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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 requlated output power to
operate flight instruments and accessory
equipment.

It meets or exceeds requirements of
FAA TS0 C-73 with thermal, overload and
voltage protection circuits designed in.

Other outstanding features include:
2/3 unbalanced load capability ® Mo
pericdic maintenance ¢ Wye or delta out-
put ® Phase lock capability ® Full input
transient protection ® Heat sinking not
required.

Itis cne of our complete family of solid
state inverters. For full information, write
or phone: Jet Electronics and Technol-
ng. Inc., Marketing Department, 5353
52nd Street, 5.E., Grand Rapids, Michigan
49508. Phone (616) 949-6600.

« JET >

Jet Electronics and Technology. Inc,

Rotary inverter problems?
Say hello to J.E.T. solid state

reliability.
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If you need high vibration
resistance electrical con-

| .tors call Ross Whitt
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On July 24, 1979, the Bdl’s profiles...and it’s self-
NASA/Army XV-15 deployable worldwide.

TiltRotor aircraft passed ("] That combined with its
a major milestone — its helicopter-like perform-
first in-flight conversion ance and handling quali-
to airplane mode. ties means that there is

Bell's TiltRotor offers nothing like it for recon-
twice the speed and naissance, air defense

range of present-day suppression, and assault
helicopter systems 4 operations.
on the same amount of Bell’s TiltRotor: The

fuel. Projected cruise ® best qualities of helicopter
speeds of over 300 and airplane...com-
knots open up new  “~_jf : . bined in one aircraft,
operational capabil- = and it’s ready for
ities never before - - L prototype develop-
possible in tactical = ment Now.

lnmginewhatmcoulddoform.




Be a part of its 22nd Nat’'l Convention!

Thursday evening, 10 April, through Sunday noon,
13 April, at the convenient Sheraton Atlanta-Hotel

AN OUTSTANDING TWO-DAY PROFESSIONAL PROGRAM
The programming theme is Aviation — A Report for the B0's" and the
Presentations Chairman is General Robert M. Shoemaker, the FORSCOM CG.
% % ¥ ¥
Hear about the Status of Forces—1980. The Army's Operational parameters
(numbers/types of units, mix), relationship of Army Aviation effort 1o the total
Army effort. Current and projected manning. istical implications for the
Army of the 80°'s. TRADOC s Game Plan for the 80°s/ The ARCSA IV param-
eters,/Division B6. Indusirny presentations and panel with representatives of
five prime manufacturing firms. Status of the major aircraft systems in the

80rs;

systems’ innovations and growth (UH-60A/S0TAS/ Hellfire, AAH and

Hi/Lo Mix, ASH, CH-47D). “The Army in the Field"—

Reports from com-

manders on significant small unit aviation activifies, tests, and contingency
operations. Aviation Unit Presentafions by invited representatives from
USAREUR, USARAL, and ELISA, These and many other interesting subjects
will be discussed by the AAAA professionals in attendance at Atlanta- 1980,

AN "80 CONVENTION

REGISTRATION FORM
MAY BE FOUND ON

ﬂll exciting social program:——

Up to Nine Chapter Hospitality Suites! — Two Open
Nights Downtown! — Army Awviation Hall of Fame
Induction Luncheon — 53 Industry Display Booths!
Early Birds’, President’s, and Diehards’ Receptions!
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-
Be-nn -Campbell-Knox complex (We'll return to Washington in "81). Sit in on
olessional sessions (They'll be outstanding!), visit the large Exhibit HaIL en-
jm,l ml'urmr coffee breaks, and mingle, socialize, and be hosted by
members as many as nine Chapter Hospitality Suites. There's an emepﬂunally l
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 l
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 . . .




My AVIATION ASSOCIATION

Road, Westporr, CT 06880 — (20%) 226-8184
February 1, 1980

1980 NATIONAL CONVENTION
Planning for the 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.

INTERNATIONAL AFFAIRS

As your President, | 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, Ret., 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 NATIONAL SWEEPSTAKES
Join the Sweepstakes (Pages 94-96)! You have eight chances to win.

5 B_‘Jz;?‘f’
GEORGE S. BEATTY, JR.

Major General, USA (Retired)
President, AAAA
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The Army depends on us

ESL Incorporated
. a subsidiary of TRW

495 JAVA DRIVE » SUNNYVALE, CALIFORNIA 94086
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OR the first time, a U5, Army company,

equipped with UH-60A BLACK HAWK
helicopters, has been deployed 1o an Army
operating location, taken part in a mock battle,
and then been transported back 1o §is home
base.

It happened recently as part of the Arry's
Operation DRAGON TEAM X1. D Company,
158th Avn Bn, 101st Abn Div (AASLT), loaded
their 15 Sikorsky Aircraft BLACK HAWK heli-
copters aboard three giant USAF C-5 transports
for airliffing fo Ft. Hood, TX, where the unit
participated in a simulated batle.

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

15¢'s Black Hawk

LN
hours later D Company was ready to trans-
port froops and equipment fo the battle zone.

A normal sortie, carrying troops or equip-
ment into the batile area, lasted less than a half
hour. Each UH-60A refurned for load affer 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 o the field troops,
slung under the aircraft from cargo hooks

TOWP LEFT: 14 BLACK HAWKS OF D CO, 158TH AUN BN, AWAIT LOADING ON C-5 TRANSPORTS AT FT. CAMPBELL, KY, TOF
RIGHT: BLACK HAWK NO. 962 15 UNLOADED AT FT, HOOD, BOTTOM LEFT: 1015T ABN DIV CREWS PREPARE THE UH-604'S
AS THE C.5°'S DEPART. BOTTOM RIGHT: MG JOMN N, BRANDENBLRG, OG OF THE 1015T, CONFERS WITH HIS STAFF,
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any engages in ‘“‘combat’’

capable of carrying up to four tons of cargo,

Troop movements were confinuous. 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-
fions. The next day the order was given o
withdraw the troops, the simulated objectives
having been reached.

The BLACK HAWK helicopters and their
crews then repeated the previous day's activi-
fies . . . In reverse.

Commenting on the speed of the field airlift,
LTC William Golding, 158th Avn Bn 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 Emergency De-
ployment Exercise of the BLACK HAWKS
assigned to the 101st, clearly demonstrated
the purpose of the mock battle,

It gave the people who'll move the equip-
ment and those wha'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 litfle
doubt after DRAGOMN TEAM X1 that the
“Screaming Eagles™ of the 1018t and their
BLACK HAWK helicopters will be ready.

TOP LEFT: PREPARATIONS COMPLETED, THE UM-60'S TAKE TO THE SKY AT FT. HOOD, TOF RIGHT: B COMPANY PILOTS
PREPARE TO TAKE-OFF, BOTTOM LEFT: A TRIOQ OF BLACK HAWKS ARRIVE IN THE “BATTLE 20NE. " BOTTOM RIGHT: A
FLIGHT OF BLACK HAWKS, WITH TROOPS ABCARD, PREPARES FOR TAKE-OFF FROM THE FT. HOOD “BATTLEFIELD.™



The T700: Thoroughly proven power
for the rugged AAH mission

When the Army/Hughes AH-64 Advanced Attack Helicopter
arrives on the modern, tank-heavy battlefield, its T700
engines will be equal to the challenge. Backed by excep-
tionally rigorous testing, plus years of experience powering
the Army's Black Hawk, the T700 will provide the extra
reliability, survivability and simplified maintenance needed
for the AAH's demanding operating environment.

GENERAL &% ELECTRIC






THE ARMY STAFF'S ROLE
IN AVIATION
MATERIEL DEVELOPMENT

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

RMY Aviation has never been more in-
tegrated into the fotal Army mission than
it is today.

Attack and scout helicopters are a major
part of the cutting edge of anti-armor defense
elements; the UH-1 Huey and the incoming
UH-60A Black Hawk ulility helicopters per-
form air assault, resupply, and command and
conirol 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 warfime.

Observation helicopters and fixed wing air.
cralt, together with Special Electronic Mission
Alrcrafi (SEMA) (OV-RV.1 and RC-12D), and
helicopters (EH-1, EH-60A, and EH-608) per-
form missions of electronic warlare, reconnais-
sance, and surveillance for the ground com-
mander which are so vital to the decisions
made in fighting the land batile. Helicopters
comprise over 90% of the Army's fleet of air-
craft.

ARCSA establishes usage

The Aviation Requirements for the Com-
bai Struciure 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-
craff systems are tied closely to the force struc
ture because force structure, along with deter-
minafions of combat needs, creates the “re-
quirement” for a new system or the modifica-
fion of an existing system,

Continuous DA monitorship

The Army Stalf 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 effective, and ac-
complishes the required tashs. Equipment
must be designed and developed for a task, or
series of tasks, and integrated with other ex-
isting systems to avold duplication. In Aviation
materiel, different types and models of aircrafi
are procured to cover the broad spectrum of
Army mission reguirements. Some of these
systems, such as the attack helicopter, are
specialized, while others such as the UH-1
Huey, perform multiple roles, The key is to
define the mission and to develop a system fo
perform if,

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

.



ACCEPTANCE—Shown af the mid-December CH-47D acceptance ceremonies al Ft. Rucker, AL, are,
I-r seated, COL Terry L. Gordy, CH-47D PM; MG John J. Koehler, Jr., CG, USA TECOM; BG Carl H.
McNair, Jr., DCG, USAAVNG; Ois H. Smith, President, Boeing Verfol Company; William P, Jones, Di-
rector, Mil Hepir Prog, Boeing Vertol; and COL William E. Crouch, Jr., Cdr, USA Avn Devel Test Aciiv.
LTG Robert 1. Baer, Dep Cdr for Materiel Devel, USA DARCOM, is af shown standing af the lectern.
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aling casualfies, conducting command con-
trol, and supplemenfing communications.

The development, procurement, and ficld-
ing of aircraft systems to perlorm these func-
tlons 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
Stalf 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 vear HQDA [ODCSRDA) tasks DAR-
COM to submit an aviatflon program covering
all three principal appropriations, RDT&E,
APA, and D&EMA, 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
arficulates 1his information to DARCOM. DAR-
COM constructs the aviation portion of their
program in conjunction with all of the other
commadities 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-

velopment; and 6.1, basic and applied re-
search. Recognizing the Army’s concern for
near term readiness, the highest priority in re-
cent years has been placed on those project
managed items which are considered essential
to improve the effectiveness, 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 dem-
onsiration 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 system; a pilot-
enhancing digital aircraft flight coniral pro-
gram; a fuel efficient advanced turbo shaft
engine; a survivable, efficient all-composite
structural alrcralt; and a research simulator to
aid in the improvement of NOE flying qualities.

More than any other commodity, Army
Aviation has cohrent requirements in ferms of
a. coordinated user and developer dialogue
which s insured through joint formulation of

programs and frequent DARCOM/ TRADOC
reviews,



DEPARTMENT OF THE ARMY
HEADQUARTERS US ARMY MATERIEL DEVELOPMENT AND READINESS COMMAND
5001 EISENHOWER AVE. ALEXANDRIA, WA. 22333
OFFICE OF THE COMMANDING GEMERAL

I am extremely prond to introduce this special issue dedicated to
the US Army Aviation Research and Development Command [AVRADCOM).
AVBADCOM, one of DARCOM's major subordinate commands, is the Army'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, AVRADCOM has a widely diversified mission
accomplished by activities which are geographically dispersed from
coast to coast. The mission not only spans the entire RED cycle

for systems, subsystems, and individual components, but also includes
providing support to the colocated DARCOM Project Managers responsible
for development of two of the Army's major aviation programs--BLACK
HAKE and AAH. The Command also provides engineering support for
fielded aircraft to the Troop Support and Aviation Materiel Readiness
Command and maintains plant cognizance at three of the helicopter
manufacturing plants which assist numerous DOD agencies.

Increased competition for dwindling dollar resources dictates that
we use our ingenuity in conducting RED programs not only to improve
the operational effectiveness of our aviation systems but also to
reduce the overall life cycle costs of those systems, AVRADCOM has
accepted this challenge.

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

LI

JOHN R. GUTHRIE
General, USA
Commanding




AVRADCOM MEETS
THE CHALLENGE!

BY LIEUTENANT GENERAL ROBERT .J. BAER
DEPUTY CG FOR MATERIEL DEVELOPMENT (DARCOM)

T HE military and economic environment
in which the free world lives today chal-
lenges the DARCOM community to the fulless,

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 effective and responsive civilian and
military support force is necessary. Materiel
must be developed, procured, stored, issued,
and fielded to maintain a balanced and sus-
te'ning combat capability.

Deployment capability soughi

Improvement must be achieved in Army de-
ployment capability to move forces readily and
o increase early availability of combat power,
Improvement is also needed in Army equip-
ment and in concepts to exploit new technol-
ogy. Lasily, we must manage and ufilize ex-
isting and programmed resources more effec-
fively within this framework of goals and
strengthen the Army's resource justification
pProcess.

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, availability, and maintainability
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while enhancing system’s safety, survivability/
operability, and improving aircraft weaponiza-
fion and avionics infegration.

Material readiness support is reflected in the
accomplishment of initial procurement and the
demonstration of equipment suilability 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 challenge

AVRADCOM and its predecessor Com-
mands, AVCOM/AVSCOM, have a long and
distinguished record in responsiveness to the
needs of the Army Aviation community, Begin-
ning in 1952 all logistical funcfions for Army
Aviation were transferred from the Ordnance
Corps to the Transportation Corps and a field
service organization was located in 5. Louis,
MO,

In 1964, through a process of evolution, the



The Challenge
(Continued from Page 17)

5. Army Aviation Command (AVCOM)
came 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 aircrafi.

In April 1974, the Army Materiel Acquisi-
fion Review Committee (AMARC) recom-
mended that DARCOM evolve toward sepa-
rafing 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 fime AVRADCOM has realigned
some of its organizational elements, and with a
new Technical Director and Advanced Sys.
tems Directorate, is making major strides in
providing progressive planning for future tech-
nology trends, closing exisfing 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 fechnology
accomplishments one must acknowledge the
earlier AVCOM/AVSCOM track record which
is also shared with previous Command ele-
ments now a par of TSARCOM. Figure 3 out-
fines those aircraft engineered, tested, and
fielded which continue to be a mainstay of the

FIGURE 1
THE
DARCOM CHALLENGE

® READIMNESS

® HUMAN

® MATERIAL

® STRATEGIC DEPLOYMENT
® FUTURE DEVELOPMENT
® MANAGEMENT
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FIGURE 2
FY 80 RDTE/
PROCUREMENT FUNDING

DARCOM

$2.48 |RDTE]
$5.98 [PROC)

AVRADCOM
$341M*  [RDTE|
$426M* " [PROC)

*IMCLUDES $176 MILLION FOR DARCOM
AVIATION PROJECT MANAGED
PROGRAMS

**INCLUDES $355 MILLION FOR DARCOM
AVIATION PROJECT MANMAGED
PROGRAMS

Army Aviation inventory. The quality of these
aircratt and untold service provided to meet
total Armw requiremets act 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 million DARCOM aviation project-man-
aged programs. These programs cannot be
forgotien because AVRADCOM is inextricably
invalved in their support. Allhough programs
such as the Black Hawk and the Advanced Al
tack Helicopter are separately managed,
AVRADCOM support is extensive in providing
complete procurement for first production
ifems and other confract support require-
ments,

Technical support is also furnished directly
to the PM's for ongoing project evaluation/
maonitership, studies, program design reviews
and definifion/incorporation of necessary avi-
onics. Product assurance capability is used ex-
tensively by the PM’s in moniioring 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 fest activity
at Edwards AFB.

Technology is fransfused info 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 suppon, if can readily be seen
that the development of new aircraft systems
and subsystemns has blossomed resulting in
considerable technology progress.

This progress is typified by advances such
as elastomeric rotors; Increased aerodynamic
efficiency and reduced nolse signatures; con-
trod stick force augmentation and fluidic stabili-
ty augmentation; as well as fire control and rar-
get acquisition subsystern gains, Other mean-
ingful progress must include run dry gear
boxes, crash survivable seats and fuel systemns,
advanced technology engine leatures, and
utilization of composite materlals in rotor
blades and airframes. The list is endless in at-
tempfing to identify AVRADCOM's contribu-
fions to these programs,

Infusing new life

AVRADCOM's Project and Product Manag-
ers have also been responsive fo total Army re-
quirements. The CH-47 Modemization PM is
infusing new life and advanced hardware into
the Army’s medium lift capability with the up-
dated CH-47D aircrafl, a program belng
brought in below cost and ahead of schedule,

The ASH PM, now in the throes of a rigor-
ous concept evaluation process, is attempting
to fulfill the Army requirement for a new Scout
Helicopter while at the same fime assuring
maximum RSl compatibility.

The RPV Product Manager is embarking on
an ED program to integrate significanily com-
plex avionics technology into a lightweight air-
frame that will give the user pilofless surveil-
lance and target acquisition/ designation capa-
bility. The NAVCON PM is currently 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 aircrafi.

Lastly, we have to consider the fundamental
technology upon which new aircraft systems,
subsysterns are founded. These advanced de-
velopment and technology base programs are

FIGURE 3

THE MAIMSTAYS OF THE

ARMY AVIATION INVENTORY
BOEING VERTOL CH-47 CHINGOK
BELL UH-1 IROGQUOIS
BELL OH-58 KIOWA,
SIKORSKY CH-54 TARHE
GRUMMAN OV-1 MOHAWEK
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primarily accomplished within AVRADCOM's
laboratories and field research activities, Some
of the more recent program accomplishmenis,
in seffing the stage for the development of new
technology, include the inifiation of an ad-
vanced digital/optic flight control system de-
velopment and flight demonstration program
and the start of an advanced composite aircraft
PrOgranm,

Technology milestones

A cross section of ongoing program tech-
nology milestones achieved over the past year
is outlined below:

@ A first for current U5, helicopter technol-
ogy — XV.15 full conversion from helicopter
made to horizontal cruise (160 kis).

® Advancing Blade Concept (ABC) first
flight with auxiliary power,

® Rotor Systems HResearch Aircraft
(RSRA) first “all-up” flight.

® First run of 800 hp Advanced Technol-
ogy Demonstrator Engine (ATDE) gas gener-
ator.,

® Laser holograph potential demonstrated
for aerodynamic flow field visualization.

® Hearingless main rotor flight tested.

The ABC, RSRA, and XV-15 (See photos
on the next page) are technology demonsirator
aircrafl. Both the ABC and XV-15 embody new
aircraft concepts which offer potential for im-
proved mission perdormance  capability in
future aircraft 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 aircralt engine horsepower spec-
trum and the laser holography flow field visual-
izafion concept will offer greater accuracy and
measurements currently not possible with con-
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ventional instruments. The bearingless main
rafor offers potential for an infinite life rotor
system with obvious life cycle cost reduction
impact. The accomplishment of all of these
milestones franslates into a betier 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
achlevements, but It must be noted that the
RDTE program is specifically struciured fo ad-
dress operational deficiencies. The fechnical
program evolves around five disciplines: pra-
pulsion, aeromechanics, aviation electronics,
armament systems, and sfructures,

Each discipline is broken into technology
areas orlented foward satisfying operational
deficiencies in the order based upon user pri-
orities. One of the chiel goals of this entire ef.
fort is to make the user’s job casier, All of ihe

The XV-15 Tilt
Wing Technology

equipment supporting the Army's airmobile
concept had its origin somewhere in the R&D
life cycle and a significant amount can be frac.
ed to early developments nurtured by AVRAD.
COM,

Moving to optimum support

The previous technology program descrip.
fion made no mention of the planning neces.
sary fto close technology gaps, explore new
technical trends, or struciure programs such
that future batilefield threats are nullified. The
advent of a new Army Aviation RDTE plan
(first published in October 1978) makes i
plain for the world to see that AVRADCOM s
coming to grips with these problems and is
arienting its entire R&D efort toward optimum
support of the total Army requirement in both
the near and far term.

The ongoing close coordinafion/ updating
of this plan annually with other Commancds,
services, industry, and the operational com.
munity can only resull in success for all con.
cerned. It is this type of confinuous and far
thinking effort which will help DARCOM mee
its challenges,

The Advancing Blade
Concept (ABC)
Research Aircraft

Demonsirator Aircraft i
= ——f The Rotor Systems
S
: 3 . .*"{.,,;’ d Research Aircraft
P R — - (RSRA) in flight
e Ry, 4
R oy
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R&D: THE SOLUTION TO
TOMORROW’'S THREAT

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

G ENERAL Baer’s arficle noted some of
the past achievements of the U.S. Army
Aviation 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
communities.

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 baftlefield will present a foe who is
increasingly efficient in detecting and destroy-
ing personnel and equipment,

The adversary of the future will be employ-
ing new technology weapon systems fo gain
and maintain the tactical advantage on the bat-
flefield. These new systems will employ acous-
tical and infrared devices 1o detect and identify
targets under the complete spectrum of climat-
ological conditions. Once detected, these tar-
gets will be designated, fracked, and destroyed
by a variety of newer and more efficient meth-
ods. These methods will incorporate traditional
hardware such as rockeis, artillery, and ballistic
WeAPons,

However, the discriminator for these more

tradifional annihilators is that they will be radar
and laser controlled, thus providing greater ac-
curacy and efficiency at higher rates of expen-
diture. More exofic fechnigues for disabling
electronics may include the use of Electro-
Magnetic Pulse (EMP). All of these types of
hardware will most likely be available and wiil-
ized by the threal forces over the next 15 to 20
years.

The requirement fo 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
scenarlo is projected to consider a mullitude of
regional possibilties, the most threatening is
considered fo be that of the Ceniral European
region opposing the Warsaw Pact couniries.
The threat in Europe will have the NATO coun-
fries facing a numerically superior force both
in equipment and personnel.

Since Army Aviation will play an acfive and
important role in this scenario, the develop-
ment of aviafion 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 ftechnology systems lo provide our
forces the multiplex needed fo stand a chance
against a numerically superior foe,

The price of pursuing advanced technology
and maintaining a creditable technological
base is not inexpensive. The judicious man-
agement of scarce research and development
dollars dictates that only the most necessary
and effective projects be undertaken,

Cross-fertilizing the areas

Consequently, in conjunction with the threat
evaluation, the user requirements are constant-
Iy reviewed fo see where technology can effec-
tively be exploited 1o improve mission capabil-
ity and effectiveness. By cross-fertilizing these
areas of user requirements, the threat, avail-
able dollar resources, and technology apprail-
sal, AVRADCOM is able to establish the set of
general program objectives under which it op-
erates,

Dur responsibility is to evaluate wisely and
develop the appropriate research and develop-
ment plans and programs which will give the
user alternatives which will be useful and cost
effective. Currently, the development com.
munity has to live with a six to 15 year develop-
ment lead time on selected major hardware
systems,

Given this reality, it is apparent that the
future of U.5. Army Aviation on the batlefield
is dependent on what we are doing now! It also
becomes obwvious that we must decide on o
course of action and stay with it or we will never
see new equipment in the field, We should not
change well founded plans on the spur of the
annual moment, although we must reevaluate
and update plans and programs regularly.

The Laboratories of AVRADCOM consist of
the Research and Technology Laboratories
(RTL) and the Army Avionics Hesearch and
Development Activity (AVRADA). It is
through the capability of these organizations
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that AVRADCOM is pursuing the initiative in
several areas important fo Army Aviafion, The
facilities are instrumental in producing the
technoligical bow-wave needed to maximize
mission capabilities and operational effective.
ness of Army alrmobile systems while simul-
taneously minimizing life cycle costs,

The Aeromechanics Laboratory is located
at the Ames Research Cenfer at Molfett Field,
CA, The investigatory work pursued there is
designed to provide an understanding of the
mechanisms of aeromechanics as it pertains to
rotorcraft technology, An outstanding example
of the payolf for their analytic techniques in ad.
vanced rotorcrafl is the Bearingless Main
Rotor (BMR). This concept will provide a pay-
off in reliability, availability, and maintainability
on future rofor systems.

Flying testbeds optimize design

The HRotor System Research Afrcralt
(RSRA) and the Advancing Blade Concept
{ABC) aircraft provide flying testbeds for opti-
mization of rotor design. Testing of design
techniques for selection of airfoil sections,
blade platform distribution, and fip shape are
providing spin-offs for the CH-47D moderni-
zation program, the Black Hawk and the AAH,

The Structures Laboratory is located al
Langley Research Cenfer at Hampton, VA,
Under their purview, new composite compon-
ents fo enhance survivbility, maintenance, and
costs are being investigated. Work is currently
underway fo develop a new rotor hub to vali.
date the use of composite materials In high
sirength 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 explofted in the Advanced Composite Air-
frame Program (ACAP). This program will
provide the typical compaosite material benefits
plus an increased tolerance 1o ballistic dam-
age.
The Propulsion Laboratory is located at the
Lewis Hesearch Center in Cleveland, OH. The
forte of this organization Is in advancing the
state-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 enable helicopters to operate at
improved levels of efficiency 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 more cost effective manner.,

An orderly continuity of efforts

The organization that provides the expertise
for assuring an orderly continuity of efforts
from research through exploratory develop-
ment o demonsiration 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 confractors for application to mili-
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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 refurn on invesiment.

One area that ATL has been in the forefront
with in the application of high payolf technaol-
ogy is the Advanced Technology Demonstra-
tor Engine (ATDE). The ATDE is a feasibility
demonstration of an B00 shaft horsepower
class engine being utilized in light helicopters.
It will provide a 20% reduction in fuel con-
sumplion, a significant improvement in
specific power, and improvements in vulnera-
bility, cost, reliability, and maintainability.

The AVRADA is located al Fort Monmouth,
MJ. The mission of AVRADA is to conduct that
portion of the AVRADCOM mission that per-
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tains to aviation elecironics. This responsibility
includes research and development, value en-
gineering, production engineering, mainfe-
nance engineering, product assurance, and
human factors engineering for all aviation elec-
tronic  subsystems and interfaces. The
AVRADA is spearheading several new proj-
ects which should prove to be a major contrib-
utor to more efficient aviation communications
and control.

Coming: IACS and PMDS

One such system s the Integrated Avionics
Confrol System (IACS). The IACS will be able
ta provide ceniralized control and display for
communications, navigafion, and identifica.
tion of equipment. The program Is almed at
saving cockpil space, simplilying and stand-
ardizing crew operational procedures, and pro-
viding a flexible growth capability permitting
equipment addition, deletion, or substitution
without exfensive aircraft rewiring.

Another innovation which will have far
reaching effects on future aviafion employ-
ment capabilities is the Projected Map Dis-
play System (PMDS). This system, when
coupled with a Doppler system and 1ACS, will
greaftly improve Nap-of-the-Earth (NOE) navi-
gation capability,

The bottom line

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

The Black Hawk utility helicopter evolved
from the development of newer and better sub-
sysiems and their integration info a single ma-
jor system. The Black Hawk recently entered
into preduction as a replacement for the aging
UH-1 fleet, Further, the combination of emerg-
ing user requirements, evolving fechnology
opportunities, and threat revalidation provide
the opporfunity to follow-on with Black Hawhk
model changes well info the 1990's,

The CH-47D modernizalion program rep-
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resents the ufilization of composite blade aero-
dynamic technology. Composite technology
led to the production and installation of fiber.
glass blades which will significantly enhance
the Reliability, Availability, and Maintainabil.
ity (RAM) characteristics of CH-47 rolor
blades. The incorporation of other system
modifications on the Chinook will allow the ex.
isfing aircraft to gain a new lease on ufility,

The prime emphasis of this program is to
apply the best of new technology fo an exisfing
system, This has thus far proven fo be a more
cost effective and acceptable aliernative to 3
new design and development.

Responding to the armor threat

In the area of developing a direct response
fo the armor threat, AVRADCOM is playing a
major role in the fielding of sustems like the
AH-15 (Figure 3), the AAH (Figure 4), and the
future generafion of lightweight helicopters,
The mission capability of these aircraft is tied
directly to the advanced technology integrated
info subsystems such as the Target Acquisi-
tion and Designation System./Pilot Night Vi-
sion System (TADS/PNVS), advanced avi
onics, and weapons control systems,

Evolufion may well lead to a Light Helicop-
ter Family of Aircraft (LHX) for the 1990,
The LHX-Attack (LHX-A) (Figure 5) could be
a small unsophisticated attack helicopter for
armed reconnaissance, area suppression, and
point target destruction. It could provide a low
cost aerial fire support system in an opfimum
mix where mission requirements would other.
wise require the AAH. In addifion, the LHX-A
would be capable of conducting missions in
factical requirements for the more lightly
armed/ equipped scout helicopter,

The challenge to AVRADCOM

General Baer has challenged AVRADCOM
to provide the optimum in capability fo meet
the total Army Aviation requirement. AVRAD-
COM recognizes the benefit that is provided fo
the wser through the availability and
maintenance of a technology base. It is the
stepping stone to the advanced engineering
development and the eventual fielding of need.
ed hardware.

It will always be the infention of AVRAD-
COM to focus its priorities and efforts on what
is needed by the user.



THE GROWING RECOGNITION
OF
IMPROVED RDT&E PLANNING
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BY DEAN C. BORGMAN, CHIEF, ADAVANCED SYSTEMS
TECHNOLOGY AND INTEGRATION OFFICE (AVRADCOM)

éd EOQPLE don't plan to fall, they just

fail to plan.” It is amazing how the
truth of this old and well worn quotation con-
finues to plague the R&D world.

When an organization has an abundance of
resources, and is not overly concerned about
any stewardship responsibilifies, the need to
plan for tomorrow has a fendency 1o be shelved
because there ks no over-riding concern about
tomorrow. Conversely, for an  organization
which has a scarcity of resources 1o accomplish
the job at hand, the tendency is to use all avail-
able resources on today’s problems, However,
in this case, planning for fomorrow is an ab-
solute necessity or there won't be a fomorrow!

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
availahility of resources in an Inversely propor-
tional manner,

The resulis of good planning should not only
help take us through the fimes of scarce re-
sources but should also help fo garner future
additional resources. Since good planning is in-
dicative of oplimum ufilization of available re-
sources, the wise planner is likely to be the re-
cipient of additional resources in the future,
assuming his management ks also concerned
about maximizing return on investment. And in-

vesting is, in fact, whal we are 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 RED investment
sirategy holds a high probability of providing a
posifive  return on Investment  over  some
specified period of fime.

How does this relate?

So how do we relate all this good philosophy
to Army Avdation R&ED? 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 10 Figure 1.

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

The need for a technical planning and
management funclion was recognized by the ar-
chitects of the reorganizafion which created
AVRADCOM in 1977. One result of this
recognifion was the establishment of the Ad-
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vanced Systems Technology and Integration
Office (ASTIO) with its subsequent assignment
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
to project the available and developing technol-
ogy inte systems, The first results of ASTIO 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 emphasis fo integrating several
pieces of the RED puzzle to arrive at a com-
prehensive plan, Figure 2 illustrates some of the
pieces of that puzzle which need to be pulled fo-
qgether.

Accomplishing this job was a feam effor.
Participants included members of almost every
element of the AVRADCOM organization, other
DARCOM RED commands, and TRADOC as
well as members of industry.

At the outset, the threat to Army Aviation
was analyzed and evaluated, TRADOC provid.
ed inputs into the use of advanced technology
on a future battlefield. The industry/govern-
ment laboratory community provided the tech.
nology forecast of what can be developed with
a reasonable budget and reasonable fime
based on what is currently known of R&D op-
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portunities. The resull is an investment road
map for Army Aviation,

The plan provides insight into the interrela.
fionships between technology and user capa.
bilities in the context of evalving and develop.
ing new aviation systems. It facilitates the early
initiation of systern integration, budgetary
planning, and establishing program priorities.

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

The first draft of the plan is developed in
fime fo assist in the Spring Review of the avia-
fion program, a major program review con-
ducted annually and chaired by DARCOM,
The final draft is fimed to coincide with the
preparation of the inifial submission of the
target fiscal year budget in the Fall (FY82 at
this time}.

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

But the program and the plan do inferact,
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 constantly revised as reality is
revealed to us, The relationship of the plan to
the development of the program Is further il
lustrated by Figure 4.
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Maore important, however, is the relationship
indicated between the user and the develop-
ment community — that interactive re ation-
ship is vital to a viable Aviation RDT&E Plan.

The Awviation RDT&E Plan published in
1978 is a benchmark document, but it was on-
Iy a beginning. The 1979 edition has now
been published and is another significant step.
The plan has been expanded fo a series of
volumes, This series of documents will be a
tremendous ald in the management of the
aviation R&D program, but will require fime to
mature 1o full value.

The development of a viable RDT&E Plan
becomes involved and difficult as we attempt
to make it more comprehensive. The process
fo 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 s 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

continue where ASTIO left off, building the
organizafional iInterface between Command ele.
ments/technical disciplines to enhance sys
FIGURE 4
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fem integration, relating the com-
munity capabilitics and user re-
quirements to a viable Command
R&D program, and publishing the
Army Aviation RDT&E Plan.

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

The Directorate for Advanced
Systems has also Intensified its
commitment to guiding the devel-
opmend of advanced airmobile
concepts. The Direclorate will be 0
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ARMY AVIATION ADVANCED DEVELOPMENT FUMDING

responsible for developing new
concepts and guiding them until
a Project Manager is established.
During the coming year, the Directorate will
be conducting trade-off analyses and studies
while working with the user fo develop the
basis for new and improved avialion weapons
systems. The payoff for Army Aviation will be a
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stronger plan and a healthier program — and
the trend depicted 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
RDT&E PLANNING PROCESS
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Multimission aircraft?
Here's the multiband
radio to match:
The Collins

AN/ARC-186(V).

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

ANJARC-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
miﬁtary 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.5. 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, lowa
52406, 319/395-4412 or 2070.

‘l Rockwell International

~.where science gets down to business




CLOSE
ENCOUNTERS

OF THE TACTICAL KIND

MADE FASTER, EASIER, SAFER WITH OUR PMD

Targel hand-all is simple and stralght-
F‘R{JJECTEE! MAP D’lSPLAY 1urw‘dgr-;j the PMD can display target
Ml R coordinates in lat/long and UTM grid.
Comprehensive trials in five lactical
aircraft have proven the PMD, Seven years
of operational use have demonsirated
pilot confidence and a reduction in
cockpit workload,
Features of the PMD inclide;
= jnstant orlentation—north or frack up
= {ast in-flight destination revision
» gagy recce point storage
» full sunlight viewability
* demonstraled compatibillty with night
vision goggles
Let us tell you more. Contact us at Computing
Devices Company, P.O. Box 8508, Ottawa,
Canada K1G 3M9. You can also reach us
by phone at 613/596-4841 or Telex 053-4139.

Close tactical encounters, close supporl
demand a lot from the pilot. Flying NOE

missions requires fast and accurate navig- COMPLUTING DEVICES COMPANY
tion, especially at night. . r

A divsion ol Conbrol Daa Canacls L
With our Projected Map Display, the pllot
can remain terrain-oriented—regardless @a
of weathar, visibility, altilude. or spead. To
establish position at any time during flight CONTROL

requires only a glance al the display. DATA
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INTERFACE

THE KEY TO SUCCESSFUL AVIATION R & D PLANNING

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

F Army Aviation is to have the necessary

capability on the batilefield of tomorrow it
must appropriately modernize.

In determining what should be done, the
TRADOC Battlefield Development Plan
(BDP) provides the first adequate scenario with
which we can assess the Army’s capability as
an effective force on the modern battlefield.
The BDP gives guidance in the form of
“necds” that our development efforts should
be addressing.

Defining our hardware requiremenis

By comparing these needs with the objec-
tives outlined in the Science and Technology
Ohjectives Guide (STOG) and other materiel
developments, we can employ the Combat
Developments Process to befter 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 close 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
fimely guidance to insure that our fechnology
effort is exerted in the appropriate direction.

In order to perform this task the user must
become familiar, first hand, with base technol-

a5

oqy laboratory programs, and assess their rela-
tionship to and impact on aviation require-
ments. The fask then becomes one of articulat-
ing these relationships in such a way as to fo-
cus the development efforts on a useful user
product,

The Aviation Cenfer's mission has been en-
larged to execute these responsibilifies for
TRADOC. We have been tasked 1o function 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 perfaining 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 fo do it all at Fort Rucker.

® Insure efforts are on the right things.

® Work closely with DARCOM and DAL

® The bottom line: Make things happen
on fime 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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Center's Combat Developments project offi-
cers and the Laboratories and R&D agencies of
AVRADCOM.

The Center has parficipated 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 Direc-
torate. These directorates participate jointly in
the preparation of AVRADCOM's Aviation
ROTEE Plan, This plan sets forth AVRADCOM
programs and objectives for the next 20 years,
with emphasis on the first five years.

The Center's parficipation 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 parficipation between AVRAD-
COM and the Aviation Center is also going on
in preparation of the TRADOC Materiel Ac-
quisition Priority Program.

The thrust in this area is fo identify and align
the most crifical development and procure-
ment programs fo meet the Army's needs.

AVRADCOM, as well as other developers, use
this as input fo structure thelr lab programs, as
it represents the user's slatement concerning
his most urgent shortcomings.

Linderlying all of this, however, is affordabil-
ity. We are addressing affordability by getting
the user and developer together early in the oy
cles to reduce lost motion, misunderstanding,
and wasted resources.

Sighting on the same target

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

In this way, AVRADCOM and the Aviafion
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 Chrisfi Chapter,
the 1980 Army Aviation Manufacturing Con-
ference Il will be held in Corpus Chrisfi, Tex.,
18-22 February. The conference, which fea-
fures presentations by military and industry
representatives, is structured around five avia-
fion system functional group panels.

Information regarding pre-registration,
accommadations, format, efc., may be ob.
tained by contacting Sandra Strub at (512)
9393600 or AV B61-3600/2611.

The 1980 conference is sponsored by AV.
RADCOM and the Corpus Christi Armwy Depot,

L

ACES’ CLUB )

Major William E. Coleman, VP—
Membership of AAAA’s Aviation
Center Chapter, presents Major Jerry
Kruger (seated) with his “Ace's Cer-
tificate™. The hand-leitered clobber
card reflects that the major enrolled
five new members in the AAAA, i
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THE ARMY’S NEXT
HELICOPTER

BY RICHARD B. LEWIS, Il
TECHNICAL DIRECTOR (AVRADCOM)

ONE of the major challenges of Army
Aviaflon R&D is fo 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 illus-
trate the focused nature of aviation R&D.
These aircraft were designed primarily for
rapid development and fielding without signifi-
cant technological risk. Nonetheless, major im-
provements in survivability, crashworthiness,
reliability, maintainability, and efficiency have
resulled from selected application of our re-
search products,

A number of major questions

As we prepare each year's aviation RDT&E
program, a number of major questions are ash-
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 tofal sys-
tem performance?”

Mext, we look at the facts of life as porfrayed

in the funds that will be available for aviation
RDT&E. Historically, there is a fairly level toral
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 mililary aircraft, but is
forced to develop and buy these with less than
one-fifth the RDT&E and one-denth 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 perceplion of user needs
with realifies 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 mamy oppor-
tunities for product improvement and modular
evolutionary development,

During the next two decades the Army will
benelit from these modernization efforts, Tre-
mendous improvements are available:

@ To detect and destroy at survivable stand-
off ranges is a ceniral theme of our aircraft wea-
ponization efforts. The Mast Mounted Sight, as
demonstrated on the UH-1, OH-6, and OH-58,
has shown dramatic improvemenis in conceal-
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ment, permitling exploitation of Army NOE
doctrine.

AVRADCOM is prepared to apply this tech.
nology in an engineering development pro-
gram on the AH-15 if funding priorities are es-
tablished. Another challenge to fargef acquisi-
tion is the dirty battlefield environment, and fo
meet this a pod-mounted near millimeter wave
radar will be demonstrated next year. As a sup-
plement 1o emerging Imaging fargel acquisi-
fion systems like the AAH Target Acquisition
Designation Systems (TADS), Forward Look-
ing Infrared (FLIR), 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-
menis,

® Crashworthiness of our systems has been
materially improved as evidenced in the Black
Hawk and AAH, MIL-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 Inductees fo the Army Aviation
Hall of Fame will be announced in the March
1980 issue of ARMY AVIATION. The Inductees
were selected from some 43 nominations sulb-
mitted to the Army Aviation Hall of Fame Board
of Trustees during December-fanuan. The
selectees will be inducted at a Hall of Fame
Luncheon fo be held at the AAAA National Con-
vention in Atlanta, Ga., on 11 April.

tures will be demonstrated in our Advanced
Composite Aircraft Program (ACAP); higher
strengih 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 Infegrated Avi.
onics Control System (IACS) currently com.
pleting competitive engineering development
and the Electronic Modular Master Advisory
and Display System (EMMADS) which is in
the inifial stages of advanced development,
These systems, tied fo all the navigation, com-

ADVANCED COMPOSITE AIRFRAME PROGRAM

ENGINE/TRANSMISSION
AIRFRAME INTERFACE

UPPER DECK AND
BUTT LINE BEAM

FLOOR PANELS AND
UNDERFLOOR STRUCTURE

CRASHWORTHINESS

CUT OUTS/LARGE OPENING
JOINTS/ATTACHMENT POINTS




A e G
S-WHO~?

No, it's TRTG 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

ELECTROMICS AMD SPACE DIVISION
EMERSON ELECTRIC CO, B100 W, FLORISSANT

ST. LOUIS, MISSOURI, USA 53136 -
TELEN: 44-86% TEL (114] 553-2448 IEMIZERSON




MILITARY AVIATION PERSPECTIVE

RDTE FUNDING
FY 80 178

munication, and information electronics via a
multiplex data bus, permit mission-faflored
cockpit design.

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

® We have achieved subsiantial fuel effic-
iency improvements with the T700 engine on
the Black Hawk and AAH, and both the T700
engine and the B00 horsepower Advanced
Turbine Demonstrator Engine (ATDE) have
potential for application 1o other Army aircraf.

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 fh.-'-:
special "AVRADCOM Issue.”
both Management Analysis in the Fom
Development and Management Office of
the Awviation Research and Development
Command. Linda has been working in
aviation In Government service for 20
years, while David just recently com-
pleted his internship,

PROCUREMENT FUNDING
FY 80 12.88
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AIRCRAFT INVENTORY
DOD 23,854 (1AN 79)

will find its way into one or more of the current
Army helicopters, and in fact, a majority of the
Army's future helicopters will be evolufionary
improvements of our current fleet. In the
longer term, however, il is clear thal new sys-
tems will be required fo replace aging technal-
ogy in our light utility and light attack systems.
AVRADCOM, working with the Aviation Cen-
ter, has defined a generic new aircraft, desig.
nated Light Helicopter Family of Aircrafi
(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, ii is not too soon to consider how
aviation technologies can play together to max-
::;::ze the effecfiveness and affordability of the

X.

An arfist’s concept of the LHX shows a com-
bination of many of these technologies: ad-
vanced rotor systemns, improved flight controls,
digital modular avionics advanced composite
structures, fuel efficient engines, all-weather
target acquisifion systems, All of the foregoing
provide maximum effectiveness, operability,
and survivability for the next generation of Ar-
my aviators,




THE SUPERIORITY OF FUTURE
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

EW technology features found in the

latest Army helicopters — are they
primarily a result of independent manulacturer
development, aided perhaps by research of the
universities and agencies such as NASA?

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

RTL-sponsored improvements

Many of the improvements in performance,
handling qualities, maintainability, survivability,
and similar features of the latest generation of
helicopters can be fraced fo state-of-the-art ad-
vances that were a direct fallout from RTL con-
ducted or sponsored RE&ED efforts.

The Research and Technology Labs (RTL),
which include a headquarters at the NASA.
Ames Hesearch Center, Mollett Field, CA, are
comprised of 536 chilian 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
couniny.

Three of the organizatons (the Aeromech-
anics Laboratory, NASA-Ames; the Propulsion

Laboratory NASA-Lewis; and the Structures
Laboratory, MASA.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 mutual interest and
benefit in the field of rotorcraft technology.

A self-contained capability

The tourth 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
confractual, 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 inferest 1o fufure 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-



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 $38.3 million in folal 6.1, 6.2,
and 6.3a category RDT&E funds. Additionally,
reimbursements for customer work, accom-
plished primarily at the Applied Technology
Laboratory for a wide variety of Army, Mawy,
and Air Force customers, amounted fo nearly
%8 million. To place these amounts in perspec-
five, for comparable activities in 1979, the five
largest  helicopter  manufacturers together
spent an estimated $77 million on indepen:
dent RE&ED, the NASA budgeted $17 million for
rotorcraff research and fechnology, 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-
ducted 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 expertise, Qut-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 often the use of
materials, services, and facilities. Laboratory
employees monitor contract performance and
receive the end products, which include
reporis, data, and demonstrator hardware.

An RTL sell-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 fo be
more orlented 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 confractual support.

Both efforis essential
While the desired ratio for in-house to con-
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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nol only be vital to Army Aviation, but it alsg
should be work that is not readily or satisfac.
torily available from an outside source, |f
necessary funds are available and the desired
product can be obtained satisfactorily with 5
contract, that course of action would usually be
adopted.

Certain “in-house" functions

There are, however, certain specific func.
fions 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 experiise 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-
portance to weapons systems development.

The RTL perform all of these functions 1o
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 inferests,
The RTL are primarily involved in technology
base eforts, 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, RED 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 o 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 fechnology advance-
ment, but also of their potential value to the
user, to either satisly or modify future require-

(THE GOAL/Continued on Page 53)



THE ADVANCES IN ENGINE
AND DRIVE-TRAIN
COMPONENT RESEARCH

- BY JOHN ACURIO, DIRECTOR, :

PROPULSION LABORATORY (AVRADCOM)

WO of the most important aspects of the oy while using the fewest possible parts to
Propulsion Laboratory mission at the reach the compressor pressure ratios and tur-

Research Center are fo provide fechnical bine femperatures necessary for good overall
:ulppnrl o Project Managers and systems de- performance.
, and to stay ahead of future require- These small components are parficularly

- ments h-. helicopter propulsion by pursuing important because they form the performance
m program elements that will strengthen “backbone” of an engine. At the same fime,
-ﬂ“mhnulagybm they exhibit some of the most complex flow
~ Propulsion programs concenfrate on tech- combinations found anywhere. Beyond that,
pology  developments for componenis of they are subject to wear and deferioration in
jurboshafl engines and drive trains, including the dusty, sandy envirenment in which they
.,mm'iss-luns. The most significant driving must live, Therefore, their ability 1o survive and
iﬂ!‘ﬂﬂm demands for better component effi- perform at acceptable levels will depend on
m lower fuel consumption; improved life- how well we have set the stage in our research
ction ftechnigques; safety; reliability; re- ‘programs.
’_dumd weight; and cost.

iy
*

Mechanical Elements

Internal Aerodynamics The components in this area include bear-
Most of the Army's aircraft engines are ings, gears, seals and shafting, along with the
~ much smaller than those used in the commer- assoclated subdisciplines of wear, lubrication,
- clal fived-wing transports (turbojets and furbo- and materials behavior,

. (Figure 1). This size difference inhibits One of the problems is a combination of
adopting many of the features of the large en- high rotational speed and small bearing sizes
- gines. Furthermore, component arrangement that are difficult to lubricale properly. Holding
_II'Id fypes are uniquely tailored to an airflow a lubricant film and preventing fallures encom-
mhlismhbiﬁiuﬁﬁ.mﬁemﬂm passes investigafions in the newly emerging
-~ day's turbofan, field of tribology, (friction, lubrication, and
Therelore, emphasis is being directed to- wear] and hydrodynamic behavior of lubri-
M generaling defalled aerodynamic freat- cants under high contact pressure.
-ment of these special combinations of small In a separate and more applied activity, sup-
nis, The thrust is to improve efficien- ported by the Directorate for Product Assur-
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Engine Research
{Continued from Page 43)

ance (AVRADCOM), the Army-NASA team at
Forl Lewis has successfully conducted an in-
vestigation of cost savings possible by refur-
bishing bearings during the overhaul process.
As a result, a significant number of bearings
now can be reworked and reinstalled af consid-
erable savings in cost. A facility fo accomplish
the refurbishment is now in use at the Corpus
Christi Army Depot (CCAD).

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 fransferred fo the industry
and are now being incorporated in new en-
gines and fransmissions,

The long, slender shafis in engines often are
required to run above crifical speeds, and they
must be able to operate smoothly at these con-
difions, Either the enfire rotor system must be
balanced perfectly or the supports must be
capable of damping oscillations in the crifical

Lefi: T-63 Turbine Wheel: Right: 6:1 Pressure
Ratio Impefler. Below: T-700 Combustor,
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FIG. 2—New Test Systern Using Cormnpauters.
1) CRT Display/ Term.. . . 5) Test Rotor (T53)
2) Control Console, . . . 6) Vacuum Chamber
3} Aux Contr Panel, 7)Hvdr Pump Vac Cover
J) Gearbon, 5) Lube Of Scavenge Pump

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 ks belng 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 fo fransmis-
sions. Several significant efforts are underway
including full-scale tests of advanced compo.
nents in an OH-58 transmission and other
maore advanced efforts such as a traclion-drive
system, designed fto replace gears with pure
rolling elements (Figure 3).

Materials

Some of the most impressive gains in pro-
pulsion fechnology have been the result of ag:
gressive maferials research programs. Few
areas of science have moved so far and so fast
as materials development. Because of the
thrust toward high furbine temperatures, we
have programs in ceramics and profective
coafings for lurbine components.

Ceramic compounds have potentially high-
use temperatures and strengths, and the ma-




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

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 insulafing coafing over high-
temperature alloys in cooled components,

We also are pursuing metal-malrix com-
posites lor housings and cases, and we expect
them to be used in compressor stator vanes in
the near future. Polyimide composites also
have potential for application to the cool end of
fhe engine, and we expect to confinue 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 fo
various operaling conditions.

Currently, two Army engines are included in
the program; one is the T63 (used in the
H-58) and the other is the T700 used in the
Black Hawk and the Advanced Atiack Helicop-
ter. Work with these engines will focus on the
effects of distorted inlet flow, new seal con
cepis, alternate fuels, heat transfer
J'::as:nemenis. system dynamics, and con-
irals,

A “best balance™

As a part of our overall performance investi-
gafions of propulsion concepts, we are re-ex-
amining power sources with respect to fuel
economy. The fradeoffs fo reach a “best bal-
ance” of performance and cost will be difficult
to resolve. We also need to prepare for the po-
tenfial 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 that we will confinue to
expand the state-of-the-art info areas of appli-
cation that can be fransterred to the industry
and ultimately to the user.

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




How do you develop
more effective defense systems?

You start with vision.




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 line defense systems.

In fact, anumber 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 TADS, 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, themilitary
services called for weapons that could
"see!' Two such are Copperhead, a laser-
guided artillery projectile, and Pershing
Il, 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 inclodes 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.

MARTIN MARTIETTA

Martin Mariefia Asrospace
E801 Rockipdge Deive, Bothesta, Mandand 20004



THE MILITARY APPLICATION
OF
HELICOPTER R&D TECHNOLOGY

BY COLONEL EMMETT F. KNIGHT, DIRECTOR,
APPLIED TECHNOLOGY LABORATORY (AVRADCOM)

HE Applied Technology Laboratory

(ATL) is responsible for conducting
research and development programs leading
toward the infreduction of advanced aeronauti-
cal systems into the Army's inventory,

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

A detailed understanding essential

The job requires a close 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 regquirements can
be anficipated.

A major portion of ATL's programs are ac-
complished through the use of contractual
support from acrospace and related indusiries.
In-house projects are initiated where unigue
capability exists, such as in vulnerability reduc-
fion, crashworthiness, or structural festing, 1o
name a few. Results are then systematically
crossfed between Government and industry.

This approach ensures maximum coordina-
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fion of the advancing technology for applica-
fion fo both current and future Army sysfems,
Manufacturers are gaining the hands-on exper-
ience essentlal for appreciably reducing pro-
duction risks and the Government remains a
“smart buyer.”

Simply stated, the major mission of ATL is
to “fake emerging technology and paint it
olive-drab™ so that when a project is phased in-
1o engineering development, it has been dem-
onsfrated to be capable of meeting the Army’s
operafional requirements.,

Dwuring the following discussions concern-
ing work underway and planned at ATL, it is
important 1o keep in mind that the militariza-
fion issues of safety, survivability, vulnerability,
reliability, and maintainabilify are being invesi-
igated concurrently and as an integral part of
each project,

Composite Airframes

There are people in ATL who have been in-
vesfigafing the operafional use of composite
materials in aircralt 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 total redesign of the airframe
ulilizing composites for the primary aircraft
structure. In keeping with 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 background of experi-
ments. No less than 40 crash tests, three.
quarfers 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
complete standard for helicopter crashworthi-
ness requirements.,

Ballistic tests prove composites

In an effort to understand how well new
composife structures will survive in battle, new
structures are carefully fabricated out of the
latest composites technology and then ballis-
fically tested against high explosive incendiary
rounds at the ATL test range.

Efforts also are aimed at confinually im-
proving our understanding of the realiability,
maintainability, and repairability problems as-
soclated with the use of composites in Army
helicopters. Environmental tests have been
completed; nondestructive fest and inspection
miethods and criteria have been evaluated: and
field repair techniques have been developed.
Much work remains to be done in this area, but
confidence is high that answers will be avail-
able ahead of major application of composite
materials to Army helicopters.

As previously menfioned, we have embark-
ed on the Advanced Composite Airframe

Program (ACAP) to design, fabricate, and
flight-test an airframe constructed primarily
from composite materials. A quantity of ACAP
airframes will be fabricated for laboratory struc-
tural test, ground 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 total
“parts count” on the airfframe of at least half.
We are looking to structures with a much
longer fafigue life — so much longer that we
can realistically expect achievement of a
10,000-hour airfframe, From the Army opera-
for's point of view this boils down to an aircraft
that is more efficient, with improved fuel econ-
omy and a substantial reduction in the spare
parts inventory requirement,

MNew Engines

ATL's extensive experience in developing
the T700 engine which powers the Black
Hawk and AAH, is now being applied fo the
consfruction of a new engine: the 800 horse-
power Advanced Technology Demonstrator
Engine (ATDE) (Figure 1).

Prototype ATDE's are now being fabricated
in two versions by different manufacturers. Ap-
proximately half the size of the T700, vet offer-
ing a comparable powerto.weight rafio, the
ATDE will feature significant improvements,
including a reduced infrared signature and full
authority digital electronic controls, The new
engine's efficiency signifies that the advan-
tages of multi-engine operation can be extend-
ed to helicopters of less than 10,000 pound
weight.

The propulsion area is full of targets of tech-

FIGURE 1

Left: Avco Lycoming's
800 horsepower Ad-
vanced Technology

Demonsfrator Engine

Right: The Detroit
Diesel Allison Divi-
sion 800 h.p. ATDE




nology opportunity, Waork is planned 1o trans.
late technologies developed in the T700 and
ADTE fo engines of different power ranges, o
develop more fuel efficient engines, and fo
continue improvements in fransmissions and
drive trains.

Advanced Control

The Army is placing greater emphasis on
terrain flight, Therelore, research and develop.
ment along a broad front alms io simplify and
improve the cockpit environment, and 1o o
vide advanced llight controls and other meas.
ures 1o reduce the pilof’s workload to manage:
able proporfions and increase his mission el
lectiveness,

Part of ATL's contribution in this effort con-
cenfrafes on flight controls, paricularly on the
advantages of optical or fly-by-wire operations,
Such advanced concepts affect every aspect o
conirols, from the cockpit to the rotor, Sidearm
confrollers may replace the conventional mulii.
ple conirols. Computer memory can be used
to augment or replace the pilot in porflons of
Hight, allewing him o concentrate an the mis-
sion al hand,

Once the desired control signal is gener.
ated, fiber optics will provide a better way of
communicating commands to the rotor and
significanily improve control system reliabiling,
maintainability, and combat survivahility.

Work is continually in process 1o Improve

-
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FIGURE 2—The Bearingless Main Rotor (BMR)
which promises to reduce the number of parts in
a four-bladed rotor hub assembly from 400 parts
fo approximarely 60,
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the materials and fabrication techniques for
ratar blades, to improve their resistance to bal.
listic damage, and to make them easier fo re
pair. In an Advanced Rotor Pragram, we are
working toward a ‘rolor that is new from the
shalt out. The program Is primarily concen.
trated in two direciions: an advance in basic
fechnoloqy sought in the Bearingless Main Ro.
tor (BMR) (Fig 2), and an aerodynamics proj-
ect, the Aerolastic Conformable Ruotor (ACEH),

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 flexible
enough to accommodate normal pltch and
flapping motions. The BMR promises o re.
duce the number of paris in a four-blade.|
rofor hub assembly from 400 1o approximately
60 — offering major gains in cost, useful life, 8
and maintainability,. Reductions in cost af
ownership and in the spare parfs inventory re.
quired will be substantial,

In the ACR project blades are being design.
ed to make a tailored dynamic response tavarf.
ous conditions around the azimuth, Successhy|
development of this rofor will itself reduc i
loads: and improve vibration levels, pedorm.
ance, and handling quallties. Findings from
this research wil assist in helping designers 1o
make better use of acroelastic rESPONSEs o5
they create aircraft of the fulure.

The projects addressed here are only repre.
senlative of the research and developmeni
work being accomplished at ATL in support of
Army Avlation. Many ather vital programs are
being conducted, including the developmen:
of mission support equipment, the enhance.
ment of the helicopter's safety and survivabili.
ty, and the reduction of vulnerability,

Many years of research and developmeni v1.
fort have put today's Army helicopter into ihe
sky — effort ranging from fundamental Inves(i.
gations to the thousands of engineering hours
spent an the nifty-aritty details that furn a con
cepl into a combat-effective aircraft,

But the bottom line is somewhere else, far
from the laboratory. It is the field commander's
safisfaction with a plece of equipment that can
outfight the enemy, that can survive combal,
and that is quickly and readily serviced and
maintained — aircraft whose produciivity s
achleved al lower cost,




THE COMPLEX WORLD
OF
AVIATION ELECTRONICS

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

ANY arficles have been written which
describe certain systems or black boxes
of & combination of both. In this arficle, 1 will
emphasize the aircraft cockpit and cover a few
areas that will require us, as Army Aviators, 1o
change our way of thinking and operating.
Let’s take a look at what fechnology has
done for us and what we can do with that
technology while working in the complex world
of Aviation Electronics.

We make small sirides

Technology has been moving so fast that we
find it difficult to place all improved equip-
ments on any one aircrafl. We tend 1o fake
small strides in each new equipment 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,

Mot many years ago, the Services were fry-
ing to standardize on an airborne computer.
This equipment was big, heaw, 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-
frol, engine and fuel control, weapons control,
and fire control as well as standard avionics.
We have actually seen black boxes disappear

and be replaced with a chip smaller than a
small coin. The bulk, weight, and cost have
been drastically reduced.

Awallable for us today are the many and
varied types of display fechnigques for use in
the cochpit. These include TVW.-type displays,
heads-up displays, and helmet-mounted
displavs, just to name a few. All of these ex-
amples allow the display of many different
types of information either on an on-call basis
or superimposed upon somefthing else (Figure
1).
Like TV, the display presentations have
gone from black and white fo the fullcolor
world. Te reduce cockpil confusion and the
workload of the pilot, it is now possible 1o
eliminate dedicated engine and power in-
struments, caufion and warmning panels, and
circuit breakers that have long cluttered the
cockpi.

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 faking over routine monitoring of
engine or power requirements, The result is a
reduction in aircraft weight, increased availa-
bility of cockpil 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 heawy bundles of wire
running throughout the aiframe. The black
boxes were becoming smaller and more so-
phisticated, but the bundles of wire were still
with us. Now with the advent of the MIL 5TD
1553 data bus, it is feasible to replace the bun-
die with a twisted pair of wires. This replace-
ment allows much more flexibility in dealing
with electronics and cochpit configuration in
that one only has 1o attach onto the twisted pair
of wires from anyplace in the aircrafi,

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

Cerfainly not new in the communications
area, bul new fo aviation is the bursi-type
transmission. This fransmission allows us to
digitize messages and, by keying the fransmit
ter, allows a large volume of traffic 10 be sent in
an extremely short fime period. No longer are
we reguired 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 fime which may allow us the capability
to demonsirate what can be done for the
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FiGi. 1—Topographic map with overlay of fight
symbaology.

FIGURE 2—The

Army Digital Avionics Sys-
tem (ADAS) Cockpit Mock-up.

aviator in reducing the cockpit complexity and
confusion, The first is an on-going RED pra.
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 1o
start flying some of the equipment in 1982,

The other effort is the current CH-47 cockpil
modernization study. In working with this, it
appears that a considerable portion of the new
technology can be combined 1o meet a 1982
configuration that will permit giant sirides in
cockpit conflguration improvements, It is a
promising, interesting, and challenging study
which, hopefully, will materialize Into a
workable program,

The key is integration

The key to the incorporation of any new
technology is integration. The piecing together
of electronic black boxes, gauges, and displays
info an aircraft electronics system has always
caused interface and compatibility problems.
Within the elecironics community we are siriv.
ing to minimize these problems, but infegra-
fion will continue fo be the most challenging
assignment,

All of us in the Avionics R&D 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 (AVRADCOM)

EROMECHANICS is the study of the

motion of bodies in reaction 1o
acrodynamic forces and encompasses the tech-
nical disciplines of fluid mechanics, acoustics,
structural dynamics, and-flight contral,

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

There's room for improvement

Although our most modern aircraft, the
Black Hawk and AAH, 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 activifies 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.
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In fluid mechanics, the current rotary-wing
problem is that performance and design op-
timization are limited to inadequate understan-
ding of the rotor flowficld and, hence, the rotor
aerodynamic loads. The complexity of this flow-
field consfitutes a real challenge to the aerody-
namicist's ability to model mathematically,

In dynamics, the R&D efforts are directed to
substantially reduce vibratory loads generated
by the rotor. The approach includes analyses
and tests to deline unsteady aerodynamic
loads and stuctural dynamics characteristics
and to improve prediction of instabilities, eval-
uation of vibration isolation schemes, and de-
velopment of new rotor concepts.

Moise still a combat concern

The detectability of helicopters as a result of
the noise they generate confinues to be an un-
resolved and significant concern, bul com-
munity annoyance in a peacetime environ-
ment may be an even more imporfant limita-
tion on Army helicopter operations. Research,
therefore, is directed toward understanding the
fundamental mechanisms by which the heli-
copter rotor generates noise so that future
rotors can be designed knowledgeably to mini-
mize the noise.

The main current ohjective of research in
flight control is to improve confrollability and
agility, provide a low-level night operations



Aeromechanics
(Continued from Page 52A)

capability, and reduce aircrew fatigue, Inade-
quate confrollability limits the ability to exploit
the entire flight envelope capability of the heli-
copter. This is especially frue af low speeds
and, therefore, impacts nap-of-the-earth and
ferminal area instrument meteorological con-
ditions (IMC) operations. The Army R&D pro-
ram s pursuing a fechnology data base in heli.
copter handling qualifies which will enable us,
for the first time, to generate the criterla and
the specifications in flying qualifies for rotary-
wing aircraft to perform military missions.
Research in flying qualities depends in large
part on the use of inflight 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; bul even these are not adequate to
meet the Army’s need to simulate nap-of-the-
earth flight operations. Consequently, the Ar-
my, in cooperation with NASA, s modifying
one of NASA's newest simulators, the Verfical
Motion Simulator (VMS), to provide the addi-
fional motions and the defailed wide-field-of-
view necessary 1o simulate Army missions.
Colonel Ardin Deel, the Project Manager at
the Aeromechanics Laboratory for the AVRAD-
COM's Rotor Systems Integration Simulator
(RS1S) is shown in Figure 1 at NASA's VMS.
This simulator will be ufilized not only in sup-

FIGURE 1: COL Arlin “An” Deel, the Rotor Sys-
ftems [Infegration Simulator (RSIS) Program
Manager at the Aeromechanics Lab, USARTL,
Moffert Field, CA, is shown af the confrols of a
fupical Vertical Motion Simulator (VMS) cockpir.

port of the flying qualifies research program
but also to support development of new con.
cepts of control and display and other man-
machine integration aspects of future aircrali
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 info our technology demonstrator
programs. The technology demonstrator pro-
grams put the technologies on the shelf,
available fo the user at the appropriate fime for
engineering development with assurances of
an acceptable technical and financial risk.

Most programs are co-op efforts

As a consequence of the strong inferaction
between developments in aeromechanics and
developments in the other sciences and
technologies, most of the technology
demonstrator programs in which the Aero-
mechanics Laboratory parficipates 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 Infegrated Technology
Rotor Program which consists of the design,
development, and flight testing of an advanced
helicopter rotor system. It is based on in-
tegrafing the results of current basic research,
exploratory development, and advanced devel-
opment activities info a single rotor system and
thereby advance this technology to where i is
ready for engineering development programs
with an acceptably low level of risk.

The Aeromechanics Laboratory is conirib-
ufing 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 fo
develop a pilot-helicopter interface through ad-
vanced confrollers and displays and suitably
tailored Stability and Control Augmentation
System (SCAS) so that safisfactory flying
qualities can be realized in day and night
operation; to develop a fallure management ar-
chitecture which is failure tolerant and pro-
vides safety and reliability at least equivalent fo
current generation aircraft; 1o develop system
components such as fiber oplic fransducers
and signal transmission paths that provide ac-
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SCIENCE. “SCOPE

Production of new long-life rocket launchers for
helicopters has beqgun at Hughes after highly
successful tests. The lightweight aluminum
launchers are designed to fire 2.75-inch rockets
from the U.5. Army's AH-1 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.

HUGHES
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ceplable levels of survivability; and to integrate
these components and concepts into a fotal
system that can be incorporated into a helicop-
ter to demonsirate the improved flying quali.
ties and to develop confidence and experience
in fiy-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 deplovablity that could come with im-
proved crulse efficiency. The filt 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 fo enable the im-
plementation of this type of air vehicle. LTC
Clifford M. McKeithan, Deputy Program Man-
ager [Army Lialson) is shown in Figure 2
alongside one of the two XV.15 it rotor

helicopter, and as a helicopter simulator.

FIGURE 3 — RIGHT: Army test pilots Lf. Colonels
John C. Henderson and Robert K. Memill check a
fight schedule in front of the Rotor Systems Research
Aircraft (RSRA) in the hangar of the NASA Ames
Research Center, Moffett Field, California. Both pilots
are with the Aeromechanics Laboratory of the USA Re-
search & Technology Laboratories (AVRADCOM), -
also located at Ames. As a research fool, the RSRA '
will fiy as a pure helicopter, as as compound

research aircrafl.

The Army and NASA have also joined 1o
develop an extensively instrumented flying tesy
bed, capable of testing new rolor concepts as
they become available as well as providing 5
test capability for existing rotors, offered the
best solution. The Rotor Systems Research
Aircrafl (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 rofor being tested,

The RSRA has unique capabilities that
make il a versafile research tool for economical
rotorcraft testing in the real and dynamic en-
vironment of flight, These aircraft have entered
operational checkout flights (Figure 3) 1o verily
data acquisition and processing systems oper-
afion. LTC John C. Henderson and LTC
Robert K. Merrill are the Army test pilots af the
Ames Research Center who will be flying the
Rotor Systems Research Aircraft.

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

FIGURE 2 — LEFT: Liewtenant Colone!
Clifford E. McKeithan, the Deputy Pro-
gram Manager (Army Liaison), is shown
standing alongside one of the fwo Bell
Heficopter X\-15 research aircraff af
the Bell facility in Fort Worth, Texas.

The filt rotor research aircrafi is one of
several programs the Army has sup-
porfed in  cooperafion  with NASA.



MISSION

RESEARCH AND DEVELOPMENT

PROVIDE MAXIMUM AFFORDABLE TECHNOLOGY FOR
ARMY AVIATION SYSTEMS,

INCREASE RELIABILITY, AVAILABILITY, AND MAINTAIN.
ABILITY

ENHANCE SAFETY SURVIVABILITY AND OPERABILITY

IMPROVE AIRCRAFT WEAPONIZATION AND AVIONICS
INTEGRATION

SUPPORT MATERIEL READINESS

ACCOMPLISH FIRST PROCUREMENTS
DEMONSTRATE EQUIPMENT SUITABILITY

MATERIEL ACQUISITION

TECHNICAL IMPROVEMENTS FOR FIELDED SYSTEMS
REDUCE COST OF OWNERSHIP
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AVRADCOM
THE HISTORY AND
DEVELOPMENT

[ IPEESS nti F  e EOa S  Te T e R S B O e R i
A CHRONOLOGICAL REPORT COVERING THE JUNE 1942-
JULY 1979 AVRADCOM ORGANIZATIONAL STRUCTURE

June, 1942 — War Department approved
arganic avlation 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
MNawy. Although the Army Ground Forces were
responsible for the operation of their organic
aireraft, the Alr Force assumed responsibility
for research and development, procurement,
and logistical support of the Army's aircraft,

TC assumes aviation logistics

Aug., 1952 — All Army Awviation logistical
functions were transferred from the Ordnance
Corps to the Transportation Corps.

Mov., 1952 — The Transportation Corps
Army Aviation Field Service Office (TCAAF-
S0) was established at 51. Louis as a Class Il
activity. Liaison offices were established at Air
Force depots to coordinate activities, TCAAF-
SO determined and submitted Army Aviation
requirements to the Air Force to act upon.

March, 1955 — The Transportation Sup-
ply and Maintenance Command (TSMC) was
established in 54. Louis. TSMC was responsi-
ble for the supply and maintenance of all air,
rail, and marine equipment for the Armwy, in-
cluding some for the MNaw and Air Force.
Merged with the Transportation Command at
Marietta, PA.

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

Oct., 1959 — TSMC redesignated the LS,
Army  Transporfation Materiel Command
(T™MC).

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

Aug,, 1962 — In a major recrganization of
the Army, the technical services structure was
replaced with the U.S. Army Materiel Com-
mand (AMC). TMC became an AMC Class |1
activity under the jurisdiction of the LS. Army
Maobility 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 B5% of the
command’s business at this fime.

Oct., 1963 — The first plant cognizant ac-
fivity was established at the Bell Helicopter
Plant in Fort Warth, TX. Two additional plant
cognizance activities were subsequenily
permanently assigned: Hughes Plant Activity,
Culver City, CA [1968) and Boeing-Vertol Plant
Activity, Philadelphia, PA (1972).

Feb., 1964 — AVSCOM is redesignated the
LLS. Army Aviation Materiel Command (AV-
COM) and the surface equipment functions
are fransferred 1o 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 LS. Army



Transportation Research Command (TRE-
COM) — redesignated U.5. Army Aviation
Materiel Laboratories (AVLABS) March 1965,
now Applied Technolegy Laboratory (ATL).

Aug., 1966 — With the disestablishment of
MOCOM, AVCOM became a major subordi-
nate command of AMC, It assumed full re-
sponsibility for the development, engineering,
and procurement of Army aircraft. The LS,
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 LS. Army Aviation Sustems
Command [AVSCOM).

Jan,, 1970 — The LS. Army Air Maobility
Research and Development Complex [Re-
search and Technology Laboratories) at
MNASA/Ames Research Cenier, Moffeti Field,
CA, and the LS. Army Aeronautical Research
Laboratories: Ames (Aeromechanics) at Moffets
Field, CA, Lewis (Propulsion) at the NASA/
Lewis Research Center, Cleveland, Ohio, and
Langley (Structures) at the NASA/ Langley Re-

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

menis. 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

Unigue to the Army/NASA relationship is
the agreement to trade personnel, facilities and
administralive support resources, without a
direct accounting as fo cosis or numbers of
personnel involved. At each of the three NASA
Centers, the Army has full use of the extensive
research facilifies 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 Alrcralt Survivability Equipment and the
CH-47 Aircrafi Modernization Program were
established at AVSCOM.

lan., 1976 — AMC becomes the LS. Army
Materiel Development and Readiness Com-
mand (DARCOM).

July, 1977 — AVSCOM and the LS. 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 51, Louis.

Jan., 1978 — Avionics Research and De-
velopment Activity (AVRADA) and the Office
of the Project Manager, Navigation/Conirol
Systemns were assigned to AVRADCOM.

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

July, 1979 — AVRADCOM celebrated iis
second anniversarny.

A FIRSTI—WOT Lyn
5. Mason, ithe first
ARNG fernale fo com-
plefe WORWAC, re-
cenfly completed the
AMOC as the Honor
Graduate. She's pic-
tured with her father,
LTC Kenneth A, Ma-
son, Car, 42nd Avn Bn,
NYARNG. The duo
is the first Father
Daughter Army Avia-
for combination,

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




NEW TECHNOLOGY IN
ROTOR DESIGN AND
ADVANCED COMPOSITES

ol s e o ey, 0 - - ]
BY THOMAS L COLEMAN, DIRECTOR,
STRUCTURES LABORATORY (AVRADCOM)

OCATED at the Langley Research Cen-

fer, the Structures Laboratory, USARTL
(AVRADCOM) was formed, as were the other
MASA collocated Army Laboratories, 1o devel-
op in-house expertise for educated Army Avia-
tion systems procurement and to develop
rotorcraft fechnology in the areas consistent
with the unigue research facilities at the NASA
cenlers,

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

Access to many test facilities

Through the inferservice support agree-
ment with the NASA-Langley Research Center,
the Army s provided access to a wide variety of
test facilities which are essenfial to the Army's
aviation R&D program. These facilifies include
the V/STOL Tunnel for performance and sta-
bility testing, the Transonic Dynamics Tunnel
(TDT) for aeroelasticity and rofor dynamics
testing, two-Dimensonal Airfoill Tunnels, Fa-
tigue Laboratory, Structural Dynamics Labora-
fory, Structures and Malerials Laboratory,
Moise Reduction Laboratory, and the Impact

32-M

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

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/5TOL
tunnels (Figure 1), These models have been
designed with the capability of tesfing the fuse-
lage and rotor system of each of the Army's
current invenfory of single rotor helicopters.

Mission requirements

BRecently, there has been significant ad-
vancement in the development of technology
for improved rofor designs. Analyses and ex-
periments have shown that there is consider-
able potential for rotor improvements provided
the airfoil design, blade geometry, vehicle mis-
sion, and performance requirement are treated
as an integrated system. In order to exploit this
technology potential, an analysis Is used to de-
fine the airfoil operating requirements as a
function of mission profile and spanwise sta-
tion,

Analyses have also shown that to realize im-
proved performance over the enfire mission
profile, airfoil characteristics must be varied
along the rotor radius. Therefore, families of
airfoils are designed and tested which will pro-
vide this capability while maintaining smooth



srumman IACS. For pilots. By pilots.

Flying nap-of-the-earth de-
mands heads-up attention.
Fewer knobs to twist and dis-
plays to read means the pilot
can keep his eyes outside the
cockpit and on the objective.

When the Army asked for
simplified cockpits, Grumman
went to seasoned Army pilots
and molded an Integrated
Avionic Control System
precisely to their needs.

The result...ten separate

navigation and communication
controls combined into a
single unit. .. positioned and"
displayed to gain extra split
seconds for greater concen-
tration outside the cockpit.

A system designed by
pilots for pilots.

Designing cockpits and in-
tegrating avionics are just two
of the things we do best. Ask
the people who drive F-14s,
Hawkeyes, and Gulfstreams.
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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 fotal rotor system while varying such para-
meters as blade twist, taper rafio, location of
taper, and tip shape for a specific helicopter re-
guirement, Tip shapes are included since in re-
lated efforts, recent tests on the UH-1 have also
shown that performance, acousfics, and vibra-
tory loads can be significantly improved for
some flight conditions by changes in the fip
shape geomelry (Fig. 2, opposile column).

Substantiation of the improvements in these
redesigned rotors, while avoiding the cost of
full-scale development requires scale models
of the most promising designs as well as the
baseline rotors. Te verify this technical ap-
proach, a baseline UH-1 rotor and an ad-
vanced design replacement rotor have been
fabricated and are undergoing tesis in the
Langley V/STOL tunnel. Improved airfoils for
the YAH-64 rotor are also undergoing fests,
and if the UH-1 tests are successful, a scale
model of the advanced YAH-64 system will be
fabricated and fested. Future plans also in-
dlude fabrication of baseline and advanced de-
sign systems for the UH-60 and ASH.

In addition 1o development of rotor design
technology, the acquisition of scale model

FIGURE 1 — The YAH-64 VWSTOL Wind Tunnel
Research Model is shown wndergoing hub/
pylon drag invesfigations and evaluation of the
relocated horzontal fall. The tests, underfaken af
the Langley Research Cenfer, employ design
models that have the capability of testing the
fuselage and rotor system of each of the Army's
current inventory of single rofor helicopters.

FIGURE 2
ADVANCED TIP SHAPES

Rotor blade fip shapes have evolved from
several current helicoplers based on re-
search efforts in industry and the Govern-
ment, A full-scale Ogee Tip Rotor has been
tested by the Armu™NWASA on a UH-1 and
has shown reductions in impulsive noise,
power required, and conirol leads. This
Ogee Tip technology is cumently being
evaluated on the Improved Main Rotor
Blade for the AH-1. Swept fips as used on
the YAH-64, UH-60, and 5-76 rofors are
designed fo increase helicopter perform-
ance while reducing vibratory loads.

baseline rofors 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-
veloping 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 total systems standpoint, prior to
commitment 1o full scale hardware.

Composite materials

The advaniages of these changes in rotor
geometry could not be possible without the in-
traduction of composites to helicopters. These
advanced composite materials offer a number
of significant benefits to the helicopter manu-
facturer and operator. In addition fo providing
the capability for aercdynamic confouring of
the rotor based on performance requirements
vs manulacturing considerations, they also
provide for reduced weight, cost, and the po-
tential of reduced maintenance.

However, until sufficient flight time is ac-
cumulated 1o demonstrate that composite
components are in fact as serviceable, main-
tainahle, and durable as the metal components
they replace, there is a reluctance on the part
of the manufacturer fo propose and the user to
accept, widespread composile applications,

In order to establish the durability of com-
posttes in a hellicopter service environment, the
Structures Laboratory, in joint parficipation
with NASA, has established several flight serv-
ice programs of both primary and secondary
compaosife 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 exposure fo various
operating emnvironments on the composite
components. These flight service programs
will also provide manufacturing cost data for
composite components, production and in-
spection experience, 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/ epoxy and
KLEGE-CELL core forward fairing; a two-
skinned, hollow section Kevlar/ epoxy fabric lit-
ter door; a honeycomb sandwich fabric epoxy
baggage door, and a graphite/epoxy vertical
fin on the 206L. These components and simi-
larly manufactured composite specimens will
be evaluated during exposure in the Guli of
Mexico, Alaska, and Southeast Canada, A pro-
gram will include the evaluation of the graph-
ite/ epoxy bearingless tall rotor and the Kevlar/
graphlte composite stabilizer on the 5.76.

In both programs the composite compo-
nenis and companion specimens will periodi.
cally be removed from service and tested to de-
fermine any degradation in the sirength, 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-
flon of composites in helicopters is relatively
conservalive 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 lafigue prediction techniques.

In order to provide realistic composite fa-
figue predictions, failure mechanisms and
math models which predict these mechanisms
for both the individual fiber and the combined
fiber/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 o develop a predicted capability for these
procedures. This research should produce a
generic understanding for a wide range of
composite systems and lead fo semi-empirical
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rules that will reduce festing requirements and
conservalism in composite components,

With the potential widespread use of com-
posites in helicopters, there has also been
some concern expressed that the energy ab-
sorplion capability of composifes may be less
than the aluminum construction it replaces, A
Jariety of composites and structural concepts
are being continually tested by the Structures
Laboratory 1o evaluate their energy absorption
capability.

Preliminary results from fhese tests show
that this capability can be as good in compos-
ites as aluminum If the component is designed
around composite characteristics instead of
Irying to use composites as a direct substitute
for metals. The design and fabrication of com-
poenents 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 confinu-
ally being explored.

Successful development of the technology
for improved rotor design 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 Aviafion vehicles. As with all of AV-
RADCOM's R&D efforts, these programs are
designed fo reduce the fime for implementa-
fion, 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
T0 THE SIKORSKY UH-60A

A small but powerful Breeze Rescus Hoisl, reach-
ing down where nothing else can go, can add
greatly to the mission versatility of the UH-80A
"Black Hawk' developed for the U.5. Army by
Sikorsky Alrcrafl. And because this hoist design
Is mounted “off the floor and gut of the dogr”,

as on the Sikorsky SH-60B “Seahawk™ helicopler
for tha U.5. Mavy, it will allow full cabin access
for mission requirements.

The Breeze Model BL-27100-10 Hoist provides
a "sysloms interface™ with the SH-B0B, used in the
Mavy's LAMPS program — assuring the common-
ality of spares and system support sought through-
oul our Defense Forces for top operational and
cost effecliveness
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ALMOST THERE. .. AND
LESS THAN A YEAR TO GOI

STILL A GREAT
DECISION!

BY COLONEL TERRY L GORDY, PROJECT MIANAGER,
CH-47 MODERNIZATION PROGRAM

year from now, the CH-47D will be en-

tering its first production year. A fleet of
ftotally remanufactured CH-47 Chinooks will
start a new 20.vear life of faithful and even more
producfive and reliable service for the LS.
Armiy.

In 42 short months, fotally new transmis-
sions, rotor blades, hydraulics, electrical, Auxili-
ary Power Unit (APL), advanced flight control,
and cargo handling systems have been de-
signed, fabricated, tested and qualified. Safety,
survivahbility, 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 foday. If is not a upical
Product Improvement Program (PIP) with sey-
eral modifications. It is a tofal remanufacturing
effort. All atrcraft will be completely stripped of
all components, systems, wires, tubes and con-
trols — right down 1o the bare skin and string-
ers, Structural modification 1o incorporate new
and higher power components, and changes fo
permit operaiion at heavier gross welghts and to
repalr prior damage will be incorporated.,

All CH-47As, Bs, and Cs will become a com.-
mon configuration and will be zero-fimed, The
Army is saving over $1 million per aircraft with

this proven approach compared to the price of a
new development aircrali.

Update from our last article reflects a lot of ac-
fivity and many accomplishments, Since the
rollout of the firsi CH-47D profolype on 6
March 1979, its flight envelope has been com-
pletely expanded and developed. Flights in ex-
cess of 50,000 Ibs., speeds to 180 knots, testing
with mulfi-point suspension of external loads,
efc., have been accomplished (Figure 2).

Major testing ahead

By press fime, the final Preliminary Alrworthi-
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 1) will have been
started at the Aviation Development Test Ac-
fivity (ADTA) at Fort Rucker, AL. Following DT
Il, Operational Tests (OT 1) will be initiated by
the Operafional 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 fo the soldiers
in the field as quickly as possible. We are happy
to report that the CH-47 Modernizafion Program
is still on cost, ahead of schedule, and meeting
all requirements,

Looking back at the many aliernatives that




~ Giill a Great Decision!
(Continued from Page 55)

coild have been taken to provide the Medium
Lift Helicopter capability, there is comvincing
evidence that we made the best and most pru-
dent decision to modernize our exisfing fleet.
This decision allows confinued use of our
available Chinool-trained crews, fraining
facilifies, and basic maintenance procedures
and facilifies.

The CH-47D approach greatly improves the
fleet operational readiness without penalfies of
infroducing a new model aircraft. The years of
Chinook learning and experience can continue
fo be utilized to operate even more efficient air-
craff,

Better funding distribution throughout the
Department of Defense can be achieved as a
result of the remanufacturing modemization ef-
forts. A proven logisfics wholesale supply system
capable of high speed and responsive delivery
of heavy, outsized, and non-divisable loads to
sustaln the batfles across wide fronts can
economically be provided aft near Authorized
Acquisifion Objectives (AAD) levels without
bankrupting the Defense budget.

Less than a year fo go before production. A
lot of work by many people got the CH-47D
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here. The best Chinook yet — 5iill a Good Deci-
sion!
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NEW EYES FOR
THE ARTILLERY

BY COL GEORGE F. CHRISTENSEN, PM, TACTICAL
ABN REMOTELY PILOTED VEHICLES/DRONE SYSTEMS

HAT is over the next hill? An

accurate answer to this guestion has
eluded batlefield commanders down through
history. Whether armed with yesterday's can-
non, today's modern arfillery piece or
tomorrow’s General Support Rocket System
(GSRS), the arfilleryman sfill has the capability
to shoot farther than he can see.

In response fo this frustration, the ar-
fillerymen climbed frees, later used balloons,
and during World Wars | and 1, used observa-
tion aircraft, These methods provided a means
of farge! acquisifion but lacked the ability 1o ac.
curately adjust the arfillery in real fime.

Introduced in 1974

In 1974 the LS, Armw spearheaded the in-
troduction of Remotely Piloted Vehicles
(RPVs) for the battlefield with the *Aguila™
System Technology Demonstration Program,
The program determined that sulficient technol-
ogy was available 1o field a tactical RPV system,
The success achieved convinced the user com-
munity that the RPVY would see over the next hill
and beyond!

The “Aquila” demonstrator was evaluated
by the Army in field operations 1o measure its
ufility in performing field arfillery missions, I
demonstrated the pofential of RPVs 1o satisfy a
crifical operafional requirement in the areas of:

@ Target Acquisifion

® Target Location & Arfillery Adjustment

@ Laser Targel Designation

® Real Time Surveillance

The majority of the Army field fests were con-
ducted by enlisted personnel at Fort Huachuca,
AZ. More than 218 flights of the technology
demonstrator system were conducted, and the
systemn successfully demonstrated the potential
of a tactical system to perform the required mis-

Si0Ns.

High degree of survivability

Perhaps the most impressive demonstration
took place during tests in early 1978, At White
Sands Missile Range, the air vehicle designated
a tank farget for an incoming Copperhead
round fired from a 155mm howitzer at a stand-
off range of 11.5 km. The Copperhead scored a
direct hit on the tank. During tests at Fort Bliss,
T, 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-
ouf a single hif, demonstrating its high degree of
survivability under fire.

An RPV can place the arfilleryman’s eyes
on the total batlefield using highly survivable
unmanned aircraft. Using state-of-the-art
miniaturized communications and data
transmission systems and compufer fechnol.
oy, the arfilleryman 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 tactical system. The
contractor has conducted preliminary wind
tunnel fests, payload infegration studies, and
constructed soff 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 Arfillery”.

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

can be broken down and ready for fransport in
30 minutes. The seclion presents no unigque
convoy signature. Launcher and recovery sys-
tems fold and collapse and will be obscured
from observation under canvas supporfed by
standard bows,

The heart of the RPV system MNuclear
Ballistic Chemical (NBC) hardened Ground
Control Station (GCS). It houses the system
computer, TV displays, x-v plotters, automatic
tracking system, confrol and display consoles
for the air vehicle and payload sensor opera-
tors, mission planning area, and integral Train-
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-
cle status sensors,

Shown above is a full scale mockup of the 6.5
foot long, 13 foot wing span, 200 Ib. air vehi-
cle. The vehicle is mounted on a protofype
sturtile that is pneumatically propelled along
the launch rail. The engine is a 26 horsepower,
2 cycle, 2 cylinder “pusher” surrounded by a
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circular propeller shroud. A dummy “Mission
Payload Subsystern’ is shown on the forward
underside of the RP\V's fuselage. Also shoun
under the wing is & small white radome cover-
ing one of the fwo fracking, anfi-fam data link
antennas.,



WHAT'S NEW WITH
THE ASH?

BY COLONEL IVAR W. RUNDGREN, PROJECT MANAGER,
ADVANCED SCOUT HELICOPTER (AVRADCOM)

LTHOUGH if's only been a short time

since the ASH program was presented in
fotality in the Special ASH Issue of Army Avia-
fion (October 1979), activity has not dimin-
ished.

First and foremost, the ASH Special Study
Group (S5G), through extensive utilization of
the CARMONETTE and Awviation Wargames
{(AVWAR) computer models and other techni-
qgues in the Cost and Operational Effective-
ness Analysis (COEA) has reaffirmed the need
for an ASH en the modern baftlefield. As of this
writing, the ASH COEA is nearing completion,
and | think | can safely say that never before
has the requirement for a weapon system been
examined in such depth and with such close
scruting.,

Mission package identified

The ASH S5G identified the mission equip-
ment package that is essential in the scout fo
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-
fion, night vision capability for the pilot, NOE
communication, navigafion capability to in-
clude target location and hover hold, arma-
ment hardpoints and video recorder.

The above mission package would equip
the ASH to perform the following missions:

hunter/killer role with the attack helicopfer,
field artillery observation, batileficld manage-
ment, and area and convoy security. The ar-
mament hardpoini will accomodate air-to-air
seli-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 defecta-
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 Evalvation Master Plan (TEMP)
process. An additional major thrust of the ASH
TIWG will be to reduce the duplication of fests
and fo maximize the ufilization 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. DelLANY, PROJECT MANAGER,
AIRCRAFT SURVIVABILITY EQUIPMENT (AVRADCOM)

HE Aircraft Survivability Equipment

(ASE) Project Manager's Office and a
close knit DARCOM,/ TRADOC/ Nawy/ Air Force
management feam, successfully develop ur-
gently needed items and field them in record
fime, within the “system.”

The ASE Program

Awiation missions on the modern batilefield
have added the requirements for vastly im-
proved weapons effectiveness, intelligence col-
lection, and electronic warfare. This same mod-
ern battlefield with all of its sophisticated hostile
air defense systems dictates the need to empha-
size alrcrafi survivability — a crifical dimension
of “staying power.”

In response to this need and to pursue a sys-
temns approach, the Secretary of the Army
established cenfralized management of ASE
under a single charter. This approach, unique
among all of the services, has been one of the
major coniributors to the mission accomplish-
ment for Army Aviation.

The ASE Project Manager is chartered to:

@ Develop and provide appropriate counter-
measure equipment against all air defense
threats. This encompasses the enfire threat
spect um of Infrared (IR) radar, laser, and op-
fically controlled guns and weapons. This equip-
ment is for application to the current aircraft fleet
and all new development aircraft,

@ To ensure that Army Aviation is prepared
to meel and mainiain a viable ASE technology
base.

The Project Manager is assigned to AVRAD-
COM in 51, Louis, MO, However, in order to ex-
ecufe its charge, many technological discip-
lines are needed, therefore dedicated labora-
tory and funcilonal suppori Is being provided
from several commodity commands, depots
and agencies. Electronic items are managed
by the Electronic Warfare Laboratory, Fori
Monmouth, Nl of the USA Electronics Re-
search & Development Command (ERAD-
COomMj).

The USA Armament Research and De-
velopment Command (ARRADCOM) man-
ages the development of chall and flare sys-
tems, AVRADCOM provides the development
of infrared suppression equipment, ballistics
hardening, and the aircralt integration of all
ASE sustems. This allows the supporting
organizations 1o provide the day-fo-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-
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fatives from all of the TRADOC agencies,
FORSCOM, USALEA, the intelligence com-
munity, and DARCOM subordinate com-
mands. The PSG is the epitome of, and a real-
fime functional example of, the combat
developer/ 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-
clently formalize user requirements, make
rapid and effective trade-offs during develop-
menl, 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 lo two to three years total, resulling in
lead fimes between development initiation to
actual fielding of three fo five years. The ASE
PSG meets formally every four to five months,
but the members parficipate almost daily in
test coordination, technology and threat up-
dates, logisfics reviews, and financially and
program status reviews, Every major ASE pro-
ject has satisfied the appropriate formal decis-
jon process and all 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
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The advanced hot mefal plus plume Infrared
(IR} suppressor and AN/ALQ-144 IR Jammer
shoun in close up on the new AH-15 Cobra.
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The ANSALQ-136 small radar jammer for the
AH-15 Attack Helicopter.

though most fasks 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.5. 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 efforis is
measured best by examining what the field ar-
mies have and are gefing. For high-priority,
tactical units deployed worldwide, infrared (IR)
suppressors and paint provide protection for
Army aircralt against surface-to-alr missiles.
The APR-39 radar receiver is presently being
installed on the aircrafi.

Special Electronic Mission Aircraft (SE-
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 starfed to meet the
threat and field environment.

Improved IR suppressors were qualified
and are entering, or have enfered, production
for the OH-58, AH-1, RU-21, and OV-1; and IR
jammers were developed for the AH, UH,
AAH, Black Hawk, and OV-1/RV-1 (Figures 1
and 2). The dual mode M-130 chaff fire dis-
penser was qualified and entered info produc-
fion 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 final major
stage of development and testing,

In the radar area, the M-130 was also quali-
fied for the chaff mode, entered production,
and was fielded with the first Guardrail unit de-
ployed to LS. Army, Europe. After operational
evaluation and qualification is completed, it
will be added fo applicable tactical frontline
aircrafi. For attack helicopiers and other air-
craft, the radar jammer now completing engi-
neering development should atford 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, LSAFR)
maintain a central office and organization in
Washington, D.C. which encourages the shar-
ing of technology, fest facilities, and ap-
propriate equipments. PM—ASE is the Army's
principal member of this organization and
became the Tri-Service Chairman in January
1979.

This Tri-Service organization, the Joint
Technical Coordinating Group on Air-crafi
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:

B 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 small helicop-
ters and designated fived wing aircraft,

@ Lightweight, low cost radar warning re-
celvers for helicopters and selected fixed wing
aircrakt.

@ Radar jammers for application to attack
helicopters and other selected aircrafi.

@ Missile Detection System — pulse dop-
pler (ALQ-156).

@ Laser Warning Heceiver for application
to helicopters and selected fixed wing aircrahi.
B 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.

B The Air Force as lead service lor 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.
nological areas with emphasis on the early
stages of development (e.g., 6.2, 6.3 phases of
RE&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
not limited to the 1.5, 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.
fion. (Members are the 11.5., United Kingdom,
Canada, and Australia.)

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

In September 1978, (U.S./German falks
along with U.5./U.K. talks,) ASE briefings were
provided at the request of the host couniries
and it is possible that the future will bring
aboul a NATO level program for selected items
of ASE. In addition, there are confinuing ef-
forts on a bi-lateral basis with the, U.5./U.K.,
U.5./ Germans, 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
.o« and the winner is"” . . . Combat Aviators
with improved Combat Effectiveness!

EEEEEEEEEEEEEEEEEEEEEEEEE
ASE Multi-Display

A major area of the Exhibit Hall ar the

April, 1980 AAAA National Convention is

expected fo be devoted 1o displays featuring

current Aircralt Sunvivabilig  Equipment.
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THE AIR TRAFFIC MANAGEMENT
CHALLENGE IN A LOW
VISIBILITY ENVIRONMENT

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

THEHE are many individual ideas and
schools of thought in Army Aviation about
how we should deal with operations in low visi-
hility conditions, bad weather, No doubt, many
are valid.

Some are simplistic. Others are complex.
Many have been formulated without benefit of
actual operafional experience under very low
visibility conditions. Other schools of thought
are pre-conditioned by long-ferm 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
fo the idea of nap-of-the-earth (NOE) flight.

Another perspective

Without subscribing fo or disavowing any of
the foregoing, the ensuing discussion invites a
look at this subject from another perspective —
one that includes the function of command and
control. The need for good aircraft 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-
fion operations during periods of low visibiling.

Everyone who has ever flown in these condi-
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fions knows that operafional efficiency degrades
sharply. One becomes almost totally immersed
in flying the 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, lit-
tle thought can be given fo mission responsibil-
ifies such as delivering supplies, firing guns,
evacualing wounded, or fo the job of surveil
lance and reconnaisance. Keeping up with the
situaflon and knowing where you should be
along with other nearby aircraft and what you
should be doing next is outranked in priority by
the need to keep the alrcrafi upright without
benefit of cutside cues.

Effective employment defined

This does not have to be the case, nor should
it be, if we collecfively want 1o see an operational
pay-off for the substaniial investment the Army
has made in aviation,

Specifically, effective employment of Army
Awviafion should permit the following:

® Almost complete freedom of movement of
aircrall ampwhere on the batlefield.

® Effective employment of aircraft in the
mission area.

® Up-to-date information for aviation com-
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manders on the whereabouts of his aircraft and
the ability to control them, both in real time,
¢.q., divert them fo a different location or fo
another, higher priority mission.

@ Hecovery (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 anfi-aircraft 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 that survival in
bad weather conditions is not our only con-
cern. Exploitafion of these condifions, on occa-
sion, 10 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 fo disfinguish between, but at the
same fime recognize the imporfance of, the
relationship between “*command and control™
(C&C) and "and air iraffic management.”

master unif fo be fested. o mig provisions,
1) Display and control  8) Power coniral, 9) AN/
station. 2) Climate con- U¥YK  computers;  Not
frod wnit, 3) Afr distribue-  shown, 10} ANSUYK-7

tion. 4) Cartridge mag- computer. 11) Radio 66

netic tape unit. 5) Com- antenna,

Meither individual aircraft crews nor aviation
units can expect to operate on a completely
discrefionary basis on the battlefield while out
of confact 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
conirol, in real time, must be provided.

Implicit in this capability is the ability of the
commander to communicate with his crews, fo
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
managemeni with that of C&C, then, are readi-
ly discernible, Air traffic management, of
course, involves the mechanics of actually
mawing aircraft about in a safe and efficient
manner and in recovering them when that time
arrives. This process in Army operafions is
often complicated by the fact that many aircraft
are flying around the batilefield at the same
fime, 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 CRC capabilities; TACFIRE,
TOS, PLRS, JITIDS; to recognize the necessity
for aviation fo do the same.

The Armor, Artillery, and Infaniry Schools
and Centers, in coordination with the Signal
School and Center and CACDA, are devofing
some of their best talent and much of their fime
to the command and control problem, In addi-
fion, they are working closely with the develop-
ment community in solving the problems, In-
deed, some among thelr number are now serv-
ing as project managers for command and
control systems.

These schools and centers, fogether 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.
Maore importantly, they'll will give them the
ability to direct thelr units’ actions in real time.

In some cases, transfer of data throughout
the system will be done automatically without



being “touched by human hand.” Army Avia-
fion elements are more mobile, potentially as
lethal, and as much needed in the total opera-
tion; but that will not be realizable if we are in
the wrong place, at the wrong fime, or even
worse, sitfing on the ground somewhere,
weathered in and not in the communications
ned.
The solution to Army Aviation's command
and control problem may well contain much of
the solufion to our air traffic management
problem; fherefore, 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 fo reduce further de-
mand on the use of the frequency spectrum,
Anyone who has ever operated on an FM radio
net, or tried fo, 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
RE&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 fo be by
volce, one can, by burst fransmission, in the
space of one thousandth of a second, transmit
what would otherwise take minutes fo do by
voice, Time slotted communications, as in
fime-division-mulfiple-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 close
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 nypical network of a time-division-multiple-
access systemn. Coverage ol a whole batilefield
is achivved with automatic relaying between in-
dividual users and the master unit where every
user’s position Is determined and disglaved.

This arficle began on the theme of aviation
operafions in low visibility conditions and mou-
ed info a short discussion of command and
control and air traffic management. The rela-
tionship between the two subjecis Is Insepar-
able, Attempts at operafing efficlently and ef-
fectively in very low visibility condifions
dramatizes the need for an effective C&C and
air traffic management systern. Development
of one part of this system should nel 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 s vitally concerned with
its responsibilifies in all aspects of Army Avia-
tion. Definitely, air traffic management and

command and control are important areas of
concern,
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THE DEVELOPMENT AND

QUALIFICATION DIRECTORATE

AVRADCOM'S FAA

BY CHARLES C. CRAWFORD, JR., DIRECTOR,
DEVELOPMENT AND QUALIFICATION (AVRADCOM)

ANY of you may not realize that

even foday most of our front line
helicopters were developed for the LS. Army by
our sister services or they are essentially com-
mercial helicopters type-cerfified by the FAA,

The UH-1 series, through the - model, was
developed under the engineering management
of the Air Force as was the case for the CH-47,

Our OVL1A and OVL1B Mohawks were
engineering products of the LS. Navy. Both of
our light observation helicopters and the Flying
Crane were type-certified by the FAA,

More recently, managemen! recognition of
the unique requirements of Army helicr ters,
combined with user operafional innovanons,
have led fo a concerfed effort by the Army fo ob.
fain authority to develop and qualify its own air
items. From the regulatory point of wview,
Defense - Procurement Circular 32 opened the
door for this effort in 1966.

The Cobra was our first effort

The Army’s maiden development effort was
the Cobra, followed almost immediately by the
CH-47B/C maodifications. The real technical
gains, by ufilizing an engineering development
team dedicated to insuring that our helicopters
are optimized for the military environment, will
not be realized uniil 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
L15., but in the enfire world, in the all.important
matter of requlating air commerce 10 foster avia-
fion salety. 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 infernational ac-
ceplance of 1.5, acronautical products would
indicate a job well done.

Airworthiness qualification

Within the Army, AVRADCOM's Directorate
for Development and Qualification has full
responsibility, as authorized by AR 70-62 en-
fitled **Airworthiness Qualification of Army Air-
craft Systems” effective 15 September 1978,
for the first of the FAA responsibilitfies mentfion-
ed above. This regulation implements Army
policy for ainworthiness qualification of sys-
fems, subsystems, and allied equipment
undergoing new development or for major
maodifications of standard and nonstandard Ar-
my air Hems.

What does airworthiness really mean?

It is a demonsirated capability of an aircraff
or aircraft subsystem or component to funciion
safisfactoriy when wused within prescribed
limits. The key word is *safisfactorily,” not
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just “safely.” Helicopfers designed to civil
safety standards may be a potential death trap
in the combat environment where the ballistic
threal ranges from catastrophic flight control
system damage due fo small arms fire to total
destruction of the wvehicle from a single
medium caliber round. Operational and flight
perdormance standards for air taxi services in
Mew York, Chicago, or Los Angeles may be
totally unsatisfactory in the jungles of Alfrica,
the mud of Southeast Asia, the sands of the
Middle East, or the ice covered Arctic regions.

For instance, the ground effect take.off
capability from the Denver airport in the heat
of the summer, is difficult for most non-miltary
helicopters. Therefore, greater emphasis Is
placed on weight and flight performance 1o
allow the Army helicopters to operate satisfac-
torily, and fo excel under exfreme environmen-
tal condifions throughout the world,

The key areas

The special engineering efforts that go info
the development of the white sheet of paper
“aircraft’” with regard fo the configuration that
can survive in the combal environment are
rather obvious, Consequently, | will not dwell
on them but only mention a few key areas.

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

From the performance and fluing quality
view point, the detail effort 10 reduce empty
weight and external drag, the redundancy of
flight control system components, the failure
analysis of elecirical and hydraulic elements of
the flight control system, and the proper opfi-
mizafion of automatic stabilization equipment
are heys to reducing the flight crew workload
under the pressures of combat, The need for
durable fransmisstons, even alffer 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, visionics, communications, or
related equipment). “Fly it home to fight
another day” must be the soldiers’ byword,

Therefore, the benefits 1o the Army in haw
ing its cwn military development and qualifica.
fion team during new developments are
straightforward. However, affordability prob-
lems impacting not only the entire DOD, bui
specifically, Army Aviation, are such that the
same emphasis must be placed on the engi-
neering and qualification of modificatons fo 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 regula-
fion 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 fo a design o re-qualification
are modificalions which could measurably ef-
fect structural integrity; propulsion or drive sys-
tem operation; aerodynamic characteristics, in-
duding drag; electromagnetic characteristics:
navigational system efectiveness; weight and
balance; and flight control system authority
and effectivencss.

There is a fremendous tendency for units
making such modifications to request an air-
worthiness release at the last minute, However,
when modifications are initially planned, in-
volvernent of the development feam with the
skills in the disciplines described above can be
of immeasurable value, Therefore, the AV-
RADCOM alrworthiness team welcomes the
opporiunity fo provide airworthiness qualifica-
fion 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 “airvorthy™ 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,
AND JAMES S. HAYDEN, AEFA TECHNICAL DIRECTOR

NGINEERING Flight Testing is a limited

and speclalized porfion of the total
Development Testing (DT) 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-
fies, 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 ferms 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 (AFFTC). This location in
California’s Mojave Desert provides excellent
year-round flying weather, almost unlimited
positively confrolled airspace and adjacent ac-
cess to extensive weapons firing ranges. Co-lo-
cation on Edwards AFB also provides for joint
use of extensive flight test support facilities.

The AEFA-AFFTC relationship is a model
of inferservice cooperation with the Depart.

FAl

ment of Defense and the taxpayers being the
ultimate beneficiaries. The AFFTC provides
access o engineering flight test support facil-
ities unavailable amywhere 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 justily. 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 o over 12,000 feet within
a radius of 190 naufical miles; a leature unique
within COMLS.

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 confractor plants
and maore than thirly other specialized sites.
Locations for these tests span the United States
and several foreign countries from the Argen-
fine 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 Sclence
and Technology Center, The USAF, NASA,
and FAA. AEFA has also provided remote site
support for most US. manufactures, The
Royal Navy of the United Kingdom, and the
Royal Canadian Air Force.

Unique resources required

Accomplishment of the mission requires
unigue resources, AEFA has an inventory of
specialized tesi instrumentation, data acquisl-
tion systems, calibration facilities and special
equipment valued at more than $11 million
dollars. Tremendous savings in reguired fixed
inventory of unigue engineering flight 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 fest. The Activity
was established with a staff of three at Edwards
AFB as the Aviation Test Office of the Trans-
porfation Materiel Command (TMC), 5i.
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 o TMC, currently AVRADCOM.

A history of accomplishmenis was climaxed
in 1977 when the Aciivity was awarded the
coveted Grover E. Bell Award by The
American Helicopter Society for oufstanding
achievement in conducting concurrent com-
pefitive 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 airwerthiness and procurement
decisions, and provide the basis for data pre-
sented in the aircralt operator’s manual. This is
done with specific engineering fest fechnigues,
in confrast to some forms of DT where system
characteristics are evaluated by performing
typical mission profiles. It is also In contrast to
most operational tesis or user flests where
mean performance (broad interpretation) is
assessed throughout the full range of condi-
fions (tactical deployment, field condifions,
average skill mechanic) expected.

Two tests peculiar to Army Aviation are the
Preliminary Airworthiness Evaluation (PAE)
and the Airworthiness and Flight Characteris-

fics Test (A&FC).

Early risks to test personnel

During the early development phases or fol-
lowing significant modification, aircralt 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 AVRADCOM belore 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 coniractors,

(AEFA/ Confinued on Page BS)

The facilities a the
Army Engineering
Flight Activiry (AEFA)
af Edwards Air Force
Base, California



ENGINEERING
THE FLEET

BY COLONEL JAMES D. POTEAT, DIRECTOR,
SYSTEMS ENGINEERING (AVRADCOM)

HE Directorate for Systems Engineer-
ing and Development, the largest St
Louis based element and the third largest or-
ganization within AVRADCOM, provides readi-
ness orienfed 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 arficle is being read, engineers from the
Directorate are providing on-site “hands on™
engineering support to Army Aviation units at
CONLUS and overseas locations. This user sup-
port consists of analyzing the causes of avia-
fion 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 specialiced
fechnical engineering support for the fielded
aircraft, The support is affected by a dedicated
Branch for each type of fielded alrcraft, Le., At-
fack Helicopter, Observation and Transport
Helicopter, UH-1, Black Hawk, and Fixed
Wing Branches.

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

definifion of aviation systems under develop-
ment; provide engineering inpuf fo safety-of.
flight and maintenance/technical advisory
messages to the field; and provide technical
management and control of fielded alrcraft sys-
tems and related equipments with respect to
Quality Deficiency Reports, revised or new in-
fermation in technical/maintenance publica-
tions, Engineering Change Proposals (ECP),
testing, establishment of maximum allowable
operating fimes, repair limits, and inspection
criteria.

A high degree of involvement

A briel description of some of the other proj-
ects which the Aircraft Systems Engineering
Division has been, or is, supporting will help
fo bring its varied functions into focus, The
Division's engineers are providing extensive
support to the Nap-of-the-Earth (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 con-
finue to provide engineering support to the
flight simulator Readiness Project Officer
(RPO) for the fielded systems.

Division engineers cusiom designed fwo
special support systems which were needed on



Engineering the Fleet
(Continued from Page 75)

an expedited basis for the recent CH-47D de-
ployment to Europe, a rescue hoist for alrcraft
retrieval of personnel who may be downed in
water, and a manual method for replenishment
of engine oil while in Highi,

Meither the above discussion nor the fitle of
this article should lead the reader to assume
that the Directorate is only concerned with the
presently fielded Army aircraft lleet. The fleet
we “engineer” also incdudes future aircrafi,
which explains the “development™ part of the
Directorate’s tifle. The Direclorate provides
major aviation developmental projects, e.q.,
AnH, Black Hawk, and RPV, with engineering
supporf.

Providing life cycle support

The General Systems Engineering Divi-
sion provides life cycle support fo the aviafion
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/copilol 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 1o the leg of the aircrewmember or pas-
senger (Fig. 1). This compact raft will allow for

FIGURE |—Flotation Kit for Helicoper Air
erewmen and passengers (USAF life rafi).
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FIGURE 2—The armored crash attenuated pi-
lot/copilof seat undergoing final qualification.

immediate access and easy egress rom fhe
downed aircraft, and will not interfere with air-
crew dufies, The helicopter oxygen 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 attenvated pilot/
copilot seal 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-
stanfial cost reduction over the present ar-
mored seal with a negligible weight penalty.
The inflatable body and head restraint sys-
tem is a joint development project with the
LLS. Navy (Figure 3). A crash sensor will aufo-
mafically inflate the air bags on the two upper
torso resfraining straps, preventing whiplash
and/or impact on gunsights by essentially
driving the aviator back into his seaf.

The Military Adaptation of Commercial
ltems (MACIH) is another major program within
the General Systems Engineering Division,
Two items currently in this program are the
Self-Propelled Elevating Mainfenance Stand
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and the Self-Propelled Crane, These com-
mercial items are modifled and tested fo
military specifications and will provide safer,
more efficient aircraft maintenance equipment
for use on future batilefields.

Salety is always of big concern in the avia-
fion community and is logically so within our
business at AVRADCOM, The Systems Safety
Officer is the AVRADCOM focal 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 olfice directs aircraft system safety ac-
fivities during equipment design and develop-
ment, and it ensures that system salety engi
neering criteria, principles, and technigues are
fully considered in the development of new air-
craft systems, and that similar system safety

technigues are present in the life cycle manage-

ment of AVRADCOM managed items.

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

The coontribution of the FIO

The Foreign Intelligence Office (FIO) per-
forms a vital function for both AVRADCOM
and TSARCOM, The FIO is charged with the
acquisilion, analysis, and disseminafion of
threat, scientific, and fechnical 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 aviafion 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 battleficlds.

The FIO made a significant contribution to
Army Aviation recently by writing, publishing,
and distributing the Threat to U5, Army
Anidation Systems which has been validated by
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FIGURE 3—The inflatable body and head
resfraind systern, a joint development prof-
ect with the US. Nawy, is shown inflated,
The systemn prevents injuny by inflating and
essentially driving the pilot back into the sea,

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

Yes, Army Aviation, you do have a R&D
feam which is vitally interested in the aircrafi
with which vou will fight. The Systems
Engineering and Development Directorate is
a vital part of the AVRADCOM feam and the
men and women of the Directorate are proud
of the job they perfarm in “Engineering the Ar-
my Aviation Fleet.”



THE 50/50
WARRANTY

BY EDWARD J. HOLLMAN, DIRECTOR,
PRODUCT ASSURANCE (AVRADCOM)
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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 1o design in these atiributes as opposed
fo trying fo inspect them once the weapon
systems are in production.

50 seconds or 50 feet?

A product’s quality in a free market is re-
flected in large part by the warranty that's of-
fered by the manufacturer. The ferms of the
warranty provide a “real time™ assessment of
quality of the product, To some markefeers a
5050 warranty means 50 seconds or 50 feet,
whichever occurs first.

I'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 manufaciurer has to thor-
oughly understand and confrol the reliability
and quality aspects of the product before he
can offer any sorf of warranty program. The
Issues associated with understanding the risks
of warranting the product are all developed in
the product assurance arena.

The fact that warranty programs are be-
coming part of the DOD acquisition process s
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
systern enfails too much risk to warrant, one
has to wonder if the engineering development
program has been completed.

Management techniques provided

In Government coniracts, the product as-
surance program provides management tech-
nigues and resources fo minimize problems
with the production hardware. The tradifional
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 o understand the
relationship between the quality conirol func-
fion and produceability, This technique recog-
nizes there are limits to the efficlency of the
quality control procedures, which have to be
considered during the design process 1o insure
that a piece of hardware will consistently con-
form to specification. This technique has been
coined as Reliability Based Quality (RBQ).
The following provides an explanation of the
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major aspects of 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 info the system in order to
achieve the desired affect on the production
hardware.

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

The impact of RAM

As these tools improved, the impact of RAM
on the deslan 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 fiy-off, a RAM/
LOG data system was developed fo provide
high-quality informafion by which the source
selection board could make decisions of the
RAM characterisfics.

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 DARCOM
common test data collection 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 fools fo
do a better job on fulure systems.

The second area of a dedicated product as-
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The “AVRADCOM Special lssue™ 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 s 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
acceplance test procedures must be developed
which will verify the acceptability of production
hardware.

To put the rellability risks in priority AV-
RADCOM Product Assurance recommends
the confractor’s guality assurance plan include
an Reliability Based Quality (RBQ) Program.
Flight safety risks are reduced with an RBQ
Critical Parts Program that places siringent
confrols 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 autorotation,

Need for product integrity

The need for product integrity in weapon
systems has never been greater, Poor quality is
never acceptable, and in this fime of increas-
ingly sophisticated technology there 1s a high
risk in solving field reliability/ quality problems
with the logistics system, There is litfle doubt
that the DOD contractors want to provide prod-
ucts with the best quality available. However,
the main competifive issue has been acquisi-
fion 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 resuli in a
much more reliable product.

The risks can be quantified

A warranty program is not without risks, The
risk to the confractor is that he may overesti-
mate the levels of relfability 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,

Attempls are being made to include enough
flexibility in the Request For Proposals fo allow
innovative approaches to improving the effec-
tiveness of the engineering development prod-
ucl assurance program,



PROCUREMENT AND
PRODUCTION ...

THE ARMY AVIATOR'S
INTERFACE
WITH INDUSTRY

BY COLONEL MICHAEL J. PEPE, DIRECTOR,
PROCUREMENT AND PRODUCTION (AVRADCOM)

HE role of procurement is often faken

for granted and not fully appreciated by
the soldier in the field. Yet, it is vital to Army
readiness and the Nation's defense to insure
the Army Aviafion team has the best equip-
ment money can buy.

Materiel Acquistion — A Challenge

Confrary to a popular myth held outside the
materiel acquisition community, the nature of
research and development programs dictates
we cannot be just “order placers™. Think about
! How does one go about placing an order for
a vision? Visions lack configuration, It must be
determined if the desired weapons system
capability is achievable within the current state
of the art,

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

Weapons technology is continually on the
move! The procurement process must be re-
sponsive to capifalize on state-of-the-art break-
throughs, Special terms and condifions must

be incorporated into contracts fo cover techni-
cal uncerfainties and economic risks associ-
afed with growing materiel leadiimes and
spiraling costs of labor and material. New faces
appear in the DOD acquisition heirarchy
bringing with them new philosophies. Em-
phasis is confinually redirecled to varying
aspects of the acquisition cycle and the pro-
curement process. And we are confinually
plagued with the age old challenges of fime
and funding constraints,

Consequently, though a basic framework
exists, each research and development pro-
curement is unigue and must be fallored ac-
cordingly. The Procurement and Production
(P& P) Directorate is the acquisition team tailor
which fashions contracts fo Army require-
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 regulated, complex
and dynamic. Its success cannot hinge on one
individual or one activity. It is a team effort, re-
quiring the close, concentrated and coordin-
ated efforts of many people and many agen-
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cles, 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. If is the interface between the
Army and industry to bring dreams, concepts,
and ideas to reality,

The special team

AVRADCOM is authorized a P&P staff of
149 multi-disciplined, highly-skilled profes-
sional military and clvillan men and women,
For ease of management, It is organized into
functional divisions: Contract Cost; Industrial
Management/ Production; Policy and Compli-
ance; and Procurement, all supporied by a
small Administrative Office.

Typical of the acquisition process itsell, our
operational modus operandi stresses team-
work, Only one Confracting Officer, 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 organized info special units called Con-
tracting Officer Teams. This insures dedicted,
specialized support fo the Contracting Officers
and procurement programs,

Though not within the Directorate’s man-
ning, legal representatives are assigned to
each procurement program, hold membership
on the Confracting Officers’ Teams, render
counsel and advice, and generally insure all we
do is legally sufficient — the importance of
which cannof be overemphasized in the sensi-
tive, fishbowl-like procurement environment,

Procurement Game Plan

On the average, the AVRADCOM P&P Di-
rectorate manages 300 active contracts, valued
at over 52 billion for aviation systems and sub-
systems. Over $500 million in additional con.
tracts 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-1 Modemiza-
fion, and Remotely Piloted Vehicle and

84

Target Acquisition Designation Sys.
tem/ Pilot Night Vision System. This is an im-
pressive stafistical profile and array of pro.
grams,

The big picture in perspective

The acquisition process is a deliberate se.
quence of specified program activities and
decisions which logically transitions a system
from concept through deployment, Procure.
ment and production are two of the important
considerations which are identified, analyzed,
and quanfified in specifications, program
plans, and estimates essenfial 1o decision mak-
ing.

The process has ifts roots in the recognition
of a need by the Army aviator or Army plan.
ners to counter real, or percelved threats, or to
salisfy changing mission requirements,

Concept formulation

The objective of this phase is to define the
system concepl. Nevertheless, P&P becomes
actively Involved In developing alternafive ac-
quisition and procurement strategies and ap-
proaches to management and compefifion. As
required, P&P also solicits industry inputs and
participates in in-house study initafives.,

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 fo develop, refine
and validate the system concept and define the
operational, technical and logistical aspects of
the system. This phase can require the fabrica-
fion and testing of competitive prototypes or
paper designs for consideration. All efforts re-
quiring industry parficipaftion are executed
through the P&P Direclorate.

Engineering development

Assuming all goes well during validation,
the need is reaffirmed and the decision will be
made to commit development resources. At
this decision point, the system fransitions to
Engineering Development, Here, the total sys-
tem is designed, fabricated, and tested for op-
erational worth 1o establish the basis for the

{(INTERFACE/ Contfinued on Page 90}



ARMY AVIATION'S IN-PLANT
WATCHDOG: THE ARPRO!

BY JAMES R. BRENNAN, CHIEF, INDUSTRIAL MANAGE-
MENT & PRODUCTION DIVISION; DIRECTORATE FOR
PROCUREMENT AND PRODUCTION

EAN, mean, hard working, and loyal all
describe the on-site organizations known
as the Army Plant Represenfatives 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, Forl Worth,
TX, Boeing-Vertol Company, Philadelphia,
PA, and Hughes Helicopters - Summa Corpor-
alion, Venice, CA.

When reviewing Army Aviation, you need to
pay special attention to this unigue segment of
the acquisition process; the organization, the
people, and the effort which contribute, as no
olher can, to the success of a major weapon
syslem program,

“Downright hardnosed™

By all measures of efficiency, these ARPROs
perform with less manpower and budgets than
their 62 Air Force, Mavy, and DLA counter-
parts. They have been known to get downright
hardnosed in order to protect the confract of
the DOD customer. Whether you are a con-
fracting officer with a problem at Hughes, a
project manager with a need for assistance at
Bell, or a forelgn government depending on
the United States aviation experfise at Boeing-
Veriol, AVRADCOM's civilian and military per-
sonnel are in the field working on your behalf,

The key to the way in which Army Aviation
executes its DOD cognizance assignment lies
in the complete reliance on the Commander to
use his organization and personnel as part of a
total aviation team. Currently, COL Albert B,
Luster, Commander at Boeing-Vertol: COL
Charles U, Vaughan, Commander at Hughes
Helicopters; and COL Donald W. Ferguson,
Commander at Bell Helicopter Textron, are in-
tegrating their efforts to accomplish the avia-
fion R&D mission.

They're on-site eyes and ears
These commanders and their predecessors
have been repreatedly recognized for their oul-
standing support of contracting officers, proj-
ect managers, and allied governments, nof on-
Iy in providing the keen on-site eyes and ears
of the Government for Army programs, but
also for any foreign government or any LS,
agency which has confracted for their services.
While there is a list of 89 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 always
important, jobs which can only be done effic-

iently by on-site Army Aviation personnel.
The ARPROs execute thelr support through
varlous divisions, and although the organiza-



In-Plant Watchdog
(Continued from Page 85)

fions often are tailored to the contractor’s cur-
rent programs or commodity mix, cerfain
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 initially involved in all DOD contracts award-
ed to one of our DOD facilities. The work of
this division also confinues throughout the
length of the contract as it has responsibility for
such ongoing activities as confract accounfing
and final payment.

Seeking contractor compliance

This division, staffed with warranted Admin-
istrative Confracting Officers, Confract Special-
ists, and Pricing Analyst, reviews proposals
submitted by the contractor and provides the
recommendation fo the Procuring Confracting
Officer. These advisories are made with input
from the ARPROs' technical, quality as-
surance, and production staffs, as well as the
local supporting Defense Contract Audit Agen-
oy.
Once a contract is signed and work begins,
the ARPROs spring into action. With dogged
determination, they insure that the confractor
complies with the terms and conditions of the
contract, Utilizing the experfise from Engineer-
ing, Quality, Production, and Coniract Serv-
ices Divisions, the following fashs are per-
formed to assure the taxpayer is getting that for
which he bargained and paid.

Direct technical interaction

ARPROs’ Engineering Division provides
the direct fechnical inferaction between the
government and the contractor. Engineers
provide the direct inferaction with the contrac-
tor's technical staff. For example, the ARPROs
Engineering Division provides the engineer-
ing surveillance of the contractor’s design, de-
velopment, and production effort. It also evalu-
ates the contractor’s engineering organization
and monitors resource ufilization including
planning, scheduling, and expenditures of
labor hours.
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The ARPROs Production/Industrial Divi-
sion monitors the early planning phase of the
precontract award. This survelllance verifies
that production and delivery schedules are
realistic. The division acts as a waichdog by
overseeing the confractor’s production ac-
fivities and remaining alert for any potential
production difficulties. In addition, the division
maonitors the Government Property Unit and
always keeps one eye on the contractor’s pro-
per use of government-owned and supplied
items. Also, government-provided industrial
plant and fooling equipment are not let off the
leash by this division.

Stringent quality control measures

Since military indusirial preduction Is very
similar to that in the private sector, all end
products require quality control monitoring,
This is especially true of aviation 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 product monitoring rests with the ARPROs"
Quality Assurance Division. This group of
frained quality assurance specialists insures
that all government procured products are en-
gineered and assembled fo meet their specific
confractual 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 LS. Ar-
my administrative requirements from higher
headquarters. These fasks are handled by an
Administrative Services Office which is inher-
ent fo the proper funclioning of the ARPROs.
This includes security, teletype communi-
cafions, 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 acceptance of the end
itern by the Flight Test Office. This office is
staffed with qualificd military acceptance pilots
whose responsibility, in conjunction with the
overall quality assurane effort, is fo verify by
flight test, cach helicopter that has been con.
tractually produced for the Government. This
effort culminates in the signing of the DD 250



THE GATEWAY
AVIATION INTERFACE

BY MA.J. GEN. RICHARD H. THOMPSON, COMMANDER,
USA TROOP SUPPORT & AVN READINESS COMMAND

OLOCATED in 51. Louis, MO, are fwe

very dissimilar Army commands, each
with different missions, functions, and organi-
zational structures. These subordinates fo
DARCOM are engaged in a daily interface fo-
ward the common goal of fielding new and im-
proved alrcraft systems.

Major General Story C., Stevens, Com-
mander of AVRADCOM, and | have the chal-
lenge to insure these aviation systemns safisfy
specilic requirements, and just as important,
reach the soldier in the field in a minimum
time frame. To meet this challenge “The
Gateway Aviafion 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 safisfaction
Is assured, the system management responsi-
bility transitions fo my Command. Specifically,
AVRADCOM is responsible for the entire R&D
eHort for aircraft systems. This effort includes
the first production confract, inifial fielding,

and assuring that users’ requirements are safis-

fed.

Meanwhile, TSARCOM continues o provide
an important support role during this RED ef-
fort.

TSARCOM's role is to provide the logisfics
expertise required to develop the supply sup-
port and mainlenance concepts designed into
the aircraft systems early in the materiel acquis-
ition cycle.

These logistical requirements are updated
frequently and colnclde 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
Mational Maintenance Points. The TSARCOM
role for this coordination is provided by the In-
tegrated Logistics Support Office (1LS0) and
this insures the “one volce' 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 | have established ILSO offices as
special staff elements dedicated to this pur-
pose. These perscnnel meet periodically to in-
corporate improvements.

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



Gateway Aviation Interface
{Continued from Page 87)

ment of selected management actions which
are the responsibility of AVRADCOM and the
functlional mission inherent fo TSARCOM,
These formulated actions address the respon-
sibilities of each command and tasks that must
be accomplished to assure an orderly fransi-
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 carly in the
acquisition cycle by identifying the fotal
logistics support requirements necessary fo
support new systems entering the Army inven-
tory. One example of this major role is the Re-
maotely 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 re-
commendations early in the process, Once the
source is selected from the RFP's the acquisi-
fion of materiels begins.

The *Statement of Work"

A Statement of Work is incorporated into
the RFP for the full scale engineering develop-
meni 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 fraining plans, identifica-
tion of requirements, a list of required equip-
ment and fools, 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 transporfing 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 ke vou fo know that COL Luther G.
Jones, Jr., Is the second aviator and AAAA
member pow senving as a Mavor. He won the
Compus 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-
taryt positions of political responsibilify.

—CON(F) Charles F. Drenz

concep, is actively participating with AVRAD-
COM and the DARCOM Black Hawk Project
Manager in planning for life cycle support of
this new aircraft 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 necessany to successfully deploy and
support this system. During the current Pro-
duction and Deployment Phase, this planning
is being Implemented to assure that adequate
fraining, tools, fest equipment, repair parts,
and publications have been provided to the
LISET,

So long as the aircraft system remains in the
Army inventory, AVRADCOM provides enagi-
neering support 1o TSARCOM. 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
after a systemn is fransitioned, 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 foward this goal.

General Stevens and | have met this
challenge head-on and the result is an un-
broken fransitional 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
jssuing a preliminary airworthiness release,
The AEFA test results are then used as the
basis for airworthiness releases for other ele-
ments of the Army to (ly the aircraft. Each PAE
will have cerfain objectives failored fo the
specific program but general objectives are to
confirm that the aircraft is safe to fly within the
released envelope, and to identify any defie-
iencies or shorfcomings requiring correction,
as early in the development cycle as possible.
Corrections, prior fo 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 fool in
the management of programs in the early
development phases.

The end of the development phase is the
ARFC program. These fesis are extensive and
examine the entire fight envelope to provide
data to determine whether the Prime Item De-
velopment Specification has been mef and
provides the data basis for the Operator’s
Handbook.

Current major programs are:

® UH-604, Black Hawk, ARFC, and lcing
Qualification

® YAH.64 Engineering Development
Test (EDT)

® CH-47D PAE and lcing Qualification

@ AH-15 with OGEE Tip Blade

® OH-58C with Improved Tail Rotor and
Three Axis SCAS

AEFA, then, supports our aviafion develop-
ment by providing one of the finest engineering
flight test capabilities in the Free Waorld.

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

equipped with an MMS and capable of flying
MNOE during day and /night and adverse
weather conditions, Key fest requirements will
be drawn from the approved ASH ROC and
included in the RFP. Detailed test planning
will be finalized as a result of final acquisifion
approach/source selection for the ASH.
Overall development testing will measure
compliance with contraciual specifications,
demonstrate that technical risks have been
resolved, and assure that development results

support readiness for production initiation.

An in-house Development/Readiness Inte-
grated Logistics Support Management Team
has been established and will be expanded to
include outside agencies in early 1980. Con-
cepts for the maintenance/supply of the ASH
are being formulated. Planning for personnel
and fraining, support and fest equipment,
fraining devices, and fransporfation has been
initiated.

Affordability continues to haunt the ASH
program, and as this arficle goes to print, we
are in the process of preparaing alternatives for
both near and far ferm ASH reguirements.

In-Plant Watchdog
{(Continued from Page 86)

effort culminates in the signing of the DD 250
which are pedigree papers signifying the gow
ernment’s acceplance of the contractor’s work.
This final phase of contract compliance, the
act of verifying every flight characterisfic, capa-
bility, and aerodynamic specification, results in
the issuing of the aircraft to military line units,
Strici adherence 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 unif,
Current Army Aviation R&D support via the
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ARPROs" is being provided various programs.
Under the watchful eye of COL Albert B.
Luster's Boeing-Vertol Company ARPRO are
B8 contracts and 1,605 defivery 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 fo over $562 mil-
lion dollars. An even greater workload is COL
Donald Ferguson's 524 contracts and 4,964
defivery orders at Bell at over $52.78 billion
duollars in contract value,

ARPROs are the AVRADCOM and the other
DOD customers” “best friends” when it comes
fo in-plant DOD Acquisition Management,



New Eyes for the Artillery
(Continued from Page 58)

cle stale sensors.

During a typical operational scenario, the
conirel station, launcher recovery subsystem
and support equipment are positioned 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 launcher and an end-
to-end check performed. The engine is starfed
and the catapult launch is initiated by the
ground confrol station operators,

The operators, during the prelaunch activi-
ty, have pre-programmed the compufer to
send the air vehicle 1o selected navigation way-
points, They may command the air vehicle to
loiter or conduct specified maneuvers and sen-
sor acfivities at or between such waypoints,
Secure command, confrol, and communica-
fion (C<) is accomplished by a jam resistant
data link consisfing of a narrow-band uplink to
transmit vehicle and payload commands and a
wide-band downlink to return vehicle status
and real-fime video data.

The tracking antenna at the remote ground
terminal automalically fracks the air vehicle,
enahbling the computer to display the air vehi.
cle course and position on an x-y plotter. Plan-
ned and actual air vehicle positions are com-
pared and commands are sent to correct posi-
fion errors caused by drift or other factors,

The operators can manually command the
air vehicle 1o change headings, airspeeds, and
alfitudes: fo go info various search or loiter
modes; to conduct specified sensor functions;
to measure ardillery burst offsets; and to refurm

Calls for fire and artillery target intelligence
are disseminated from the GCS via a digital
message device into TACFIRE and the Battery
Computer System (BCS). Intelligence is pass-
ed to the supported unit via secure communi.
cation means for entry into Tactical Op-
erafions Systems (T0S).

Upon completion of a mission, the air ve-
hicle is guided down a glide slope using TV
imagery and IR sensors and info the recovery
window and subsequently retrieved by a ver-
tical net recovery subsystem, While on the
glide path, the relafive position of the com-
puter and necessary corrections are automati-

a0

cally transmitted to the air vehicle autopilon.
The recovery is automatic,

The introduction of the RPV System Into
the Army’s inventory promises fo solve the
age-old “over-the-next-hill” problem of the bat.
tlefield commander and significantly improve
FA effectiveness on tomorrow’s battlefield.

Army Aviator's Interface
(Continued from Page 82)

production decision and the use of production
resources. Normally, one or more of the “con-
tract validation™ contractors will be selected for
Engineering Development,

The contract for Engineering Development
requires a huge effort as the task is formidable.
The contractor must design the weapon sys-
tem and build the test models. He must frans.
late the conceptual to the physical. The ideas
and analyses which thus far were only on paper
must now take physical form, In doing this,
there will be problems.

It must be remembered that this Is siill a
R&D contracl. It may become necessary io
deviate from preconceived notions and change
past plans. It may be found that cerfain perfor.
mance paramelers impose too strict conditions
and as such they must be relaxed. This phase
is the core of the program for it encompasses
the full scale RED effort which the acquisition
and user communifies anticipate will lead fo
the successful production of the new system.
Such tesfing is a prerequisite to any go-ahead
for production and deployment — the final
phases of the materiel acquisifion process.

Concluding note

For simplicity, the foregoing discussion
outlined the acguisition process in terms of
precise steps — the book solution, However,
the process is usually different for each acquis-
fion, There is no universal standard for sirict
application of these steps in every case. Each
acquisition requires tailoring within the pro-
cess, and precision feamwork to bring it fo a
successful conclusion. Success comes only
when every team member's performance is
responsive, coordinated, and effective.

The one constant in the acquisition process
is the P&P Directorate — the vital link in the
acquisition chain between the Army Aviator
{user) and industry (developer and producer).



DEPARTMENT OF THE ARMY
G, US ARMY AVIATION RESEARCH AND BEVELOPMENT COMMAND

P 0 BDX H0F, §T. LOWIS, ud &3188

Last summer, when the opportunity to dedicate this
issue of Army Aviation to the US Army Aviation Research
and Development Command (AVRADOM) materialized, I enthus-
iastically accepted the offer.

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 alrcraft.

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 Enepper 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.

STORY¥C. STEVENS
Major General, USA
Commanding
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EIGHT DRAWINGS! NO PURCHASE NECESSARY!
ENROLL ONE NEW AAAA MEMBER TO COMPETE!

1980 AAAA
SWEEPSTAKES

T
AIRCRAFT MODELS, TRIPS, MANY OTHER PRIZES!
HELP AAAA REACH ITS 1980 GOAL OF 10,000!
e

PRIZES!

The “slarter” list of
Sweepstakes' Prizes in-
cludes many hard-to-get
models of the aircraft
employed in Army Avia-
tion, an expense-paid
Irip to AAAA"s 1981 Na-
tional Convention site,
AA rings, 19" aluminum
wings, an aviation *“li-
brary”, and other prizes
to be announced in sub-
sequent months. Hel

AALA reach its Dec. 3

1980 membership qna|
af 10,000 members b
?arl_i:.tpatinginm»a 14980
National Sweepstakes!

GRAND SWEEPSTAKES' FIRST PRIZE!
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-of-Sweepstakes’
Drawing for 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 in 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, 18981. 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 by 'aw,
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Newest member
of the U.S. Army PM-ASE team

The contract for ANAVR-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
A/RADCOM-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-Elrmer 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-ELLMER

Responsive Technology
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Mu;nce Registration Form
:| for AAAA’s 22nd National
Convention, 10-13 April

SHERATON-ATLANTA HOTEL, 590 'W. PEACHTREE 7., ATLANTA, GA. 30308 — THURSBAY, 10 APRIL 1580 THROUGH SUKDAY, 13 APRIL 1980

| plem fo etlesd fhe fonclions of fhe 1980 AALL HATIOMAL CONVENTION indicated below aad bave eachised a check made peyable o
“AAA" o cover fhe casls of my aendasce and e funclion Bckels, | usdersiand Wl | mey rective a full refund through 24 March 1980,

1960 AAAK KATIONAL WUTARY  CVLUN  MLTARY  CVIAN  NDMBERS  BOR  COST

CONVENTION FUNCTION ATENDE  ATNDE  DREGATE DGEGATE  SOUSE  MOMBE® TOTAL

REGISTRATION (NECESSARY FOR ;

AOMTANCETO AR [ lstao0 Clsaam () a0 [Clsome  _ [lsseme s

FROFESSIONAL SESIONS

FRIDAY, APRIL 11, 1980

LADES COFFEE & EXHEIT TOUR._. EI e o

FRIDAY, APREL 11, 1980 .

HALL OF FAME (] srzo0 Clgtene (] sgo0 (szee Clszme . 5

FRIDAY, APRIL 11, 1980

PRESIDENTS O] oseoo Clsizoe CDossoo 0 somo Cosome . S

SATURDAY, APRIL 12, 1980

SRACK Ose Oaw O aw O sw O 50 e S

SATURDAY, APRAL 12, 1980

ATLANTA SIGHTSEEING JOUR (1T R S

SATURDAY, APRL 12, 1980

1:'# Ulsnw Ul Dy Ulsaw s . 5

SURDAY, APRL 13, 1980

DAEHARTS [(Josmoo Olstzee [ sso0 Clswome Ol osime 5

TOTAL - ALL FURCIONS 400 SN0 SMD0  SERO0  SKAMO SO0 5

ME . o e e HAME AS DESIRED ONBADGE. . ... ...............
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NOTE: “Miliary Mesber™ Fees apply fo active LS. Aemy, Reired, Reserve Componenl, and DAC persomnel, except fhase refired,

Compeaenl, oo refired DAC in fhe employ of debense conivactoes or sogpliers wha ave b regisher and afiend fencisns af the “Cirlizs Member”

rale. Please make checks payable lo "AAAA"

*IRCLUBES $12.00 Firt-Year AAAA Membership Dues wih the New Member Regicirast I en pay the appeoprists Milary Member or Civlian



... That's RCA

24 Hours a Day

RCA's automatic test egquipment
provides total system support to
the YAH-64. The test system will
reduce maintenance training
requirements while improving the
YAH-64's combat availability and
missile effectiveness. Scheduled
for intermediate and depot level
maintenance, the YAH-64 ATE will
also support the operational test
(OT 1.

For more information contact:
Director, Marketing

RCA Automated Systems
Burlinglon, MA 01803

“ﬂ Government
Systems Division

The YAH-64 ATE is ona configuration
of the ACA-developed AN/USM-410,
The test system can be configured to
meet your specific ATE requirements.

ENGIMEERS interasted in career
opportunities, forward your resume
to: Roger Bishop, Dept. AA, P.O. Box
588, Burlington, MA 01803







