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Rota!)' inverter problems? 
Say hello to J.E.T. solid state reliability. 

Here's a maintenance-free, direct re
placement for noisy, troublesome, high
upkeep 2500 or 3000VA 3-phase rotary 
inverters. 

Highly efficient, it requires nearly 1,000 
watts less input power than a rotary, yet 
maintains fully regulated output power to 
operate flight instruments and accessory 
equipment. 

It meets or exceeds requirements of 
FAA TSO C-73 with thermal, overload and 
voltage protection circuits designed in. 

Other outstanding features include: 
2/3 unbalanced load capability. No 
periodic maintenance - Wye o r delta out
put. Phase lock capability - Full input 
transient protection • Heat sinking not 
required. 

It is one of our complete family of solid 
state inverters. For full information, write 
or phone: Jet Electronics and Technol
ogy, Inc., Marketing Department, 5353 
52nd Street, S.E., Grand Rapids, Michigan 
49508. Phone (616) 949-6600. 

_--=:o-===--_ "'--= ... =.E=:=r..~_ 



G&H TECHNOLOGY. INC. 

IS QUALI 
999, SERIES IV 

If you need high vibration 
resistance electrical con
n ctors, call Ross Whitt 



On]uly 24,1979, the 
NASAl Army XV-15 
TlitRotor aircraft passed 
a major mllestone-its 
first In-flight conversion 
to airplane mode. 

Bell's TiitRotor offers 
twice the speed and 
range of present-day 
helicopter systems 
on the same amount of 
fuel. Projected cruise 
speeds of over 300 
knots open up new 
operationai capabll

Bell's 
DIS 

GI 
tilt. 

profiles . . . and it's self-
deployable worldwide. 

That combined with its 
helicopter-like perform
ance and handling quaii-

ties means that there is 
nothing like it for recon

naissance, air defense 
suppression, and assault 
operations. 

Ides never before -'- i~:;Z:;~~~==,IJ1ii 
possible In tacticai • 

Bell's TiitRotor: The 
best quaiities of helicopter 

and airplane ... com
bined in one aircraft, 

and it's ready for 
prototype develop

mentnow. 

Imagine what one could do for you. 



AAAA in Allanlal 
Be a part of its 22nd Nat'. Convention! 
Thursday evening, 10 April, through Sunday noon, 
13 April, at the convenient Sheraton Atlanta-Hotel 

AN OUTSTANDING lWO·DAY PROFESSIONAL PROGRAM 
The programming theme is "Army Aviation - A Report for the 80's" and the 
Presentations Chairman is General Robert M. Shoemaker, the FORSCOM eG. 

***** Hear about the Status of Forces-1980. The Army's Operational parameters 
(numbers/ types of units. mix), relationship of Army Aviation effort to the total 
Army effort. Current and projected manning. logistical implications for the 
Army of the 80's. TRADOCs Game Plan for the 80's/The ARCSA IV param
eters/ Division 86. Industry presentations and panel with representatives of 
five prime manufacturing firms. Status of the major aircraft systems in the 
80's; systems' innovations and growth (UH·60AlSOTAS/ Helifire, AAH and 
HVlo Mix, ASH, CH-47D). "The Army In the Field" - Reports from com
manders on significant small unit aviation adivities, tests, and contingency 
operations. Aviation Unit Presentations by invited from 
USAREUR, USARAl, and EUSA. These and many other 
will be discussed by the AAAA professionals in aHendance at 

AN 'SO CONVENTION ,-____________________ .., REGISTRATION FORM 

MAY BE FOUND ON 
PAGE 102. An eXCiting social 

Up to Nine Chapter Hospitality Suitesl - Two Open 
Nights Downtown! - Army Aviation Hall of Fame 
Induction Luncheon - 53 Industry Display Booths! 
Early Birds', President's, and Diehards' Receptionsl 
A Great Getaway Brunch! - The 22nd AAAA Na-

tional Awards Banquet and Dinner-Dance! 
JOIN YOUR FELLOW MEMBERS AT THIS ANNUAL GATHERING! 

This is AAAA's second Nat'l Convention outside of Washington, D.C. in the last 
20 years, and the second successive convention in the heart of the Rucker-Bragg
Benning·Campbell-Knox complex (We'll return to Washington in '81). Sit in on 
the professional sessions (They'll be outstanding!), visit the large Exhibit Hall, en
joy one-hour coffee breaks. and mingle. socialize, and be hosted by AAAA 
members as many as nine Chapter Hospitality Suites. There's an exceptionally 
low double room rate for military members! The Professional Programming ends 
in mid-afternoon on BOTH days so that you can meet and mix with many of your 
widespread friends at this Annual Army Aviation Reunion. Join us in Atlanta this 
April 10-13 at what promises to be another great AAAA national convention ... 

- ----



ARMY AviATioN AssociATioN 
1 CRESTwood ROAd, WESTPORT, CT06880 - (20J)226-8184 

February 1, 1980 

1980 NA TlONAL CONVENTION ___________ _ 

Planning forthe Army Aviation Association's 1980 National Convention 
continues with preliminary details of the April 10-13 gathering in Atlanta 
appearing on pages 100-102 of this issue. The Sheraton·Atlanta Hotel is 
the AAAA's 1980 convention site, the second year in a row the AAAA has 
held its convention in the center of the Rucker·Bragg-Benning-Campbell
Knox complex. Details of the two day professional programming 
developed by GEN Robert M. Shoemaker, the FORSCOM Commander 
and 1980 Presentations Chairman, also appear on a following page. 
INTER/IIA TlONAL AFFAIRS _____________ _ 

As your President, I recently directed a letter to the Secretary of the 
Army requesting D/A "support for participation by Army personnel and 
equipment in the World Helicopter Championships to take place in 
Poland in 1981 ." Together with other organizations (NAA, HCA, AHS, 
HAA, and the Whirly Girls), the AAAA will support the national efforts to 
field competitive U.S. entries in the 1981 rotary wing flyoffs. COL Robert 
R. Corey, ReI., serves as AAAA Program Coordinator. 
FIFTH REGION-AAAA AWARDS __________ _ 

A highly successful Fifth Region-AAAA Awards Dinner was held 
December 5 at the Corpus Christi NAS Officers' Club. Regional President 
MG Richard G. Thompson presented the awards honoring the Region's 
CY 78 outstanding active Army unit and top individuals. Photos of the 
awards made at the function hosted by AAAA's Corpus Christi Texas 
Chapter will appear in next month's issue. 
1980 AAAA NA TlONAL SWEEPSTAKES _________ _ 

Join the Sweepstakes (Pages 94-96)! You have eight chances to win. 
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~G~.~~. 
Major General , USA (Retired) 
President, AAAA 
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101 st's Black Hawk Comp 
FOR the first time. a U.S. Army company, 

equipped with UH·60A BLACK HAWK 
helicopters, has been deployed to an Army 
operating location , taken part in a mock battle, 
and then been transported back to its home 
base. 

It happened recently as part of the Army's 
Operation DRAGON TEAM XI. 0 Company, 
158th Avo Bn, 101st Abn Div (AASL T), loaded 
their 15 Sikorsky Aircraft BLACK HAWK heli
copters aboard three giant USAF CS transports 
for airlifting to Ft. Hood, TX, where the unit 
participated in a simulated battle. 

The loading, flight, and unloading took 
about 18 hours, just as planned, and a few 

hours later D Company was ready to trans· 
port troops and equipment to the battle zone. 

A normal sortie, carrying troops or equip
ment into the battle area, lasted less than a half 
hour. Each UH-60A returned for load after load, 
operating non-stop for three hours or more. Re· 
fueling in the field extended the amount of 
time each BLACK HAWK could remain in the 
battle zone. One BLACK HAWK flew more 
than 26 hours during a 34·hour period. 

In the pick-up zone, a squad of 11 soldiers 
with full field packs, would scramble aboard 
the UH·60A while other BLACK HAWKS 
would carry equipment to the field troops, 
slung under the aircraft from cargo hooks 

TOP lEFT: 14 BUlCK HAWKS OF D CO, '58TH AVN BN. AWAIT LOADING ON C·5 TRANSPORTS AT FT. CAMPBELL, KY. TOP 
RlCHT: BLACK HAWK NO. 962 IS UNLOADED AT FT. HOOD. BOTTOM LEFT; 1015T ABN Of V CREWS PREPARE THE UH·60A'S 
AS THE C-S'S DEPART. BOTTOM RIGHT: MG JOHN N. BRANDENBURG, CG OF THE 10lST, CONFERS WITH HIS STAFF. 
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any engages in "combat" 
capable of ca rrying up to four tons of ca rgo. 

Troop movements were continuous. At 
dusk, after a brief respite for the aircrews near a 
field command post, a night assault was or· 
dered and the pilots began their prepara
tions. The next day the order was given to 
withdraw the troops, the simulated objectives 
having been reached. 

The BLACK HAWK helicopters and their 
crews then repeated the previous day's adivi
ties ... in reverse. 

Commenting on the speed of the field airlift. 
LTC William Golding. 158th Avo Bo Com
mander, stated, "Obviously we're moving fast
er with the greater capacity of the aircraft." 

During the 27 hours of the actual field exercise. 
BLACK HAWK helicopters flew a total of 
164.3 hours. 

The success of the deployment of the 15 
BLACK HAWKS and the first Eme rgency De
ployment Exercise of the BLACK HAWKS 
assigned to the 101 st, clearly demonstrated 
the purpose of the mock battle. 

It gave the people who'll move the equip· 
ment and those who'll fly the BLACK HAWK 
the chance to learn how to do it right so they'll 
be ready if the real thing comes. There is little 
doubt aher DRAGON TEAM XI that the 
"Screaming Eagles" of the 101st and their 
BLACK HAWK helicopters wJII be ready. 

TOP LEFT: PREPARATfONS COMPLETED. THE UH·60'S TAKE TO THE SKY AT FT. HOOD. TOP RIGHT: D COMPANY PILOTS 
PREPARE TO TAKE·OFF. BOTTOM LEFT: A TRIO OF BlACK HAWKS ARRIVE IN THE "BA ITLE ZONE." BOTTOM RIGHT: A 
FLIGHT OF BlACK HAWKS. WITH TROOPS ABOARD, PREPARES FOR TAKE·OFF FROM THE FT. HOOD "BATTLEFIELD." 







THE ARMY STAFF'S ROLE 
IN AVIATION 

MATERIEL DEVELOPMENT 

BY BRIGADIER GENERAL RICHARD D. KENYON 
DEPUTY DIRECTOR OF REQUIREMENTS. ODCSOPS. DA 

A RMY Aviation has never been more in
tegrated into the total Army mission than 

if is today. 
Attack and scout helicopters are a major 

part of the cutting edge of anti-armor defense 
elements; the UH-l Huey and the incoming 
UH·60A Black Hawk utility helicopters per
form air assault, resupply, and command and 
control missions; and , the CH·47 helicopter 
provides necessary logistic support and dis
placement of troops, artillery, and other items 
in air lanes above the barricades on the roads 
and highways in war1ime. 

Observation helicopters and fixed wing air· 
craft, together with Special Electronic Mission 
Airuaft (SEMA) (OV-RV-l and RC-12D). and 
helicopters (EH-1, EH-60A, and EH-60B) per
form missions of electronic warfare, reconnais
sance, and surveillance for the ground com
maJ"lder which are so vital to the decisions 
made in fighting the land battle. Helicopters 
comprise over 90% of the Army's fleet of air
craft. 

ARCSA establishes usage 
The Aviation Requirements for the Com

bat Structure of the Army (ARCSA) studies 
have provided the medium to decentralize and 
strengthen the organization of Army Aviation 
assets by placing control of aircraft at levels of 
command commensurate with the need for 
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these assets. ARCSA is used in conjunction 
with ongoing force structure modifications to 
determine the composition of both active Army 
and Reserve Component units. 

The development and procurement of air· 
craft systems are lied closely to the force struc· 
ture because force structure, along with deter· 
minations of combat needs, creates the "re· 
quirement" for a new system or the modifica
tion of an existing system. 

Continuous DA monitorship 
The Army Staff must continuously co-ordi· 

nate materiel requirements to ensure that the 
equipment needed by the Army to accomplish 
its mission is up to date, cost eHedive, and ac
complishes the required tasks. Equipment 
must be designed and developed for a task, or 
series of tasks, and integrated with other ex
isting systems to avoid duplication. In Aviation 
materiel, different types and models of aircraft 
are procured to cover the broad spedrum of 
Army mission requirements. Some of these 
systems, such as the attack helicopter, are 
specialized, while others such as the UH·l 
Huey, perform multiple roles. The key is to 
define the mission and to develop a system to 
perform it. 

On the battlefield, Army Aviation performs 
the critical roles of finding and attacking the 
enemy, moving troops and supplies, evacu-

... 



ACCEPTANCE-Shown at the mid·December CH·47D acceptance ceremonies at Ft. Rucker, At are, 
l'r seated, COL Terry L Gordy, CH·47D PM; MG John J. Koehler, Jr., CG, USA TECOM; BG Carl H. 
McNair, Jr., DCG, USAA VNC; Otis H. Smith, President, Boeing Vertol Company; William P. Jones, Di· 
redor, Mil Hcpir Prog, Boeing Verlol; and COL William E. Crouch, Jr., Cdr, USA Avn Devel Test Activ. 
LTG Roberl J. Baer, Dep Cdr for Materiel Devel, USA DARCOM, is at shown standing at the lectem. 

ating casualties, conducting command con· 
trol, and supplementing communications. 

The development, procurement, and field· 
ing of aircraft systems to perform these func· 
ti.ons is accomplished by TRADOC as the com· 
bat developer, DARCOM as the materiel devel· 
oper. and HQDA as decision authority. 

At HQDA, the combat developer is repre
sented by the Office of the Deputy Chief of 
Staff for Operations and Plans (OSCSOPS). 
and the materiel developer by the Office of the 
Deputy Chief of Staff for Research and De
velopment (ODCSRDA). 

Gathering the "inputs" 
Each yea, HQDA (ODCSRDA) tasks DAR

COM to submit an aviation program covering 
all three principal appropriations. RDT&E. 
APA. and O&MA. This information is combin· 
ed during a series of HQDA reviews to form a 
DA aviation program. To insure user visibility 
and inputs at all levels of this process, ODCS
OPS gathers inputs from all the MACOMs and 
articulates this information to DARCOM. DAR· 
COM construds the aviation portion of their 
program in conjundion with all of the other 
commodities being developed by the Army. 

The major components of the RDT&E pro
gram are: 6.4, engineering development; 6.3. 
advanced development; 6.2, exploratory de-
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velopment; and 6.1. basic and applied reo 
search. Recognizing the Army's concern for 
near term readiness. the highest priority in re
cent years has been placed on those projed 
managed items which are considered essential 
to improve the effediveness. survivability, and 
affordability of Army Aviation. 

Programs such as the attack helicopter 
(AH·64). UH-60A, CH-47D Modernization, 
and Aircraft Survivability Equipment fall into 
this category. In addition, there is a strong user 
support for a family of focused aviation demo 
onstration systems proposed by the Developer 
that will provide the Army with a solid advanc· 
ed technology base for the 1980's. 

The programs ahead 
Such programs are a near millimeter wave 

all-weather target acquisition syslem; a pilot
enhancing digital aircraft flight control pro
gram; a fuel eHicient advanced turbo shaft 
engine; a survivable. efficient all-composite 
strudural aircraft; and a research simulator to 
aid in the improvement of NOE flying qualities. 

More than any other commodify, Army 
Aviation has cohrent requirements in terms of 
a. coordinated user and developer dialogue 
which is insured through joint formulation of 
programs and frequent DARCOM/ TRADOC 
reviews. 

- - - - - - - - - ----- ----



DEPA RTM EN T O F THE ARM Y 
HEADQUARTERS US ARMY MATERIEL DEVELOPMENT AND READINESS COMMAND 

.5001 EISENHOWER AVE., ALEXANDRIA. VA. 2.2333 

OFFICE OF THE COMMANDING GENERAL 

I am extremely proud to introduce thi s special issue dedicated to 
the US Army Aviation Research and Development Command (AVRADCOM). 
AVRADCOM, one of DARCOW s maj or subordinate commands, is the Army I s 
leader in the research and development of aviation systems. Its 
team is comprised of many of the aviation community's leading 
scientists and engineers, widely recognized throughout the free 
world. 

As you will note, AVRADCO!'-I has a widely diversified mission 
accomplished by activities which are geographica l ly dispersed from 
coast to coast. TIle mission not only spans the entire R&D cycle 
for systems, subsystems, and individual ' components, but also inc l udes 
providing support to the colocated DARCOH Project Managers responsible 
for development of two of the Army's major aviation programs--BLACK 
HAWK and AAH. The Command also provides engineering support for 
fielded aircraft to the Troop Support and Aviation Materi e l Readiness 
Command and maintains plant cognizance at three of the helicopter 
manufacturing plants which assist numerous DOD agencies. 

Increased competition for dwind l ing dollar resources dictates that 
we use OUT ingenuity in conduc t ing R&D programs not only to improve 
the operational effectiveness of our aviation sys tems but also to 
reduce the overall life cycle costs of those systems. AVRADCOM has 
accepted this challenge. 

This issue wi l l acquaint you with the research , development, and 
acquisition side of Army Aviation and the advances that are being 
spearheaded by AVR>\DCOM in order to enhance the effectiveness of 
Army Aviation as part of the total combined Arms Team. 



AVRADCOM MEE I S 
THE CHALLENGE! 

BY LIEUTENANT GENERAL ROBERT oJ. BAER 
DEPUTY CG FOR MATERIEL 

T HE military and economic environment 
in which the free world lives today chal

lenges the DARCOM community 10 the fullest. 
To elaborate (See Figure 1 on the next 

page) we must prepare the total Army for rapid 
transition to combat and furnish it with a full 
capability to perform its wartime mission. A 
highly effedive and responsive civilian and 
military support force is necessary. Materiel 
must be developed. procured, stored, issued. 
and fielded to maintain a balanced and sus
t2':"ing combat capability. 

Deployment capability sought 
Improvement must be achieved in Army de· 

ployment capabJlity to move forces readily and 
to increase early availability of combat power. 
Improvement is also needed in Army equip
ment and in concepts to exploit new technol
ogy. lastly, we must manage and utilize ex
isting and programmed resources more effec
tively within this framework of goals and 
strengthen the Army's resource justification 
process_ 

AVRADCOM's mission, in meeting this chal
lenge, encompasses aviation research and de
velopment together with materiel readiness 
and materiel acquisition support_ The R&D 
mission entails the development of affordable 
technology for aviation systems, increasing 
their reliability, avai lability, and maintainability 
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while enhancing system's safety, survivabilityl 
operability, and improving aircraft weaponiza
tion and avionics integration _ 

Material readiness support is reflected in the 
accomplishment of initial procurement and the 
demonstration of equipment suitabi lity while . 
support for materiel acquisition is provided 
through the development of technical improve
ments for fielded systems and the accompany
ing reduction in cost of ownership. 

Some perspective regarding the fiscal re
sources necessary to accomplish this mission 
is provided In a fY 80 RDT&E/ Procurement 
dollar comparison between the total DARCOM 
and AVRADCOM budgets as depicted in Fig
ure 2 on the next page. The AVRADCOM staff 
responsible for management and implementa
tion of these funds includes approximately 188 
military and 1,920 civilian personnel. 

Organized to meet the cha llenge 
AVRADCOM and Us predecessor Com

mands, AVCOMI AVSCOM, have a long and 
distinguished record in responsiveness to the 
needs of the Army Aviation community. Begin
ning in 1952 all logistical fundions for Army 
Aviation were transferred from the Ordnance 
Corps to the Transportation Corps and a field 
service organization was located in Sf. louis, 
MO. 

In 1964, through a process of evolution, the 



The Challenge 
(Continued from Page 11) 

U.S. Army Aviation Command (AVCOM) 
cam..! into being. devoted fully to aviation, with 
a limited research and development capability. 
1966 saw AVCOM become a major subor
dinate command of AMC with full responsibil
ity for development, engineering. and procure
ment of Army aircraft. 

In April 1974, the Army Materiel Acquisi
tion Review Committee (AMARC) recom· 
mended that DARCOM evolve toward sepa
rating management of new weapons and major 
product improvement acquisition from the 
minor product improvement and logistics as
pects of fielded systems. This recommendation 
culminated in the establishment of AVRAD
COM in July 1977. 

Since that time AVRADCOM has realigned 
some of its organizational elements, and with a 
new Technical Director and Advanced Sys· 
terns Diredorate, is making major strides in 
providing progressive planning for future tech· 
nology trends, closing existing voids within 
current technology, and making visible in· 
roads on the immensely difficult problem of 
integrating the overall aviation R&D program 
into a cohesive and viable entity. 

Technology Accomplishment 
Before delving into more recent technology 

accomplishments one must acknowledge the 
earlier AVCOM/ AVSCOM track record which 
is also shared with previous Command ele· 
ments now a part of TSARCOM. Figure 3 out· 
lines those aircraft engineered, tested, and 
fielded which continue to be a mainstay of the 

FIGURE 1 

THE 
DARCOM CHALLENGE 

• READINESS 
• HUMAN 
• MATERIAL 
• STRATEGIC DEPLOYMENT 
• FUTURE DEVELOPMENT 
• MANAGEMENT 
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FIGURE 2 

FY 80 RDTE/ 
PROCUREMENT FUNDING 

*INCLUDES $176 MILLION FOR DARCOM 
AVIATION PROJECT MANAGED 

PROGRAMS 

"INCLUDES $355 MILLION FOR DARCOM 
AVIATION PROJECT MANAGED 

PROGRAMS 

Army Aviation Inventory. The quality of these 
aircraft and untold service provided to meet 
total Army requiremets ad as a sounding 
board reverberating the AVRADCOM standard 
for excellence. 

The previous DARCOM/ AVRADCOM bud· 
get comparison was a bit misleading in that 
there was no break out of the approximately 
$531 mi1l10n DARCOM aviation project·man· 
aged programs. These programs cannot be 
forgotten because AVRADCOM is inextricably 
involved in their support. Although programs 
such as the Black Hawk and the Advanced At· 
tack Helicopter are separately managed, 
AVRADCOM support is extensive in providing 
complete procurement for first produdion 
items and other contract support require
ments. 

Technical support is also furnished diredly 
to the PM's for ongoing project evaluation/ 
monitorship, studies, program design reviews 
and definition/ incorporation of necessary avi· 
onics. Produd assurance capability is used ex· 
tensively by the PM's in monitoring key RAM 
requirements and Source Selection Evaluation 
Boards are staffed primarily from AVRADCOM 
HQ elements and field labortories. flight quali· 
fication and evaluation testing are also accom· 

.. 



plished through the AVRADCOM test activity 
at Edwards AfB. 

Technology is transfused into these pro
grams directly from ongoing AVRADCOM 
Laboratory efforts while aircraft survivability 
equipment, avionics, and navigation equip· 
ment developments are supported from AV
RADCOM PM's and Research Activities_ Be
cause of this support, it can readily be seen 
that the development of new aircraft systems 
and subsystems has blossomed resulting in 
considerable technology progress. 

This progress is typified by adva nces such 
as elastomeric rotors; increased aerodynamic 
efficiency and reduced noise signatures; con
trol stick force augmentation and fluidic stabili
ty augmentation; as well as fire control and tar
get acquisition subsystem gains. Other mean
ingful progress must include run dry gear 
boxes, crash survivable seats and fuel systems, 
advanced technology engine features, and 
utilization of composite materials in rotor 
blades and airframes. The list is endless in at
tempting to identify AVRADCOM's contribu
tions to these programs. 

Infusing new life 
AVRADCOM's Project and Product Manag

ers have also been responsive to total Army re
quirements. The CH-47 Modernization PM is 
infusing new life and advanced hardware into 
the Army's medium lift capability with the up· 
dated CH-47D aircraft, a prog ram being 
brought in below cost and ahead of schedule. 

The ASH PM, now in the throes of a rigor
ous concept eva luation process, is attempting 
to fulfill the Army requirement for a new Scout 
Helicopter while at the same time assuring 
maximum RSI compatibility. 

The RPV Product Manager is embarking on 
an EO program to integ rate significantly com
plex avionics technology into a lightweight air
frame that will give the user pilotless surveil· 
lance and target acquisition/ designation capa· 
bility. The NAVCON PM is cu rrently wrestling 
with the problems of providing self contained 
area navigation for fleet wide application as 
well as development of a new navigation sys
tem for special electronic mission aircraft. 

lastly, we have to consider the fundamental 
technology upon which new aircraft systems/ 
subsystems are founded. These advanced de
velopment and technology base programs are 
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FIGURE 3 
THE MAINSTAYS OF THE 

ARMY AVIATION INVENTORY 
BOEING VERTOl CH-47 CHINOOK 

BElL UH-I IROQUOIS 
BEll OH-58 KIOWA 

SIKORSKY CH-54 TARHE 
GRUMMAN OV-l MOHAWK 

HUGHES OH·6 CAYUSE 
BEll AH-l S COBRA 

primarily accomplished within AVRADCOM's 
laboratories and field research activities. Some 
of the more recent program accomplishments, 
in setti ng the stage for the development of new 
technology, include the initiation of an ad
vanced digital! optic flight control system de
velopment and flight demonstration program 
and the start of an advanced composite a ircraft 
program. 

Technology milestones 
A cross section of ongoing program tech

nology milestones achieved over the past year 
is outlined below: 

• A first for current U.S. helicopter technol
ogy - XV-1S full conversion from helicopter 
mode to horizontal cruise (160 kts). 

• Advancing Blade Concept (ABC) first 
flight with auxiliary power. 

• Rotor Systems Rese arch Aircraft 
(RSRA) first "all·up" flight. 

• First run of 800 hp Advanced T echnol. 
ogy Demonstrator Engine (ATDE) gas gener· 
ator. 

• Laser holograph potential demonstrated 
for aerodynamic flow fie ld visualization. 

• 8earingless main rotor flight tested . 
The ABC, RSRA, and XV· 1S (See photos 

on the next page) are technology demonstrator 
aircraft. Both the ABC and XV-1S embody new 
aircraft concepts which oHer potential for im
proved mission performance capability in 
future a ircraft system developments. The 
RSRA is a research tool that will permit in
flight evaluation of new rotor system com
ponents, a capability heretofore nonexistent. 

The ATDE development will close an exist
ing gap in the aircraft engine horsepower spec
trum and the laser holography flow field visual· 
ization concept will oHer greater accuracy and 
measu rements currently not possible with con-
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ventional instruments, The bearingless main 
rotor offers potential for an Infinite life rOlor 
system with obvious life cycle cost reduction 
impact. The accomplishment of aU of these 
milestones translates into a better performing 
and more reliable product for the user at a 
price that is affordable. 

Accrued Benefits 
The length of this article precludes iden

tification of all of the AVRADCOM technology 
achievements. but it must be noted that the 
ROTE program is specifically structured to ad. 
dress operational deficiencies. The technical 
program evolves around live disciplines: pro
pulsion, aeromechanlcs. aviation electronics, 
armament systems, and structures, 

Each discipline is broken into technology 
areas oriented toward satisfying operational 
deficiencies in the order based upon user pri. 
orities. One of the chief goals of this entire ef. 
fort is to make the user's job easier. All of the 

The XV-/5 Tilt 
Wing Technology 

Demonstrator Aircraft 

---" ~~"':;;~"~":":'":'==;;;;;;;.~ -
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equipment supporting the Army's airmobile 
concept had its origin somewhere in the R&D 
life cycle and a significant amount can be trac. 
ed to early developments nurtured by AVRAD. 
COM. 

Moving to optimum support 
The previous technology program descrip. 

tion made no mention of the planning neces. 
sary to close technology gaps, explore new 
technical trends, or structure programs such 
that future battlefield threats are nullified . The 
advent of a new Army Aviation ROTE plan 
(first published in October 1978) makes it 
plain for the world to see that AVRADCOM is 
coming to grips with these problems and is 
orienting its entire R&D effort toward optimum 
support of the total Army requirement in both 
the near and far term. 

The ongoing close coordination/ updati ng 
of this plan annually with other Commands, 
services. industry. and the operational com. 
munity can only result in success for all con. 
cerned. It is this type of continuous and far 
thinking effort which will help DARCOM meet 
its challenges. 

The Advancing Blade 
Concept (ABC) 

Research Aircrah 

The Rotor Systems 
Research Aircraft 
(RSRA) in flight 

LIll-______________ .... _____________ ~ .. __ ....... ~~ ______ ~ ___________ ______ • 



Tracor----
1-130 
MISSIONIZED SURVIVABILITY EQUIPMENT 

TRACOR'S M-130 - STANDARD 
Mission completion on the modern battlefield 

demands protection from air-defense weapons, 
The IJghtwelght M-130 provides the needed 
protection against radar and IR threats using 
the test-proven M-l chall and M·206 flare units. 
The M·l30 can be used on a misslonlzed basis 
to provide protection when needed In a 30 lb. 
package. The M·130 Is In production at Tracer 
for the U.S. Army and lor an international cus
tomer. The M·1JO has been successfully test 
flown on the AH-l, UH·l, OH·58, CH-47, aV-1, 

AU-21 , and the UH-60 Black Hawk. Flight tests 
will soon be conducted on AH ·64 Advanced At
tack Helicopter. Similarity to the USAF AN/ALE· 
40 standard tactical dispenser allows reduced 
logistic burden through commonali ty 01 expen· 
dables and many assemblles and spare paris. 

For Information contact Oavid Wallace, Couo· 
termeasures Marketing, Tracor, loc. 6500 Tracor 
Lane, Austin, Texas 78721. Telephone 5121926· 
2800. TLX Number 776410, or TWX Number 910/ 
874·1372. 

Tracor Sciences & Systems 
Tracor, Inc. 6500 Tracor Lane Austin , Texas 78721 TWX-874-1372 Telex 77-6414 

" THE LEADING EDGE IN ELECTRONIC SYSTEMS TECHNO LOGY" 



PLT 34B ATE 

The primary mission objectives for the Advanced Scout 
Helicopter demand a new high level of helicopter per-

I '¥COml-nfOrmgance'pRegowe corn~~~~~i~~:~~~~~~~~~e L: can provide the power 
plant and design options. 'or the LTS 101 Turbine. Simple. yet sophisticated. The result II of 25 years of innovative turbine technology. 

P 
Developed for a wide range of commercial applicar.ogr.om tions. this turbine now powers helicop

I' I' _ ters from five leading manufacturers. 
It is designed from the ground up for 

ASH 
easiest maintainability. Modular design keeps It on the job. 
It is the most fuel-efficient. cost-effective. off-the-shelf 
engine in the 600-800 shp ciass today. 

PlT 348 ATE. This Advanced Technology Engine is a 
derivative of the PL T 34A. developed under the auspices 
of the U.S. Army. The next generation small turbine 
Advanced Technology Demonstrator Engine. It will offer 
more than 800 shp plus a 17 to 20% Improvement in 
specific fuel consumption and 25 to 35% improvement in 
specific horsepower. 

Avco Lycoming. Single or !win, we fit in. 
Choose the proven pertormance of the l TS 101 turbine. 

Or. the exciting potential of the PL T 348 ATE. Design for 
single or twin-engine propulsion. We give you the options. 

LtL7AVCO LYCOMING DIVISION 
STRATFORD, CONNECTICUT 06487 



R&D: THE SOLUTION TO 
TOMORROW'S THREAT 

BY MAJOR GENERAL STORY C. STEVENS. COMMANDER. 
USA AVIATION RESEARCH & DEVELOPMENT COMMAND 

G ENERAL Baer's article noted some of 
the past achievements of the U.S. Army 

A\li~tion Research "and Development Com
mand (AVRADCOM). 

The progress that AVRADCOM has been 
able to make over the past several years is the 
direct result of collective efforts on the part of 
many people within the developer and user 
communilies. 

The user provides the impetus 
The impetus for AVRADCOM's efforts has 

always been provided by the TRADOC user 
who, in turn, is motivated by the ever-changing 
threat. Over the next twenty years the environ
ment of the bat1lefield will present a foe who is 
increasingly eHicient in detecting and destroy
ing personnel and equipment. 

The adversary of the future will be employ. 
ing new technology weapon systems to gain 
and maintain the tactical advantage on the bat
tlefield _ These new systems will employ acous
tical and infrared devices 10 detect and identify 
targets under the complete spectrum of climat
ological conditions_ Once detected, these tar
gets will be designated, tracked, and destroyed 
by a variety of newer and more eHident meth
ods. These methods will incorporate traditional 
hardware such as rockets, artillery, and ballistic 
weapons. 

However, the discriminator for these more 
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traditional annihilators is that they will be radar 
and laser controlled , thus providing greater ac
curacy and efficiency at highe r rates of expen
diture. More exotic techniques for disabling 
electronics may include the use of Electro
Magnetic Pulse (EMP) . All of these types of 
hardware will most likely be available and util
ized by the threat forces over the next 15 to 20 
years. 

The requirement to field selected items of 
aviation-related materiel is directly tied to the 
threat. The research and development activity 
of AVRADCOM must, therefore, be pursued 
with an awareness and understanding of the 
threat and its capabilities, both now and in the 
foreseeable future. 

Threat assessments 
Currently, threat assessment is projected 15 

to 20 years into the future. While the threat 
scenario is projected to conside r a multitude of 
regional possibilties, the most threatening is 
considered to be that of the Central European 
region opposing the Warsaw Pact countries. 
The threat in Europe will have the NATO coun
tries facing a numerically superior force both 
in equipment and personnel. 

Since Army Aviation will play an active and 
important role in this scenario, the develop
ment of aviation systems must be pursued with 
emphasis on increased efficiency at lower cost. 
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We must lead in the development and fielding 
of new technology systems to provide our 
forces the multiplex needed to stand a chance 
against a numerically superior foe. 

The price of pursuing advanced technology 
and maintaining it creditable technological 
base is nof inexpensive. The judicious man
agement of sca rce research and development 
dollars dictates that on ly the most necessary 
and effective projects be undertaken. 

Cross~fertilizinQ the areas 
Consequently, in conjunctlon with the threat 

evaluation, the user requirements are constant
ly reviewed to see where technology can effec
tively be exploited to improve mission capabil· 
ity and effectiveness. By cross-fertilizing these 
a reas of user requirements, the threat, avail
able dollar resou rces, and technology apprai
sal, AVRADCOM is able to establish the set of 
general program objedives under which it op
e rates_ 

Our responsibility is to eva luate wisely and 
develop the appropriate research and develop
ment plans and programs which will give the 
user a lternatives which will be useful and cost 
effective_ Currently, the development com
munity has to live with a six to 15 yea r develop. 
ment lead time on selected major hardware 
systems. 

Given this reality, it is apparent that the 
future of U.S. Army Aviation on the baHlefield 
is dependent on what we are doing now! It also 
becomes obvious that we must decide on a
cou rse of action and stay with it or we will never 
see new equi pment in the field. We should not 
change well founded plans on the spur of the 
annual moment, although we must reeva luate 
and update plans and programs regularly. 

The Laboratories of AVRADCOM consist of 
the Research and Technology Laboratories 
(RTL) and the Army Avionics Research and 
Development Activity (AVRADA). It is 
through the capability of these organizations 

••••••••••••••••••••••••••• 
DAC DIRECTORY ISSUE 

The March 15 issue of ARMY AVIA nON will 
contain a 16-24 page insert. the " 1980 DAC 
PACK" diredory of AAANs DAC members . 
••••••••••••••••••••••••••• 

that AVRADCOM is pursuing the iniliative in 
several areas important to Army Aviation. The 
facilities are instrumental in producing the 
technoligical bow·wave needed to maximize 
mission capabilities and operational effedive· 
ness of Army airmobile systems while s imul· 
taneously minimizing life cycle costs. 

The Aeromechanics Laboratory is located 
at the Ames Research Center at Moffett field, 
CA. The investigatory work pursued there is 
designed to provide an understanding of the 
mechanisms of aeromechanics as iI pertains to 
rotorc raft technology. An outstanding example 
of the payoff for their ana lytic techniques in ad
vanced rotorcraft is the Bearingless Main 
Rotor (BMR). This concept will provide a pay· 
off in reliability, availability, and maintainability 
on future rotor systems. 

Flying testbeds optimize design 
The Rotor System Research Aircraft 

(RSRA) and the Advancing Blade Concept 
(ABC) ai rcraft provide flying testbeds for opti. 
mization of rotor design. Testing of design 
techniques for seledion of airfoil sections, 
blade platform distribution. and tip shape are 
providing spin·ofts for the CH.47D moderni· 
zation program, the Black Hawk and the AAH. 

The Structures Laboratory is located at 
Langley Research Center at Hampton, VA. 
Under their purview, new composite compon· 
ents fa en hance survivbility, maintenance, and 
costs are being investigated. Work is currently 
underway to develop a new rotor hub to vali· 
date the use of composite materials in high 
strength dynamic components. Advantages of 
this concept will be lighter weight, lower cost, 
reduced radar signature, and reduced mainte· 
nance. 

The full potential of composite materials will 
be exploited in the Advanced Composite Air
frame Program (ACAP). This program will 
provide the typical composite material benefits 
plus an increased tolerance to ballistic dam
age. 

The Propulsion Laboratory is located at the 
l ewis Research Center in Cleveland, OH. The 
forte of this organization is in advancing the 
stale·of.the·art in turbine engine technology . 
The technological investigations undertaken 
by the Propulsion Lab provide the basis for 
future engine breakthroughs and Product Im
provement Programs (PIP) . 
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The development strides made by the Pro
pulsion Lab enab le helicopters to operate at 
improved levels of eHiciency thereby reducing 
fuel requirements. Coupled with advance
ments in airframe and rotor technology. new 
engine improvements will allow for a smaller 
and lighter helicopter to perform the required 
mission in a morc cost effedive manner. 

An orderly continuity 01 ellorts 
The organization that provides the expertise 

for assuring an orderly continuity of efforts 
from research through exploratory develop
ment to demonslrallon of technology is the 
Applied Technology Laboratory (ATL) at fort 
Eustis, VA. The primary mission of ATL is to 
orchestrate the transfer of knowledge to devel
opers and contractors for application to mili-
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LIGHT HELlCQPTER·ATIACK (lHX·A) 

tary operations by the Army user. Their in
volvement at AVRADCOM's 6.2 and 6 .3 fund
ing level is key to insuring that the exploratory 
and advanced development provides the great
est return on investment. 

One area that ATL has been in the forefront 
with in the application of high payoff technol. 
ogy is the Advanced Technology Demonstra
tor Engine (ATDE). The ATDE is a feasibility 
demonstration of an 800 shaft horsepower 
class engine being utilized in light helicopters. 
It will provide a 20% redudion in fuel con
sumption, a significant improvement in 
specific power, and improvements in vulnera
bility, cost, reliability, and maintainability. 

The AVRADA is located at fort Monmouth, 
NJ. The mission of AVRADA is to condud that 
portion of the AVRADCOM mission that per-
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lains to avialion electronics. This responsibility 
includes research and development, value en· 
gineering, production e ngineering. mainte
nance engineering, product assurance, and 
human factors engineering for all aviation elec
tronle subsystems and inte rfaces. The 
AVRADA is spearheading several new proj
ects which should prove to be a major contrib
utor to more eHicient aviation communications 
and control. 

Coming: lACS and PMDS 
One such system is the Integrated Avionics 

Control System (lACS). The lACS will be able 
to provide centralized control and display for 
communications, navigation, and identifica
tion of equipment. The program is aimed at 
saving cockpit space, simplifying and stand
a rdizing trew operational procedures. and pro
viding a flexible growth capability permitting 
equipment addition, deleti on , or substitution 
without extensive aircraft rewiring . 

Another innovation which will have far 
reaching effects on future aviation employ
ment capabilities is the Projected Map Dis
play System (PMDS)_ This system, when 
coupled with a Dopple r system and lACS, will 
greatly improve Nap-of-the·Earth (NOE) navi
gation ca pability. 

The bottom line 

The bottom line for all the work performed 
by AVRADCOM and its subordinate organiza
tions is the eventual type classification and 
fielding of equipment resulting from exploita
tion of our technology base. Two excellent ex
amples are the Black Hawk (Figure 1) and the 
CH-47D (Figure 2) mod ernization programs. 

The Black Hawk utility he licopter evolved 
from the development of newer and better sub
systems and their integration into a single ma
jor system. The Black Hawk recently entered 
into production as a replacement for the aging 
UH-1 fleet. further, the combination of emerg
Ing user requirements, evolving technology 
opportunities, and threat reva lidation provide 
the opportunity to follow- on with Black Hawk 
model changes well into the 1990's. 

The CH-47D modernization program rep-
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resents the utilization of composite blade aero_ 
dynamic technology. Composite technology 
led to the production and insta llation of fiber
glass blades which will significa ntly enhance 
the Reliability, Availability, and Maintainabil. 
ity (RAM) characte ristics of CH·47 rotor 
blades. The incorporation of other system 
modifications on the Chinook will allow the ex
isting a ircraft to gain a new lease on utility. 

The prime emphasis of this program is to 
apply the best of new technology to an existing 
system. This has thus far proven to be a more 
cost effective and acceptable alternative to a 
new design and development. 

Responding to the armor threat 
In the area of developing a direct response 

to the armor threat, AVRADCOM is playing a 
major role in the fielding of systems like the 
AH-lS (Figure 3), the AAH (Figure 4), and the 
future generation of lightweight helicopte rs. 
The mission capability of these aircraft is tied 
directly to the advanced technology integrated 
into subsystems such as the Target Acquisi_ 
tion and Designation System/ Pilot Night Vi· 
sion System (TADS/ PNVS), advanced avi
onics, and weapons control systems. 

Evolution may well lead to a Light Helicop
te r Family of Aircraft (LHX) for the 1990's. 
The LHX-Attack (LHX-A) (Figure 5) could be 
a sma ll unsophisticated attack helicopter for 
a rmed reconnaissance, area suppression, and 
point target destruction. It could provide a low 
cost aerial fire support system in an optimum 
mix where mission requirements would other
wise require the AAH. In addition, the LHX-A 
would be capable of conducting missions in 
tactical requirements for the more lightly 
armed/equipped scout helicopter. 

The challenge to AVRADCOM 

General Baer has challeng ed AVRADCOM 
to provide the optimum in capability to meet 
the total Army Aviation requirement. AVRAD
COM recognizes the benefit that is provided to 
th e use r through th e availability and 
maintenance of a technology base. It is the 
stepping stone to the advanced engineering 
development and the eventual fi e lding of need. 
ed ha rdware. 

II will always be the intenHon of AVRAD· 
COM to focus its priorities and efforts on what 
is needed by the user. 

... 



THE GROWING RECOGNITION 
OF 

IMPROVED RDT&E PLANNING 

BY DEAN C. BORGMAN. CHIEF. ADAVANCED SYSTEMS 

" PEOPLE don't plan to fail, they just 
fail to plan." It is amazing how the 

truth of this old and well worn quotation con
tinues to plague the R&D world _ 

When an organization has an abundance of 
resources, and is not overly concerned about 
any stewardship responsibilities. the need to 
plan for tomorrow has a tendency to be shelved 
because there is no over- riding concern about 
tomorrow. Conversely, for an organization 
which has a scarcity of resources fo accomplish 
the job at hand. the tendency is to use all avail
able resources on today's problems. However. 
in this case, planning for tomorrow is an abo 
solute necessity or there won', be a tomorrow! 

Planning vs resources 
Although no formal proof will be offered. 

am sure that a theorem could be developed 
which relates the need for planning to the 
availability of resou rces in an inversely propor
tional manner. 

The resu lls of good planning should not only 
he lp take us through the times of scarce re
sources but should also he lp to garner future 
additional resou rces. Since good planning is in
dicative of optimum utilization of available re
sources, the wise planner is likely to be the re
cipient of additional resources in the future . 
assuming his management is also concerned 
about maximizing return on investment. And in-
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vesting is, in fact. what we a re concerned with 
since research and development is an invest
ment on the part of the Army. 

One of the primary functions of the R&D 
community is to convince the appropriate de
cision makers that a particular R&D investment 
strategy holds a high probability of provi~;ng a 
positive return on investment over some 
specified period of time. 

How does this relate? 
So how do we relate a ll this good philosophy 

to Army Aviation R&D? For those who may have 
any lingering doubts as to whether the R&D re
sources available to the Army's aviation pro
gram dictate the need for solid planning, your 
attention is invited to Figure 1. 

This figure illustrates the funding available for 
demonstrations of advanced development pro
jeds over the past few years. Although this is 
only a portion of the aviation R&D program, and 
the re were some extenuating circumstances for 
some of the years shown, it is nonetheless an 
important portion of the R&D program and the 
bottom line is the same -. the trend needs to be 
reversed. 

The need for a technical planning and 
management fund ion was recognized by the ar· 
chiteds of the reorganization which created 
AVRADCOM in 1977. One result of this 
recognition was the establishment of the Ad-
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vanced Systems Technology and Integration 
Office (ASTIO) with ils subsequent assigo-:nenl 
to produce the Army's Aviation RDT&E Plan. 

Although an Aviation RDT&E Plan had been 
published previously, it concentrated on tech
nology forecasting whereas the new thrust was 
10 project the available and developing technol
ogy into systems. The first results of ASTlO's 
R&D planning efforts were published as the Ar· 
my Aviation RDT&E Plan in October 1978. 

A team effort 
In approaching the preparation of the plan, 

ASTIO gave e mphasis to integrating several 
pieces of the R&D puzzle to arrive at a COIn

prehensive plan . Figure 2 illustrates some of the 
pieces of that puzzle wh ich need to be pulled to
gether. 

Accomplishing this job was a team efforl. 
Participants included members of almost every 
e lement of the AVRADCOM organization, other 
DARCOM R&D commands, and TRADOC as 
well as members of industry. 

At the outset, the threat to Army Aviation 
was analyzed and evaluated. TRADOC provid
ed inpuls inlo the use of advanced technology 
on a future baHlefield , The industry/ govern
ment laboratory community provided the tech· 
nology forecast of what can be developed with 
a reasonable budget and reasonable time 
based on what is cu rrently known of R&D op-
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RD TlE PLANN ING AND INTEGRATI ON 
A PUZZLE WITH MANY PIECES 

fiGURE 2 

partunities. The result is an investment road 
map for Army Aviation. 

The plan provides insight into the interrela
tionships between technology and user capa
bilities in lhe context of evolving and develop_ 
ing new aviation systems. It facilitates the early 
initiation of system integration , budgetary 
planning , and establishing program priorities. 

Since its initial publication , the plan has 
been used extensively as a guide in the Army 
budgetary process, Figure 3 broadly indicates 
the time phased relationship between develop
ment of the plan and the budgetary process. 

The first draft of the plan is developed in 
time to assist in the Spring Review of the avia
tion program, a major program review con
ducted annually and chaired by DARCOM. 
The final draft Is timed to coincide with the 
preparation of the initial submission of the 
targ~t fiscal year budget in the Fall (FY82 at 
this time). 

The plan should not be confused with the 
program. The program is happeni ng now 
while the plan , based on the current situation, 
is for the future, 

But th e program and the plan do interact. 
When funds are applied against the plan, the 
plan becomes the program. 

Decisions on the program are guided by the 
impact on the future as reflected in the plan 
and the plan is constanfly revised as reality is 
revealed to us. The re lationship of the plan to 
the development of the program is further iI· 
lustrated by Figure 4. 



At Beech Aircraft, we have 
a philosophy about integrating 
sophisticated EW systems with 
airframes. To be 100% effective, 
everything-from the people in
volved to the system oomponents 
-must work as a team. 

That's why. over the years, 
we've developed the capability 
to not only design and build the 
aircraft, but install and totally 
integrate all necessary EW sys
tems to your exact specifications. 

In fact, Beech is the only 

• • mtegratlOn. 

manufacturer of corporate-size 
airframes that has the capability 
for total EW system integration, 
design and installation, plus 
EMC/EMI TEMPEST testing. 

And these capabilities are 
available in a complete line of 
manned and drone aircraft. 

When you order an Electron
ic Warfare platform from Beech, 
you can be sure of one thing. The 
people you'll be working with 
know EW systems. And how to 
integrate them oompletely. 

For further details on Beech 
Aircraft, please write to Beech 
Aircraft Corporation, Aerospace 
Programs, Wichita, Ks. 67201 
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More important, bowever, is the relationship 
indicated between the user and the develop· 
m ent community - that interactive re alion
ship Is vital to a viable Aviation RDT&E Plan. 

The Aviation RDT&E Plan published in 
1978 is a benchmark document. but it was on· 
Iy a beginning. The 1979 ed ition has now 
been published and is another significant step. 
The plan has been expanded to a series of 
volumes. This series of documents will be a 
tremendous aid in the management of the 
aviation R&D program, but will require time to 
mature to full value. 

The development of a viable ROT&E Plan 
bl:!comes involved and difficult as we aHempf 
to make it more comprehensive. The process 
to produce the plan, with all of the necessary 
feedback loops, is shown in Figure 5. 

The growing recognition for the importance 
of this planning process and its intricacies was 
a contributing factor to the recent AVRADCOM 
reorganization. As part of this reorganization. 
ASTIO becomes the Directorate for Ad· 
vanced Systems. 

The Directorate for Advanced Systems will 
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continue where ASTJO left off, building the 
organizational interface between Command ele
ments/ technical disciplines to enhance sys 

FIGURE 4 
DEVELOPER AND USER RELATIONSHIPS 
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r 
tem integration, relating the com· FIGURE 6 
munity capabilities and user reo 
quirements to a viable Command 
R&D program, and publishing the 
Army Aviation RDT&E Plan. 

ARMY AVIATION ADVANCED DEVelOPMENT FUNDING 

In addition, the Directorate will 
also be the Command's focal point 
for user requirements, industry 
IR&D reviews, and unsolicited pro· 
posals, since these adivities must 
all be integrated as part of the long 
range planning responsibility. 

The Directorate for Ad\lanced 
Systems has also intensified its 
commitment to guiding the devel
opment of adva nced airmobile 
concepts. The Directorate will be 
responsible for developing new 
concepts and guiding them until 
a Project Manager Is established. 
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During the coming year, the Directorate will 
be conducting trade-off analyses and studies 
while working with the user to develop the 
basis for new and Improved aviation weapons 
systems_ The payoff for Army Aviation will be a 
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stronger plan and a healthier program - and 
the trend depided in Figure 1 will indeed be 
reversed as illustrated In Figure 6. 

Will it really happen? No one can say at this 
point in time, but we must plan for success. 
We must never be accused of failing to plan! 

FIGURE 5 

ROT&E PLANNING PROCESS 





Multimission aircraft? 
Here's the multiband 

radio to match: 
The Collins 

AN/ARC-186 (V). 
VHF/FM for tactical close air support opera
tions. VHF/AM for civil air traffic control. The 
Collins AN/ARC-186(V) gives you both . And at 
substantially less cost and weight than the many 
single-band radios it replaces. 

AN/ARC-186(V)'s features? 4,080 channels 
at 25-kHz spacing. Full FM (30 to 88 MHz) and 
AM (108 to 152 MHz) band coverage. 20 channel 
presets with nonvolatile memory. Secure voice 
compatible in both bands. Functional, modular 
construction utilizing the latest solid-state 
techniques. Fully MIL-qualified to tough 
vibration and environmental standards . Designed 
to provide up to six times the reliability of current 
military inventory VHF's. And it 's available in 
panel or remote mount configurations. . 

Small wonder the AN/ARC-186(V) has been 
selected as the new standard VHF for the U.S . 
Air Force and is being sold for U.S. Army and 
international applications . We' re delivering 4,000 
with options for 9 ,000 more. 

Life cycle costs? Low acquisition costs , high 
predicted reliability and common support equip
ment maintenance have more than doubled the 
U.S. Air Force's originally projected savings. 

The Collins AN/ARC-186(V) , the ideal 
multiband radio for today's multimission 
aircraft. And it's in production now. For details, 
contact Collins Government Avionics Division, 
Rockwell International , Cedar Rapids, Iowa 
52406. 319/395-4412 or 2070. 

'!' Rockwell International 
... where science gets down to business 





TRADOC/AVRADCOM 
INTERFACE 

THE KEY TO SUCCESSFUL AVIATION R & 0 PLANNING 

BY MAJOR GENERAL JAMES H. MERRYMAN 
COMMANDER. US ARMY AVIATION CENTER 

I f Army 'Aviation is to have the necessary 
capability on the baHlefield of tomorrow it 

must appropriately modernize. 
In determining what should be done, the 

TRADOC Battlefield Development Plan 
(BOP) provides the first adequate scenario with 
which we can assess the Army's capability as 
an effective force on the modern battlefield. 
The BOP gives guidance in the form of 
"needs" that our development efforts should 
be addressing. 

Defining our hardware requirements 
By comparing these needs with the objec· 

tives outlined in the Science and Technology 
Objectives Guide (STOG) and other materiel 
developments, we can employ the Combat 
Developments Process to better define our 
hardware requirements and establish priorities 
for combat aviation materiel developments. 

For the Combat Development Process to 
work, that is, if we are to have proper develop· 
ment and fielding of combat equipment, we 
must have dose cooperation between the user 
and the developer. In order for the developer 
to do his job right, the user must provide him 
(in this case, AVRADCOM) with definitive and 
timely guidance to insure that our technology 
effort is exerted In the appropriate direction. 

In order to perform this task the user must 
become familiar, first hand, with base technol· 
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ogy laboratory programs, and assess their rela
tionship to and Impad on aviation require
ments. The task then becomes one of articulat· 
ing these relationships In such a way as to fo· 
cus the development efforts on a useful user 
produd. 

The Aviation Center's mission has been en
larged to execute these responsibilities for 
TRADOC. We have been tasked to fundion as 
the integrator for all aviation mission propo
nents in support of Improved aviation effective· 
ness in the Combined Arms Team. 

The missions defined 
To accomplish this, we see our mission to 

be as follows: 
• Be involved In all things pertaining to Ar

my Aviation. 
• Integrate Army Aviation efforts. 
• Make sure the Army gets what it should 

from Army Aviation. 
• Keep appropriate people involved. 
• Don't try to do It all at Fort Rucker. 
• Insure efforts are on the right things. 
• Work closely with DARCOM and DA. 
• The bottom line: Make things happen 

on time and in the right way. 
The Aviation Center and and AVRADCOM 

have established a meaningful interface pro· 
gram. For almost a year now, they have had a 
continuous dialogue going on between the 
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(Continued from Page 35) 

Center's Combat Developments project oHio 
cers and the laboratories and R&D agencies of 
AVRADCOM. 

The Center has participated with AVRAD· 
COM in the annual DARCOM Laboratory Proj· 
ect/Budget Review process, and supported the 
funding of programs responsive to the user 
needs. The Directorate for Advanced Sys
tems (DAS) at AVRADCOM works closely with 
the Center's Combat Developments Din~c
forate. These directorates participate jointly in 
the preparation of AVRADCOM's Aviation 
ROT&E Plan. This plan sets forth AVRADCOM 
programs and objectives for the next 20 years, 
with emphasis on the first five years. 

The Center's participation in this planning 
enables us to learn what can be done in the 
various technology areas, and influence how 
those technologies are applied to specific user 
interest. Joint partiCipation between AVRAD
COM and the Aviation Center is also going on 
in preparation of the TRADOC Materiel Ac
quisition Priority Program. 

AVRADCOM, as well as other developers, use 
this as input to strudure their lab programs, as 
it represents the user's statement concerning 
his most urgent shortcomings_ 

Underlying all of this, however, is affordabil
ify. We are addressing affordabilify by getting 
the user and developer together early in the cy. 
cI~s to reduce lost motion, misunderstanding, 
and wasted resources. 

Sighting on the same target 

The interface effort developed between the 
Aviation Center and AVRADCOM is essential 
to insure that the future materiel needs of Army 
Aviation are addressed. Through cooperation 
and understanding we are better able to evalu
ate the impact of technologies on user capabili
ties, establish realistic priorities, and accelerate 
or telescope programs to meet user require. 
ments. 

In this way, AVRADCOM and the Aviation 
Center are sighting on the same target - de
veloping the greatest fighting Army in the 
world. 

Manufacturing Technology 
Conference to be held 

Hosted by AAAA's Corpus Christi Chapter, 
the 1980 Army Aviation Manufacturing Con
ference II will be held in Corpus Christi, Tex., 
18-22 February. The conference, which fea
tures presentations by military and industry 
representatives, is structured- around five avia· 
tion system fundional group panels. 

The thrust in this area is to identify and align 
the most critical development and procure
ment proqrams to meet the Army's needs. 

Information regarding pre-registration, 
accommodations, format, etc., may be ob· 
tained by contacting Sandra Strub at (512) 
939·3600 or AV 861·360012611. 

The 1980 conference is sponsored by AV· 
RADCOM and the Corpus Christi Army Depot. 

ACES'CLUB 
Major William E. Coleman, VP
Membership of AAAA's Aviation 
Center Chapter, fJTeSents Major Jerry 
Kruger (seated) with his "Ace's Cer· 
tificate". The hand-lettered clobber 
card reflects that the major enrolled 
five new members in the AAAA. 
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THE ARMY'S NEXT 
HELICOPIER 

BY RICHARD B. LEWIS, \I 
TECHNICAL DIRECTOR IAVRADCOMI 

O NE of the major challenges of Army 
Aviation R&D is to find opportunities to 

apply the products of our laboratories. 
As a total systems developer, AVRADCOM 

has focused on all of the engineering discip· 
lines Inherent in modern aircraft in order to in· 
sure that technology is available whenever 
needed. We have applied these technologies in 
solutions to problems in the current fielded 
fleet In a variety of product improvement pro· 
grams, in major modification efforts. and, of 
course. evolving new aviation systems. 

The Black Hawk and AAH both clearly iIIus· 
trate the focuse'd nature of aviation R&D. 
These aircraft were designed primarJly for 
rapid development and fielding without signifi· 
cant technological risk. Nonetheless, major im· 
provements in survivability, crashworthiness, 
reliability. maintainabJlity, and efficiency have 
resulted from selected application of our reo 
search products. 

A number of major questions 
As we prepare each year's aviation RDT&E 

program. a number of major Questions are ask· 
ed. These include: "What does the user really 
need?" "How can we best meet these needs 
with affordable, effective systems?" "What 
does a change in one area do to the total sys
tem performance?" 

Next, we look at the facts of life as portrayed 
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in the funds that will be available for aviation 
RDT&E. Historically. there is a fairly level total 
obligational authority available to aviation, and 
this is not likely to change. We have pointed 
out that the Army operates more than one· 
third of the nation's military aircraft, but is 
forced to develop and buy these with less than 
one·fifth the RDT&E and one·tenth the pro· 
curement funding . 

Answers are needed 
As the Army mission becomes increasingly 

complex, so do all our aviation systems, and 
our arguments that aviation funding be pro· 
portionately increased must be answered. 

As we marry our perception of user needs 
with realities of available funding, we have con
structed an Army Aviation RDT&E Plan which 
identifies options for application of technology. 
Recognizing the over 9.000 helicopters in the 
active Army inventory, there are many oppor
tunities for product improvement and modular 
evolutionary development. 

During the next two decades the Army will 
benefit from these modernization efforts. T reo 
mendous improvements are available: 

• To deted and destroy at survivable stand· 
off ranges is a central theme of our aircraft wea· 
poniz3tion efforts. The Mast Mounted Sight, as 
demonstrated on the UH-l. OH·6, and OH·58, 
has shown dramatic improvements in conceal. 
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menl, permitting exploitation of Army NOE 
dodrlne. 

AVRADCOM is prepared to apply this tech· 
nology in an engineering development pro
gram on the AH·l S jf funding priorities are es· 
tablished. Another challenge to target acquisl· 
tion is the dirty battlefield environment, and to 
meet this a pod-mounted near millimeter wave 
radar will be demonstrated next year. As a sup
plement to emerging imaging target acquisi
tion systems like the AAH Target Acquisition 
Designation Systems (TAOS). Forward Look
ing Infrared (FUR). and Forward Augmented 
Cobra TOW Sight (FACTS), the near milli· 
meter wave radar will permit target engage
ment In rain, haze. dust. and smoke environ· 
ments . 

• Crashworthiness of our systems has been 
materially improved as evidenced in the Black 
Hawk and MH. Mll-STD·1290, developed by 
AVRADCOM's Applied Technology labora· 
tory, is the key document in achieving crash· 
worthiness. Increased use of composite struc· 

NEXT MONTH! 
The 1980-82 IndUdees to the Anny Aviation 

Hall of Fame will be announced in the March 
1980 Issue of ARMY AVIATION. The Indudees 
were seleded from some 43 nominallons sub
miffed to the Anny Aviation Hall of Fame Board 
of Trustees during December-January. The 
selectees will be ;ndUded al a Hall of Fame 
Luncheon to be held at the AMA National Con· 
vention in Allanta, Ga., on 11 April. 

tures will be demonstrated in our Advanced 
Composite Aircraft Program (ACAP): higher 
strength metals such as those employed in the 
CH-47D transmission, and new crashworthy 
design concepts also will help. 

• A major opportunity exists for increasing 
aircrew performance through improvement of 
the man/ machine interface. Central features of 
this technology are seen in the Integrated Avi. 
onles Control System (lACS) currently com· 
pleting competitive engineering development 
and the Electronic Modular Master Advisory 
and Display System (EMMADS) which is in 
the initial stages of advanced development. 
These systems, tied to all the navigation, com· 

ADVANCED CDMPOSITE AIRFRAME PROGRAM 

UPPER DECK AND 
BUTT LINE BEAM 
ASSEMBLY 

flOOR PANELS AND 
UNDERFLOOR STRIICTUIRE_ ..... 

ENGINE/TRANSMISSION 
AIRFlIAME I.NTERFACE 

~<?SU~ 
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ZS-WHO? 
No, it'sTRTG the Tactical Radar Threat Generator from , 
Emerson. It mimics the RF signature of threat antiaircraft 
weapons .... So Army aircrews will know what to do if they 
ever run into the real thing. 

FOR FURTHER INFORMATION CONTACT: 

MARKETING OPERATIONS MANAGER. ELECTRONIC WARFARE 

ELECTRONICS AND SPACE DIVISION 

EMERSON ELECTRIC CO. 8100 W. FLORI SSANT 

ST. LOUIS. MISSO URI. USA 63136 

TELEX: 44·869 Tel (314) 553- 2448 



MILITARY AVIATION PERSPECTIVE 

RDTE FUNDING 
FY 80 1.18 

PROCUREMENT FUNDING 
FY 80 12.88 

AIRCRAFT INVENTORY 
DOD 23,854 (JAN 79) 

ARMY, 1.4% 

munica'ion, and information electronics via a 
multiplex data bus. permit mission·tailored 
cockpit design. 

In the longer term, an all-digital aircraft 
employing electromagnetic-puise resistant 
fiber optics data transfer will enhance the sur· 
vivability and operability of Army aircraft. 

• We have achieved substantial fuel effic· 
iency improvements with the T700 engine on 
the Black Hawk and MH, and both the T700 
engine and the 800 horsepowe r Advanced 
Turbine Demonstrator Engine (ATOE) have 
potential for applicallon to other Army aircraft. 

Each of the technologies described above 

HELPING HANDS! 
Mrs. Linda Braun and Mr. David Knep· 

per were jointly responsible for the co· 
ordination of all editorial copy in this 
special "AVRADCOM Issue." They are 
both Management Analysts in the Force 
Development and Management Office of 
the Aviation Research and Development 
Command. Linda has been working in 
aviation in Government service for 20 
years, while David just recently com· 
pleted his internship. 
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will find its way into one or more of the current 
Army helkopters, and in fact, a majority of the 
Army's future helicopters will be evolutionary 
improvements of our current fleet. In the 
longer te rm, however, it is clear that new sys. 
terns will be required to replace aging technol. 
ogy in our light utility and light attack systems. 
AVRADCOM, working with the Aviation Cen . 
ter, has defined a generk new aircraft, desig. 
nated Light Helicopter Family of Aircraft 
(lHX), which could use a common set of dy· 
namic components to replace the Huey and 
Cobra early in the next century. 

While we are still several years away from 
the beginning of engineering development on 
the lHX, it is not too soon to consider how 
aviation technologies can play together to max
imize the effectiveness and affordability of the 
lHX. 

An artist's concept of the lHX shows a com
bination of many of these technolog ies: ad· 
vanced rotor systems, improved flight controls, 
digital modular avionics advanced composite 
structures, fuel efficient engines, all-weather 
target acquisition systems. All of the foregoing 
provide maximum effectiveness, operability, 
and survivability for the next generation of Ar· 
my aviators. 



--

THE SUPERIORITY OF FUTlJRE 
ARMY AIRMOBILE SYSTEMS: 

THE GOAL OF THE RESEARCH & 
TECHNOLOGY LABORATORIES 

BY DR. RICHARD M. CARLSON. DIRECTOR. US ARMY 
R & T LABORATORIES. AND COLONEL .JOHN FITCH. 

DEPUTY DIRECTOR. US ARMY R & T LABORATORIES 

N EW technology features found in the 
latest Army helicopters - are they 

primarily a result of Independent manufacturer 
development, aided perhaps by research of the 
universities and agencies such as NASA? 

On the contrary. although each of these ac
tivities plays a very important role in rotorcraft 
R&D, a large proportion of technology base im
provements relating to potential use in Army 
helicopter~ owe their existence to programs of 
the AVRADCOM Research and Technology 
Laboratories (RTL) . 

RTL·sponsored improvements 
Many of the improvements in penormance, 

handling qualities, maintainability, survivability, 
and similar features of the latest generation of 
helicopters can be traced to state-of-the-art ad
vances that were a dired fallout from RTL con
ducted or sponsored R&D efforts. 

The Research and Technology Labs (RTL). 
which include a headquarters at the NASA· 
Ames Research Center, Moffe« Field. CA. are 
comprised of 536 civilian scientists. engineers. 
technicians, and administrators. plus a small but 
key group of 24 military pilots. engineers. and 
technicians. The Laboratories themselves are 
widely dispersed at four locations across the 
country. 

Thr~e of the organizatons (the Aeromech
anics Laboratory, NASA-Ames; the Propulsion 
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Laboratory NASA. Lewis; and the Sfrudures 
Laboratory, NASA·Langley) operate under a 
unique arrangement with NASA, enjoying free 
access to a rich variety of research and support 
facilties as well as full cooperation with NASA 
personnel on programs of mutuaUnterest and 
benefit in the field of rotorcrah technology, 

A sell·contained capability 
The fourth organization, the Applied Tech

nology Laboratory. Fort Eustis, VA. operates 
its own specialized research and support facili· 
ties, with emphasis on military application. Ad· 
ditionally. it has a self·contained capability for 
contractual, financial. legal, and other adminis
trative support which, at the other RTL loca· 
tions, is provided by NASA. 

Under the leadership of the Commander, 
AVRADCOM, the Director, RTL, focuses lab
oratory activities primarily in the categories of 
6.1 research. 6.2 exploratory development, 
and 6.3 advanced development in virtually all 
areas of inte rest to future air mobility except 
avionics. The Laboratories have also recently 
assumed program responsibility for 6.4 engi
neering development of aircraft weapons and 
mission support items. 

Other important missions of the RTL in
clude support to others - especially to project 
managers and other elements of AVRAD
COM, independent risk assessment of de· 



II 

The Goal of the R& T Labs 

velopmental systems and components, and 
performance of preliminary design of concept
ual future airmobile systems. 

In 1979, the RTL program budget 
amounted to 538.3 million in total 6.1, 6.2. 
and 6.3 .. category RDT&E funds. Additionally. 
reimbursements for customer work, accom
plished primarily at the Applied Technology 
Laboratory for a wide variety of Army, Navy, 
and Air Force customers, amounted to nearly 
$8 million. To place these amounts in perspec
tive, for comparable activities in 1979. the five 
largest helicopter manufacturers together 
spent an estimated $77 million on indepen
dent R&D, the NASA budgeted $17 million for 
rotorcraft resea rch and technology, and the Ar
my Research Office furnished aproximately $4 
million for related research at colleges and 
universities. 

Two-to-one guideline 
The R&D activities of the RTL are con· 

clucted both in· house and out·of-house. In· 
house effort is research performed by labora
tory employees, using Army and/or NASA fa· 
cilities and experlise. Out. of· house efforts refer 
to work accomplished for the RTL on a reim
bursed basis by other government agencies or 
by contract to civilian sources. The funds buy 
not only expertise, but ohen the use of 
materials. services, and facilities. Laboratory 
employees monitor contract performance and 
receive the end products, which include 
reports, data, and demonstrator hardware. 

An RTl self. imposed guideline is to spend 
two program dollars out·of·house for each one 
spent in· house. Generally, research and ex· 
ploratory development programs tend to be 
more oriented toward in· house effort whereas 
advanced development, which frequently in· 
dudes hardware fabrication and technology 
demonstration. is heavily weighted in favor of 
dollars spent for contractual support. 

Both efforts essential 
While the desired ratio for in-house to can· 

tract dollars may be open to debate, the need 
for both kinds of effort Is not. The general 
guideline is that RTL in· house research should 
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not only be vital to Army Aviation. but it also 
should be work that is not readily or satisfac. 
torily available from an outside source. If 
necessary funds are available and the desired 
product can be obtained satisfactorily with a 
contract, that course of action would usually be 
adopted. 

Certain "in-house" functions 
There are, however, certain specific func. 

tions indispensable to military laboratories 
which cannot be adequately performed unless 
there is a substantial in· house capability. 

As listed by a former defense official, these: 
• Provide the technical expertise to make 

the Services "smart buyers." 
• Participate in test and evaluation of new 

systems and procedures. 
• Provide engineering support of fielded 

systems. 
• Provide a corporate memory in weapons 

development. 
• Assess the state·of·the·art in areas of im· 

parlance to weapons systems development. 
The RTl perform all of these functions to 

varying degrees, not in isolation, but in cooper· 
ation and coordination with other elements of 
DARCOM. and other Services, NASA, TRA. 
DOC. domestic industry and foreign interests. 
The RTL are primarily Involved in technology 
base efforts. the results of which may not be 
adaptable to production systems for five, ten. 
or more years Into the future. 

Program selection is difficult 
Therefore, R&D programs generally cannot 

be selected solely on the basis of user perceiv· 
ed needs, except in a broad sense. The prin· 
cipal guidance document used for this pur· 
pose is the DA Science and Technology Ob
jectives Guide (STOG). Virtually all RTL ef· 
forts are responsive to one or more paragraphs 
of this document; however, because resources 
are not limitless. programs must be selected. 
and personnel and funds for their accomplish· 
ment must be allocated. on the basis of poten· 
tial payoff to future needs. 

This is not an easy task. It requires labora
tory personnel who are aware not only of the 
latest opportunities for technology advance
ment. but also of the ir potential value to the 
user, to either satisfy or modify future require· 

(THE GOAl/Continued on Page 53) 



THE ADVANCES IN ENGINE 
AND DRIVE-TRAIN 

COMPONENT RESEARCH 
s BY JOHN ACURIO. DIRECTOR. 

P ROPULSION LABORATORY IAVRADCOM) 

Two of the most important aspects of the 
Propu lsion Laboratory mission at the 

Lewis Research Center are to provide technical 
support to Project Managers and systems de
velopers, and to stay ahead of future require
ments in helicopter propulsion by pursuing 
those prog ram elements that will strengthen 
the technology base_ 

Propulsion programs concentrate on tech
nology developments for components of 
turboshaft engines and drive trains, including 
transmissions. The most significant driving 
forces are: demands for better component effi
ciency; lower fuel consumption; improved life
predidion techniques; safety; reliability; re
duced weight; and cost 

Internal Aerodynamics 
Most of the Army's aircraft engines are 

much smaller than those used in the commer
cial 'i>led-wlng transports (turbojets and turbo
fans) (Figure t)_ This size difference inhibits 
adopling many of the features of the large en
gines. f urthermore, component arrangement 
and types are uniquely tailored to an airflow 
range that is roughly 2% to 5"0 percent of to
day's turbofan_ 

Therefore, emphasis is being directed to
ward generating detailed aerodynamic treat
ment of these special combinations of small 
components. The thrust is to improve efficien-
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cy while using the fewest possible parts to 
reach the compressor pressure ratios and tur
bine temperatures necessary for good overall 
perform"ance. 

These small components are particularly 
important because they form the performance 
"backbone" of an engine. At the same time, 
they exhibit some of the most complex flow 
combinations found anywhere. Beyond that, 
they are subject to wear and deterioration in 
the dusty, sandy environment in which they 
must live. Therefore. their ability to survive and 
perform at acceptable levels will depend on 
how well we have set the stage in our research 
·programs. 

Mechanical Elements 
The components In this area include bear

ings, gears, seals and shafting, along with the 
associated subdisciplines of wear, lubrication, 
and materials behavior. 

One of the problems is a combination of 
high rotational speed and small bearing sizes 
that are difficult to lubricate properly_ Holding 
a lubricant film and preventing failures encom
passes investigations in the newly emerging 
field of tribology, (friction, lubrication, and 
wear) and hydrodynamic behavior of lubri
cants under high contact pressure. 

In a separate and more applied activity, sup
ported by the Directorate for Product Assur· 
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ance (AVRADCOM), the Army-NASA team at 
fort Lewis has successfully conducted an in
vestigation of C9St savings possible by refur
bishing bearings during the overhaul process. 
As a result, a significant number of bearings 
now can be reworked and reinstalled at consid. 
erable savings in cost. A facility to accom plish 
the refurbishment is now in use at the Corpus 
Christi Army Depot (CCAO). 

The high-speed shafts also demand good 
seals that must prevent oil leakage. To over· 
come this problem, a new self-acting, lift-pad 
seal design has been developed. This tech
nology and similar advances in segmented car· 
bon seals have been transferred to the industry 
and are now being incorporated In new en· 
gines and transmissions. 

The long, slender shafts in engines often are 
required fo run above critical speeds, and they 
must be able to operate smoothly at these con· 
ditions. Either the entire rotor system must be 
balanced perfectly or the supports must be 
capable of damping oscillations in the critical 

Large Engine Fan Blade 

• Leh: T·63 Turbine Wheel: Righi: 6:1 Pressure 
Ratio Impeller .. Below: T·700 Combustor. 

o 
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speed regions. Achieving a "perfect balance" 
is not practical. Until now a "best balance" ap· 
proach has been pursued, and bearing sup· 
ports usually are designed to absorb the 
energy of imbalance. (vibration) through 
"soft" mounts or dampers. 

Assisted by NASA. a new system using mod· 
ern computer techniques is being installed at 
CCAD. It will be able to compare behavior of a 
test rotor system with a standard and deter· 
mine the location and amount of imbalance, 
thereby avoiding rebalance and retest during 
overhaul (Figure 2). 

Emphasis is also being placed on gearing 
technology, primarily as related to transmis· 
sions. Several significant efforts are underway 
including full-scale tests of advanced compo
nents in an OH-58 transmission and other 
more advanced efforts such as a traction-drive 
system. designed to replace gears with pure 
rolling e lements (Figure 3). 

Materials 
Some of the most impressive gains in pro

pulsion technology have been the result of ag
gressive materials research programs. few 
areas of science have moved so far and so fast 
as materia ls development. Because of the 
thrust toward high turbine temperatures, we 
have programs in ceramics and protective 
coatings for turbine components. 

Ceramic compounds have potentially high. 
use temperatures and strengths, and the rna· 



terials are readily available. Other properties, 
however, are not yet at needed levels. and cer
amics are well below the high-temperature 
metal alloys in durability and impact resis
tance. 

Working with industry, we hope to eliminate 
cooling requirements and make a considerable 
gain in performance and component cost. Ce
ramics also can be used to provide a thermal
barrier. or insulating coating over high
temperature alloys in cooled components. 

We also are pursuing metal-matrix com
posites for housings and cases, and we expect 
them to be used in compressor stator vanes in 
the near future_ Polylmide composites also 
have potential for application to the cool end of 
the engine, and we expect to continue research 
that will permit us to use these new materials in 
compressor blades, vanes, and cases. We fore
see an advantage at more than 200°f in tem
perature margin over conventional designs. 

Test Beds and Overall Performance 
A program of full-scale engine research is 

being pursued jOintly with NASA-Lewis Re
search Center. This recently generated activity 
is aimed at providing insight on aerothermody-

namic behavior and component response to 
various operating conditions. 

Currently, two Army engines are included in 
the program; one is the T63 (used in the 
OH-58) and the other is the T700 used in the 
Black Hawk and the Advanced Attack Helicop
ter. Work with these engines will focus on the 
effects of distorted inlet flow, new seal con
ce pts, a lt e rnate fu e ls, heat transfer 
measurements, system dynamics, and con
trols. 

A "best balance" 

As a part of our overall performance investi· 
gations of propulsion concepts, we are re-ex
amining power sources with respect to fuel 
economy. The tradeoffs to reach a "best bal· 
ance" of performance and cost will be difficult 
to resolve. We also need to prepare for the po· 
tential use of alternate fuels. 

The laboratory effort will continue to face 
challenges in establishing the technology base 
for future requirements in Propulsion Systems. 
but there is the promise fhat we will continue to 
expand the state-of.the-art info areas of appli
cation that can be transferred to the industry 
and ultimately to the user. 

Technicians at work in the Propulsion Lab on a program of engine research. 



How do you develop 
more effective defense systems? 

You start with vision. 

'"Vis{onfcs 5fmufafO,. 



For three decades we have placed great 
emphasis on a continuous program of 
analysis and study to help us foresee the 
future course of world military strategy. 

This vision for projecting military 
needs, and the development of technical 
resources to meet them, has significantly 
contributed to many of the country's 
first Jine defense systems. 

In fact, a number of systems with vision 
of their own have grown out of this 
analytical approach. Paveway, an air
borne laser designator, Pave Penny, an 
airborne laser tracker, and a Target Ac
quisition and Detection System known 
as TAOS, for example, all required ad
vanced electro-optics in order to search 
out, mark, and track targets day or night. 
Our Pilot's Night Vision System (PNVS) 
required new developments in forward
looking infrared technology. 

When analyses also revealed a greater 
need for First-round accuracy, the military 
services called for weapons that could 
!!see~' Two such are Copperhead, a laser
guided artillery projectile, and Pershing 
II, a tactical missile that uses radar cor-

relation, terminal guidance to point of 
impact. 

To test systems with advanced tech
nologies we've invested in some of the 
most sophisticated facilities in the in
dustry. A unique and spectacular one is 
our multi-million dollar Simulation and 
Test Laboratory. Its electro-optical 
simulator includes a mammoth terrain 
model over which such systems can be 
"flown" by a pilot or missile. 

Through vision, innovation and teSt
ing we've helped keep our country 
abreast of its defense needs. Without 
question, we're eminently qualified to 
help analyze and develop our country's 
future defense systems. 

WlARTIN WlARIET'T'A 

Martin Marietta Aerospace 
6801 Rockledge Drive. Bethesda. Maryland 20034 



THE MILITARY APPLICATION 
OF 

HELICOPTER R&D TECHNOLOGY 

BY COLONEL EMMElT F. KNIGHT. DIRECTOR. 
APPLIED TECHNOLOGY LABORATORY IAVRADCOMI 

T HE · Applied Technology Laboratory 
(ATL) is responsible for conducting 

research and development programs leading 
toward the introduction of advanced aeronauti
cal systems into the Army's inventory. 

ATL focuses on advancing technology in a 
wide range of technical areas, and on building 
a foundation of knowledge and know-how from 
which future generations of military systems 
and equipment will be created. In addition, 
considerable effort is concentrated on develop
ing improvements for the current flee!. 

A detailed understanding essential 
The job requires a dose working relation· 

ship with other Research and Technology lab
oratories, AVRADCOM engineering elements, 
project managers, and the military planner and 
user. It involves both detailed understanding of 
requirements and the potential of unfolding 
technologies so that future requirements can 
be anticipated. 

A major portion of ATL's programs are ac
complished through the use of contractual 
support from aerospace and related industries. 
In-house projects are initiated where unique 
capability exists, such as in vulnerability reduc
lion, crashworthiness, or structural lesting, to 
name a few. Results are then systematically 
crossfed between Government and industry. 

This approach ensures maximum coordina· 
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tion of the advancing technology for applica
lion to both current and future Army systems_ 
Manufacturers are gaining the hands-on exper
Ience essential for appreciably reducing pro
duction risks and the Government remains a 
"smart buyer _" 

Simply stated, the major mission of ATL is 
to "take emerging technology and paint it 
olive-drab" so that when a project is phased in
to engineering development, it has been dem
onstrated to be capable of meeting the Army's 
operational requirements_ 

During the following discussions concern
ing work underway and planned at ATL, it is 
important to keep in mind that the militariza
tion issues of safety, survivability, vulnerability, 
reliability, and maintainability are being invest
igated concurrently and as an integral part of 
each project. 

Composite Airframes 
There are people in ATL who have been in

vestigating the operational use of composite 
materials in aircrah for over 15 years. Today, 
as a result of these efforts and in cooperation 
with other agencies and industry, these new 
materials are being used as main structural 
components on new helicopters_ The primary 
example, of course, is the new family of main 
rotor blades. 

Additionally, a current effort at ATL in the 



application of composite concentrates on what 
promises to return the largest dividends -
nothing less than fatal redesign of the airframe 
utilizing composites for the primary aircraft 
structure. In keeping wilh our orientation of 
"producibility", we are working to make this 
possible at current levels of technology in the 
helicopter industry. 

The laboratory's credentials in this area are 
based on an extensive backgrou nd of experi
ments_ No less than 40 crash tests, three
quarters of them using helicopters, have been 
completed. These experiments have taught us 
much about what it takes to survive a crash: the 
structural strength, the energy absorbing 
mechanisms, and the restraint systems that will 
reduce the number of injuries and fatalities in 
survivable crashes. The Crash Survival De
sign Guide produced by ATL is the basis for 
Mil STD 1290, which is the latest and most 
com plete standard for helicopter crashworthi
ness requir,ements. 

Ballistic tests prove composites 

Program (ACAP) to design, fabr icate. and 
flight.test an airframe constructed primarily 
from composite materials. A quantity of ACAP 
airframes will be fabricated for laboratory struc· 
tural test, grou nd test, and 25 hours of engi
neering flight test. Through this program we 
will build the confidence that industry and the 
Army must have to enter the engineering de
velopment effort that will result in a composite 
primary fuselage structure in operational air· 
craft. 

The potential advantages are substantial: a 
reduction in airframe weight of more than 
20%; a reduction in acquisition costs of ap· 
proximately 15%; and a reduction in the fotal 
" parts coun'" on the airframe of at least half. 
We are looking to structures with a much 
longer fatigu e life - so much longer that we 
can realistically expect achievement of a 
10,OOO:hour airframe. From the Army opera
tor's point of view this boils down to an ai rcraft 
that is more efficient, with improved fuel econ
omy and a substantial reduction in the spare 
parts inventory requirement. 

In an effort to understand how well new 
composite structures will survive in battle, new New Engines 
structures are carefully fabricated ou t of the ATL's extensive experience in developing 
latest composites technology and then ballis- the T700 engine which powers the Black 
tically tested against high explosive incendiary Hawk and AAH, is now being applied to the 
rounds at the ATL test range_ construction of a new engine: the 800 horse-

Efforts also are aimed at continually im- power Advanced Technology Demonstrator 
proving our understanding of the realiability, Engine (ATOE) (Figure 1)_ 
maintainability, and repairability problems as- Prototype ATDE's are now being fabricated 
sociated with the use of composites in Army in two versions by different manufacturers_ Ap-
helicopters. Environmental tests have been proximately ha lf the size of the T700, yet offer-
completed; nondestructive test and ins pection ing a comparable power-to-weight ratiO, the 
methods and criteria have been eva luated ; and ATDE will feature significant improvements, 
field repair techniques have been developed. including a reduced infrared signature and full 
Much work remains to be done in this area, but authority digital electronic controls. The new 
confidence is high that answers will be avail- engine's efficiency signifies that the advan· 
able ahead of major application of composite tages of multi·engine operation can be extend-
materials to Army helicopters. ed to helicopters of less than 10,000 pound 

As previously mentioned , we have embark- weight. 
ed on the Advanced Composite Airframe The propulsion area is full of tar!=lets of tech-

FIGURE 1 
Left: Avco Lycoming's 
800 horsepower Ad· 
vanced Technology 

Demonstrator Engine 

Right: The Detroit 
Diesel Allison Divi· 

sion 800 h.p. ATDE 



nology opportunity. Work is planned to trans
late technologies developed in the T700 and 
AOTE to engines of different power ranges, to 
develop more fuel efficient engines, and to 
continue improvements in transmissions and 
drive trains_ 

Advanced Control 
The Army is placing greater emphasis on 

terrain ffight. Therefore, research and develop_ 
ment along a broad front aims to simplify and 
improve the cockpit environment, and to pro. 
vide advanced flight controls and other meas
ures to reduce the pilot's workload to manage
able proportions and increase his mission ef
fectiveness. 

Part of ATL's contribution in this effort con
centrates on flight controls. particularly on the 
advantages of optical or fly-by-wlre operations. 
Suc advanced concepts affect every aspect of 
controls, from the cockpit to the rotor. Sidearm 
controllers may replace the conventional mufti
pie controls. Computer memory can be used 
to augment or replace the pilot in portions of 
flight, allowing him to concentrate on the mis
sion at hand. 

Once the desired control signal is gener
ated, fiber optics will provide a belfer way of 
communicating commands to the rotor and 
significantly improve control system reliability, 
maintainability, and combat survivability_ 

Work is continually in process to improve 

FIGURE 2-The Bear/ngless Main Rotor (BMR) 
which promises to reduce Ihe number of parts in 
a four-bladed rolor hub assembly from 400 paris 
to approximately 60. 

50 

the materials and fabrication techniques fo r 
rotor blades, to improve their resistance to bal 
listic damage, and to make them easier to re
pair. In an Advanced Rotor Program, we are 
working toward a rotor that Is new from the 
shah au'. The program is primarily concen. 
trated in two directions: an advance In basic 
technology sought In the Bearlngless Main ROo 
for (BMR) (Fig 2), and an aerodynamics proj_ 
ect, the Aerolastic Conformable Rotor (ACR). 

A great reduction in parts 
The BMR has no pitch bearings and no 

mechanical flapping or lead/ lag hinges. The 
composite hub and blade assembly Is ffexib le 
enough to accommodate normal pitch and 
ffapping motions_ The BMR promises to re
duce the number of parts in a four-blad eJ 
rotor hub assembly from 400 to approximately 
60 - offering major gains in cost, useful lile, 
and maintainability. Redudions in cost of 
ownership and in the spare parts Inventory re
quired will be substantial. 

In the ACR project blades are being design_ 
ed to make a tailored dynamic response fa vari. 
ous conditions around the azimuth. Successfu l 
development of this rotor will itself reduce 
loads and improve vibration levels, perform_ 
ance, and handling qualities. Findings from 
this research will assist in helping designers to 
make belfer use of aeroelastic responses as 
they create aircraft of the future. 

The projects addressed here are only repre_ 
sentative of the research and developmenl 
work being accomplished at ATL in support of 
Army Avialion. Many other vital programs are 
being conducted, including the development 
of mission support equipment, the enhan c~
ment of the helicopter's safety and survivabili
ty, and the reduclion of vulnerability_ 

Many years of research and development ef
fort have put today's Army helicopter Into the 
sky - effort ranging from fundamentallnvesti_ 
gallons '0 the thousands of engineering hours 
spent on the nitty-gritty details that turn a con. 
cept Into a combat-effective aircraft. 

But the bOlfom line is somewhere else, fa r 
from the laboratory. It Is the field commander's 
satisfaction with a piece of equipment fhat can 
outfight the enemy, that can survive combat, 
and that is quickly and readily serviced and 
maintained - aircraft whose produdivlty is 
achieved at lower cost. 



THE COMPLEX WORLD 
OF 

AVIATION ELECTRONICS 

BY COLONEL DARWIN A. PETERSEN. COMMANDER. 
US ARMY AVIONICS R&D ACTIVITY 

M ANY articles have been written which 
describe certain systems or black boxes 

or a combination of both. In this article, I will 
emphasize the aircraft cockpit and cover a few 
areas that will require us. as Army Aviators. to 
change our way of thinking and operating. 

let's take a look at what technology has 
done for us and what we can do with that 
technology while working in the complex world 
of Aviation Electronics. 

We make small strides 
Technology has been moving so fast that we 

find it diHicult to place all improved equip
ments on anyone aircraft. We tend to take 
small strides in each new equ ipment version or 
product improvement effort. The complex 
world certainly allows us to move technologi
cally ahead so it becomes more of a schedule. 
cost, and integration challenge than a technol· 
ogy challenge. 

Not many years ago, the Services were try
ing to standard ize on an airborne computer. 
This equipment was big, heavy, and expensive. 
Before complete standards could be adopted, 
we started to hear about the mini-computer, 
and now we already have "micro-processors" 
in almost every aviation subsystem, flight con
trol, engine and fuel control, weapons control, 
and fire control as well as standard avionics_ 
We have actually seen black boxes disappear 
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and be replaced with a chip smaller than a 
small coin. The bulk, weight, and cost have 
been drastically reduced. 

Available for us today are the many and 
varied types of display techniques for use in 
the cockpit. These include TV-type displays, 
heads-up displays, and helmet-mounted 
displays, just to name a few. All of these ex
amples a llow the display of many different 
types of information either on an on-call basis 
or superimposed upon something else (Figure 
1). 

like TV, the display presentations have 
gone from black and white to the full·color 
world. To reduce cockpit confusion and the 
workload of the pilot, it is now possible to 
eliminate dedicated engine and power in
struments, caution and warning panels, and 
circuit breakers that have long cluttered the 
cockpit. 

Unburdening the crew 
The incorporation of display techniques can 

provide all check list procedures for that air
craft, present engine and power parameters 
either on-call or automatically, and unburden 
the crew by taking over routine monitoring of 
engine or power requirements. The result is a 
reduction in aircraft weight, increased availa
bility of cockpit real estate, and a much less 
cluttered cockpit. 



The Complex World 
(Continued from Page 51) 

Everyone can recall looking into an aircraft 
and seeing miles of big heavy bundles of wire 
running throughout the airframe. The black 
boxes were becoming smaller and more so
phisficated. but the bundles of wire were still 
with us. Now with the advent of the Mil STO 
1553 data bus, It is feasible to replace the bun
dle with a twisted pair of wires. This replace
ment allows much more flc)(ibility in dealing 
with electronics and cockpit configuration in 
that one only has to attach onto the twisted pair 
of wires from anyplace in the aircraft 

We have seen control display units being 
developed that have greater capabilities. One 
unit can now control 10 or 12 black boxes 
which allows for the removal of control units 
from the cockpit area. 

Certainly not new in the communications 
area, but new to aviation is the burst-type 
transmission. This transmission allows us to 
digitize messages and, by keying the transmit· 
ter. allows a large volume of traffic to be sent in 
an extremely short time period. No longer are 
we required to depend on long. confusing 
voice messages with many "oh's" and "ah's". 

A keyboard Is utilized to enter the message 
digitally on a display and once the message 
has been verified it will be ready to digitize and 
send in the burst. The receiver will reverse the 
process and display incoming messages. 

There are two programs underway at the 
present time which may allow us the capability 
to demonstrate what can be done for the 

FIG. 1-Topographic map with overlay of flight 
symbology. 
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FIGURE 2 - The Army Digital Avionics 
tem (ADAS) Cockpit Mock-up. 

aviator in reducing the cockpit complexity and 
confusion. The first is an on-going R&D pro
gram designed to be used in a Black Hawk 
and incorporates the latest digital avionics on 
board to include the latest techniques in 
displays (Figure 2). This effort will allow us to 
start flying some of the equipment in 1982. 

The other effort is the current CH-47 cockpit 
modernization study. In working with this, it 
appears that a considerable portion of the new 
technology can be combined to meet a 1982 
configuration that will permit giant strides in 
cockpit configuration improvements. It is a 
promising. interesting, and challenging study 
which. hopefully. will materialize into a 
workable program. 

The key is integration 
The key to th e incorporation of any new 

technology is integration. The piecing together 
of electronic black boxes, gauges, and displays 
into an aircraft electronics system has always 
caused interface and compatibility problems. 
Within the electronics community We are striv· 
ing to minimize these problems, but integra· 
tion will continue to be the most challenging 
assignment. 

All of us in the Avionics R&O Activity are 
working hard to Insure that this equipment is 
provided to you, the aviator, in the most econ
omical and operationally effective way. This is 
indeed a big challenge! 

Are we ready for this complex world of elec
tronics? It is here, ready. and available. 



THE TECHNOLOGIES 
OF AEROMECHANICS 

BY DR. IRVING C. STATLER. DIRECTOR. 
AEROMECHANICS LABORATORY IAVRADCOMI 

A EROMECHANICS is the study of the 
motion of bodies in reaction to 

aerodynamic forces and encompasses the tech
nical disciplines of fluid mechanics. acoustics, 
structural dynamics, and · flight conlrol. 

From an aeromechanics point of view, most 
Army aircraft are limited in their performance 
capabilities by aerodynamic inefficiency and vi
bratory loads. They generate distinctive noise 
signatures that contribute to their detectability 
and to community annoyance. They impose 
workloads on the aircrews during typical Army 
missions that will constrain the pilot from ex
ploiting to the maximum the full capabilities of 
his aircraft, especially at night or under adverse 
weather conditions. 

There' 5 room for improvement 

In fluid mechanics, the current rotary-wing 
problem is that performance and design op
timization are limited to inadequate understan
ding of the rotor flow-field and, hence, the rotor 
aerodynamic loads. The complexity of this flow. 
field constitutes a real challenge to the aerody
namicist's ability to model mathematically. 

In dynamics, the R&D eHorts are directed to 
substantially reduce vibratory loads generated 
by the rotor. The approach includes analyses 
and tests to define unsteady aerodynamic 
loads and stuctural dynamics characteristics 
and to improve prediction of instabililies, eva l
uation of vibration isolation schemes, and de· 
velopment of new rotor concepts . 

Noise still a combat concern 
The delectability of helicopters as a result of 

the noise they generate continues to be an un
resolved and significant concern, but com· 
munity annoyance in a peacetime environ
ment may be an even more important limita
tion on Army helicopter operations. Research. 
therefore. is directed toward understanding the 
fundamental mechanisms by which Ihe heli
copter rotor generates noise so that future 
rotors can be designed knowledgeably to mini
mize the noise. 

Although our most modern aircraft, the 
Black Hawk and MH. have made significant 
advances in these areas, they are still based on 
10·year-old technology and there is much room 
for improvement. The research and develop
ment activities in the Aeromechanics laboratory 
of the U.S. Army Research and Technology 
laboratories (RTL), Aviation R&D Command 
(AVRADCOM). are directed toward assuring 
these improvements. The Aeromechanics lab
oratory is collocated with and pursues programs 
in cooperation with the NASA·Ames Research 
Center. 

The main current objective of research in 
flight control is to improve controllability and 
agility. provide a low-level night operations 
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Aeromechanics 
(Continued from Page 52A) 

capability. and reduce aircrew fatigue. Inade
quate controllability limits the ability to exploit 
the entire flight envelope capability of the heli
copter. This is especially true at low speeds 
and, therefore, impacts nap-of.fhe-earth and 
terminal area instrument meteorological con· 
ditions (IMC) operations. The Army R&D pro
ram is pursuing a technology data base in heli. 
copter handling qualities which will enable us, 
for the first time, to generate the criteria and 
the specifications in flying qualities for rotary
wing aircraft to perform military missions. 

Research in flying qualities depends in large 
part on the use of inllight and ground· based 
simulators. The most advanced ground-based 
simulators in the world are available to the Ar
my's Aeromechanics laboratory through 
agreements with the NASA-Ames Research 
Center; but even these are not adequate to 
meet the Army's need to simulate nap-ol-the
earth flight operations. Consequently, the Ar
my, in cooperation with NASA, is modifying 
one of NASA's newest simulators, the Vertical 
Motion Simulator (VMS), to provide the addi
tional motions and the detailed wide-field-of
view necessary to simulate Army missions. 

Colonel Arlin Deel, the Project Manager at 
the Aeromechanics laboratory for the AVRAO
COM's Rotor Systems Integration Sinndator 
(RSIS) is shown in Figure 1 at NASA's VMS. 
This simulator will be utilized not only in sup-

FIGURE I: COL Arlin UAtt" Deel. the Rotor Sys
tems Integration Simulator (RSIS) Program 
Manager at the Aeromechanics Lab. USARTL. 
Moffett Field. CA. is shown at the controls of a 
typical Vertical Motion Simulator (VMS) cockpit. 

port of the flying Qualities research program 
but also to support development of new con
cepts of control and display and other man
machine integration aspects of future aircraft 
or PIPs of current aircraft. 

All of these developments resulting from re
search in fluid mechanics. acoustics. rotorcraft 
dynamics. and flight control impact and are in
tegrated into our technology demonstrator 
programs. The technology demonstrator pro
grams put the technologies on the shelf. 
available to the user at the appropriate time for 
engineering development with assurances of 
an acceptable technical and financial risk. 

Most programs are co-op efforts 
As a consequence of the strong interaction 

between developments in aeromechanics and 
developments in the other sciences and 
technologies, most 01 the technology 
demonstrator programs in which the Aero
mechanics laboratory participates are in 
cooperation with other elements of the RTL or 
other agencies such as NASA. 

for example, the Aeromechanics labora
tory and the Applied Technology laboratory 
are cooperating in the Integrated Technology 
Rotor Program which consists of the design, 
development, and flight testing of an advanced 
helicopter rotor system. It is based on in
tegrating the results of current basic research, 
exploratory development, and advanced deve l
opment activities into a single rotor system and 
thereby advance this technology to where it is 
ready for engineering development programs 
with an acceptably low level of risk. 

The Aeromechanics laboratory is contrib
uting its expertise to the Advanced Digital/ 
Optical Control System (ADOCS) Program 
which will also be conducted in cooperation 
with the Applied Technology laboratory of 
RTL The thrusts of this program are to 
develop a pilot-helicopter interface through ad
vanced controllers and displays and suitably 
tailored Stability and Control Augmentation 
System (SCAS) so that satisfactory flying 
qualities can be realized in day and night 
operation; to develop a failure management ar
chitecture which is failure tolerant and pro· 
vides safety and reliability at least equivalent to 
current generation aircraft; to develop system 
components such as fiber optic transducers 
and signal transmission paths that provide ac-
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SCIENCE/ SCOPE 

Production of new long-life rocket launchers for 
helicopters has begun at Hughes after highly 
successful tests. The lightweight aluminum 
launchers are designed to fire 2.75-inch rockets 
from the U.S. Army's AH-l Cobra helicopters and the 
new Advanced Attack Helicopter. 

More than 4500 rockets were fired from the 
ground and from helicopters through five 7-tube and 
five 19-tube launchers. Although the launcher 
tubes were designed to be fired 16 times, all with
stood twice as many firings. One launcher was even 
fired 66 times. Hughes is adapting the launchers 
to fixed-wing aircraft and foreign helicopters. 

Exemplifying international teamwork in the defense 
industry, British Aerospace Dynamics Group is pro
ducing U.S.-designed TOW missile systems for the 
UK's Lynx helicopters. The British firm is 
licensed by Hughes to build TOW (Tube-launched, 
Optically-tracked, Wire-guided ) equipment for the 
British Ministry of Defense. The system will 
enable Lynx helicopters to knock out enemy tanks. 

To launch a missile, the gunner locates a 
target in the sight, fixes the crosshair on the 
target, and fires. He then holds the crosshair on 
the target and the missile is guided automatically 
to impact, receiving steering signals through two 
wires it unreels in flight. The pilot may fly at 
any speed, fly a zigzag course, or make sharp turns 
without affecting the missile's flight. 

c,..liI>g. _ _ 1<1 o1th itMe,f4nI<l 
~ .... ~. -- -- - - - -- --. ~ 
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ceptable levels of survivability; and to integrate 
these components and concepts into a total 
system that can be incorporated into a helicop
ter to demonstrate the improved flying quali
ties and to develop confidence and experience 
in fly-by-wire or fly-by-optic design. 

As indicated previously, a major problem is 
the high dynamic loads experienced by the 
helicopter rotor during cruise operation. 
Moreover, several of the Army air mobility mis
sions requiring VTOL capability would benefit 
greatly from the increased productivity that a 
higher cruise speed could provide and from 
the self deployablity that could come with im
proved cruise efficiency. The tilt rotor aircraft 
offers promise of significant improvement over 
the helicopter in these areas while providing 
the desirable VTOL characteristics of the low
disc· loading rotary-wing aircraft. 

Therefore, the Army has actively supported 
a program in cooperation with NASA to devel
op the technology required to enable the im· 
plementation of this type of air vehicle. LTC 
Clifford M. McKeithan, Deputy Program Man
ager (Army Liaison) is shown in Figure 2 
alongside one of the two XV-1S tilt rotor 

research aircraft. 
The Army and NASA have also joined to 

develop an extensively instrumented flying test 
bed, capable of testing new rotor concepts as 
they become available as well as providing a 
test capability for existing rotors. offered the 
best solution. The Rotor Systems Research 
Aircraft (RSRA) will fly as a pure helicopter. a 
compound helicopter. and as a helicopter sim_ 
ulator where its wings. drag brakes, auxiliary 
propulsion engines, and elevator will be used 
to react the main rotor being tested . 

The RSRA has unique capabilities that 
make it a versatile resea rch tool for economical 
rotorcraft testing In the real and dynamic en· 
vironment of flight. These aircraft have entered 
operational checkout flights (Figure 3) to verify 
data acquisition and processing systems Oper
ation. LTC John C. Henderson and LTC 
Robe rt K. Merrill are the Army test pilots at the 
Ames Research Center who will be flying the 
Rotor Systems Research Aircraft . 

Research in the technologies of aeromech· 
anics will provide the basis for producing 
superior Army air mobility systems at mini
mum cost. 

FIGURE 2 - LEFT: Lieutenant Colonel 
CIiHord E. McKeithan, the Deputy Pro
gram Manager (Army Liaison), is shown 
standing alongside one of the two Bell 
Helicopter XV·1S research aircrah at 
the Bell facility in Fort Worth, T exas_ 
The tilt rotor research aircrah is one of 
several programs the Army has sup' 
potted in cooperation with NASA. 

FIGURE 3 - RIGHT: Army test pilOls Lt. Colonels 
John C. Henderson and Robert K. Merrill check a 
flight schedule in front of the Rotor Systems Research 
Aircraft (RSRA) in the hangar of the NASA Ames 
Research Cenler, MaRett Field, California. Both pilots 
are wllh the Aeromechanics Laboratory of the USA Re
search & Technology Laboratories (AVRADCOM), 
also located at Ames. As a research 1001, the RSRA 
will fly as a pure helicopter, as as compound 
helicopter, and as a helicopter simulator. 



MISSION 
RESEARCH AND DEVELOPMENT 

PROVIDE MAXIMUM AFFORDABLE TECHNOLOGY FOR 
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IMPROVE AIRCRAFT WEAPONIZATION AND AVIONICS 
INTEGRATION 
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REDUCE COST OF OWNERSHIP 
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AVRADCOM 
THE HISTORY AND 

DEVELOPMENT 

A CHRONOLOGICAL REPORT COVERING THE JUNE 1942· 
JULY 1979 AVRADCOM ORGANIZATIONAL STRUCTURE 

June, 1942 - War Department approved 
organic aviation for the Field Artillery. 

1947 - In the reorganization of the Armed 
Forces in 1947. the Air Force became a sep
arate and equal Service with the Army and 
Navy. Although the Army Ground Forces were 
responsible for the operation of their organic 
aircraft, the Air Force assumed responsibility 
for research and development. procurement, 
and logistical support of the Army's aircraft. 

TC assumes aviation logistics 
Aug .• 1952 - All Army Aviation logistical 

fundions were transferred from the Ordnance 
Corps to the Transportation Corps. 

Nov., 1952 - The Transportation Corps 
Army Aviation Field Service Office (TCAAF
SO) was established at St. louis as a Class II 
activity. liaison offices were established at Air 
Force depots to coordinate activities. TCAAF
SO determined and submiHed Army Aviation 
requirements to the Air Force to act upon. 

March, 1955 - The Transportation Sup
ply and Maintenance Command (TSMq was 
established in St. louis. TSMC was responsi
ble for the supply and maintenance of all air, 
rail, and marine equipment for the Army, in
cluding some for the Navy and Air Force. 
Merged with the Transportation Command at 
Marietta, PA. 

July, 1956 - TSMC assumes responsibility 
for the storage and distribution of parts, depot 
maintenance, and technical maintenance. 

Oct., 1959 - TSMC redesignated the U.S. 
Army Transportation Materiel Command 
(TMq. 

1961 - The Army assumes the responsibil· 
ity for procuring off-the·shelf aircraft from the 
Air Force. 

Aug., 1962 - In a major reorganization of 
the Army, the technical services structure was 
replaced with the U.S. Army Materiel Com
mand (AMq. TMC became an AMC Class II 
activity under the jurisdiction of the U.S. Army 
Mobility Command (MOCOM). one of AMC's 
major subordinate commands. 

Aviation-related actions: 85% 
April, 1963 - TMC becomes the U.S . Ar

my Aviation and Surface Materiel Command 
(AVSCOM). Aviation occupied 85'70 of the 
command's business at this time. 

Od., 1963 - The first plant cognizant ac· 
tivity was established at the Bell Helicopter 
Plant in Fort Worth, TX. Two additional plant 
cognizance aclivities were subsequently 
permanently assigned: Hughes Plant Activity, 
Culver City, CA (1968) and Boeing·Verlol Plant 
Activity. Philadelphia, PA (1972). 

Feb., 1964 - AVSCOM is redesignated the 
U.S. Army Aviation Materiel Command (AV
COM) and the surface equipment functions 
are transferred to another command. The new 
Command was fully devoted to aviation, with a 
limited research and development capability, 
as a result of the assignment of the U.S. Army 



Transportation Research Command (TRE
COM) - redesignated U.S. Army Aviation 
Materiel Laboratories (AVLABS) March 1965, 
now Applied Technology Laboratory (ATL). 

Aug., 1966 - With the disestablishment of 
MOCOM, AVCOM became a major subordi· 
nate command of AMC. It assumed full reo 
sponsibility for the development, engineering, 
and procurement of Army aircraft. The U.S. 
Army Aviation Test Activity, now US Army 
Aviation Engineering Flight Activity (AEFA) 
at Edwards Air Force Base, CA, was assigned 
giving AVCOM responsibility for aircraft flight 
standards and qualification. 

Oct. , 1968 - AVCOM is reorganized and 
becomes the U.S. Army Aviation Systems 
Command (AVSCOM). 

Jan. , 1970 - The U.S. Army Air Mobility 
Research and Development Complex (Re· 
search and Technology laboratories) at 
NASA/ Ames Research Cenler, Moffett Field. 
CA, and the U.S. Army Aeronautical Research 
laboratories: Ames (Aeromechanics) at Moffett 
Field. CA. lewis (Propulsion) al the NASAl 
lewis Research Center, Cleveland, Ohio, and 
langley (Structures) at the NASA/ langley Re· 

The Goal of the R& T Labs 
(Continued from Page 42) 

men's. To this end, experienced military per
sonnel are assigned to the laboratories, as well 
as highly qualified scientists and engineers. 

The first Army/ NASA Joint Agreement was 
signed in 1965. the signers agreeing that they 
had a common interest in low speed aviation 
technology and could. by joining resources, 
"achieve tangible economics and promote effi· 
ciency with respect to continuing R&D of 
aeronautical vehicles." 

A unique agreement 
Unique to the Armyl NASA relationship is 

the agreement to trade personnel. facilities and 
administrative support resources, without a 
direct accounting as to costs or numbers of 
personnel involved. At each of the three NASA 
Centers, the Army has full use of the extensive 
research facilities and a wide range of technical 
services and administrative support are provid· 
ed automatically or upon routine request. 

search Center. Hampton, VA., were organized 
and assigned to AVSCOM. 

July, 1975 - Offices of the Project Manager 
for Aircraft Survivability Equipment and the 
CH·47 Aircraft Modernization Program were 
established at AVSCOM. 

Jan .. 1976 - AMC becomes the U.S. Army 
Materiel Development and Readiness Com
mand (DARCOM). 

July, 1977 - AVSCOM and the U.S. Army 
Troop Support Command were disestablished. 
Both the U.S. Army Troop Support and Avia
tion Materiel Readiness Command (TSAR
COM) and the U.S. Army Aviation Research 
and Development Command (AVRADCOM) 
were then established in Sf. louis. 

Jan. , 1978 - Avionics Research and De
velopment Activity (AVRADA) and the Office 
of the Projed Manager, Navigation/ Control 
Systems were assigned to AVRADCOM. 

June, 1979 - Offices of the Project 
Manager for the Advanced Scout Helicopter 
(ASH) and the Tadical Airborne Remotely 
Piloted Vehicle (RPV)/ Drone Systems were 
established at AVRADCOM. 

July, 1979 - AVRADCOM celebrated its 
second anniversary. 

A FlRSn - Wo/ Lyn 
S. Mason, the first 
ARNG female to com· 
plete WORWAC, re
cently completed the 
AMOC as the Honor 
Graduate. She's pic
tured with her father, 
LTC Kenneth A. Ma
son, Cdr, 42ndAvn Bn, 
NYARNG. The duo 
is the first Fathe,. 
Daughter Anny Avia· 
for combinallon. 

This significantly reduces research cost and 
overhead requirements for the Army, while at 
the same time it provides benefits to NASA in 
the form of added expertise for its aeronautical 
research mission. The prime beneficiary is 
rotary·wing research. which is strengthened in 
both Us civil and military aspects through the 
dose cooperation of the two agencies. 



NEW TECHNOLOGY IN 
ROTOR DESIGN AND 

ADVANCED COMPOSITES 

BY THOMAS L COLEMAN. DIRECTOR. 
STRUCTURES LABORATORY IAVRADCOM) 

LOCATED at the Langley Research Cen. 
ter. the Strudures Laboratory. USARTL 

(AVRAOCOM) was formed, as were the other 
NASA collocated Army Laboratories. to devel
op in· house expertise for educated Army Avia
tion systems procurement and to develop 
rotorcraft technology in the areas consistent 
with the unique research facilities at the NASA 
centers. 

At the Structures Laboratory these technol· 
ogy areas include basic research and explora
tory development in rotor and helicopter aero
dynamics; rotor aeroelaslicity and dynamic 
stability; helicopter structural dynamics and vi
bration; fatigue and fradure mechanics; 
acoustics; and advanced materials applications 
to helicopters. 

Access to many test facilities 

Dynamics Facility as well as a wide range of 
sophisticated computer and flight simulation 
facilities. 

To take full advantage of the research capa
bilities offered by these facilities, the Army and 
NASA have developed generalized rotor re
search models for both the TDT and V/ STOL 
tunnels (Figure 1). These models have been 
designed with the capability of testing the fuse· 
lage and rotor system of each of the Army's 
current inventory of single rotor helicopters. 

Mission requirements 
,Recently. there has been significant ad

vancement in the development of technology 
for improved rotor designs. Analyses and ex
periments have shown that there is consider· 
able potential for rotor improvements provided 
the airfoil design, blade geometry, vehicle mis-

Through the interservice support agree- sion, and performance requirement are treated 
ment with the NASA-Langley Research Center, as an integrated system. In order to exploit this 
the Army is provided access to a wide variety of technology potential, an analysis is used to de-
test facilities which are essential to the Army's fine the airfoil operating requirements as a 
aviation R&D program. These facilities include function of mission profile and spanwise sta· 
the V/ STOL Tunnel for performance and sta- tion. 
bility testing. the Transonic Dynamics Tunnel Analyses have also shown that to realize im-
(TDl) for aeroelasticity and rotor dynamics proved performance over the entire mission 
testing, two·Dimensonal Airfoil Tunnels, Fa- profile, airfoil charaderistics must be varied 
tigue Laboratory, Structural Dynamics Labora- along the rotor radius. Therefore. families of 
tory, Strudures and Materials Laboratory, airfoils are designed and tested which will pro-
Noise Reduction Laboratory, and the Impact vide this capability while maintaining smooth 
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New Technology 
(Continued from Page 52M) 

tranSition regions. 
The resulting data from the airfoil tests are 

used in performance analyses to iterate around 
the total rotor system while varying suc h para
meters as blade twist, taper ratio, location of 
taper, and tip shape for a specific helicopter re
quirement. Tip shapes are included since in re
lated efforts. recent tests on the UH-l have also 
shown that performance, acoustics, and vibra
tory loads can be significantly improved for 
some flight conditions by changes in the tip 
shape geometry (Fig_ 2, opposite column). 

Substantiation of the improvements in these 
redesigned rotors, while avoiding the cost of 
full-sca le development requires scale models 
of the most promising designs as well as the 
baseline rotors. To verify this technical ap
proach, a baseline UH-l rotor and an ad
vanced design replacement rotor have been 
fabricated and are undergoing tests in the 
langley V/ STOL tunnel. Improved airfoils for 
the YAH-64 rotor are a lso undergoing tests, 
and if the UH-l tests are successful, a scale 
model of the advanced YAH-64 system will be 
fabricated and tested. Future plans also in
clude fabrication of baseline and advanced de
sign systems for the UH·60 and ASH. 

In addition to development of rotor design 
technology, the acquisition of scale model 

FIGURE 1- The YAH-64 V/STOL Wind Tunnel 
Research Model is shown undergoing hub! 
pylon drag investigations and evaluation of the 
relocated horizontal tail. The tests, undertaken at 
the Langley Research Center, employ design 
models Ihat have the capability of testing Ihe 
fuselage and rotor system of eaGh of the Army's 
current inventory of single rolor helicopters. 

FIGURE 2 
ADVANCED TIP SHAPES 

Rotor blade tip shapes have evolved from 
several current helicopters based on re
search eHorts in industry and the Govern
ment_ A full-scale Ogee Tip Rotor has been 
tested by the Army/NASA on a UH-l and 
has shown redudions in impulsive noise, 
power required, and control loads. This 
Ogee Tip technology is currently being 
evaluated on the Improved Main Rotor 
Blade for Ihe AH-l. Swept tips as used on 
the YAH-64, UH-60, and S-76 rotors are 
designed 10 increase helicopter perform
ance while reducing vibratory loads. 

baseline rotors of each of the Army's current 
inventory of single rotor helicotpers provides 
the Army with the unique capability for rapid 
resolution of problems with existing or de· 
velopi~g systems. Once the inventory of scale 
fuselages and rotors is complete, the Army will 
have the capability to evaluate ECP's and 
PIP' s from a tota l systems standpoint, prior to 
commitment to full sca le hardware. 

Composite materials 
The advantages of these changes in rotor 

geometry could not be possi ble without the in
trodudion of composites to helicopters. These 
advanced composite materials offer a number 
of significant benefits to the helicopter manu
fadurer and operator. In addition to providing 
the capability for aerodynamic contouring of 
the rotor based on performance requirements 
vs manufacturing considerations, they also 
provide for redu ced weight, cost, and the po
tential of redu ced maintenance. 

However, until sufficient flight time is ac
cumulated to demonstrate that composite 
components a re in fact as serviceable, main
tainable, and durable as the metal components 

. they replace, th ere is a reluctance on the part 
of the manufactu re r to propose and the user to 
accept, widespread composite applications. 

In order to establish the durability of com
posites in a he licopte r service environment, the 
Structures l aboratory, in joint participation 
with NASA, has established several flight serv
ice programs of both primary and secondary 
composite structures (Fig. 3. opposite page) . 
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These programs will fabricate and place in 
service a sufficient number of ship sets of each 
component to provide a statistically significant 
evaluation of the effects of e)(posure to various ' 
operating environments on the composite 
components. These flight service programs 
will also provide manufacturing cost data for 
composite components, production and In
spection e)(perience. repair techniques, and re
pair criteria. 

Environmental exposure programs 
One of these programs includes the evalua

tion of 45-ship sets each of a Kevlar / epo)(y and 
KLEGE-CELL core forward fairing; a two
skinned. hollow section Kevlar/ epoxy fabric lit· 
ter door; a honeycomb sandwich fabric epo)(y 
baggage door, and a graphite/epo)(y vertical 
fin on the 206L. These components and simi
larly manufactured composite specimens will 
be evaluated during e)(posure in the Gulf of 
Mexico, Alaska, and Southeast Canada. A pro
gram will include .the evaluation of the graph
Ite/ epo)(y bearlngless tail rotor and the Kevlar/ 
graphite composite stabilizer on the 5·76. 

In both programs the composite compo· 
nents and companion specimens will periodi. 
cally be removed from service and tested to de
termine any degradation in the strength, dura
bility, or service life. Civil helicopters are being 
selected for these evaluations in order to ac
cumulate a high annual flight hour usage. 

Relatively conservative start 
Being a neW material, the current applica

tion of composites in helicopters is relatively 
conservative in order to ensure adequate 
strength margins. These excess margins can 
be safely reduced and the potential of compos
ites enhanced with the development of improv
ed fatigue prediction techniques. 

In order to provide realistic composite fa
tigue predictions, failure mechanisms and 
math models which predict these mechanisms 
for both the individual fiber and the combined 
liber/matrix have to be established. Basic re
search and exploratory development programs 
are being conucted so that the fatigue pro· 
cesses can be characterized and the results us
ed to develop a predicted capability for these 
procedures. This research should produce a 
generic understanding for a wide range of 
composite systems and lead to semi-empirical 
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Flight Service of 
Composite Components 

rules that will reduce testing requirements and 
conservatism in composite components. 

With the potential widespread use of com
posites in helicopters, there has also been 
some concern expressed that the energy ab
sorption capability of composites may be less 
than the aluminum construction it replaces. A 
Jariely of composites and structural concepts 
are being continually tested by the Structures 
Laboratory to evaluate their energy absorption 
capability. 

Preliminary results from these tests show 
that this capability can be as good in compos
ites as aluminum if the component is designed 
around composite characteristics instead of 
trying to use composites as a direct substitute 
for metals. The design and fabrication of com
ponents entirely around the composite charac
teristcs will also improve the costs, producibil
ity, and weight savings; therefore, new techni
ques for developing this capability are continu
ally being explored. 

Successful development of the technology 
for improved rotor desi.gn and advanced com
posites will enhance the Army's potential with 
regard to product improvement programs for 
existing systems as well as the next generation 
of Army Aviation vehicles. As with all of AV
RADCOM's R&D efforts, these programs are 
designed to reduce the time for implementa
tion, cost, and the risk in applying those tech. 
nologies necessary to be responsive to the 
users' requirments. 



A BREEZE HOIST CAN ADD 
RESCUE MISSION CAPABILITY 
TO THE SIKORSKY UH·60A 

A small but powerful Breeze Rescue Hoist, reach
ing down where nothing else can go, can add 
greatly to the mission versatil ity of the UH-60A 
"Black Hawk" developed for the U.S. Army by 
Sikorsky Aircraft. And because this hoist design 
is mounted "off the Iloor and out of the door", 

as on the Sikorsky SH-60B " Seahawk" helicopter 
for the U.S. Navy, it will al low full cabin access 
for mission requirements. 

The Breeze Model Bl-27100-10 Hoist provides 
a "systems interlace" with the SH-60S, used in the 
Navy's LAMPS prog ram - assuring the common
ality of spa res and system support sought through
out our Defense Forces for lop operational and 
cost effectiveness. 

BREEZE CORPORATIONS, INC. 
"53 Years 01 Safe ly and Depend/lbili ty" 

700 liberty Avenue, Unioo, N. J. 07083 • 201·686·4000 

Aero/Space Actuators, lioists, Winches & Controls · Aircraft Cargo loaders 
Automotive & Industrial Clamps · Tractor·Tralier JacKnife Controls 

Rldar Antenna Drives · RFI Shieldinil Anemblie$ 
law Enlorcefl1tfll .1Id Industrial Security S)'$tems 



A LMOST THERE • • • AND 
LESS THAN A YEAR TO GOI 

STILL A GREAT 
DECISION! 

BY COLONEL TERRY L GORDY. PRO.JECT MANAGER. 
CH-47 MODERNIZATION PROGRAM 

A vear from now, the CH-47D will be en
tering its first production year. A fleet of 

totally remanufactured CH-47 Chinooks will 
start a new 20-year life of faithful and even more 
produdive and reliable service for the U.S. 
Army. 

In 42 short months, totally new transmis
sions, rotor blades, hydraulics, electrical, AUJ(ili
ary Power Unit (APU), advanced flight control, 
and cargo handling systems have been de
signed, fabricated. tested and qualified. Safety, 
survivability, reliability. and maintainability have 
been intensively engineered and worked to pro.. 
duce the best Chinook ever. 

More than a PIP! 
Understanding of the extent of the CH-47 

Modernization Program is a frequent miscon. 
ception in Army Aviation today. It is not a typical 
Product Improvement Program (PIP) with sev
eral modifications_ It is a total remanufacturing 
effort All aircraft will be completely stripped of 
all components, systems, wires, tubes and con
trols - right down to the bare skin and string
ers. Structural modification to incorporate new 
and higher power components, and «:hanges to 
permit operation at heavier gross weights and to 
repair prior damage will be incorporated. 

All CH-4 7 As, Bs, and Cs will be«:ome a com
mon «:onfiguration and will be zero-timed. The 
Army is saving over $1 million per aircraft with 
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this proven approach compared to the price of a 
new development aircraft. 

Update from our last article reflects a lot of a«:
tivity and many ac«:omplishments_ Sin«:e the 
roll-out of the first CH-47D prototype on 6 
March 1979, ils flight envelope has been com
pletely expanded and developed. Flights in ex· 
cess of 50,000 Ibs .• speeds to 180 knots. testing 
with multi·poinl suspension of external loads, 
etc., have been accomplished (Figure 2). 

Major testing ahead 

By press time, the final Preliminary Airworthi
ness Evaluation by the USA Aviation Engineer
ing Flight Activity (AEFA) test pilots and crews 
will have been completed and the Army's 
Development Tests (DT II) will have been 
started at the Aviation Development Test Ac
tivity (ADTA) at Fort Rucker. Al. Following DT 
II, Operational Tests (OT II) will be initiated by 
the Operational Test and Evaluation Agency 
(OTEA) at Fort Campbell, KY, and completed in 
May 1980. 

A strong Army - industry team is working 
hard and at a fast pace to make this powerful 
and durable workhorse available to the soldiers 
in the field as quickly as possible. We are happy 
to report that the CH-47 Modernization Program 
Is still on cost. ahead of schedule, and meeting 
all requirements. 

looking back at the many alternatives that 



Still a Great Decision! 
(Continued from Page 55) 

could have been taken to provide the Medium 
lift Helicopter capability, there is convincing 
evidence that we made the best and most pru
dent decision to modernize our existing fleet. 
This decision allows continued use of our 
available Chinook· trained crews, training 
facilities, and basic maintenance procedures 
and facilities. 

The CH.470 approach greatly improves the 
fleet operational readiness without penalties of 
introducing a new model a ircraft. The years of 
Chinook learning and experience can continue 
to be utilized to operate even more efficient air
craft. 

Bener funding distribution throughout the 
Department of Defense can be achieved as a 
result of the remanufacturing modernization ef
forts. A proven logistics wholesale supply system 
capable of high speed and responsive delivery 
of heavy, outsized, and non-divisable loads to 
sustain the baHies across wide fronts can 
economically be provided at near Authorized 
Acquisition Objectives (MO) levels without 
bankrupting the Defense budget. 

less than a year to go before production. A 
lot of work by many people got the CH-47D 

SUPPORTING AVRAOCOM, TSARCOM 
PROJECT MANAGMENT AS 

PRIME CONTRACTOR FOR THE 
DESIGN/ IMPLEMENTATION OF 

_ AMSEC MODELS FOR RAM.D, RCM, 
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COBRO CORPORATION 
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here. The best Chinook yet - Still a Good Deci
sion! 
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NEW EYES FOR 
THE ARTILLERY 

BY COL GEORGE F. CHRISTENSEN. PM. TACTICAL 
ABN 

WHAT is over the next hill? An 
accurate answer to this question has 

eluded battlefield commanders down through 
history. Whether armed with yesterday's can
non , loday's modern artillery piece or 
tomorrow's General Support Rocket System 
(GSRS), the artilleryman still has the capability 
to shoot farther than he can see. 

In response to this frustration, the ar· 
tillerymen climbed trees, later used balloons. 
and during World Wars J and 11, used observa
tion aircrah. These methods provided a means 
of target acquisition but lacked the ability to ac
curately adjust the artillery in real time. 

Introduced in 1974 
In 1974 the U.S. Army spearheaded the in

trodudion of Remotely Piloted Vehicles 
(RPVs) for the battlefield with the "Aquila" 
System Technology Demonstration Program. 
The program determined that sufficient technol. 
ogy was available to field a tactical RPV system. 
The success achieved convinced the user com· 
munity that the RPV would see over the next hill 
and beyond! 

The .. Aquila" demonstrator was evaluated 
by the Army in field operations to measure its 
utility in performing field artillery missions. It 
demonstrated the potential of RPVs to satisfy a 
critical operational requirement in the areas of: 

• Target Acquisition 
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• Target location & Artillery Adjustment 
• laser Target Designation 
• Real Time Surveillance 
The majority of the Army field tests were con

ducted by enlisted personnel at Fort Huachuca, 
AZ. More than 218 flights of the technology 
demonstrator system were conduded, and the 
system successfully demonstrated the potential 
of a tactical system to perform the required mis· 
sions. 

High degree 01 survivability 
Perhaps the most impressive demonstration 

took place during tests in early 1978. At White 
Sands Missile Range, the air vehicle designated 
a tank target for an incoming Copperhead 
round fired from a 155mm howitzer at a stand
off range of 11.5 km. The Copperhead scored a 
direct hi' on the tank. During tests at Fort Bliss, 
TX, more than 2,000 rounds of radar-directed 
anti-aircraft fire, and nearly 1,000 rounds from a 
50 caliber gun were fired at the air vehicle with· 
out a single hit, demonstrating its high degree of 
survivability under fire. 

An RPV can place the artilleryman's eyes 
on the total batflefield using highly survivable 
unmanned aircraft. Using state-of-the-art 
miniaturized communications and data 
transmission systems and computer technol. 
ogy, the artilleryman can see and put steel on 
the target to his maximum range. 



New Eyes for the Artillery 
(Continued from Page 57) 

AVRADCOM contracted with Lockheed Mis
siles & Space Company on 31 August 1979, 
for the full scale engineering development of 
the required militarized tadical system. The 
contractor has conducted pre liminary wind 
tunnel tests, payload integration studies, and 
constructed soft mockups depicting the 
system. First flight will be in August 1981. and 
in April 1983. the Army will begin production 
of its "New Eyes for the Artillery". 

An RPV Section will be able to set up and 
be ready for launch in less than one hour after 
arrival at a taclicallocation. At the completion 
of a mission or other notification , the system 

Shown above is it full scale mockup of the 6.5 
foot long, 13 loot wing span, 200 Ib, air vehi
cle. The vehicle is mounted on a prototype 
shuttle that ;s pneumatically propelled along 
the launch rail. The engine ;5 a 26 horsepower, 
2 cycle, 2 cylinder "pusher" surrounded by a 
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can be broken down and ready for transport in 
30 minutes. The section presents no unique 
convoy signature. Launcher and recovery sys
tems fold and collapse and will be obscured 
from observation under canvas supported by 
standard bows. 

The heart of the RPV system Nuclear 
Ballistic Chemical (NBC) hardened Ground 
Control Station (GCS). It houses the system 
computer. TV displays, )(-y plotters. automatic 
tracking system, control and display consoles 
for the air vehicle and payload sensor opera
tors, mission planning area, and integral T rain
ing Interface Unit. Through a remote ground 
terminal the operators communicate with the 
air vehicle and receive information back from 
the airborne mission equipment and air vehi, 
de stalus sensors. 

circular propeller shroud. A dummy '14;55;011 
Payload Subsystem' is shown on the forward 
underside of the RPV's fuselage. Also shown 
under the wing /5 a small while radome cover
ing one of the two tracking, anti-jam data link 
antennas. 



WHATS NEW WITH 
THE ASH? 

BY COLONEL IVAR W. RUNDGREN. PROJECT MANAGER. 
ADVANCED SCOUT HELICOPTER IAVRADCOMI 

A LTHOUGH it's only been a short time 
since the ASH program was presented in 

totality in the Special ASH Issue of Army Avia
tion (October 1979). adivity has not dimin
ished. 

First and foremost, the ASH Special Study 
Group (SSG), through extensive utilization of 
the CARMONETIE and Aviation Wargames 
(AVWAR) computer models and other techni
ques in the Cost and Operational Effective
ness Analysis (COEA) has reaffirmed the need 
for an ASH on the modern baHlefield. As of this 
writing, the ASH COEA is nearing completion, 
and I think I can safely say thai never before 
has the requirement for a weapon system been 
examined in such depth and with such close 
scrutiny. 

Mission package identified 
The ASH SSG identified the mission equip

ment package that is essential in the scout to 
perform its required mission. This mission 
package includes the following: Mast Mounted 
Sight (MMS) to provide day and night target 
acquisition, laser tracking and target designa
tion, night vision capability for the pilot, NOE 
communication, navigation capability to in
clude target location and hover hold. arma
ment hard points and video recorder_ 

The above mission package would equip 
the ASH to perform the following missions: 
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hunter/ killer role with the attack helicopter, 
field artillery observation. battlefield manage
ment, and area and convoy security_ The ar
mament hardpoint will accomodate air-to-air 
self-protection, air defense suppression, and 
air-to-ground anti-armor, if required. 

Decreased detectability 
A special test of a MMS on a helicopter per· 

forming the scout role has confirmed that the 
MMS affords a significant decrease in detecta
bility and vulnerability of the scout helicopter 
in the NOE environment. The ASH Required 
Operational Capability (ROC) now in the ap· 
proval cycle. includes the requirement for the 
MMS and the mission equipment capability 
listed above. 

An ASH Test Integration Working Group 
(TIWG) is being established to facilitate the co
ordination, interface. and integration of the 
program test requirements and expedite the 
Coordinated Test Program (CTP) and the 
Test and Evaluation Master Plan (TEMP) 
process. An additional major thrust of the ASH 
TIWG will be to reduce the duplication of tests 
and to maximize the utilization of test results 
from prior aviation programs as they relate to 
the ASH program. 

The development test and evaluation pro
gram will be formulated for an agile helicopter. 

(WHAT'S NEW/ Continued on Page 89) 
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ASE - THE FREE WORLD'S 
STANDARD FOR INCREASED 

COMBAT EFFECTIVENESS 

BY COLONEL DANIEL J. DeLANY. PROJECT MANAGER. 
AIRCRAFT SURVIVABILITY EQUIPMENT IAVRADCOM) 

T HE Aircraft Survivability Equipment 
(ASE) Project Manager's Office and a 

close knit DARCOM/ TRADOC/ Navyl Air Force 
management team, successfully develop ur· 
gently needed items and field them in record 
time. within the "system." 

The ASE Program 
Aviation missions on the modern battlefield 

have added the requirements for vastly im
proved weapons effectiveness. intelligence col
ledion, and electronic warfare. This same mod
ern battlefield with a ll of its sophisticated hostile 
a ir defense systems dictates the need to empha
size a ircraft survivability - a critical dimension 
of "staying power." 

In response to this need and to pursue a sys
tems approach, the Secretary of the Army 
established centralized management of ASE 
under a single charter. This approach, unique 
among all of the services. has been one of the 
major contributors to the mission accom plish
ment for Army Aviation. 

The ASE Project Manager is chartered to: 
• Develop and provide appropriate counter

measure equipment against all a ir defense 
threats. This encompasses the entire threat 
spect urn of Infrared (IR) radar, laser. and op
tically controlled guns and weapons. This equip. 
ment is for application to the current aircraft fleet 
and all new development aircraft. 
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• To ensure that Army Aviation is prepared 
to meet and maintain a viable ASE technology 
base. 

The Project Manager is assigned to AVRAO· 
COM in Sf. Louis, MO. However, in order to ex· 
ecute its charge, many technological discip· 
lines are needed . therefore dedicated labora· 
tory and functional support is being provided 
from severa l commodity commands, depots 
and agencies. Eledronic items are managed 
by the Electronic Warfare Laboratory, Fort 
Monmouth. NJ of the USA Electronics Re
search & Deve lopment Command (ERAD
COM). 

The USA Armament Research and De
velopment Command (ARRAOCOM) man· 
ages the development of chaff and flare sys· 
terns. AVRAOCOM provides the development 
of infrared suppression equipment, ballistics 
hardening. and the ai rcraft integration of all 
ASE systems. This allows the supporting 
organizations to provide the day-to-day 
management of the hardware items and free 
the ASE PM to concentrate on program plan
ning. budgeting and macro management in 
co-ordination with the ASE Permanent Steer
ing Group (PSG). 

The ASE PSG was formed at the direction 
of DA from the Joint Working Group which 
generated the ASE ROC. The PSG is a 
management team consisting of represen-



ASE 
(Continued from Page 61) 

tafives from all of the TRADOC agencies, 
FORSCOM, USAlEA. the Intelligence com· 
munity, and DARCQM subordinate com
mands. The PSG is the epitome of. and a real
time fundiona' example of, the combat 
developer I materiel developer team concept. 

The ASE PSG has been operating through
out the total life cycle of all ASE hardware 
items. It has been possible to quickly and effi. 
ciently formalize user requirements, make 
rapid and effective trade-offs during develop
ment, significantly reduce development times 
and ensure user satisfaction with the materiel 
developed and fielded. 

System fielding in 3·5 years 

Development times for ASE have been 
reduced to two to three years total, resulting in 
lead times between development initiation to 
actual fielding of three to five years. The ASE 
PSG meets formally every four to five months, 
but the members participate almost daily In 
test coordination, technology and threat up· 
dates, logistics reviews, and financially and 
program status reviews. Every major ASE pro· 
ject has satisfied the appropriate formal decis· 
ion process and ali IPR's have been satisfactor
ily consummated. 

The program overall has met or bettered 
technical, cost and schedule goals. During the 
past few years, the ASE project has exper· 
ienced only a few technical problems, al. 

The advanced hot metal plus plume infrared 
(IR) suppressor and AN/ ALQ·144 IR Jammer 
shown in close U{.J on the new AH· 15 Cobra. 
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The AN/ ALQ·136 small radar jammer for the 
AH· IS Attack Helicopter. 

though most "tasks have explored complex 
technologies and have been pursued on an ex· 
pedited basis. 

In fact, the performance has led the way in 
new areas of technology demonstrating major 
breakthroughs in the state·of·the·art. Those 
have established the U.S. Army as the leader in 
infrared and radar countermeasures survivabil. 
ity from the standpoint of effectiveness cost/ 
weight, reliability and potential for growth. 

ASE in the Field 
The results of the Army's eHorts is 

measured best by examining what the field ar· 
mies have and are getting. For high·priority, 
tactical units deployed worldwide, Infrared (IR) 
suppressors and paint provide protection for 
Army aircraft against surface-ta-air missiles. 
The APR·39 radar receiver is presently being 
installed on the aircraft. 

Special Electronic Mission Aircraft (5E
MA) units, which received more sophisticated 
IR jammers and radar warning receivers, got 
more attention last year as aviation units were 
given updated training devices, and equip. 
ment improvements were started to meet the 
threat and field environment. 

Improved IR suppressors were qualified 
and are entering, or have entered, production 
for the OH·58, AH·l, RU·21 , and OV-1; imd IR 
jammers were developed for the AH, UH, 
AAH. Black Hawk. and OV.l / RV· ' (Figures 1 
and 2). The dual mode M·130 chaff fire dis· 
penser was qualified and entered into produc· 
tion to protect the CH-47 and RU·21. Later, 
this system will be joined with the automatic 
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missile detector, now entering its fi.nal major 
stage of development and testing. 

In the radar area, the M·nO was also Quali. 
fied for the chaff mode, entered production, 
and was fielded with the first Guardrail unit de· 
ployed to U.S. Army, Europe. After operational 
evaluation and Qualification is completed, it 
will be added to applicable tactical front-line 
aircraft. For attack helicopters and other air· 
craft, the radar jammer now completing engi
neering development should afford the neces· 
sary protection for "stand.and·fight" missions. 

Tri-Service and Allied Interests 
The ASE Program is not limited to the U.S. 

Army. The three services (USA, USN, USAF) 
maintain a central office and organization in 
Washington, D.C. which encourages the shar
ing of technology, test facilities, and ap
propriate eQuipments. PM-ASE is the Army's 
principal member of this organization and 
be·cam~ the Tri·Service Chairman in January 
1979. 

This Tri-Service organization, the Joint 
Technical Coordinating Group on Air-craft 
Survivability (JTCG/ AS) sponsored a joint 
service Memorandum of Agreement (MOA), 
on ASE for helicopters and selected fixed wing 
aircraft. The MOA which was signed at the Ser· 
vice Headquarters level assigned the following 
responsibilities: 
• The Army will be the lead service and will be 
responsible for development and procurement 
of the following ASE for all service users: 

• Infrared (IR) jammers for sma ll helicop. 
ters and designated fixed wing ai rcraft. 

• Lightweight, low cost radar warning reo 
ceivers for helicopters and selected fixed wing 
aircraft. 

• Radar jammers for application to aHack 
hel icopters and other selected aircraft. 

• Missile Detedion System - pulse dop. 
pie, (AlQ-156). 

• Laser Warning Receiver for application 
to helicopters and selected fixed wing aircraft. 
• The Navy as lead service for the following: 

• IR jammers for large helicopters. 
• Radar jammer to counter CW radar-con

trolled weapons. 
• Missile detector that uses an ultra-violate 

(UV) sensor for detection. 
• The Air Force as lead service for a missile 
detector that uses an IR sensor for detection. 
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Since the signing of this MOA, progress on 
cooperative programs has expanded and ac· 
celerated. The services are in the process of ex
panding the MOA to include many new tech· 
nolog ical areas with emphasis on the earl!.' 
stages of development (e.g., 6.2, 6.3 phases of 
R&D). 

As can be seen from the above, there is a 
very close cooperation within DOD on all ASE 
programs. Further, it clearly demonstrates that 
the other services agree with and have confi
dence in the Army's approach since they are in 
the process of adopting much of the Army's 
ASE for their own aircraft. ASE cooperation is 
nof limited to the U.S. Department of Defense. 
PM ASE has been chairman of a Special 
Working Party (SWP) on survivability as a part 
of the Quadripartite Working Group on Avia· 
tion ~ (Members are the U.S., United Kingdom, 
Canada, and Australia.) 

The SWP is devoted to the exchange of in· 
formation with the potential of adopting se· 
lected items of A5E for common use. In Nov· 
ember, PM ASE was again invited to provide 
an information briefing to Panel X (Aviation) at 
NATO Headquarters. The purpose of this 
briefing was both to provide information ex
change, and to discuss the potential of adop
ting selected items of ASE for common NATO 
use. 

In September 1978, .(U.S./German talks 
along wilh U.S./U.K. falks,) ASE briefings were 
provided at the request of the host countries 
and it is possible that the future will bring 
about a NATO level program for selected items 
of ASE. In addition, there are continu ing ef. 
forts on a bi-Iateral basis with the, U.S.lU.K, 
U.S.lGermans, and with individual FMS cases. 

Future for ASE is Today 
ASE is fully funded and supported by DA, 

DOD, and Congress because it has proven 
itself Quicker than any other "-ility" in the Army 
. .. "and the winner is" ... Combat Aviators 
with improved Combat Effectiveness! 

••••••••••••••••••••••••• 
ASE Multi-Display 

A major area of the Exhibit Hall at the 
April, 1980 AAAA National Convention is 
expected 10 be devoted to displays featuring 
current Aircrah Survivability Equipment. 

••••••••••••••••••••••••• 



THE AIR TRAFFIC MANAGEMENT 
CHALLENGE IN A LOW 

VISIBILITY ENVIRONMENT 

BY COLONEL ROY WHITE, PROJECT MANAGER, 
NAVIGATION/CONTROL SYSTEMS IAVRADCOM) 

T HERE are many individ ual ideas and 
schools of thought in Army Aviation about 

how we should deal with operations in low visi· 
bility conditions. bad weather. No doubt. many 
are valid. 

Some are simplistic. Others are complex. 
Many have been formulated without benefit of 
actual operational experience under very low 
visibility conditions. Other schools of thought 
are pre·conditioned by long. term exposure to 
the ways the Federal Aviation Administration 
(FAA) prescribes civil operations in bad weather. 
Others say the problem is solved if one signs up 
to the idea of na~of-the-earth (NOE) flight. 

Another perspective 
WJthout subscribing to or disavowing any of 

the foregoing, the ensuing discussion invites a 
look at this subject from another perspedive -
one that includes the function of command and 
control. The need for good ai rcraft instruments 
and flight control systems for flying in bad wea· 
ther is not ignored, but that should be the sub· 
ject of another article. 

The air traffic management challenge is the 
realization of efficient and reasonably safe avia· 
tion operations during periods of low visibility. 

Everyone who has ever flown in these condi· 

65 

lions knows that operational efficiency degrades 
sharply. One becomes almost tOlally immersed 
in flying Ihe aircraft and in landing at a safe 
haven. "See and be seen" becomes a meaning. 
less concept. 

During the time one is in these conditions, lil
tie thought can be given to mission responsibil· 
ities such as delivering supplies, firing guns, 
evacuating wounded. or to the job of surveil
lance and reconnaisance. Keeping up with the 
situation and knowing where you should be 
along with other nearby a ircraft and what you 
should be doing next is outranked in priority by 
the need to keep the ai rcraft upright wJthout 
benefit of outside cues. 

Effective employment defined 
This"does not have to be the case, nor should 

it be, if we colledively want to see an operational 
pay·off for the substantial investment the Army 
has made in aviation. 

Specificall y, effective employment of Army 
Aviation should permit the following: 

• Almost complete freedom of movement of 
aircraft anywhere on the battlefield. 

• Effective em ployment of aircraft in the 
mission area. 

• Up·to·date information for aviation com· 



Air T raffie Management 
(Continued from Page 65) 

manders on the whereabouts of his aircraft and 
the ability to control them, both in real time, 
e.g., divert them to a diHerent location or to 
another, higher priority mission. 

• Recovery (landing) of aircraft at home 
base or some other desired location. 

Some of the foregoing is possible now, 
when the weather is reasonably good and 
when we're able, operationally. to deal with 
enemy antj·alrcraft capabilities, e.g., NOE 
flights. It is quite another story when these con· 
ditions do not exist. Also, it could be argued 
that we should take the view thaI survival in 
bad weather conditions is not our only con
cern. Exploitallon of these conditions, on occa· 
sion. to serve our own purposes may be equal. 
Iy as attractive. 

Probably, one of the most important things 
that happens in our attempts to address the 
challenge of operating in bad weather is 
recognition of the need for a responsive com· 
mand and control system. In addition, it is 
necessary to distinguish between, but at the 
same time recognize the importance of, the 
relationship between "command and control" 
(C&q and "and air traffic management." 

COMMAND AND 

~~,,:,!llOL UNIT I 

A partial cutaway of a 
command and control 
master unit to be tested. 
I) Dis{Jlay and control 
station. 2) Climate con· 
trol unit. 3) Air distribu· 
tion. 4) Cartridge mag· 
netic tape unit. 5) Com· 

;~:~~~;<j:~:~~, unit. ~ . 7) 
mIg provisions. 

8) Power control. 9)AN/ 
UYK computers; Not 
shown. 10) ANIUYK-7 
computer. 11) Radio 
antenna. 66 

Neither individual aircraft crews nor aviation 
units can expect to operate on a completely 
discretionary basis on the battlefield while out 
of contact and, consequently, isolated from the 
control of their commanders. If Army Aviation 
is to keep up with the remainder of the man
euver elements of the Army, command and 
control, in real time, must be provided. 

Implicit in this capability is the ability of the 
commander to communicate with his crews, to 
pinpoint their location of all times, and to know 
how their operations are meshing with the 
overall scheme of maneuver. 

The overlapping functions of air traffic 
management with that of C&C, then, are readi. 
Iy discernible. Air traffic management, of 
course, involves the mechanics of actually 
moving aircraft about in a safe and efficient 
manner and in recovering them when that time 
arrives. This process in Army operations is 
often complicated by the fad that many aircraft 
are flying around the battlefield at the same 
time, and often en masse. 

The call for a real time command and con· 
trol capability for Army Aviation is immutable. 
One only has to look at what the artillerymen, 
infantrymen, and tankers are doing in order to 
advance their C&C capabilities; TACFIRE, 
TOS, PlRS, JTIDS; to recognize the necessity 
for aviation to do the same. 

The Armor, Artillery, and Infantry Schools 
and Centers, in coordination with the Signal 
School and Center and CACDA, are devoting 
some of their best talent and much of their time 
to the command and control problem. In addi. 
tion, they are working closely with the develop. 
ment community in solving the problems. In
deed, some among their number are now serv
ing as projed managers for command and 
control systems. 

These schools and centers, together with 
their developer counterparts, are working on 
systems that will permit commanders to know 
precisely where every unit, tank or artillery 
piece is at all times and what they are doing. 
More importantly, they'll will give them the 
ability to direct their units' adions in real time. 

In some cases, transfer of data throughout 
the system will be done automatically without 
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being "touched by human hand," Army Avia
tion elements are more mobile, potentially as 
lethal, and as much needed in the total opera
fion; but that will not be realizable if we are in 
the wrong place, at the wrong time, or even 
worse, 5i"i09 on the ground somewhere, 
weathered in and not in the communications 
net. 

The solution to Army Aviation's command 
and control problem may well contain much of 
the solution 10 our air traHic management 
problem; therefore. solving them should be 
viewed as one challenge. Avoidance of similar, 
if not duplicate, black boxes on the aircraft is 
one reason. Cost, weight, and power savings 
are other reasons. Often overlooked but one of 
the foremost reasons is to reduce further de· 
mand on the use of the frequency spectrum. 
Anyone who has ever operated on an FM radio 
net, or tried to, requires no further reminder. 

Technologies and approaches are varied 
and are many. AVRADCOM, along with other 
development commands of DARCOM and of 
the other Services. are deeply involved in 
several programs. Broadly stated, transfer of 
data, communications, manipulation of data, 
and displaying of data are the prime areas of 
R&D. In the first two, the need for speed is very 
important. 

Burst transmissions ahead 

For Instance, If one realizes that much of the 
communication in a C&C and air traffic 
management system does not have to be by 
voice, one can, by burst transmission, in the 
space of one thousandth of a second. transmit 
what would otherwise take minutes to do by 
voice. Time slotted communications, as in 
time·divislon.multlple·access systems. unbe
lievably fast data manipulation by today's and 
tomorrow's computers, and highly flexible 
data displays could all be cornerstones of 
Army Aviation C&C and air traffic manage· 
ment system In the future. 

Solving our C&C and air traffic manage· 
ment problems must be done in dose 
coordination with those on·going efforts of the 
combat arms elements. Obviously, we do not 
operate in isolation from them. In fact, some of 
the technologies being developed and used by 
them may well speed us along to an earlier 
realization of our goals. 

A typical network o f if time·division·multiple· 
aaes!> system. Coverage 01 a whole battlefield 
i!> dL.-hieved with automatic relaying between in· 
dil'idudl user!> and the master unil where evl"ty 
Wil"r'!> position i!> determined dnd displayed. 

This article began on the theme of aviation 
operations in low visibility conditions and mov· 
ed into a short discussion of command and 
control and air traffic management. The rela· 
tionship between the two subjects is insepar· 
able. Attempts at operating efficiently and ef· 
fectively in very low visibility conditions 
dramatizes the need for an effective C&C and 
air traffic management system. Development 
of one part of this system should not occur 
without development of the other. 

Without question, development and imple· 
mentation should be evolutionary. If we are to 
stay abreast of the ground maneuver elements 
and be where they need us when they need us 
in the future, development of both must be 
realized. AVRADCOM Is vitally concerned with 
its responsibilities in all aspects of Army Avia
tion. Definitely. air traffic management and 
command and control are important areas of 
concern. 
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T HE DEVELOPMENT AND 
Q UALIFICATION DIRECTORATE 

AVRADCOM'S FAA 

BY CHARLES C. CRAWFORD, JR., DIRECTOR, 
DEVELOPMENT AND QUALIFICATION IAVRADCOMI 

M ANY 'of you may not realize that 
even today most of our front line 

helicopters were developed for the U.S. Army by 
our sister services or they are essentially com· 
mercial helicopters type-certified by the FAA. 

The UH· ' series. through the ·0 model, was 
developed under the engineering management 
of the Air Force as was the case for the CH·47. 

Our OV-1A and OV·1B Mohawks were 
engineering products of the U.S. Navy. Both of 
our light observation helicopters and the Flying 
Crane were type-certified by the FAA. 

More recently, management recognition of 
the unique requirements of Army helic"'-.. ~ters. 
combined with user operational innovarions, 
have led to a concerted effort by the Army to ob· 
tain authority to develop and qualify its own air 
items. From the regulatory point of view, 
Defense ' Procurement Circular 32 opened the 
door for this effort in 1966. 

T he Cobra was our first effort 

The Army's maiden development effort was 
the Cobra, followed almost immediate ly by the 
CH·47B/ C modifications. The real technical 
gains, by utilizing an engineering development 
team dedicated to insuring that our helicopters 
are optimized for the military environment, will 
not be realized until operational units are equip· 
ped with the Black Hawk, the AAH, and, as 
economics permit. a modern ASH. 
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The FAA serves a vital role, not only in the 
U.S., but in the entire world, in the all·important 
maHer of regulating air commerce to foste r avia· 
tion safety. In the simplest of terms this means 
insuring the airworthiness of all commercial air· 
craft flown within this country and by this coun· 
try throughout the world, licensing pilots and 
mechanics, and establishing and managing safe 
air traffic control procedures. The safety record 
of aviation in this country and international ac
ceptance of U.S. aeronautical products would 
indicate a job we ll done. 

Airworthiness qualification 
Within the Army, AVRADCOM's Directorate 

for Development and Qualification has full 
responsibility, as authorized by AR 70·62 en
titled "Airworthiness Qualification of Army Air· 
craft Systems" effective 15 September 1978, 
for the first of the FAA responsibilities mention· 
ed above. This regulation implements Army 
policy for airworthiness qualification of sys· 
terns , subsystems, and allied equipment 
undergoing new development or for major 
modifications of standard and nonstandard Ar· 
my air items. 

What does airworthiness really mean? 
It is a demonstrated capability of an aircraft 

or aircraft subsystem or component to function 
satisfactorily when used within prescribed 
limits. The key word is "satisfactorily," not 
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just "safely." Helicopters designed to civil 
safety standards may be a potential death trap 
in the combat environment where the ballistic 
threat ranges from catastrophic flight control 
system damage due to small arms fire to total 
destruction of the vehicle from a single 
medium caliber round . Operational and flight 
performance standards for air taxi services in 
New York, Chicago, or los Angeles may be 
totally unsatisfactory in the jungles of Africa. 
the mud of Southeast Asia, the sands of the 
Middle East, or the ice covered Ardic regions. 

for instance, the ground effect take.off 
capability from the Denver airport in the heat 
of the summer, is difficult for most non-milIary 
helicopters. Therefore, greater emphasis is 
placed on weight and flight performance to 
allow the Army helicopters to operate satisfac
torily, and to excel under extreme environmen
tal conditions throughout the world_ 

The key areas 
The special engineering efforts that go into 

the development of the white sheet of paper 
"aircraft" with regard to the configuration that 
can survive in the combat environment are 
rather obvious. Consequently, I will not dwell 
on them but only mention a few key areas_ 

From the structural Integrity point of view, 
every set of predicted loads. every stress 
analYSiS, every static test, every fatigue test. 
every drop test for crashworthiness is of crucial 
importance to basic airworthiness. Verification 
of material processes, ballistic invulnerability 
testing, out-of-balance testing to establish 
maintenance limits, and vibration testing to 
detune sensitive components, all lead fo more 
soundly designed vehicles. 

From the performance and flying quality 
view point, the detail effort to reduce empty 
weight and external drag, the redundancy of 
flight control system components, the failure 
analysis of electrical and hydraulic elements of 
the flight control system, and the proper opti
mization of automatic stabilization equipment 
are keys to reducing the flight crew workload 
under the pressures of combat. The need for 
durable transmissions, even after massive lub
rication failures from battle damage; low fuel 
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consumption; engines that are highly depend_ 
able and forgiving under less than perfect 
maintenance; and fuel systems that are com_ 
pletely reliable are a must for the military 
helicopter_ 

It is " penny wise, pound foolish"not to have 
engine redundancy when operating in a com_ 
bat environment when mission equipment ap_ 
proaches or exceeds a million dollars In value 
(be it ordnance, vlsionics, communications, or 
related equipment). "Fly it home to fight 
another day" must be the soldiers' byword. 

Therefore. the benefits to the Army in hav
ing its own military development and qualifica
tion team during new developments are 
straightforward. However, affordabilify prob
lems impacting not only the entire DOD, but 
specifically. Army Aviation, are such that the 
same emphasis must be placed on the engi
neering and qualification of modiflcatons to ex
isting helicopters in order to insure that only 
the most combat durable air items are pro
vided within cost and schedule restraints_ 

Towards this end, the airworthiness regu la
tion has a new Impact on operational units with 
fielded aircraft. in that any aircraft which has a 
major modification must be subjected to major 
re-qualifications. These major modifications 
which are subject to a design to re-qualification 
are modifications which could measurably ef
fect structural integrity; propulsion or drive sys
tem operation; aerodynamic characteristics, in
cluding drag; electromagnetic characteristics; 
navigational system effectiveness; weight and 
balance; and flight control system authority 
and effectiveness_ 

There is a tremendous tendency for units 
making such modifications to request an air
worthiness release at the last minute. However, 
when modifications are initially planned, in
volvement of the development team with the 
skills in the disciplines described above can be 
of immeasurable value. Therefore, the AV
RADCOM airworthiness team welcomes the 
opportunity to provide airworthiness qualifica
tion and development support of aircraft sys
tems, aircraft subsystems and allied equip
ment. This support is most effective If introduc
ed at the design stage_ 

Our goal is a dedication to insure that the 
Army user community has "airworthy" aircraft 
in every sense of the word. 



AEFA - THE ARMY'S 
ENGINEERING FLIGHT TESTER 

BY COLONEL LEWIS J . McCONNELL, COMMANDER. 
USA AVIATION ENGINEERING FLIGHT ACTIVITY. 

S . AEFA TECHNICAL DIRECTOR 

ENGINEERING flight Testing is a limited 
and specialized portion of the total 

Development Testing (01) effort. This mis· 
sion is performed by the U.S. Army Aviation
Engineering Flight Activity (AEFA), a subor· 
dinate activity of the U.S. Army Aviation Re
search & Development Command (AVRAD
COM). The tests encompass handling quali· 
ties, vibration and performance. Handling 
qualities and vibration are assessed in terms of 
pilot effort, crew comfort and effects on cargo 
or ordnance. 

" Performance" defined 
" Performance" , as we use it. refers to air

craft capabilities in terms of how heavy, how 
high, and how fast in addition to the broad in· 
terpretation . "does it do the intended job." 
The testing supports the airworthiness 
qualification portion of DT. 

AEFA is located at Edwards Air .Force Base. 
CA as a tenant organization on the Air Force 
Flight Test Center (AFFTq. This location in 
California's Mojave Desert provides excellent 
year·round flying weather, almost unlimited 
positively controlled airspace and adjacent ac· 
cess to extensive weapons firing ranges. Co-Io· 
cation on Edwards AfB also provides for joint 
use of extensive flight test support facilities. 

The AEFA-AFFTC relationship is a model 
of interservice cooperation with the Depart· 
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ment of Defense and the taxpayers being the 
ultimate beneficiaries. The AFFTC provides 
access to engineering flight test support facil. 
ities unavailable anywhere else in the world. As 
a result of the close harmonious relationship 
developed over 19 years of association, AEFA 
is treated as a tenant privileged far beyond its 
size alone would justify. Edwards' geographi. 
cal location between the Imperial Valley and 
the Sierra Nevada/ Owens Valley/ White Moun· 
tain area provides test sites at field elevations 
from below sea level to over 12,000 feet within 
a radius of 190 nautical mUes; a feature unique 
within CONUS. 

Remote testing sites available 
The relative proximity of the various remote 

sites is a key factor in the economy of AEFA's 
flight testing even though more than half of our 
testing is conducted away from Edwards AfB. 
In addition to high and low altitude tests con· 
ducted at remote sites in the Edwards vicinity, 
AEFA performs many tests at contractor plants 
and more than thirty other specialized sites. 
locations for these tests span the United States 
and several foreign countries fror:n the Argen· 
tine Andes to Cold lake, Canada; from West 
Palm Beach. Fl to fairbanks. AK. 

While the vast majority of the workload is in 
direct support of Army aircraft development 
and qualification by AVRADCOM, AEFA has 
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The Army's Flight Tester 

performed tests for a variety of customers. 
These "other" customers have included. The 
Army Security Agency, The U.S. Forest Service, 
The Government of Iran, The foreign Science 
and Technology Center. The USAf, NASA, 
and fAA. AEFA has also provided remote site 
support for most U.S. manufactures, The 
Royal Navy of the United Kingdom, and the 
Royal Canadian Air Force. 

Unique resources required 

Accomplishment of the mission requires 
unique resources. AEFA has an inventory of 
specialized test instrumentation, data acquisi. 
tion systems, calibration facilities and special 
equipment valued at more than $11 million 
dollars. Tremendous savings in required fixed 
inventory of u'nique engineering fljght test 
related support equipment are effected by the 
co-location with the AFFTC as previously men
tioned. Our most important resource however 
is our staff of 158 skilled dedicated profession
als, including 15 highly qualified and exper
ienced test pilots_ 

AEFA has a distinguished history and has 
established a free-world reputation for excel
lence in engineering flight test The Activity 
was established with a staff of three at Edwards 
AfB as the Aviation Test Office of the Trans
portation Materiel Command (TMq, St 
louis, MO in March 1960. Except for a short 
three-year period when the Activity reported to 
the U.S_ Army Test and Evaluation Command, 
the parent headquarters has remained with the 
successors to TMC, currently AVRADCOM_ 

A history of accomplishments was climaxed 
in 1977 when the Activity was awarded the 
coveted Grover E. Bell Award by The 
American Helicopter Society for outstanding 
achievement in conducting concurrent com
petitive fly·off evaluations on the Black Hawk 
and AAH programs. 

Emphasis is placed on "engineering" in 
AEFA's testing as quantitative results are used 
as the basis for airworthiness and procurement 
decisions, and provide the basis for data pre· 
sented in the aircraft operator's manual. This is 
done with specific engineering test techniques, 
in contrast to some forms of OT where system 
characteristics are evaluated by performing 
typical mission profiles. It Is also in contrast to 
most operational tests or user tests where 
mean performance (broad interpretation) is 
assessed throughout the full range of condi
tions (tactical deployment, field conditions, 
average skill mechanic) expected. 

Two tests peculiar to Army Aviation are the 
Preliminary Airworthiness Evaluation (PAE) 
and the Airworthiness and Flight Characteris
tics Test (A&Fq. 

Early risks to test personnel 
During the early development phases or fol. 

lowing significant modification, aircraft present 
a potential risk to test personnel. This early de· 
velopment risk Is recognized in regulations 
which require that an airworthiness release be 
issued by AVRAOCOM before Army personnel 
fly any new or highly modified aircraft (AR 
70-62). The normal procedure is to task the 
manufacturer to perform first flights and early 
flight envelope expansion. 

The flight data gathered by the contractors, 
(AEFAIContinued on Page 89) 

The facilities at the 
Army Engineering 
Flight Activity (AEFA) 
at Edwards Air Force 
Base. California 



ENGINEERING 
THE FLEET 

BY COLONEL JAMES D. POTEAT. DIRECTOR. 
SYSTEMS ENGINEERING IAVRADCOMI 

T HE Dir~ctorate for Systems Engineer. 
ing and Development, the largest Sf. 

louis based e lement and the third largest or
ganization within AVRADCOM, provides readi
ness oriented engineering support for the Ar
my's fielded aircraft and aviation subsystems_ 

This support is provided to the entire Army 
Aviation community, more specifically to 
TSARCOM and the using aviation units_ While 
this article is being read, engineers from the 
Directorate are providing on-site "hands on" 
engineering support to Army Aviation units at 
CONUS and overseas locations_ This user sup
port consists of analyzing the causes of avia
tion equipment and component failures, deter
mining the appropriate fix for the problem, 
and assisting, as required, with the application 
of the fix_ 

Specialized engineering support 
The Directorate's Aircraft Systems Engi

neering Division provides this specialized 
technical engineering support for the fielded 
aircraft_ The support is affected by a dedicated 
Branch for each type of fielded aircraft. i.e .• At
tack Helicopter, Observation and Transport 
Helicopter, UH-l , Black Hawk, and Fixed 
Wing Branches. 

In addition to the above direct field support, 
the engineers of these specialized branches 
participate in concept formulation and contract 

definition of aviation systems under develop
ment; provide engineering input to safety-of
flight and maintenance/ technical advisory 
messages fa the field; and provide technical 
management and control of fielded aircraft sys
tems and related equipments with respeet fa 
Qualify Deficiency Reports, revised or new in
formation in technical/maintenance publica
tions. Engineering Change Proposals (ECP), 
testing, establishment of maximum allowable 
operating times, repair limits. and inspection 
criteria. 

A high degree of involve me nt 
A brief description of some of the other proj

ects which the Aircraft 5\o'slems Engineering 
Division has been, or is, supporting will help 
to bring its varied functions into focus. The 
Division's engineers are providing extensive 
support to the Nap-of-the-Eadh (NOE) Com
munications Product Improvement Program 
and to the flight simulator developer (PM
TRADE) in tasks from development through 
completion of the production contracts. After 
transition of the simulators to the readiness 
command, TSARCOM. the Division will can· 
tinue to provide engineering support to the 
flight simulator Readiness Project Officer 
(RPO) for the fielded systems. 

Division engineers custom designed two 
special support systems which were needed on 
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an expedited basis for the recent CH-47D de· 
ployment to Europe, a rescue hoist for aircraft 
relrieval of personnel who may be downed in 
water, and a manual method for replenishment 
of engine oil while in flight. 

Neither the above discussion nor the title of 
this article should lead the reader to assume 
that the Directorate is only concerned with the 
presently fielded Army aircraft fleet. The fleet 
we "engineer" also includes future aircraft, 
which explains the "development" part of the 
Directorate's title. The Directorate provides 
major aviation developmental projects, e.g., 
AAH, Black Hawk. and RPV. with engineering 
support. 

Providing life cycle support 
The . General Systems Engineering Divi· 

sian provides life cycle support to the aviation 
Project Managers in such specialized areas as 
aircraft survivability equipment, ground sup
port, cargo handling, and diagnostic equip
ment. One of the most visible programs being 
executed by this Division is Aviation life Sup
port Equipment (ALSE)_ 

Some of the items under development are a 
floatation kit for helicopter aircrewmen and 
passengers, an oxygen system for helicopters, 
a crash attenuated pilot/copilot seat, and an 
inflatable body and head restraint system. 

The floatation kit is a vacuum packed 
standard USAF life raft which Is easily attach. 
able to the leg of the aircrewmember or pas
senger (Fig. 1). This compact raft will allow for 

FIGURE I - Flotalion Kif for Helicopter Air· 
crewmen and passengers (USAF life rah). 
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FIGURE 2-The armored crash attenuated pi
lof/ copilot seat undergoing final qualification. 

immediate access and easy egress trom the 
downed aircraft, and will not interfere with air
crew duties. The helicopter o)r(ygen system 
will consist of a properly restrained oxygen 
tank, with appropriate crashworthy features, 
and will allow increased use of helicopters 
within the high altitude envelope. 

The armored crash attenuated pilot/ 
copilot seat is undergoing final qualification 
tests (Fig. 2). This high quality steel seat will 
meet the crash attenuation criteria, provide 
multi. hit ballistic protection and present a sub
stantial cost reduction over the present ar
mored seat with a negligible weight penalty. 
The inflatable body and head restraint sys
tem is a joint development project with the 
U.S. Navy (Figure 3). A crash sensor will auto· 
matically inflate the air bags on the two upper 
torso restraining straps, preventing whiplash 
and/ or impact on gunsights by essentially 
driving the aviator back into his seat. 

The Military Adaptation of Commercial 
Items (MACI) is another major program within 
the General Systems Engineering Division. 
Two items currently in this program are the 
Self. Propelled Elevating Maintenance Stand 
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and the Self-Propelled Crane. These com· 
mercial items are modified and tested to 
military specifications and will provide safer. 
more efficient aircraft maintenance equipment 
for use on future battlefields. 

Safety is always of big concern in the avia· 
lion community and is logica lly so within our 
business at AVRADCOM. The Systems Safety 
Officer is the AVRADCOM foca l point for all 
systems safety engineering program activities. 
This office should not be confused with 
unit/installation safety offices nor with the job 
performed by an aviation flight safety officer. 

Aircraft system safety activities 
This office directs aircraft system safety ac· 

tivitles during equipment design and develop
ment, and it ensures that system safety engi
neering criteria, principles, and techniques are 
fully considered in the development of new air
craft systems, and that similar system safety 
techniques are present in the life cycle manage
ment of 'AVRADCOM managed items. 

There are several other important programs 
which fall within the responsibility of the Di
rectorate, one being the conduct of AVRAD
COM's assigned portion of the Defense Stand· 
ardization and Specifications Program. The 
general mission of this program is to standard
ize items used throughout DOD by developing 
and using single specifications, thereby 
eliminating overlapping, duplicate specifica
tions and reducing the number of Army Avia
tion items that are generally similar, 

The coontribution of the flO 
The Foreign Intelligence OUlce (FlO) per

forms a vital function for both AVRADCOM 
and TSARCOM. The FlO is charged with the 
acquisition. analysis, and dissemination of 
threat, scientific, and technical intelligence, 
and insuring its use in support of AVRAD· 
COM's aviation research. development. test, 
and evaluation process, We are aware that the 
development of aviation doctrine, tactics, and 
the evolution of the technology base to support 
future Army Aviation systems development is 
driven by the enemy threat to be encountered 
on future battlefields. 

The flO made a significant contribution to 
Army Aviation recently by writing, publishing. 
and distributing the Threat to U.S. Army 
Aviation Systems which has been validated by 
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FIGURE 3-The infla/able body and head 
restraint system, a joint development proj
ect with the U.S, Navy, is shown inflated_ 
Tile system prevents injury by inflaling and 
essentially driving the pilot back inlo Ihe seal. 

DA as the threat to the AAH, ASH. Black 
Hawk. CH-47. RPV. SOTAS. SEMA. and ASE 
programs. 

Yes, Army Aviation, you do have a R&D 
team which is vitally interested in the aircraft 
with which you will fight. The Systems 
Engineering and Development Directorate is 
a vital part of the AVRADCOM team and the 
men and women of the Directorate are proud 
of the job they perform in " Engineering the Ar
my Aviation fleet." 



THE 50/50 
WARRANTY 

BVEDWARDJ. 
PRODUCT ASSURANCE IAVRADCOM, 

T HE role of product assurance in the de
velopment and acquisition of materiel is 

continuing to evolve. 
Although the objective of providing the user 

with high-quality weapon systems that he can 
afford to operate has remained the same, the 
emphasis has shifted towards providing the 
contractors with the techniques and the motiv· 
ation to design In these attributes as opposed 
to trying to inspect them once the weapon 
systems are in production. 

50 seconds or 50 feet? 
A product's quality in a free market is reo 

flected in large part by the warranty that's of
fered by the manufacturer. The terms of the 
warranty provide a " real lime" assessment of 
quality of the product. To some marketeers a 
50/ 50 warranty means 50 seconds or 50 feet, 
whichever occurs first. 

It's obvious from this type of warranty that 
the seller has little confidence in his product 
and, consequently, no product assurance pro· 
gram. 

The point Is a manufacturer has to thor· 
oughly understand and control the reliability 
and quality aspects of the produd before he 
can offer any sort of warranty program. The 
issues associated with understanding the risks 
of warranting the prod uct are all developed in 
the product assurance arena. 
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The fad that warranty programs are be· 
coming part of the DOD acquisition process is 
an indication that product assurance discip· 
lines are involved with the system develop· 
ment. Without a viable product assurance pro
gram during engineering development. it is 
next to impossible to discuss any type of war· 
ranty program. If a manufacturer states that his 
system entails too much risk to warrant, one 
has to wonder if the engineering development 
program has been completed. 

Management techniques provided 
In Government contracts, the product as· 

surance program provides management tech· 
niques and resources to minimize problems 
with the production hardware. The traditional 
program elements include Reliability, Availa
bility, and Maintainability (RAM), Critical 
Parts, and Quality Engineering Programs. 

In addition, work Is being done to provide a 
new technique for industry to understand the 
relationship between the quality control func
tion and produceability. This technique recog
nizes there are limits to the efficiency of the 
quality control procedures, which have to be 
considered during the design process to insure 
that a piece of hardware will consistently con
form to s pecification . This technique has been 
coined as Reliability Based Quality (RBQ). 
The following provides an explanation of the 
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major aspects at a product assurance pro
gram. 

The first impact of product assurance on an 
engineering development program came in 
the form of RAM. It was recognized that the 
characterists of reliability and maintainability 
had to be designed inlo the system in order to 
achieve "the desired affect on the production 
hardware. 

The engineering development contract had 
to include a fully integrated RAM program with 
sufficient resources to Impact the design pro
cess. To set RAM requirements for the new 
weapon systems. an assessment of existing sys
tems had to be made to determine the RAM 
characteristics. This resulted in extensive ef
lorts toward analyzing the field data on our op
erational fleets. 

The impact of RAM 
As these tools improved, the impact of RAM 

on the design process became more significant 
During the Black Hawk Program, the RAM 
characteristics were a key element of the re
quirements document. Since an accurate as
sessment of RAM characteristics had to be 
made during the competitive fly-off, a RAMI 
LOG data system was developed to provide 
high-quality information by which the source 
selection board could make decisions of the 
RAM characteristics. 

The information obtained from this data sys
tem will form the basis by which the RAM re
quirements for future helicopter systems will 
be developed. The need for this type of data 
system was recognized at the DARCOM level 
and currently is being refined Into a DARCQM 
common test data colledion system. The 
Black Hawk helicopter is the first system field· 
ed by AVRADCOM to have a fully-integrated 
RAM program. The lessons learned on this 
Program will be used to improve RAM tools to 
do a better job on future systems. 

The second area of a dedicated product as· ................................... 
The "AVRADCOM Special Issue" is the first 

of four 1980 "theme-oriented" special issues. 
later issues will cover the AAAA Convention, 
AA Equipment, and the 1980 AAH Program. 
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surance program is a quality engineering pro· 
gram with the objective to assure that "im· 
proved production procedures" do not ad· 
versely affect the RAM design and prototype 
test validation. To accomplish this, production 
acceptance test procedures must be developed 
which will verify the acceptability of production 
hardware. 

To put the reliability risks In priority AV· 
RADCOM Product Assurance recommends 
the contractor's quality assurance plan include 
an Reliability Based Quality (RBQ) Program. 
flight safety risks are reduced with an RHQ 
Critical Parts Program that places stringent 
controls over manufacture and inspection of 
critical parts, which are defined as a non·re· 
dundant item where a single mode of failure 
could prevent a safe aut,orotatlon. 

Need for product integrity 
The need for product integrity in weapon 

systems has never been greater. Poor quality is 
never acceptable, and in this time of increas· 
ingly sophisticated technology there is a high 
risk in solving field reliability/ quality problems 
with the logistics system. There is little doubt 
that the DOD contractors want to provide prod· 
ucts with the best quality available. However, 
the main competitive Issue has been acquisi. 
tion cost and even though low acquisition cost 
and good quality are not mutually exclusive, a 
manufacturer who may spend a little more to 
improve product integrity might compromise 
his competitive position. A warranty program, 
included in the procurement, can result in a 
much more reliable product. 

The risks can be quantified 
A warranty program is nol without risks. The 

risk to the contractor is that he may overesti· 
mate the levels of reliability and quality in the 
production hardware. On the Government 
side, filing a defendable warranty claim will tru· 
Iy test the logistics management system. These 
risks can be understood and quantified. The 
product assurance program during engineer· 
ing development includes management tech· 
niques to control the risks. 

Attempts are being made to include enough 
flexibility in the Request for Proposals to allo~ 
innovative approaches to improving the effec
tiveness of the engineering development prod· 
uct assurance program. 
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PROCUREMENT AND 
PRODUCTION ••• 

THE ARMY AVIATOR'S 
INTERFACE 

WITH INDUSTRY 

. BY COLONEL MICHAEL oJ. PEPE. DIRECTOR. 
PROCUREMENT AND PRODUCTION (AVRADCOMI 

T HE role of procurement Is often taken 
for granted and not fully appreciated by 

the sold ie r in the field . Yet, it is vita l to Army 
readiness and the Nation's defense to insure 
the Army Aviation team has the best equip. 
ment money can buy. 

Materiel Acquistion - A Challenge 
Contrary to a popular myth held outside the 

mate riel acquisition community. the nature of 
research and development programs didates 
we cannot be just "order placers", Think about 
it! How does one go about placing an order for 
a vision? Visions lack configuration. II must be 
dete rmined if the desired weapons system 
ca pability is ach ievable within the current state 
of the art. 

True, basic textbook procedures have 
evolved over the yea rs for acquiring major 
weapon systems. A multitude of new weapon 
systems have been developed and procured. 
But the timing and uniqueness of each acquisi· 
tion creates new challenges which require 
unusual flexibility and innovation to overcome. 

Weapons technology is continually on the 
move! The procurement process must be reo 
sponsive to capitalize on state·of·the·art break· 
throughs. Specia l terms and conditions must 
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be incorporated into contracts to cover techni· 
ca l uncertainties and economic risks associ· 
ated with growing materie l leadtJmes and 
spira ling costs of labor and materia l. New faces 
appear in the DOD acquisition heirarchy 
bringing with them new philosophies: Em
phasis is continua lly redirected to varying 
aspects of the acquisition cycle and the pr()... 
cu rement process. And we a re continually 
plagued with the age old cha llenges of time 
and funding constraints. 

Consequently, though a basic framework 
exists, each research and development pro
curement Is unique and must be tailored ac· 
cordingly. The P rocurement and Production 
(P&P) Directorate is the acquisition team tailor 
which fashions contracts to Army requi re· 
ments, threads them with legal and technical 
sufficiency, and fits them to philosophical 
molds of the times. 

The ultimate in teamwork 
The Army research and development ac

quisition process is highly regu lated, complex 
and dynamic. Its success cannot hinge on one 
individual or one activity. It is a team effort, reo 
qu iring the close, concentrated and coordi n
ated efforts of many people and many agen· 



<-. ,- ---------

Realistic training 
against hostile radar 
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Realistic. 

A keyboard is used to enter and change 
threat types, modes of operation, location 
or even start preprogrammed scenario pre
sentations of realistic threat environments. 
A volatile memory microprocessor renders 
the trainer unclassified when power is off. 



Portable. 
The McDonnell Douglas Radar Warning 
Desk Top Trainer provides training where it 
is needed. In formal classrooms-in ready 
rooms. You can now train with the leader 
in electronic warfare instruction and assure 
combat readiness. 
Flexible. 
Completely self-contained; compact, easily 
transported, this basic part -task trainer can 
simulate most tactical situations. Aircrews 
gain hands-on experience in radar warning 
system operation and radar threat emitter 
interpretation. 
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Call or vvrite today for more information: 
J ohn Torrisi, Radar Warning Trainer Marketing Manager, 
(314) 925-4461; McDonnell Douglas Electronics Company, 
2600 North Third Street, St. Charles, MO 63301. 
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cies, in both Government and industry, to ini
tiate and execute a viable acquisition program, 
and bring it to a successful conclusion. 

The Procurement and Production Directo· 
rate plays an important role on the materiel ac
quisition team. It is the interface between the 
Army and industry to bring dreams. concepts. 
and ideas to rea lity. 

The special team 
AVRADCOM is authorized a P&P staff of 

149 multi-disciplined. highly-skilled profes
sional military and civilian men and women. 
For ease of management, it is organized into 
functional divisions: Contract Cost; Industrial 
Management/Prod uction; Policy and Compli
ance; and Procu rement, all supported by a 
small Administrative Office. 

Typical of the acquisition process itself, our 
operational modus operandi stresses team· 
work. Only one Contrading OHicer, warranted 
to bind the Government and obligate Govern· 
ment funds, is assigned to each procurement 
program. The rest of the P&P specialists are 
matrix o rganized into special units called Can. 
trading Officer Teams. This insures dedided , 
specialized support to 'the Contrading Officers 
and procurement programs. 

Though not within the Oiredorate's man· 
ning, lega l representatives are assigned to 
each procurement program, hold membership 
on the Contrading Officers' Teams, render 
counsel and advice, and generally insure all we 
do is legally sufficient - the importance of 
which cannot be overemphasized in the sensi· 
tive, fishbowl-like procurement environment. 

Procurement Game Plan 
On the average, the AVRAOCOM P&P Di

rectorate manages 300 adive contracts, valued 
at over $2 billion for aviation systems and sub
systems. Over $500 million in additional can· 
'rads are awarded annually. 

Some of the major aviation programs under 
our procurement cognizance are the UH-60A 
Black Hawk, Advanced Attack Helicopter 
(AAH), Advanced Scout Helicopter (ASH), 
CH-47D Modernization , AH-l Moderniza
tion, and Remotely Piloted Vehicle and 
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Target Acquisition Designation Sys
tem/ Pilot Night Vision System. This is an im
pressive statistical profile and array of pro
grams. 

The big picture in perspective 
The acquisilion process is a deliberate se

quence of specified program adivities and 
decisions which logically transitions a system 
from concept through deployment. Procure
ment and produdion a re two of the important 
conside rations which are identified , analyzed, 
and quantified In specifications, program 
plans, and estimates essential to decision mak· 
ing. 

The process has Its roots in the recognition 
of a need by the Army aviator or Army plan
ners to counter real, or perceived threats, or to 
satisfy c hanging mission requirements. 

Concept formulation 
The obJedive of this phase is to define the 

system concept. Nevertheless, P&P becomes 
adively involved in developing alternative ac
quisition and procurement strategies and ap
proac hes to management and competition . As 
required. P&P also solicits industry inputs and 
participates in in· house study inilatives. 

Concept validation 
The determination that the program has suf. 

ficient technical and operational support to 
warrant commitment of resources signals the 
beginning of the validation phase of the ac
quisition process. Both in-house and out-of
house efforts are initiated to develop, refine 
and validate the system concept and define the 
operational, technical and logistical aspeds of 
the system. This phase can require the fabrica. 
tion and testing of competitive prototypes or 
paper designs for consideration . All efforts re
quiring industry participation are executed 
through the P&P Directorate. 

Engineering development 
Assuming all goes well during validation, 

the need is reaHirmed and the decision will be 
made to commit development resources. At 
this decision point, fhe system transitions to 
Engineering Development. Here, the total sys· 
fern is designed, fabricated, and tested for op· 
erational worth to establish the basis for the 

(INTERFACE/ Continued on Page 90) 
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ARMY AVIATION'S IN-PLANT 
WATCHDOG: THE ARPRO! 

BY JAMES R. BRENNAN. CHIEF. INDUSTRIAL MANAGE
MENT & PRODUCTION DIVISION; DIRECTORATE FOR 

PROCUREMENT AND PRODUCTION 

LEAN , mean, hard working, and loyal all 
describe the on-site organizations known 

as the Army Plant Representatives Offices. 
In all of the DARCOM community, only AV

RADCOM has been assigned DOD cognizance 
for on-site contract administration services, 
and aviation has only three plants - "the big
gees", Bell Helicopter Textron, Fort Worth, 
TX, Boeing-Vertol Company, Philadelphia, 
PA, and Hughes Helicopters - Summa Corpor
ation, Venice, CA. 

When reviewing Army Aviation, you need to 
pay special attention to this unique segment of 
the acquisition process; the organization, the 
people, and the eHort which contribute, as no 
other can, to the success of a major weapon 
system program. 

" Downright hardnosed" 
By all measures of efficiency, these ARPROs 

perform with less manpower and budgets than 
their 62 Air Force, Navy, and OLA counter
parts. They have been known to get d ownright 
hard nosed in order to proted the contrad of 
the DOD customer_ Whether you are a con
tracting officer ~ith a problem at Hughes, a 
project manager with a need for assistance at 
Bell, or a foreign government depending on 
the Un ited States aviation expertise at Boeing
Vertol, AVRADCOM's civilian and military per
sonnel are in the field working on your behalf. 
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The key to the way in which Army Aviation 
executes ils DOD cogniza nce assignment lies 
in the complete reliance on the Commander to 
use his organization and personnel as part of a 
total aviation feam. Currently, COL Albert B. 
Luster, Commander at Boeing·Vertal; COL 
Charles U. Vaughan. Commander at Hughes 
He licopters; and COL Donald W. Ferguson, 
Commander at Bell Helicopter Textron, are in
tegrating their efforts fa accomplish the avia
tion R&D mission. 

They' re on-site eyes and ears 
These commanders and their predecessors 

have been repreatedly recognized for their out
standing support of contracting officers, proj· 
ect managers, and allied governments, not on
ly in providing the keen on-site eyes and ears 
of the Government for Army programs, but 
also for any foreign government or any U.S. 
agency which has contraded for their services. 

While there is a list of 69 DOD contract ad
ministration services being offered on a .non
reimbursement basis to DOD organizations. 
and on a reimbursement basis to other agen
cies and foreign governments, the ARPROs 
also handle both large and small , but a lways 
important, jobs which can on ly be done effic
iently by on-site Army Aviation personnel. 

The ARPROs execute their support through 
various divisions. and although the organiza-



In-Plant Watchdog 
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lions often are tailored to the contractor's cur
rent programs or commodity mix, certain 
standard divsions are uniformly present. These 
standard divisions include Contract Services, 
Engineering, Production/Industrial, Quality 
Assurance. Administrative Services. and 
Flight Test. 

The ARPROs' Contract Services Division 
is initia lly involved in all DOD contracts award. 
ed to one of our DOD faci lities. The work of 
this division also continues throughout the 
length of the contract as it has responsibility for 
such ongoing activities as contract accounting 
and final payment. 

Seeking contractor compliance 
This division, staffed with warranted Admin

istrative Contracting Officers. Contract Special
ists, ·and Pricing Analyst, reviews proposals 
submi«ed by the contractor and provides the 
recommendation to the Procuring Contracting 
OHicer. These advisories are made with input 
from the ARPROs' technica l, quality as· 
surance, and production staffs, as well as the 
local supporting Defense Contract Audit Agen. 
cy. 

Once a contract is s igned and work begins, 
the ARPROs spring into action. With dogged 
determination, they insure that the contractor 
complies with the terms and conditions of the 
contract. Utilizing the expertise from Engineer
ing , Quality, Production, and Contract Serv
ices Divisions. the following tasks are per· 
formed to assure the taxpayer is ge«lng that for 
which he bargained and paid . 

Direct technical interaction 
ARPROs' Engineering Division provides 

the direct technical interaction between the 
government and the contractor. Engineers 
provide the direct interaction with the contrac
tor's technical staH. for example. the ARPROs' 
Engineering Division provides the engineer
ing su rveillance of the contractor's design. de· 
velopment, and production effort. It also evalu· 
ates the contractor's engineering organization 
and monitors resource utilization including 
planning, scheduling, and expenditures of 
Jabor hours. 
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The ARPROs' Productio n/ Industrial Divi
sion monitors the early planning phase of the 
precontract award. This surveillance verifies 
that production and delivery schedules are 
realistic. The division acts as a watchdog by 
overseeing the contractor's production ac
tivilies and remaining alert for any potential 
production difficulties. In addition, the division 
monitors the Government Property Unit and 
a lways keeps one eye on the contractor's pro· 
per use of government-owned and supplied 
items. Also. government-provided industrial 
plant and tooling equipment are not let off the 
leash by this division . 

Stringent quality control measures 
Since military industrial production is very 

similar to that in the private sector, all end 
products require quality control monitoring. 
This is especially true of aviati on end products, 
which, because of the nature of their use, de
pend on the most stringent quality control pro
cedures known. The responsibility for this type 
of prod uct monitoring rests with the ARPROs' 
Quality Assurance Division . This group of 
trained quality assurance specialists insures 
that all government procured products are en· 
gineered and assembled to meet their specific 
contractual designs. This division has final ac
ceptance, responsibility, and approval of all 
items prior to delivery to the user or depot. 

As in conventional field military commands, 
these offices generate and respond to U.S. Ar
my admi nistrative requirements from higher 
headquarters. These tasks are handled by an 
Administrative Services Office which is inher
ent to the proper functioning of the ARPROs. 
This includes security, te letype communi· 
cations, file and regulation upkeep, budget, fi
nancial, official visitor control, and personnel 
activities. 

Acceptance of the end items 
The final effort and certainly one of the most 

visible and important of the ARPROs' contract 
compliance effort is the ac£epfance of the end 
item by the Flight Test Office. This office is 
staffed with qualified military acceptance pilafs 
whose responsibility, in conjunction with the 
overall quality assurane effort, is to verify by 
flight test, each helicopter that has been con
tractually produced for the Government. This 
effort cu lminates in the signing of the DD 250 



THE GATEWAY 
AVIATION INTERFACE 

BY MAJ. GEN. RICHARD H. THOMPSON. COMMANDER. 
USA TROOP SUPPORT & AVN READINESS COMMAND 

C OlOCATED in Sf. Louis, MO, are two 
very dissimilar Army commands. each 

with different missions, functions. and organi
zational structures. These subordinates to 
DARCOM are engaged in a daily interface to· 
ward the common goal of fielding new and im· 
proved aircraft systems. 

Major General Story C. Stevens, Com
mander of AVRADCOM, and I have the chal. 
lenge to insure these aviation systems satisfy 
specific requirements, and just as important, 
reach the soldier in the field In a minimum 
time frame. To meet this challenge "The 
Gateway Aviation Interface" was created. 

The transition to TSARCOM 
AVRADCOM has the system management 

responsibility for all new aircraft systems 
through the initial fielding and until feedback is 
received from the user that the system meets or 
exceeds requirements. Once user satisfaction 
is assured, the system management responsi· 
bility transitions to my Command. Specifically, 
AVRADCOM is responsible for the entire R&D 
eHort for aircraft systems. This eHort includes 
the first production contract, initial fielding, 
and assuring that users' requirements are satis· 
fied. 

Meanwhile, TSARCOM continues to provide 
an important support role during this R&D ef· 
fort. 
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TSARCOM's role is to provide the logistics 
expertise required to develop the supply sup
port and maintenance concepts designed into 
the aircraft systems early in the materiel acquis
ition cycle. 

These logistical requirements are updated 
frequently and coincide with the development 
of the aircraft system. This interface is a neces· 
sity because the logisticians are located at 
TSARCOM, the National Inventory Control and 
National Maintenance Points. The TSARCOM 
role for this coordination is provided by the In
tegrated logistics Support Office (ILSO) and 
this insures the "one voice" concept. 

Fundamental: Working in harmony 
AVRADCOM and TSARCOM have proven 

that two dissimilar commands working in har
mony toward a common goal Is not only pos· 
sible, bul fundamental for successful system 
transition. However, to be successful, proper 
organization, constant visibility, and manage· 
ment approaches that focus on the interface 
are prime requirements. for example, General 
Stevens and I have established ILSO offices as 
special staff elements dedicated to this pur· 
pose. These personnel meet periodically to in
corporate improvements. 

A Memorandum of Agreement (MOA) that 
details the interface functions of each com
mand provides guidelines for the accomplish· 



Gateway Aviation Interface 
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menf of selected management actions which 
are the responsibility of AVRADCOM and the 
functional mission inherent to TSARCOM. 
These formulated actions address the respon
sibilities of each command and tasks that must 
be accomplished to assure an orderly transi· 
tion of the aircraft system from the R&D pro
gram to the readiness side of materiel acquisi
tion . 

A major role in the acquisition cycle 
TSARCOM plays a major role drly in the 

acquisition cycle by identifying the total 
logistics support requirements necessary to 
support new systems entering the Army inven
tory. One example of this major role is the Re
motely Piloted Vehicle (RPV). 

The TSARCOM input involves several staff 
elements, each equally important and neces
sary, and each encompassing a particular area 
of responsibility. This input begins with the Re
quest For Proposal (RFP). Among others, 
TSARCOM personnel participate in this action 
as members of the Source 'Selection Board, 
thereby having the opportunity to make reo 
commendations early in the process. Once the 
source is selected from the RFP's the acquisi. 
tion of materiels begins. 

The "Statement of Work" 
A Statement of Work is incorporated into 

the RFP for the full scale engineering develop· 
ment phase of the acquisition cycle. This state· 
ment of work includes provisions for contrac· 
tor supply support during the test phase, main
tenance support and training plans, identifica
tion of requirements, a list of required equip· 
ment and tools, review and acceptance of tech. 
nical manuals, identification of required repair 
and spare parts, determination of facility re
quirements, and the development of handling 
and transporting of materiels. 

The Logistic Support Analysis and the Lo· 
gistic Support Analysis Record are also part of 
the Statement of Work. 

Another example of this teamwork is the cur· 
rent effort to support the UH-60A Black Hawk 
helicopter program. My staff. employing the In
tegrated Logistic Support Management Team 
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ANOTHER MAYOR! 
We'd like you to know that COL Luther G. 

Jones, Jr., is the second aviator and AAAA 
member now serving as a Mayor. He won the 
Corpus Christi, TX, mayoralty vote by a landslide 
in April and joins COL (Ret.) Ted Crozier. 
Clarksville. TN's Mayor, who was AAAA's first. 
We, in Corpus Christi, are quite proud that Army 
Aviation leadership is fully recognized for impor
tant positions of political responsibility. 

-COL(P} Charles F. Drenz 

concept, is actively participating with AVRAO· 
COM and the DARCOM Black Hawk Project 
Manager in planning for life cycle support of 
this new aircrah system. The achievement of 
this planning effort was brought into sharp 
focus during the recent full-Scale Engineering 
Development phase of the program. 

In concert with AVRADCOM and the Project 
Manager, we developed the planning docu· 
ments necessary to successfully deploy and 
support this system. During the current Pro
duction and Deployment Phase, this planning 
is being implemented to assure that adequate 
training, tools, test equipment, repair parts, 
and publications have been provided to the 
user. 

50 long as the aircrah system remains in the 
Army inventory, AVRADCOM provides engi
neering support to T5ARCOM. This support 
includes design engineering services on prod· 
uct improvements or proposed changes to 
configuration baselines. However, TSARCOM 
as the new system manager, is responsible for 
additional procurements, configuration 
management, technical data package manage
ment, and readiness. 

An MOA keeps us informed 
To insure the involvement of all personnel 

aher a system is transitioned, an MOA that 
covers the interface prior to transition keeps 
these personnel in the communication loop. 

In summary, the interface requires a joint 
agreement and common goal by the com· 
manders to be effective. They must, as we 
have, dedicate their personal time and avail
able resources toward this goal. 

General Stevens and I have met this 
challenge head-on and the result is an un· 
broken transitional delivery of responsibility of 
new aircraft from one command to another. 



The Army's Flight Tester 
(Continued from Page 74) 

and data from ground tests form the basis for 
issuing a preliminary airworthiness release. 
The AEFA fest results are then used as the 
basis for airworthiness releases for other ele
ments of the Army to fly the aircraft. Each PAE 
will have certain objectives tailored to the 
specific program but general objectives are to 
confirm that the aircraft is safe to fly within the 
released envelope, and to fdenfify any defic
iencies or shortcomings requiring correction, 
as early in the development cycle as possible. 
Corrections, prior to hard tooling, long lead 
item and production commitments can effect 
major cost avoidance and reduce the risk of 
program overruns. The PAE is a major tool in 
the management of programs in the early 
development phases. 

What's New with ASH? 
(Continued from Page 59) 

equipped with an MMS and capable of flying 
NOE during day and I night and adverse 
weather conditions. Key test requirements will 
be drawn from the approved ASH ROC and 
incl uded in the RFP. Detailed test planning 
will be finalized as a result of final acquisition 
approach/ source selection for the ASH. 

Overa ll development testing will measure 
compliance with contractual specifications, 
demonstrate that technical risks have been 
resolved , and assure that development results 

In-Plant Watchdog 
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effort culminates in the signing of the DO 250 
which are pedigree papers signifying the gov· 
ernment's acceptance of the contractor's work. 

This final phase of contract compliance, the 
act of verifying every flight characteristic, capa· 
bility, and aerodynamic specification, results in 
the issuing of the aircrah to military line units. 
Strict ad herence to a rigid and definite set of 
acceptance criteria and accepting nothing less, 
will insure a lasting and favorable impression 
by the pilots and crews of the field unit. 

Current Army Aviation R&D support via the 

89 

The end of the development phase is the 
A&FC program. These tests are extensive and 
examine the entire flight envelope to provide 
data to determine whether the Prime Item De· 
velopment Specification has b£en met and 
provides the data basis for the Operator's 
Handbook. 

Current major programs are: 
• UH·60A. Black Hawk, A&FC, and Icing 

Qualification 
• VAH·64 Engineering Development 

Test (ED1) 
• CH·47D PAE and Icing Qualification 
• AH·l S with OGEE Tip Blade 
• OH·58C with Improved Tail Rotor and 

Three Axis SCAS 
AEFA, then, supports our aviation develop· 

ment by providing one of the finest engineering 
flight test capabilities in the Free World. 

support readiness for production initiation. 
An in· house Development/ Readiness Inte· 

grated l ogistics Support Management Team 
has been established and will be expanded to 
include outside agencies in ea rly 1980. Con. 
cepts for the maintenance/supply of the ASH 
are being formulated. Planning for perso nnel 
and training, support and test equipment, 
training devices, and transportation has been 
initiated. 

Affordabilify continues to haunt the ASH 
program, and as this article goes to print, we 
are in the process of preparaing alternatives for 
both near and far term ASH requirements. 

ARPROs' is being provided various programs. 
Under the watchful eye of COL Albert B. 
Luster's Boeing·Vertol Company ARPRO are 
88 contracts and 1,605 delivery orders having 
a cumulative dollar value of over $927 million. 

COL Charles Vaughan currently handles 
DOD responsibilities for 37 contracts and 109 
delivery orders amounting to over $562 mil· 
lion dollars. An even greater workload is COL 
Donald Ferguson's 524 contracts and 4,964 
delivery orders at Bell at over $2.78 billion 
dollars in contract value. 

ARPROs are the AVRADCOM and the other 
DOD customers' "best friends" when it comes 
to in· plant DOD Acquisition Management. 



New Eyes for the Artillery 
(Continued from Page 58) 

de stale sensors. 
During a typical operational scenario, the 

contro l stalion. launc he r recovery subsyste m 
and support equipment are p ositioned in a 
secluded area, taking full advantage of local 
terrain and foliage to minimize detection. The 
air vehicle is then assembled (attach wings, 
add fuel) , placed on the launche r and an end· 
to-end check performed. The engine is started 
and the catapult launch is initialed by the 
ground control station operators. 

The operators, during the pre launch adivi· 
ty. have pre· programmed th e computer to 
send the air vehicle to selected navigation way· 
pOints. They may command the air vehicle to 
loiter or conduct specified maneuvers and sen. 
sor activities at or between such waypoints. 
Secure command, control, and communica. 
tion (e3) is accomplis hed by a jam resistant 
data link consisting of a narrow-band uplink to 
transmit vehicle a nd payload commands and a 
wide· band downlink to return vehicle status 
and real-time video data. 

The tracking antenna at the remote ground 
terminal automatically tracks the a ir vehicle, 
enabling the computer to display the air vehi· 
cle course and position on an x-y plotter. Plan· 
ned and actual a ir vehicle positions are com· 
pared and commands a re sent to correct posi. 
tion errors caused by drift or other factors. 

The operators can manually command the 
air vehicle to change headings, airspeeds, and 
altitudes: to go into various s earch or loiler 
modes; to conduct specified sensor functions; 
to measure a rtille ry burst offsets; and to return 

Ca lls for fire and artillery targe t Intelligence 
are disseminated from the GCS via a digita l 
message device inlo TACFIRE and the BaHery 
Computer System (8eS). Intelligence is pass· 
ed to the supported unit via secure communi· 
cation means for entry into Tactical Op
e rations Syste ms (TOS). 

Upon completion of a mission, the air ve· 
hicle is gu ided down a glide s lope using TV 
imagery and IR sensors and into the recovery 
window and subsequently retrieved by aver· 
tical net recovery subsystem. While on the 
glide path, the relative position of the com· 
puter and necessary corrections a re automati· 
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cally transmiHed to the ai r vehicle autopilot. 
The recovery is automatic. 

The introduction of the RPV System into 
the Army's inventory promises to solve the 
age·old " over· the-next-hill" problem of the bat
tlefie ld commander and significantly improve 
FA effectiveness on tomorrow's battlefield. 

Army Aviator's Interface 
(Continued from Page 82) 

produdion decision and the use of production 
resou rces. Normally, one or more of th e "con· 
tract validation" contractors will be se lected for 
Engineering Development. 

The contrad for Engineering Development 
requires a huge effort as the task is formidable. 
The contractor must design the wea pon sys
tem and build the test models. He must trans
late the conceptua l to the physical. The ideas 
and analyses wh ich thus far were only on paper 
musl now take physical form. In doing this, 
there will be problems. 

It must be remembered that 'his is still a 
R&D contrad. It may become necessary to 
deviate from preconceived notions and change 
past plans. It may be found that certain perfor
mance parameters impose too strict conditions 
and as such they must be re laxed. This phase 
is the core of the program for it encompasses 
the full scale R&D effort which the acquisition 
and user communities anticipate will lead to 
the successful production of the new system. 
Such testing is a prerequisite to any go-ahead 
for production and deployment - the final 
phases of the mate riel acquisition process. 

Concluding note 
f or simplicity, the foregoing discussion 

outlined the acquisition prOCess in te rms of 
precise steps - the book solution. However, 
the process is usually different for each acquis· 
tion. There is no universal standard for .strict 
application of these steps in every case. Each 
acquisition requires tailoring within the pro· 
cess, and precision teamwork to bring it to a 
successful conclusion. Success comes only 
when every tea m member's performance is 
responsive. coordinated, and effedive. 

The one constant in the acquisition process 
is the P&P Diredorate - the vital link in the 
acquisition chain between the Army Aviator 
(use r) and industry (developer and producer). 



DEPARTMENT OF THE ARMY 
HQ, us UMY AVIATIO", /l.U~ARCH AHO OI!"V! LOPM~HT COMMAND 

POBOX 209, ST. LOUIS. MO 63166 

when the opportunity to dedicate this 
issu:e'e~:~l.~~;n'~55~~~to the US Army Aviation Research 
and ~ (lWRADOM) materialized, I enthus-
iastically accepted the offe r. 

I believe AVRADCOM has made significant progress 
in aviation research and development, such as the work in 
composite materials, the advanced technology engine, 
ballistically-tolerant components, and in new compound 
rotary wing / fixed wing aircraft. 

There is no doubt that Army Aviation will continue 
to grow and AVRADCOM will continue to play an important 
part in the growth process. We are excited about the 
prospects for future developments in aviation through 
research and development . 

I thank Art Kesten and his editorial staff for 
their cooperation and outstanding work in the publication 
of this issue. 

Special thanks also go to Ms. Linda Braun and Mr. 
David Knepper of my staff for imagination and dedication 
throughout the preparation of our editorial material. 

Though they pulled it all together, I regret I 
am unable to acknowledge by name the contributions of all 
who made this AVRADCOM Issue possible . 

s~!:-
Major General, USA 
Commanding 
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EIGHT DRAWINGSI NO PURCHASE NECESSARY! 
ENROLL ONE NEW AAAA MEMBER TO COMPETEI 

1980 AAAA @ 
SWEEPSTAKES 

AIRCRAFT MODELS, TRIPS, MANY OTHER PRIZES! 
HELP AAAA REACH ITS 1980 GOAL OF 10.000! 

PRIZES! GRAND SWEEPSTAKES' FIRST PRIZE! 
The "starter" list of 
Sweepstakes' Prizes in· 
cludes many hard-la-get 
models of the aircraft 
employed in Army Avia
tion, an ex~ense·paid 
trip to AAAA 51981 Na
tional Convention site, 
AA rings, 19" aluminum 
wings an aviation "Ii· 
brary", and other prizes 
to be announced in sub· 
sequent months. Help 
AAAA reach its Dec. 31_

1 1980 membership goa 
of 101000 members by 
participating in the 1980 
National Sweepstakes! 

As Grand Sweepstakes' winner, fly round
trip accommodations for two between any 
two points served by Delta Air Lines in the 
continental U.S. on or before Dec. 31, 1981 . 
The new members you enroll may also win 
substantial prizes! Their coupons will be 
entered in a separate End-ol-Sweepstakes' 
Drawing lor new members only. It's easy to 
enter! Just complete one or more of the 
opposite page coupons, and have your new 
members complete the other side, and re
mit them with the appropriate AAAA dues. 

NINE CHANCES TO WIN! 
Sign up ONE new AAAA member using 
the application form provided, and your 
coupon will be entered in NINE separate 
Sweepstakes' drawings . .. You'll be com
peting for prizes fn six Bi-Monthly Draw· 
ings during the 1980 calendar year, the 
Mid·Year Sweepstakes' Drawing on 
July 15, and the Grand Sweepstakes' 
Drawing on January 15, 1981. That's eight 
drawings, and if you want to enter the 
"Top Gun Drawing" for AAAA's Top Re
cruiter. that's a NINTH opportunity to win! 
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GENERAL RULES 
No purchase is required. 
An AAAA member may 
submit as many entries 
as he wishes, and is not 
limited in the number of 
prizes he or she wins. 
All Federal, State, and 
Local Regulations ap· 
ply, and an entry is void 
where prohibited b-y 1"1W. 
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1980 MM NAT'L SWEEPSTAKES 
1 CRESTWOOD ROAD, WESTPORT, CT 06880 

As a member 01 AAAA and in accordance with the Sweepstakes' general 
rules, I enter this Coupon In the 1980 AAAA National Sweepstakes. I've 
enclosed the IIrst year dun ollha new member whose applicalion appears 
on the raverse side. 1 understand I need not be present at any drawing 10 win. 

Print Name .............•..........•............ 

Address .. 

City ........... .. .. .......................................... 51019 ........................ ZIP 

Recruiter's Coupon 

GENERAL RULES 
An enlrant must be an 
AAAA member al the 
lime 01 ent ry. Re· 
newals 01 January· 
December, 1979 memo 
bershlps are nol con· 
sidered as " new memo 
bershlps." Enlry con·· 
sUluI's full .pproval 
to publish name, ad· 
dress, andlor photo 
wllhout add'i com pen. 
sallon. Additlon.1 '80 
Swe'pstekes' lorms 
available on reque,l , 
or 8 , .me size lac· 
simile may be utilized. 

I •• ••• ••••••••••••••••••••••••••••••••••••••••••••••••• 

As a member 01 AAAA and In accordance with the Sw.epstakes' general 
OJI." I .nter this Coupon in the 1980 AAAA Netional Sweepstakes. I've 
enclosad the first year dues 01 the new member whose application appears 
on the rev.rse side. I und' rstand I need not be present al.ny drawing 10 win. 

Print Nam . ............................................. _ ....................................... _ ......................... . 

Address ...................................................................................................................... . 

City ............................................... _ ......... SI.le ........................ ZIP ...........•.. 

Recruiter's 

GENERAL RULES 
An entrant must be an 
AAAA member at the 
tim. of entry. Re· 
newals of January· 
Dec.mber, 1979 memo 
bershlps are not con· 
sidered as "new 
bershlps." Entry con· 
stltutes lull .pproval 
to pubnsh name, ad· 
dress, andlor photo 
without add" compen. 
sallon. Additional '80 
SW"pstakes' forms 
available on request, 
or • sam. size fac· 
simile may be utilized. 

• ••• ••••••••••••••••••••••••••••••••••••••••••••••••••• 

As a member of AAAA and In accordance with the Sweapstakes' general 
rules, I enter Ihis Coupon In the 1980 AAAA National Sweepstakes. I've 
enclosed the first y.ar dues 01 the new member whose application appears 
on the reverse side. I underst.nd I need not be present at any drawing to win. 

Print Name ..................................... _ ....................................... _ .............................. _ ... . 

Address ................................. _ .. _ ............................................................... _ .. _ ............ . 

City ................ _ ......................................... Slate .. _ .................... ZIP .......................... . 

Recruiter's Coupon 95 

GENERAL RULES 
An entrant must be an 
AAAA m.mber at the 
time of entry. Re
newals of Janu.ry· 
oec.mb.r, 1979 memo 
berships ere not con· 
sldered as "new memo 
bershlps." Entry con·· 
slilules full approvel 
to publish name, ad· 
dress, andlor photo 
without add'i compen· 
saUon. Addilional '80 
Sweepslakes' torms 
avallabl. on request, 
or a same size lac· 
simile may be utHized. 
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Newest member 
of the U~S. Army PM-ASE team 

The contract for AN/AVR-2 laser 
warning receivers has been 
awarded to Perkin-Elmer by 
ERADCOM-EWL, Fort Monmouth. 
This integrated radar/laser warning 
system combines the Army's 
AN/APR-39 radar detector with a 
Perkin-Elmer laser sensor to 
meet the requirements of 
AVRADCOM-ASE. 

There's a good chance our ca
pabilities can support your mission 

survivability goals. We're ready to 
meet your needs for smart optical 
sensors, integrated warning sys
tems, and low-cost, low-power, 
modular packaging. 

Find out how Perkin-Elmer tech
nology can add a new dimension 
to your survivability system. Write 
to the Electro-Optical Division, 
M.S. 217, Norwalk, CT 06856. 
Or call: 203-762-6383. 

PERKIN-ELMER 
Responsive Technology 
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Captains Captains CW3's WOl's Civilians 
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U ROle Hill Dri't 14S1 W. Uncol. TraJl Bird. 18D1II bii601 CGllPiO, 12M Appleb, Drife 
Clarknille, TN 31040 RlddilllY 40160 APO New Yart 091125 WIIIUIJUI, ttl 01112 

KlIeHUlS, GEORGE I. KAUFMANN, JOSEPH G., JI. UMA, RICARDO V. HEATH, HUlMER t UH 5PRJNKlI.IDIIH c... MS 
UUAVNDTA 2910 Ric_nd HiH, Api 120 611 H~gan hne 200 Ballltil AnflUl 456 Wan Orin, Apl S-Z 
Fort Rucker, AL 36162 AugUIII, GA 30906 Enlerprile. At 36110 fori Benning, GA 3190S Corpcll Christ IX 18412 

LAHBRIGHI, OOIS J. 2nd Lieutenants 
MAYS. FRANCIS KRUEGER, WAllER W., CSH liNK. ROBERT 

52341·1 Biloli Cirde PCS BOI 28110 801 56, Hq USUIUR UYlltllll, In 1ZZ48 MS-5 
Fori Hood. IX 76544 APO Miami 3.4002 APO lIew YOlk 0940] Sl Pe1mburg. n mn 

LEE, JA HES M. THOHPSON, BRENDA HORRIS. lEON P. AREND. LELAND R., S6K 
Retired 304 Noble Oak! Drive 10116 hmlllnd Place USAAC. wose 80.1 1840 Urn An nue 

Smnna, GA 31406 £1 Pm, IX 19924 Fori Rucker. AL 36362 Findl.y, OH 0840 
MANN, PAUL A. CW4's 

ROBICHAUX. 10HN C. BICKfORD, GERAtD J .. MSG ADESSA, AN!KONY J., COL 
HHC, S03rd Aln Bn {CbG Roule 1, BOI 1S4 1850 Gerlld AnnUl 26 Evergrten Olin 
APO Nn York 119165 Bel1 City, LA 70610 ElII Kndo." NY 11m Norlh hldwel1. NJ 01006 

McDUGAlD. JOHN C. GAY, ALBtRI G. ROf. FLOYD 1. BURIOII, WilliAM, SFe ALBINO. 1I0BERT A., CW2 
Dept oj ES&6S, USMA 242 Ardennel Cirde CHR 2, BOI 5473 S04z.A Ha nn ond Helghtl 405 FllmillOo Dliu 
Well Point. NY 1099~ FOIIOfd, CA 93941 fort Rucker, AL 36361 fort hmpbell KY mu Apo110 Btle., FL 33570 

MOutDER, E. DENNIS HOWARD, CONRAD R. SHEOOII, JOHN P. MYfRS. tlCIIA/lG t~ SFe BOWMAN. JAMB E., tIC 
IS Ho.,l.nd Plm 1602 Dun fOlll1 Rei. Lo!B24 101 Enrgreen US Arll, Aero. edlc.1 Ceoter 22\1 Middlectlll Dlite 
loog Brlllr:k, NJ 01140 SaYioo." GA 11401 Olart. AL 36360 Fori Racktl, Al 36162 Hela, Al mas 

IIAIGLE, AtfRED J. JOHHSOM, JlHMll SIANSfU, ROBIN l. VUttO, NICHOLAS M~ SfC CAMPaRI.. JAMB T~ MAl 
62r.d An Co, 111b "0 In 62 All ( 0. TW " 111 All[ Co B, 5031d "0 BI (CbO Z11 hl.1 Annut 906 Hlr.ony Driu 
APO lIew Vart 09039 APO IMw Yn t»165 APO lie. Vart 09016 AI •• ~~40. 11M Ul10 SIlIIllIII., lie 2&671 

OGlES, JERRY l XlIIl WAllO l STEWART. SiMN K. MeN un, JAMB W" SSG CRAWfORD, GARRm, MAJ 
P.O. 801 125 451 TIllIS Co IAYINJ 8tb MJ. COIIIM.., 11.] 2621 DlklOl/ GI,I Drin 
fod RuekH, Al36162 APO SIll hMld!t:f ,96111 APO lie., yart 09111 lndilJloll, IA SOIlS YiellM, VA 22180 

PERR1(H, ROBERT A. MIUEi, RICHARD D. TOLBlRI, RALPH V. BROWN, WALllR. SGT DANIElS, G.M~ COL 
OlePM·III-I.. P.O. BOI 209 P.O. 801 ]68 112 Slew,,1 S9U'ulk btoUI 2211 liequel Cllb (Clllrl 
St lOlil, MO 61166 fod BtboiJ, YA 22060 Killeell, 11 76141 Colullbn, GA 11904 ArlillOtOl, IX 16017 

1'ElERSEN, ROBEIIT P. PARHRL JAMES L CW2's H1CIMAII, SlEVEN D~ SGT GOFF. RICHARD D. LTC 
1118 SdUIe !iii DrI!t 2018 Hi11t~ Streel 2l3Prllrie n12 lollino Hilb halmrd 
Ma/'fltnil Heigld!, MO 63041 le11611, IX 16m Sie"l Villi. Al 85m Monlgormy, AL 36116 

PINKHAM. HARIIII C. RUSIRl JOHN G., JR. BAIES,IIM.11I STOUT, FRANK, SGT GOULD. ROGER K~ eW4 
WISE De1oir:e em. Hq Vl1 Corp, GI P.O. BOI 163 B iloop, .nil Cmlry 6452 Blar ne, Slone (ourl 
1Itwpor1 NeIlS, VA 23602 APO Hew Vorl 09107 low. City, IA S2244 APO Sn frmbeD 9mB Springlield, VA 2Z1S2 

RENC H, ROBERI F. SCHWEIK£RI, RONALD W. FUNKUN, G£RAiO F. RACHKI~S. PATRICIA, ~P~ HANKINS, ROBm So, (PT 
10 Vfrnl ( irde 182 We!loltl CilCle Air Troop. 2nd ACR 59Qth Ir.nIPort,lIon Co. Roule 1. 801 16 
Dalnil1e. Al 36m Hl lIl1 lon AFB, CA 94914 APO New York 09093 ,PO Mllml 34006 Hal1and, IX 16m 

1£HHIDI, DENNIS R. CW3's 
GRABL1N, MARK BROWN, JESSE, El MONTGOMERY, H.I., L1C 

117 TtnnYlon Olive 102 Sanford Plact 801 Biolen R~d. Api. A 5511 Galf Club 01 .. Dlall1o~ 
W~tiIto!!, 1l 60181 Omk, Al 16360 Clar.IYme, IH 31040 Heild hy 51 LOllI!, Hi ml0 

SKIPPER. DONALD B. ANDEL, MICHAEl N. HARRIS, ALVIN R. HILES, CYNIH!A, PfC RUSH. ROBERT P., LTC 
805 Welt Bllmble Oak llIin 3009 Clndena LI~' 16410 Spruce Cm 245t. Af[ Compan, fwd U4IS·A Club Vil1a Olin 
Woochlc(k, GA 30188 Mlnha!!,!!, KS 66502 hn Antonio, IX 78241 fori Braog, Ne 18101 Colorido Spri~o!. CO 80908 

SJANLn, ftAlIK W .. JR. BODWEU, ROGER l RUSK. fRAN~IE R. 
Civilians SARNECK1. ALOYSIUS P~ LTC 

68 15 Iimbmrofl hne 809 Morgon Lint 345 Glbilll Orilt, Apt. 1 15453 Norlll ]Olb Drin 
hyeltni11" Ne 1810~ fllerprhe, AL 36330 Colorado SprinG!. (0 80916 Pioenil. Al 8Sm 

SIEHl, DONALD W., lR. BURBANK, RICHAIIO W. WILLIAMS, JOHN W. A[KEIILEY. JAMn H. SEAGER, KENNETH W. CW3 
201111 "illia Compln, P.O. 80s US 6556 Mudonie., L.~e no Sou1ll12111 Slrftl 406 Redwood D,iu 
no Nel' 'Olk !WIOI DuJOlll WA 98127 Walluqa. IX 16148 Sin JOle, U 95112 Walle;o, IS 66547 

SUMMEt ROBERI M. BtlSBY, BERHARD N. worS EVAIIS, JUliAN SHIElDS. ROGfR J.. COL 
105111 A,l.tion (G, 101 56 ]6 GriN. Altou, \909 Greeo.rl" Air Bilt eonJlrudcn 
APO New York 09185 W,yllt, III 01410 Eulfll, IX 76039 APO Htl' yart !W613 

YOGEL WILLIAM L (IIRT1S, GRANTSON l ALLEN. MICHAEL L HADDER. MAllON VIOIIIRD, GEORGE D~ L1C 
15 BOYle ho, 10m eleaf1'aler 011 2, 801 5!Wl 13SlO So Gallnty line U J,llIdO, Ihe Pile:! 
Fori lur:kH, AL 16362 EI PI'I, Jl199U fad Rader, At 36]62 Ole;OI City, OR 91045 ~ 1171550 

WEHNER, RANDOLPH •. GUNNING, DON So &ARRIOn, URRY MAN GRAM, m w. ST, tOUIS, R08£R1 p. COL 
609 111 I'llIIp~IiHOI Co lAOS) 60 Red Ctovd Ro,d 2026-8 Werlll! P.rt 62.5 Wilrltltt Drift 1215 WIIeW Drife 
Hunler Ufo GA m09 FOIl Ruehl. AL 16362 Fori (1lIpbfll KY nm Bgrke, YA 12015 Mdean. YA 11101 
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Registration Form 
for AAAA's 22nd National 
Convention, 10·13 April 

SHERATON·ATLAHTA Hom. 590 W. PEACHTREE IT .. ATlAHTA. 6A. 30308 - THURlOAY. 10 APRil 1980 THROUGH IUHDAY. 13 APRil 1980 

1 plan 10 allend the fundions of the 1980 AUA NATIONAL CONVENTION indicated below and have encloled a dleek made payable to 
"AUA" to cover the COlli of my Btltndance and the function tickets. I understand thai I may receive a full refurid through 14 Harch 1980. 

1980 AAll HATIOHAl MIUJARY ClViijM MRITARY CIVllijN MEM8[fS NO~ COST 
CONVEIIT10N fUHCTION ATTIM~ ATTIM~ 1IEIIGA~ 1IEIIGA~ SPOUY MEMBEr TOTAL 

RffiISIRA TION (H!CElSARY fOR 
0 110.00 0124.00 0 \6.00 0 120.00 O ll!.oo ADMIITAKC! TO AAAAl .• ____ . ___ 1--.--

PROfll!lOHAl SfllIOHS 
fRlOAY. APRil I!. 1980 

0 11.00 LADIfl C~ & EXHIBIT TOUR-. 1---

fRIDAY. AP~lll . 1980 o 112.00 0 116.00 o \8.00 0 112.00 0 \12.00 HAIl 01 fAME LUNCI1EO~ ___ 1------

fRIDAY. APRil 11. 1980 o \8.00 Olll.oo 0 15.00 0 19.00 0 \8.00 PRIlIIlfN1l RECEPTIO~. ____ • 1-... _ ....... 

SA11IRDAY. APml 12. 1980 o 15.00 0 11.00 0 \3.00 0 15.00 0 15.00 SHACK LUHCIIIOH ........... _ ..... _ ... _ ...... I ........ 

SA11IRDAI. APRIlIl. 1980 
0 111.00 AnANTA SIGNllIIIHG.TOUL_ ........ 1._._ ......... 

SA11IRDAY. APRIl Il. 1980 
1980 IHIHOR\ RfCEPllOH. _____ . 0 \22.00 OIl1.OO 0 \11.00 O lll.oo 0 \22.00 1.....- _. 
AND mHNER 
IUNDAY. APR[ 13. 1980 o 11.00 0112.00 0 \5.00 0110.00 0 11.00 mEHARDI BRUHOL __ . ____ ... _ 1.....- _. 

TOTAl • A[ fUHCTIONS 164.00 110800 \44.00 \88.00 166.00 136.00 1..--

HAME. .. .. ....... . . . .. ...... .... . . . ...... . . HAME AI O!lIREO OH BAOOI .. •.. .. • •....• • •• • • • 

UHIT OR ARM .......... .... . 

AODREIS .. ... .•.. •.. ..• ••.... •• .....•••... . 

CITY .•. ... .••... . ..••... .. ...... . . . STAff .... .. . .. •.• .. 21P .. ..... • . ••... 

NOIE: "Military Member fees apply to adive U.S. Army. Retired.. RelerYe Component and OAC ptrsoMel. except thOle rtiirtd, Reserve 
Compoml, Of relired OAe in the employ 01 deftnse contradors or !upplie" who are to regisler and attend fundioM llIile "(iYirien Membet 
rate. Please make checks pauble to "AAAA." 
*IHCLUDES S12.oo first·Year AUA Membenbip Dues with tile New Member Relliltrant 10 then pay the appropriate Military Member or Civilian 
Member "fundioo her shown in the table. Please return your Regidration Form and meek 10: AAlA. 1 CJeslwood Road. Westport. CT 06880. 

-- - - - --------' 
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. That's RCA .. for Y AH-64 Support 
24 Hours a Day 

RCA's automatic test equipment 
provides total system support to 
the YAH-64. The tesl system will 
reduce maintenan ce training 
requ irements wh il e improving the 
YAH-64's co mbat availability and 
missile effectiveness. Schedu led 
for intermed iate an d depot level 
maintenance, the YA H-64 ATE will 
also support the operational test 
(OT II ). 

For more informati on contact: 
Director, Marketing 
RCA Automated Systems 
Burlington, MA 01803 

Den Government 
Systems Division 

The YAH~64 ATE is one configuration 
of the RCA-developed AN/ USM-410. 
The test system can be configured to 
meet your specific ATE requirements. 

ENGINEERS interested in career 
opportunities, forward your resume 
to: Roger Bishop, Dept. AA. P.O. Box 
588, Burl ington, MA 01803 



-- -, " • 

u.s. An",u /" 


