept in Electronics by 
Thomas E. Daniels. Daputy PM. NAV-
CON .•• , ..... . .... Oecember, p. 33 
• EMMADS: The Electronic Maater 
Monitor Advisory Display System by 
Aonald Kurowsky, Proj Engr, Com
municat ions / Sensors Division, 
AVAADA, .. . ....•. December, p . 37 

EQUIPMENT 

• Our Hardware: HOI/II it evolved. 
where we are now, and where we are 
going by BG Richard D. Kenyon, 
AAO, HODA, ..... . . June-July, p. 9 
• Update: Army Avlatiot) Equipment 
fa( the '80's by LTC Noble J. Wiley, 
ODCSRDA . . ..•.•. June-July, p, 11 
• 1980 Equ;pmant Issue Army Avia-
tion hardware in the '42-'FfJ period. 
F/ W Aircraft ..••••• June-July, p. 21 
R/W Equipment . . •. June-July, p. 50 
V/ STOL. Jeeps, and GEMs ..• p. 103 
Ouik Quiz.l ...•.... June-July, p. 48 
Quik Quiz 12 . . .. , .. June-July, p, 114 
• ''The Ubiquitous Huey". Statistics 
compUed by COL John W . Oswalt, 
Ret.. •.•..•• , ..... June-July. p. 102 
• CRS: Canopy Removal System by 
J.M. Boan, TSARCOM "Sept, p. 11 
• Setting the '80's Technological 
Pathways (MANTECH Conferencel by 
MG Story C. Stevens. Cdr, USA 
AVRADCOM, . ..... .. .• Sept, p. 23 
• Wi .. Strike Protection SysteTl"ll by 
MAJ John W. Lowe •••• , . Oct. p, 16 71 



• 

1980 INDEX OF 
ARTICLES 

AND FEATURES 

• 1980 AAAA Industry Member 
Firms ................ August, p. 44 
• 32 Industry Members exhibit 
at '80 Convention ... .. Aug, p. 26, 32 
• Joseph Mallen assumes Boeing
Vertal presidency ... . . August, p. 43 

-:::-:::-:::::-::::-::-:::-:_ __ ::-:::_-__ - 1- Photochart: AAH Program Man
• TADS/PNVS: Maturity Phase. by ageman! Team (Hughes Helicopters 
COL Donald P. Wray, PM TAOS! Division), ..... . .... . October. p. 50 
PNVS. . . .. . October, p. 32 INTERNATIONAL 

HELLFIRE • US Team Effort for 1981 Heli-
• ODCSRDA Update by LTC Noble copter World Championship under 
J. Wiley ........... June-July, p. 11 HCA Sponsorship. HCA Details, Ap-
• 50th Production Prototype Deli- plication Form. September, p. 46, and 
vered .... ... .. . ...... August. p. 42 October, p. 101 
• HASC-SASC Actions on Hardware • Event #1 - Timed Arrival and 
Programs by BG Richard D. Kenyon, Rescue Event. Flight Pattern and In-
Army Avn Off, HODA . .. .. Sept, p. 9 structions ......... September, p. 47 
• AAH: A Total System for Battle by • August, 1981 Set for Fourth Heli
MG Edward M. Browne, Program copter World Ghampionship. Rules 
Manager- AAH ... October, p. 20, ff7 of Tourney . ...... . September, p. 48 

HISTORICAL • International interest in the Ar-
my AAH. . ..... . October, p. B4 

• USA AVRADCOM. History, • Event #2-Precision Flying Event 
Organizational Chart, and Map of Fit Pattern/Instructions ... Oct, p. 102 
Sub-Activities ...... Jan-Feb, p. 52G MASTER ARMY AVIATORS 
• COL · Delbert L. Bristol. Aviation 
pioneer dies April 3 .. ... . . . May, p. 2 • MAJ Ken AlienMarch, p. 14 
• LTG Allen M. Burdett, Jr. Veteran MAJ Gary Joyner. . . March, p. 14 
aviator dies July 1 ......... Aug, p. 2 MUSEUM (ARMY AVIATION) 
• Annual CW4 Reunion Set for June 
14-15. 25th Reunion of Fox-55 • It's Your Museum and It Needs 
Graduates .. . .... .. ..... May, p. 13 Your Helpl by Edmund L. Eveleth, Dir 
• "The Bored Dragon" - A 1957 Bit of Development ........ March, p. 42 
of Nostalgia . . ....... August, p. 16 • LTG JJ Tolson accepts Boeing-
• AFA - The Other Cobra Unit Vertol check for $25,000 at AAAA 
by R.T. Edwards . .... .. .. Sept, p. 19 Convention ........ .. ... May, p. 25 

HAll OF FAME • Saudi Prince donates $25,000 at 
AAAA Convention .. ..... May, p. 29 

• Aviation Hall of Fame to Induct • Link paintings donated to the 
Seven (Photos of 1980-1983 Induc- Museum. . .... .. August, p. 42 
tees) ................ . March, p. 15 • AAAA to help raise $50,000 as its 
• 1980 AAAA Hall of Fame Induct- share of the Museum's $700,000 
ees. All Photographs and Citations. 1980-1982 goal. .. . ... August, p. 4 
Arthur W . Barr. . April, p. 70 • COL Howard "Ed" Brown, Ret., 
Allen M. Burdett, Jr ...... April , p. 71 appointed as Museum's Director of 
E.M. Cook. . ... ... . April, p. 72 Development. . .. ... Oct, p. 6 
Joseph P. Cribbins .. ... .. April, p. 73 • AAAA's Avn Center Chapter 
John W. Marr. . . April, p. 74 Donates $200 .. .......... Nov, p. 56 
George W . Putnam, Jr .... April, p: 75 • LTC Leland F. Wilhelm, Ret., do-
Robert L. Runkle .... ... . April, p. 76 nates $900. . .. ... . Nov, p. 57 
• 1974 Inductees ... ... . April, p. n OPERATIONS 
• 1975 Inductees ....... April, p. n 
• 1976· Inductees. . April, p. 78 • The Negative Proves the Positivel 
• 19n Inductees ... .. .. April, p. 78 (Aviation Safety) by BG Richard D. 
• We've overlooked a great avia- Kenyon, Army Aviation Officer, HQ 
tori ("Snoopy") by Norman T. Elliott DA . ........ .. ...... . March, p. 10 
... ... .. ..... .... September, p. 17 • SITREP: The USAR EUR Army 

INDUSTRY Aviation Scene by BG Richard D. Ke-
nyon, AAO, HODA. ... ... May, p. 5 

• The Army Aviator's Interface with • "Let us tick off some issues that 
Industry by COL Michael J . Pepe, need our collective attention" Keynote 
Director, Procurement and Prod- address at AAAA Garmisch Conven-
uction .. .. .... . ..... Jan-Feb, p. 81 tion by LTG Julius W . Becton, Jr., 
• Army Aviation's In-Plant Watch- Cdr, VII Corps ...... . ..... May, p. 7 
dog: The ARPRO by James R. Bren- • Wire Strike Protection for Heli
nan, Chief, Industrial Management & copters by LeRoy T. Burrows, ATL Ft, 
Procurement Division, P & P Direct- Eustis, VA ......... .. . August, p.12 
orate . .. ........ .... Jan-Feb, p. 85 • Alaskans Greet A Returning CH-54 
• The Gateway Aviation Interface by Sky Crane .. ... ......... Sept, p. 13 
MG Richard H. Thompson, Cdr, USA • "There's been an explosionl" 

78 TsARCOM . .. ..... .. Jan-Feb, p. ff7 (Support of Alaskan Pipeline incident 

by the 222nd Avn Bn) by MAJ Rick 
Kiernan. . . September, p. 14 
• Think Sand! by MG William J. 
Maddox, Jr., Ret., Arabian Helicop-
ters, Ltd ... .... ... . November, p. 13 
• Air Defense Tactics of Soviet Air
borne Units by Thomas M. Salisbury, 
III. ............. Nov, p. 49 
• Lessons Learned in Desert Warfare 
in Egypt by Richard Halloran, NY 
Times . ..... ... .... December, p. 10 
• JRX "Bright Star 81": An Aviation 
Overview by LTC Barry J. Sottak and 
1LT Theodore W. Clymer, 101st Abn 
Div. . ... ... .... December, p. 14 

ORGANIZATIONAL 

• USA AVRAOCOM . Organizational 
Chart, History, and Map of Sub-
Activities ... ... ... . Jan-Feb, p. 52G 
• An even greater need. Address by 
GEN Edward C. Meyer, Chief of Staff, 
US Army, at 1980 AAAA Nat'l Con
vention. .. May, p. 14-15 
• Aviation Systems Div, WSA, ODC
SADA. Chart, photosJune-July, p. 56 
• COL Roy White to head new com
bined NAVCON /AV RADA or-
ganization ............ August, p. 43 
• " .. Aviation is the Future 01 the 
Army" by BG Richard D. Kenyon, 
AAO, HOOA ............ Sept, p. 9 
• The AAH Program Management 
Team (Hughes) Photochart of person-
nel. .. ... .... ... .... October, p. 50 
• AAH Program Management Team 
(Army) Photochart ........ Oct, p. 52 
• The TRADOC System Manager 
(TSM-AAH) Office A photochart of 
personnel. . October, p. 54 
• Development Test Training Det
achment (OTTO) Team (Army) Pho-
tochart of personnel. ... .. . Oct, p. 52 
• AAH: The Key Element by BG 
Richard O. Kenyon, Army Aviation Of
ficer-DA.. . . . October, p. 65 

PERSONNEL 

• . Flight Pay Should Be Equalizedl by 
CW3 Harry P. Arthur .... March, p. 2 
• AAAA President's Letter to the 
Secretary of Defense on Flight Pay 
Equalization ............. April, p. 6 
• Our Army of the 'BO's by BG Rich
ard D. Kenyon, Army Aviation Officer, 
HOOA. . . ..... ... ... April, p. 7-9 
• 1980 SPOOF Roster. Professional
Personal Roster of AAAA Retired Mili-
tary Members .. .... ... May, p. 17-41 
• Aviation Warrant Officer Overview 
by BG Richard D. Kenyon, Army Avn 
Off, HOOA. . ..... ... .. August, p. 9 
• AWOA's 8th Annual Meeting to be 
held Oct 15-17 .......... Sept, p. 32 
• Eligibility for Senior and 
Master/Chief Aircrew Wings by SSG 
Frank B. Austin, Ft CampbeliOct, p. 8 
• Uniform Madness. Replies to 
earlier column-October, p. 8-16 and 
December, p. 6 
• Seven AA's Make Major General 
Promotion List. ......... . Nov, p. 10 
• 1980 Who's Who in AWO Aviation 



(Professional·Social Roster of AWO 
AAAA Members). . Nov, p. 17 

PROCUREMENT/ PRODUCTION 

• The Army Aviator's Interface with 
In.dustry by COL Michael J. Pepe, 
Director, Procurement and Produc· 
tion ................ Jan·Feb, p. 81 
• Uniform Madness by L TCIP) Jerry 
W. Childers ........... August, p. 6 
• AAH Transition to Production by 
Ronald E. Boehme, PMO·AAH, and 
James E. .McKee, Prod Mgr-AAH, 
Hughes Helicopters ....... Oct, p. 59 
• What the rest of the world is doing 
in attack helicopters . . . . . .. Oct, p. 81 
• Trans!tionlng to Production by MG 
Edward M . Brow ne, Program 
Manager-AAH . . ..... Oct, p. 87 

R&D 

• The Army Staffs Role In Aviation 
Materiel Development by BG Richard 
D. Kenyon, Army Aviat ion Officer 
HQDA .............. Jan·Feb, p. 14 
• The RD & A Side of Army Aviation 
by GEN John R. Guthrie, Cdr, USA 
DARCOM ........... Jan·Feb, p. 16 
• AVRADCOM Meets the Challenge 
by LTG Robert J. Baer, DCG for Mat 
Dev, DARCOM ... . ... Jan·Feb, p. 17 
• R&D: The Solution to Tomorrow's 
Threat by MG Story C. Stevens, Cdr, 
AVRADCOM ........ Jan-Feb, p. 23 
• The Improved Recognition of im
proved RDT&E Planning by Dean C. 
Borgman, Chief, Advanced Systems 
Technology & Integration Office, 
AVRADCOM .. ..... . Jan-Feb, p. 27 
• TRADOC/AVRADCOM Interface 
by MG James H. Merryman, Cdr, 
USAAVNC ....... ... Jan·Feb, p. 35 
• The Army's Next Helicopter by 
Richard B. Lewis, 11, Technical Direc
tor, AVRADCOM ..... Jan·Feb, p. 37 
• The Goal of the Research and 
Technology Lebs by Dr. Richard M. 
Carlsorl, Dir, USA R&T labs and 
Cal John Fitch, Oep Director' USA 
R&T Laboratories ..... Jan.Feb, p. 41 
• The Advances in Engine & Drive
Train Component Research by John 
Acurio, Director, Propulsion Labora
tory, AVRADCOM .... Jan-Feb, p. 43 
• The Military Application of Heli
copter R&D Technology by COL em
mett F. Knight, Dir, App6ed Tech
nology Laboratory .... Jan-Feb, p. 48 
• The Complex World of Aviation 
Electronics by COL Darwin A. Peter
sen, Commander, USA Avionics R&D 
Activity ...•....... .. Jan-Feb, p. 51 
• The Technologies of Aeromech
anics by Dr. Irving C. Statler Dir 
Aeromechanics Lab . . Jan-Feb, p. 52A 
• AVRADCOM: Its History and 
Development ... .... Jan-Feb, p. 52K 
• New Technology in Rotor Design 
and Advanced Composites by 
Thomas L. Coleman, Director, Struc
tures laboratory .... Jan-Feb, p. 52M 
• AVRAoCOM's FAA by Charles C. 
Crawford, Jr., Director, oevel & 
Qualif, AVRADCOM . . Jan·Feb, p. 69 

• Engineering the Fleet by Cal 
James D. Poteat, Dir, Systems Engin· 
eering, AVRADCOM, . Jan-Feb, p. 75 
• The 50/50 Warranty by Edward J . 
Hollman, Cir, Product Assurance, 
AVRADCOM ........ Jan-Feb. p. 79 

1980 INDEX OF 
ARTICLES 

AND FEATURES 
• ATl - The Binhplace of the 
Technology for the UH-60A by COL 1-::-:-",,,,..::-:-::-::-:-,,,,,,.,-,,-,....,,-_1 
Emmett F. Knight, Director, Applied • HASC·SASC Actions on Hardware 
Technology lab ........ March, p. 17 Programs by BG Richard D. Kenyon, 
• AGARD: Advisors to NATO by Dr. Army Avn Off, HQ DA .... . Sept, p. 9 
Irving C. Statler, Director, Aero· SIMULATORS 
mechanics Laboratory, USA AVRAD-
COM ....... ... .... , ... April, p. 19 • ODCSRDA Update by LTC Noble 
• HASC·SASC Actions on Hardware J . Wiley ........... June-July, p. 11 
Programs by BG Richard D. Kenyon, TEST 
Army Avn Off, HODA. . Sept, p. 9 

RESERVE COMPONENTS • AEFA - The Army's Engineering 
Flight Tester by COL Lewis J. McCon· 

• ARNG Dedicates Its Newest Avia- nell, Cdr, USA Aviation Engineering 
tion Support Facility at Davison AAF, Flight Activity and James S. Hayden, 
Ft Belvoir. .... ..... , . August, p. 36 AEFA Tech o ir ...... . Jan-Feb, p. 71 
• AMAD (Aviation Manpower Ac. • How Much It Shake, Rattle, and 
counting Data System) by John J. Roll? by CPT Frame J. Bowers, USA 
Stanko, Chief, Army Aviation Divi- AEFA. . May, p. 11 
sion, NGB ............ August, p. 37 • UH..£OA Tropical Testing by MAJ 
• Alaskans Greet A Returning CH-54 William L. Zanow ........ Sept. p. 30 
Crane .... .... ......•.. Sept, p. 13 • OTTO: Accepting the Challenge by 
• Alaska·ARNG accepts de Havilland MAJ Gary M. Bass and CWO Michael 
UV.18 ... .... ....... 0 ctober, p.16 L. nlton ............... . Oct,p.39 
• Major Components in the Total Ar· • Operational Test CompleteO by 
my by ~G Richard D. Kenyon, Army HELLFIRE by COL Stanley 0 Cass, 
Avn Officer, HQDA, , •..... Nov, p. 7 PM-HELlFIRE/GLD, and CPT Phil 
• The OV-1 : An Indispensable Tool Terry, USAMICOM. . ... Oct, p. 47 
for the Volcanologist. Oregon ARNG • TSM's User Comments by COL 
Activity....... . ..... Nov, p. 53 eacH L. Schrader, TRADOC Systems 

SCHOLARSHIP PROGRAM Manager- AAH. . .. Oct, p. 73 

• 1980 AAAA National Scholarship TRAINING 
Award Winners. Names, Addresses, • The TRADOC/AVRADCOM Inter-
Probable Majors, Individual face by MG James H. Merryman, 
Photos ............ April, p. 106-108 Commander, US Army Aviation 
• Applicants for 1980 Scholarship Center ...... January-February, p. 35 
Aid Are Sought by AAAA. Applica. • Maximiling Night Training by LTG 
tion Procedure, Eligibility Criteria, Julius W. Becton, Jr., Commander, 
Selection and Notification. July, p. 40; Commander, VII Corps (Garmisch 
Aug-Sept, p. 162; Oct, p. 88,104; Nov 1980 AAAA Convention Keynote Ad-
p. 14, 35 dress) ..... .. ............ May, p. 7 

SEMA 

• ODCSRDA Update by LTC Noble 
J. Wiley .... .... ... June·July, p. 11 

• USAAVNC: Training to Fight (with 
the AAH) by BG Carl H. McNair, Jr, 
Commander, US Army Aviation Cen· 
ter. ... October, p. fil 

With All Good Wishes for the 
Coming Year 

FROM THE STAFF OF "ARMY AVIATION" 



/ 

ARMY AVIATION MAGAZINE 
1 Crestwood Road 

Westport, CT 06880 

Join the ProfeSSiOnals! 
USAREUR Regional AAAA Convention 

23··28 March 1981-Armed Forces Reaeation Center 
Gannisch-Partenkirchen, Gennany 

****************** 
KEYNOTE SPEAKERS 
PROFESSIONAL PROGRAM 
INDUSTRY PRESENTATIONS 
MILPERCEN INTERVIEWS 
AAAA AWARDS PRESENTATION 

TOURS 
SKI WEEK PROGRAM 
AWARDS BANQUET 
COCKTAIL PARTY 
lADIES' ACTIVITIES 

FOR ADD'L INFORMATION (IF USAREUR), CONTACT COMMANDER, 4215T MEDICAL 
COMPANY (AIR AMBI. APO NY 09061 ON OR BEFORE 15 FEBRUARV 1981. 

FOR ADD'L INFORMATION (IF CONUS). CONTACT MM, 1 CRESTWOOD ROAD, WEST
PORT, CONN. 06880 ON OR BEFO RE I MARCH 1981. 


