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12 to be appointed as National Members-
at-Large on AAAA’s Nat'l| Executive Board

WELVE Mational Members-at-Large will
be appointed by Major General George
W. Putnam, Jr., Rel., AAAA Mational
President for the term ending April 13, 1986.
Ten of the twelve members have already
been appointed — a Company Grade active
Army member from the Fi. Eustis area, and
an Aviation CWO from Fort Campbell, will be
appointed in late June to complete the
1885-86 Mational Member-at-Large slate.
Accepting Mational Office were LTG
James H. Merryman, Ret., Springfield, Va.;
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LTG John J. Tolson, lll, Ret., Raleigh, N.C.;
MG Ellis D. Parker, Hg, USAAVNC, FL
Rucker, Ala.; BG (P) Edwin M. Aguanno, OD-
DR&E, Washington, D.C.; COL Sylvester C.
Berdux, Jr., Ret., Washington Office, Boeing
Vertol Co., and COL Leslie H. Gilbert, Ret.,
Washington Office, Hughes Helicopters,
Inc.; COL Harry W. W. Townsend, Ret.,
Silver Spring, Md.; LTC Lawrence P, Peduz-
zi, OCAR, Washington, D.C.; CSM Roger W.
Putnam, Hgs, USAAVNC; and Gary L. Smith,
Hgs, AVSCOM, St. Louis, MO.
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AAAA Overview

HE MAJOR CONVENTION SITE CHANGES

Al its recent quarterly business meeting, AAAA’'s National Board approved a proposal to hold its
April 8-12, 1987 Convention in Ft. Worth, Tex., in lieu of Mashville, Tenn.; to hold its April 13-17, 1988
Mational Convention in St. Louis, in lieu of Fi. Worth. Tex.; and to hold its April 4-8, 1990 Mational Con-
vention in Orlando, Fla., in lieu of Washington, D.C. In conjunction with this action, the AAAA Mational
Office has reserved Comvention Centers, headgquaners hotels, and backup hotels in all three Conven-
tion cities on the foregoing dates,

HE 1986 HALL OF FAME INDUCTIONS

General Hamilton H. Howze, Ret., of Fort Worth, Tex., has accepted the Chairmanship of
the Army Aviation Hall of Fame Board of Trustees for the 1985-1988 period, and is expected to
appoint six or seven members of the Hall of Fame to serve on the Board of Trustees, The latter
will select a qualified list of Hall of Fame candidates at an April 9, 1986 meeting in Atlanta, Ga.,
during AAAA’s 1986 National Convention. By mail balloting, AAAA members with seven or
more years of current, continuous membership will then elect a specific number of candidates
from those appearing on the ballot. Those elected will be inducted at ceremonies to be held
during “*AAAA Week' at Fort Rucker, Ala., in November, 1986.

E B FREE T-SHIRTS

Adns Chapters are reminded that distinctive four-color Asnl, T-shirts (fronf) are available as
primary or secondary prizes for Chapter-sponsored meats, contests, and competitions in golf, tennis,
sofiball, bowifing, runs, etc. The back may carry a free fourdine, 16-word distinctive Chaplter
“message” in black ink — Example: | had a three-incher in the Lindbergh Chapler's 1885 Hole-in-
One Contest!”

HE NEXT MONTH — SPOOF!

The centerfold section of next month’s July 31, 1985 issue of “Army Aviation Magazine"
will carry some 800 professional-social listings of the retired members of the Association. The
voluntary bi-annual listings are published under a **SPOOF" title — the " Society for the Preser-
vation of Old Friends."”

S mevon . o AVATOR IR OOPS—Phone call from a very knowledgeable
Ft. Waorth retired general officer: "'Ar, whal is the
aircraft shown on the May 31 front cover? | can’t
make it out and it's not covered in the issue.”
Embarrassed response: "“We blew it. It's the
Sikorsky ACAP. For the past two years, the Sikorsky
people (bless 'eml) have given us a clean cover
without a corporate logo and descriptive type. Their
threa covers each year normally are readily recogni-
zable BLACK HAWKS. They ran an ACAP cover on
our Oct. 1984 issue, and we placed a '‘Front Cov-
er—Sikorsky ACAP" caption on Ihe inside Oct. mast-
head page. We neglected 1o do this in the May, '85
masthead, and are “'paying the piper’’ now. Our apol-
ogies to aircraft recognition buffs everywhere.”
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Moving towards
modernization

fleet, it is appropriate that this issue of Ar-

my Aviation” be devoted to the aircrafi of
the future. The development of the LHX family
of helicopters represents another milestona in
the evolutionary process of modernizing Army
Aviation.

It is apparent from the articles herain by the
Honorable James Ambrose, Under Secretary,
and General John Wickham thal our senior
leadership has placed great emphasis on mod-
emnizing the aviation force.

While the LHX represents our far term goal,
we have made significant progress for the in-
terim period, The product improvemeant program
of tha CH-47D; and the procurement of the now
combat-proven UH-60A BLACK HAWK couplad

ﬂ S we move closer 1o modemization of our

to our combined arms role in the Airland Battle.,
These are indeed exciting times in Army Avia-
tion.

Currently, the LHX Cost and Operational Ef-
fectiveness Analysis (COEA) is underway and
is scheduled for completion in February, 1986.
The first COEA performed must be done well as
it influences up to 85% of future program costs.
The system must ba prepared to enter full-
scale development (FSD) and be sufficiently
defined to support formal Department of the Ar-
my approval as a requirement. The Milestone I
decision is scheduled for April 1986 and will
review the need as outlined in the Required
Operational Capability (ROC), COEA, and the
acquisition program objectives.

Qur unified goal in the LHX program is to

By MAJOR GENERAL ELLIS D. PARKER
Commanding General, U.S. Army Aviation Center

with the acquisition of the sophisticated AH-64
aerial weapaons delivery system, are clear evi-
dence of our intentions to build an aviation arm
second to none, Development and procurement
of an interim scout aircrafl will permit us to ex-
ploit the vast capabilities of the AH-64 as well as
enhancing the indirect fires of our artillery,

The Single Station Unit Training Plan is being
refined for implementation at Fort Hood next
summer. These units, equipped with AH-B4's
and OH-580's will add a significant dimension

JUNE 30, 1985

place the safest and most technically advanced
aviation systems on the battlefield of the future.

UH-60 and CH-47D grounding

As safety is a major consideration in the
development of the LHX, it is also a major con-
cemn with our UH-80 and CH-47D fleet of today.
Both aircraft are currently grounded worldwide
for analysis. | would like o provide you with an
update on the status of these aviation systems.
(Modernization — Continued on Page 10)
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ACATT

A KEY ROLE IN
TEAM TRAINING

When it comes to team
raining, the U.5. Army comes
to Link.

The Army has been doing so
since 1971 when it launched the
Synthelic Flight Training System
(SFTS). Link first provided simu-
lators for UH-1H pilots. This trein-
ing proved so successful that the
Army chose Link to support all
other 5FTS prograrns: CH-47D,
AH-18, UH-60A and AH-64A.

When it comes to tiaining, the
Army goes with Link.,

The Singer Company

Link Flight Simulation Division
Corporate Drive

Binghamton, NY 13802
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Modernization
(Continued from Page 7)

Preliminary investigation into the CH-47D in-
cidents indicate a possible materiel fallure in the
aft transmission. High time transmission com-
ponents are being examined to pinpoint tha
problem. AVSCOM and Boeing Verol are
working closely together o correct this deficien-
cy. It's anticipated that we will begin to return the
fleet to fiyable status in mid-June.

The BLACK HAWEK Special Task Force, un-
der the direction of BG Donald R. Williamson,
has identified a problem in the UH-60's main
rotor spindle assembly. Sikorsky teams have
begun modification of the UH-60 fleet world-
wide, The first aircraft is forecast o be returmed
to fiyable stalus approximately mid-June. The
remainder of the fleel will be released for flight
as the Sikorsky technicians complete the neces-
sary modifications.

BG Willlamson's task force will continue to
evaluate the entire BLACK HAWEK program con-
centrating on the major areas of maintenancs,
engineering, operalions, training, and safety.
We will continue to maniior this issue 1o ensure
that wa've fully examined all facets of this pro-
gram. The ultimate goal is to employ man and
machine as safely as possible. We will not com-
promisa on the safety of our aviators.

As a departure from our equipment issues, let
me update you on two recent matters of
significance in the aviation personnel arena.

Specialty Proponent Committee

On 20-21 May, | attended the semi-annual
Specialty Proponent General Officer Steer-
ing Committee (SPGOSC) convened by LTG
Robert M. Eiton, the DA Deputy Chiet of Staff
for Personnel. This commitiee provides a forum
for the branch chiefs and the DA staff to discuss
the personnel status of our branches.

I'm delighted to report that aviation is receiv-

ing an impressive slice of top quality soldiers in-
to our branch. The forecast over the next
saveral years is a bright one.

The opening address to the commilles was
presented by the Secretary of the Army, John
0. Marsh, who reaffirmed the role and respon-
sibilities of leadership in the Army. Leadership
is the theme for the Army in 1985, |

It's that ingredient which enables us to mold
the personnel, capacities and equipment capa-
bilities into a welHirained and well organized |
fighling force. Leadership is an investment in
the future in terms of professional competence
and safety. We must dedicate ourselves toward
that end.

Total WO Study Workshop Il

The second proponent workshop, the Total
Warrant Officer Study Workshop Il (TWOS),
was held 7-9 May 1985. The aviation branch
represantatives were encouraged by the pro-
gress that’s being made on behalf of all warrant |
officers, The development of a warrant officer
management syslem is essential.

The majority of the aviation branch initiatives
have received favorable consideration and will
be briefed as TWOS proposals 1o the CSA on 24
June 1985.

Re-Enlistment Bonuses

In the past we've lost a significant number of
quality soldiers upon completion of their first
term of enlistment. In an attempt to retain these
troopers who personity the backbone of Army
Aviation, the VCSA has approved substantial re-
enlisiment incantives.

Bonuses were added to six aviation MOS's
which previously had none. Increases applied to
other skill areas such as the COBRA and
APACHE crew chiefs are now at or near the ab-
solute maximum allowed by law.

The message is clear. We have good soldiers
today — we wanl them to be a part of aviation's
endciting future, nn

Prolog 85 draws 3,700 visitors to Ft. Eustis

The Army's May 13-17 "Progress in Logistics” exposition, featuring daily demonstra-
tions of logistics systems, concepls and operations, developmental equipment, and com-
mercial iterns for potential military usa, drew high praise from DOD officials. Air cushion
vehicles and the Sikorsky ACAP were among the featured walercrafl, rail equipment, and

aviation items on display.
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LHX — 1985

Sixteen key Army officials
and four industry program
managers with extensive
LHX involvement view the
aircraft that'll meet the
challenges of the '90's




LHX: A Compelling Need

By GENERAL JOHN A. WICKHAM, JR.
Chief of Staff, U.S. Army

for tlomorrow. We are in a modernization

program thal is unprecedented in the Ar-
my’s history, a program which capitalizes on ad-
vanced technology and innovation. One of the
major challenges thatl we face in the future is the
replacement of our light helficopter fleet, the
UH-1, AH-1, OH-58, and OH-6. These combat
proven aircraft are products of the 1960°s and
reprasent the technology of that era. While they
continue to fulfill current missions, future mis-
sions of Army Awviation require far more capable
gircraft, reduced maintenance, and a less di
verse helicopter fleal.

Meeting the challenge

The Army has chosen the Light Helicopler
Family — the LHX — as the means to meel the
challenges of the 1990's and beyond. It will
maal the requirements of our Airdand Battle and
Army 21 doctring, The follow-on aricles in this
issue of “Army Aviation Magazine" describe
the uniqueness and importance of the LHX.
This development and acquisition program will
be the most significant ever undertaken by the
Army.

The LHX is not just a new aircraft. Rather, the
LHX is a new concept consisting of two variant
conventional heficoplers, a scoul attack aircraft
(the LHX-SCAT) and a light utility aircraft (the
LHX-L). The attack version can perform fight at-

o UR Army is ready today and preparing

14 ARMY AVIATION

tack missions and complement the APACHE,
our heavy attack helicopter. The LHX heli
coplers will share common engine, transmis-
sion, rator, and electronic components; a wo-
level maintenance concept that eases the work-
load in the field and the depot; and a training
program that streamlines and enhances the
fraining process for pilots and support person-
nel, Technology and cost permitting, both mod-
els will use a fully integratedfautomated cockpit
arrangement that permits single pilot operation.

A flexible weapon system

The essence of LHX, then, is fexitdlity, a
multi-mission conventional rotorcraft that will
perform a wide array of tasks. The aircraft wil
lake advaniage of the most modern aviation
technology, and will demand the integration of
man and machine at a level higher than any
previous weapon system. Meeting the develop-
mental goals for the program in terms of gross
waight; reliability, avaitability and maintainability;
and operating and support costs, will tax the in-
novation and efficiency of our civilian industry.
We believe these ambitious goals are
achievable. Industry and the Army — working
fogether — should be capable of successfully
executing this program.

The LHX will accomplish the Army Awviation
mission as part of the combined arms team and
will counter the threat well into the 211 Century.

JUNE 30, 1985




encourage you to read this issue of Army
Aviation thoroughly. It will halp you recognize
the many ways in which the LHX program is
being utilized by the Army as a pioneering effort
to change the way in which the Army functions.
It i intended lo demonstrate that new ap-
proaches to systemic, complex, and deep-
seated problems in the acquisition and fielding
of new equipment can be found and successiul-
Iy carried out.
I would like to use this briet introduction to
point out some of these new steps.
® We have raised the consideration of
economic benefit, including especially life cycle

New approaches to problems
in acquisition and fielding

cosis, 1o a high level, We have done this by em-
phasizing reduced maintenance cost and com-
monality, Commonality is to be achieved by con-
current development and production of versions
which will replace the entire fleat of smaller
halicoplers. As a corollary to this, we expect to
minimize future expenditures for major product
improvements of the current aging fleet of
OH-58, UH-1, and AH-1 aircraft.

@ We have established a philosophy of
designing in ample margin in both aircraft and
engine performance, weight, elc., to provide
both for potential initial weight growth and for
new fulure mission packages, including weap-
ons. This should be a clear example of P2 (pre-
planned product improvement). It should also
allow us to avoid the costly weight reduction and
re-engining actions which have plagued past air-

® The engine has been put inlo develop-
ment ahead of the aircraft development. Twin
engine operation has been spacified. These ac-
tions should avoid the historical problems of
concurrent  engine/aircraft development and
subsequent design changes by the other Ser-
vices 10 incorporate twin engines.

® \ary substantial changes have been ef-
fected in the evolution of the requirements
documeantation, system specifications, and ac-
quisition methodology.

® The overall approach has been one of
focusing technological and simulation effort on
demonstrating the credibility and feasibility of
achieving these cbijectives before committing to
full scale development.

The aricles in this issue describe in detail
these new approaches. They are rewarding

By the HONORABLE JAMES R. AMBROSE
Under Secretary of the Army

craft programs.

@ We have staked out specific goals for
maintenance cost reduction and aircraft weight
and cost. These have provided challenging
definitive measures against which o judge the
merit of an LHX project.

@ We have established the challenge of at-
taining single pilot operation to foster the adop-
fion of full cockpit automation and to achieve a
greater ratio of pilots to aircrafi,

JUME 30, 1985

reading not only as descriptions of the many
facets of the LHX program, but also as in-
dicalors of the application of these approaches
mare generally o Army development and pro-
curement.

We encourage commaents and critiques of the
changes that we are trying lo carry out. We feel
very strongly that change is needed to improve
the quality, speed, and cost effectiveness of the
Army acquisition process. {11}
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APUs .
for tomorrow’s
aircraft.

We're geared up and ready for
the new gencration of military aircraft
that demands efficient, dependable,

state-of-the-art APUS, Aircraft like the

JVX, LHX and ATF. And whatever else

may be on the horizon.

Turbomach is one of the world's

leaders in the development and

manufacture of APUs, We've built more

than 14,000 APUs and GPUs, logging over

22 million operating hours in the air, on

d land and at sea.

o Turbomach continues to improve its

£ APUs with both government-sponsored and in-

| house-funded research and development efforts.

f 3 Some of the current programs include improved

i high-temperature materials, advanced cooled

turhine wheels, powdered metallurgy components,
and composite materials.

Turbamach will

manufacture to your
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welcome the opportunity to tell the readers of

“Army Aviation' whal the Army Materiel

Command (AMC) is doing to provide the Ar-
my a new Light Helicopter, commonly called
LHX. Moreover, | want 10 discuss the innovative
acquisition plan which we have undertaken.
This program represents a new approach in the
way the Army does business.

The mission given to AMC is to replace an ob-
soleting fieet of aircraffi — the AH-1, UH-1,
OH-58, and OH-6 — with an aircraft which is
considerably cheaper to operata, far more re-
liable, and, most imporantly, more capable to

LHX: Innovative Approaches in
Management and Procurement

fight and win on the battlefiald of the 1990's and
beyond.

The LHX program represents the largest
acquisition of any type equipment in the history
of the Army; therefore, we can well expect a kot
of people, in and out of the defense depariment,
looking to insure we do things right.

| welcome reasonable oversight because it
keeps us on our loes.

For us to effectively fight and win, we need,
not only highly lethal weapons, but highly re-
liable and maimainable weapons, American
technology is capable of marrying lethality and
refiability, especially whan we plan up front for
these highly sought after -ilities.

Teo often pecple equate technology necess-
ary lo marry lethality and reliability with a com-
plex piece of equipment, and that need not be

he is required to tactically deplay the aircraft and
then encounters in-flight emergencies. To aid
the pilot, the LHX aircraft would automate most
emergencies and provide the aviator a decision
of either returning 1o base or land.

To apply such advanced technologies and re-
duce program risk, AMC has undertaken a ser-
ies of innovative approaches which we believe
will greatly enhance our abilities to mest the
challenge; that is, provide the Army a lethal,
small, lightweight, affordable flest of LHX
scout/attack and utility aircraft, and do that
within an average flyaway cost of $6 million for
the scoutfattack version, and $4 million for the
utility aircraft.

We will require a firm fixed price contract,
while giving the coniractor the flexibility in the
full scale development phase to control the con-

By GENERAL RICHARD H. THOMPSON,
Commanding General, U.S. Army Materiel Command

the case. A television is a highly sophisticated
item, yet it is reliable and 'has been engineered
for anyone to use with ease. When we plan up
front for how the operator must use the weapon
in battle, as well as repair it, we can engineer the
equipment for ease in both.

Thi LHX Scout/Attack is a single pilot aircraft;
therefore, the LHX program is planned to use
various computer technologies which will greatly
reduce the pilot workload. For example, in exist-
ing aircraft the pilot is greatly task-loaded when
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figuration of that piece of equipment. The Army
is tedling industry that we are more interested in
the performance of that piece of equipment than
we are with the countless changes that occur
through the development cycle.

We are requiring the contractor to guarantee
both the design to cost, and the operations and
support cost, 5o that we can control in the future
what it is going to cost the Army to operate the
LHX aircraft.

To ensure that the Army gets the best buy, we

JUMNE 30, 1985




have required competition in both the full scale
development, and also competition for the sys-
tem in production. The above is not just plann-
ed, it actually is in effect in the LHX engine pro-
gram,

AMC is requiring that the systems specifica-
tions govern what we want, The contractor in-
itially has the configuration managament and,
likewise, AMC is going to minimize our involve-
ment on how they do business.

| am not saying that we will not have pre-
liminary design reviews, in-process reviews, or
critical design reviews. The Army Is required,
and should In all cases, insure that the
taxpayer's dollars are being wisely spent. How-
gver, that does not mean that the Army will enter
into a contractor's facility and start making nu-
merous changes — the result of which in-
creases the cost of the program, and may not in
the and, improve the item that the Government
is buying.

Reducing costs

This leads us into the area of management.
The Army will use the contractor’s work break-
down system. In the past, the Government has
imposad their own work breakdown system,
thereby requiring the contractor to develop an
internal business structure, then change that
around to mest what the Government requires,
or what the Government needs for review.

Since we are holding the contracior respons-
ible for how the end item must be, continuous
review of the work breakdown system is un-
necessary. This reduces the contractor's cost
and subsequently again reduces the cost lo the
Governmant.

Furthermore, we are identifying up front the
assantial data that we want to review. This also
reduces the contracior's cost and subsequently
reduces the cost to the Government. Sinca the
contractor is initially in charge of configuration
management, the contractor has the latitude
and the flexibility to make the changes where he
deems necessary. This, however, does not re-
lieve the contractor of the responsibility of insur-
ing that that piece of equipment meets our per-
formance requirements. That is the Army’s re-
sponsibility.

When the contractor gets o the point of
developmentalioperational testing, the Army will
then begin full configuration management of
that item.
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Another interesting part in the solicitation is
the Executive Summary. Although this was not
done in the past, we are doing this on all our
future RFP's. By merely reading three, four, or
five pages you can gel the principal reguire-
ments of what the Army wants 1o buy.

Mow let me talk about an area which is crucial
o the LHX program. That is, reliability,
availability and maintainability (RAM), and In-
tegrated Logistics Support (ILS).

In past solicitations, RAM/ILS has been a por-
tion of the technical evaluation. The life cycle
cast and the logistics support of that sysiem was
marriad with technical requirements, and too
often in the past, an item was selected because
it was technically superior, yel lacking the
rediability and maintainability necessary to fight
and win the battle. | believe that the RAMILS
must be weighed equally with the technical por-
tions of the equipment,

We can develop equipment that is technically
superior, as well as refiable and maintainable on
the battiefield. Evaluating RAMILS equally with
technical considerations greatly enhances RAM/
ILS importance.

In the LHX program, the contractor is to meet
stated goals in our full scale development. Cne
immediate effect is that we'll have a good initial
product and fewer engineering change pro-
posals, Within RAMILS we're paying close
attention to the MANPRINT (Manpower, Per-
sonnel and Human Factors Engineering) coordi-
nated effort, thereby enhancing the force struc-
lure integration as well as considering how a
person will use that equipment and maintain it.

Continuous reviews

In the past we have had only periodic reviews
of Logistics Support Analysis Report (LSAR).
We will now have continuous reviews which we
befieve will improve provisioning and support-
ability of his weapons system,

A key to effactively field a system is being
able fo train the operators and maintainers of
that system. To that end, we are going to
develop all our training devices through the
prime contractor. This is not to deemphasize
training equipment. To the contrary, it places
clearly the emphasis up front that the Army is
serious about training and training equipment,
and that we will hold the prime contractor as
equally responsible for the training equipment

(AMC — Continued on Page B5)
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Opportunity for
Greater Teamwork

N May of 1931, Army Chief of Staff,

General Douglas MacArthur, participated in

nakonwide manaeuvers of the Army Air Corps.
Prior to joining the forces in the field, General
MacArthur delivered a brief radio address de-
signed to stir public interest in the Army's air ac-
tivities and to show how the history of war had
been affected by technology.

He concluded by noting that A sure indica-
tion of health and virility in military thought is to
refuse 1o be bound down by the limitations of
equipment at presant in use. We must hold our
minds alert and receptive . . 1o the application of
unglimpsed methods and weapons that the en-
gineer, the chemist, and the physicist may prov-
ide. The next war will be won in the future, not in
the past. We must go on, or we will go under.”

The experience of five and a half decades

the aging fleet of Vietnam vintage helicopters,
the LHX program must provide the Army a light-
weight, survivable, and efficient aircraft to move
Army Aviation into the 21st century. The task is
not an easy one. In an era of increasing fiscal
consiraints, the Army must necessarily do more
with the new equipment we are fielding.

We must, for example, evaluate fully the po-
tential of operating LHX with a single pilol. We
nead this capability so that we can operate and
employ the LHX around the clock, This'is our
best option to fully capitalize on the LHX's day,
night, adverse weather, and improved reli-
ability, availability, maintainability (RAM)
characlentistics,

Wae must likewise reduce the number of sold-
iers required to support the LHX. The Army is
activaly exploring the possibility of establishing a

By GENERAL WILLIAM R. RICHARDSON
Commanding General, USA Training & Doctrine Command

and the accompanying pace of technological
have made it clear that General MacAr-

thur was right. Yet it would be foolish today to
think that going on is a task for journeyman la-
bor, or a job that the Army can perform alone.
On the contrary, it calls for the highest military,
technical, and managerial competence. It calls
for extraordinary teamwork within the Army and
batwaen the Army and industry,

Teamwork is vital to the Light Helicopter
Family (LHX) program. As the replacement for
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two-level maintenance system o reduce the
operations and support cost of the LHX fleet.
Above all, we must be ever mindful of our most
Ireasured resource—the dedicated young men
and women who will train, iy, and fight with the
LHX.

To achieve these and other goals, innovative
teamwork among TRADOC, AMC, and industry
must be present throughout LHX concept form-
ulation, development, and fielding. We have
already initiated several actions that foster much
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closer coordination between the requirements
community in TRADOC and the technical com-
munity at AMC and in industry, TRADOC sup-
ports fully the efforts 1o streamline the re-
quirements and acquisition process.

In today's environment of high technology
weapon systems and severe fiscal constraints,
industry is 1o some extent our most critical team
member since they must actually execute the
LHX development and “bend the metal.” But
only as a team can we defiver a total LHX
weapon system ready for batile. Industry has
thus far made major contributions to the LHX re-
quirements process and is actively contributing
ideas on all major LHX issues.

Positive and enthusiastic cooperation and
teamwork are very critical to both the big and lit-
tle issues and radeoffs on LHX. We must make
those tradectt decisions carefully and with a
total perspective of the LHX's contribution to the
Army mission.

The Primary Specifications

Through strong active dialogue and decisive
leadership, we have already made progress in
several major LHX issues.

® We have settled on a cruise airspeed for
LHX of 170 knots.

® We have agread that the LHX will be a twin
engine aircraft. AMC has issued a very innova-
tive and simplified engine request for proposal

(RFP) and the engine source selection is on-
going.

® We also have decided thal the LHX will
have primary mission gross weight in a 4,000/
iﬁ: Middle East environment of 8,000 lbs + 500

Many similar fradeofls are required for other
subsystemns of the LHX, Precise definition of the
mission equipment package will cerainly re-
quire a similar cooperative effort between the
Army and industry. We must ensure that LHX is
productive, sunvivable, and easy to operate and
support.

LHX must also be affordable so that we can
field the aviation force structure with modemn
equipment capable of meeting the threat in a
wide array of battiefield environments. LHX
equipped units must be able 1o defeat the threat
as a key element of the combined arms team.

The Key to Success

In summary, the key lo the success of the
LHX program is teamwork. | encourage every-
one associated with the LHX program to heed
the theme of the March 1985 AAAA Convention
in St. Louis: “Teamwork: Key to Success.” |
challenge all to seize this opportunity and join in
and support this very exciting LHX team. As
General MacArthur said, “We must go on or
we will go under.” Today, we must go on 1o
gathar, i

PROCLAMATION—Governor John Ashcroft,
2nd from left, proclaims March 25-30, 1985
“Army Aviation Week' in Missouri during
ceremonies held in the State Capitol in Jef-
ferson City on March 27. The proclamation
cited the AAAA's St. Louis convention in-
volving 3,000+ military and civilian mem-
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bers. Looking on, left to right, are Missouri
residents Paul Hendrickson, the AAAA's Na-
tional Treasurer; COL Robert A. Wagg, Jr.,
AVSCOM Chief of Staff; and Ms. Georgia M.
T
the s 5) of the Ar-
my Aviation Association.
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LHX Overview

HERE comes a time in the life of a weapon

system when maodification can no longer

provide the means 10 upgrade that system
to meet the needs of the Army, The technology
used 1o create the weapon system becomes ob-
solste and nothing short of redesigning the
system can effectively overcome the shortcom-
ings of that system. Such is the emerging state
of the Army's light fleet of helicopters.

In a decade, these Vietnamwvintage aircraft
will have an average age of over 20 years. The
technology that is available and malturing today
cannot be incorporated into today's light fleet
without complete redesign,

Faced with this reality the Army Is pursuing a
fleat modernization program which will replace
over 7,000 UH-1, AH-1, OH-58, and OH-6 air-
craft with a 5,000 aircraft fleel known as the

warfare), and an ever increasing threat level.

The LHX program is presently in the concept
exploration phase of the acquisition ife cycle.
The purpose of the concept exploration phasa is
1o verily the feasibility and benefits of the LHX.
The Army materiel and combal developars are
currently conducting preliminary design; tech-
nalogy assessments rade-off analysis; Reliabil-
ity, Availability, Maintainability/integrated
Logistics Supportability (RAM/ILS); and Life
Cycle Cost Analyses.

These are scheduled for completion this year
by Bell Helicopter, Boeing Verol, Hughes
Helicopters, and Sikorsky Aircraft. All etforts of
the concept exploration phase are planned fto
merge in mid-1986 with the issue of the LHX
Request for Proposal (RFP) to industry (See
Figure 2).

By BRIGADIER GENERAL RONALD K. ANDRESON
Project Manager, LHX, U.S. Army Aviation Systems Command

Light Helicopter Family (LHX). It is the Army’s
plan to competitively develop and produce the
LHX as a lightweight, affordable, and capable
system which incorporates the technology of the
"80s

The LHX will be suitable for the Aidand Battie
and Army 21 missions and will be able (o survive
in the future battlefield which is characterized by
sophisticated combat systems, far flung com-
mand and control, mobility, integrated battle
{nuclear, chemical, biological, and electronic
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The LHX will be a conventional rolorcraft with
two variants, scout/attack (SCAT) and light
utility, which utilize demaonstrated technology to
achieve a small, lightweight design. The LHX
will be substantially more supportable, sur-
vivable, and significantly less manpower inten-
sive than the existing light helicopter fleet.

The critical program goals are:

® Single Pilot SCAT.

® B.000(+500 Ibs.) primary mission gross
weight for the SCAT,

ARMY AVIATION 23

T e




® Not more than $6 million for the SCAT
and $4 million for the Utility aircraft (in constant
1984 dollars).

® 70% commonality between the SCAT and
Ltility versions.

® 40% reduction in operating and sup-
port costs compared to the current light fleet

These program goals must be substantiated
before the Army will seek to obtain Department
of Defense and Congressional approval to start
full scale development of the LHX air vehicle
systemn in FY 87,

The focus of the ongoing advanced develop-
ment activity centers on the Advanced Rotor-

“The goal of ARTI
is to prove that
the co-pilot can be
eliminated .. "

craft Technology Integration (ARTI) effort. In
December 1983 contracts were awarded to Bell
Helicopter Textron, Boeing Vertol, Hughes Heli-
copters, |IBM, and Sikorsky Aircraft. The prin-
cipal objectives of the ARTI program are to
demonstrate the technical feasibility of the sin-
gle pilot SCAT aircraft and reduce the risk of full
scale development through design of the inte-
gratedfautomated cockpit.

The goal of ARTI ks to prove that the co-pilot
can be eliminated by incorporating such

technologies as an integrated cockpil, auto- ‘]
mated navigation, digital map, automatic tar-
geting, interactive volce controls, sensor fusion,
wide field of view displays and a workload-
relieving automated flight control system.

In the near future, modifications to the ARTI
contracts will be issued to incorporate two addi-
tional tasks: preliminary design of the Very High
Speed Integrated Circuits (VHSIC) based LHX
computer system, The Electro-Optical Target
Acquisition Designation System, (EOTADS),
and the Night Vision Pilotage System (NVPS).

"EOTADS offers a
potential improvement
of 90% better
accuracy .."”

VHSIC is the foundation of the processor
package necessary to achieve a single pilol
SCAT. With VHSIC-based processors, data in-
puts from the navigation system, communica-
tion system EOTADS, and other aircraft sub-
systems can be processed and relevant infor-
mation will be presented in near real time to the
pilot via a helmel mounted display.

In addition to high computational speed,
VHSIC technology offers a substantial (5 to 1)
processor weight reduction and higher reliabili-
ty. Under the ARTI program, a VHSIC-based
LHX system processor and associated oper-

FIGURE 1
LHX CONCEPT
A Modern Replacement for the Current Light Helicopter Force
OH-6 | UH-1 to be replaced
after 30 years
OH-58 | AH-1 of service by....

Improved Fightability
Lower Support Costs
Standardization/Commonality

RESULTING IN

Higher Readiness
Fewer Personnel
Improved Safety
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FIGURE 2

LHX CONCEPT EXPLORATION

FY 83 FY 84 FY 85 FY 86
1,2,3,4/1,2,3,4]1,2,3,4[1,2,3,4
Industry Preliminary Wind Tunnel /
Design Contracts Simulation
1 [
Advanced Rotorcraft Technology
Integration
Full
Tradoe-OH Misslon
Datar= Slmulation|
mination |
Mission
Equipment Designs
1 o
T800
Trade-Off Analysis Engine Development
1
JMSNS COEA
. Approved E | —
Go Ahead | Acqufsition BTA ROC DSARC I/l
Strategy Approved RFP

ating system and system executive software is
baing designed for the LHX mission equipment

package.

EQOTADS is an evolutionary system derived
from the APACHE TADS and the AHIP mast
mounted sight. EOTADS combines a second
generation Forward Looking Infrared (FLIR), a
low light level TV, and a laser rangefinder/desig-
nator into a semi-automatic system with auto-
matic target detection and recognition and im-
proved performance in speed, accuracy, and
range.

When compared to the above-mentioned sys-
tems, EQTADS offers the following potential
improvements:

& 10%-30% longer day/night manual detec-
tion ranges.
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® 10%-14% longer laser designation

ranges.

& 50% faster navigation and laser tracking
cueing.

® 30% betler gun accuracy.

® 70% better target handoff accuracy.

® TVFLIR signals formatted for automatic
target data processing.

In addition to the above ARTI efforts, a coop-
erative effort exists between the Army Aviation
Systems Command (AVSCOM) and the Air
Force Aerospace Medical Research Labora-
tory (AFAMRL) to demonstrate the virtual cock-
pit display technology for transition to LHX full
scale development (FSD). The core of the ef-
fort is & Helmet Mounted Display (HMD).

The HMD features a heads up, spatially rele-
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vani presentation of flight and mission informa-
tion. The display is transparent o permit “see
through'' of the outside scene for day/night op-
erations. The helmeat incorporates a head track-
er and an integral sight, and affords chemical
and biological defense as well as laser prolec-
tion. This effort will yield criteria for the LHX FSD
RFP and will improve the Army's position as a
“smart buyer."

“Three contracting teams
have made proposals
. . to develop the TS00
engine for the LHX.”

The TA00 engine FSD RFP was released to
indusiry in December 1984, The TBO0D engine is
a 1,200 horsepower class turboshaft engine of
mietric design which will be incorporated into the
LHX in a twin configuration. Responses o the
AFP were received in March 1985,

A Source Selection and Evaluation Board
(SSEB) is currently evaluating industry's pro-
posals and will make recommendations for
selecting the contractor teams to develop the
TBOD engine. Three contracting teams have
made proposals: Allison-Garrett, Lycoming-Pratt
& Whitney, and General Electric-Willams Inter-
national. Conltracts for two of these teams are
scheduled for award in July 1985,

"“Wind tunnel simulation
is to verify the best
technical approach for the
SCAT and Utility versions.”

Contracts being negotiated with Bell Helicop-
ter-Textron, Boeing Vertol, Hughes Helicopters
and Sikorsky aircraft for wind tunnel tests and
engineering simulation of air vehicle handling
qualities. The objective of the wind tunnel sim-
ulation s to verify each contractor's best
technical approach (BTA) for the SCAT and
utility versions of the LHX,

The data generated from these contracts will
be a significant addition 1o the technical basis for
the selection of the FSD aircraft configurations.

In March 1985 a Letter of Agreement, which
describes the essential LHX characteristics, was
signed by the LS. Army Training and Doctrine
Command (TRADOC) and the Army Materiel
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FIGURE 3
LHX/LOA REQUIREMENTS
@ Highly agile, maneuverable, single pilat,
conventional ratorcraft,
® Four HELLFIRE, two STINGER, and gun
system,
® Seif-deployable 1,260 nautical miles.
® High altitudefhot day (4,000 fi.,950)
performance:
—SCAT has 500 fpm rate of climb,
cruises at 170 knots.
—Utility will hover out of ground effect,
cruises at 160 knols,
® Transporable in C-5, C-17, and C-141.
® Crashworthy design, wheeled landing
gear, NBC protection.
® Twin TEOD engines (1,200 hp each).
® Six troop seals in Utility, space for eight.
® |ntegrated target acquisition system.

® Wide field-of-view optics.

Command (AMC). Some of these characteris-
tics shown in Figure 3.

Summary

The need for LHX is compelling. Survivability
and effective battefield operational capability of
today’s light fleet of helicopters are steadily dim-
inishing — in significant part driven by increas-
ing Sovial counterpan capabilities, Manpower
requirements resulting from the diverse midure
of aircraft in the current fleet represents a major
burden to the constrained military personnel
cailing of the Ammy,

Tha LHX solution, to develop and produce a
closely related family of scout/attack and utility
helicopters which have a high degree of com-
monality and can be effectively operated by a
gingle crewmember, will save billions of dollars
over a 20-yaar life cycle while conserving scarce
MANPOWET FES0Urces,

Over the next year, concept exploration will
conclude. The close working relationship estab-
lished among the materiel developer, the com-
bat developer, and industry should assure that
all aspects of the program stay on track.

We plan to do it right the first time — develop
and field a total weapons system with organiza-
tional, doctrinal, leadership, technical, and train-
ing components considered up front and in-
tegrated in an effective, systematic manner. NI
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M order to enhance its combat power through
mobility, the Army generated a helicopter
force, second 1o none, to fight the highly fluid
insurgency conflict in Vietnam. The success of
the helicopter in that war is history. But the Ar-
my's prasent 1950's technology light helicopter
systems are becoming technologically obsolete,
operationally ineffective, and costly to maintain,
As modifications needed 1o retain necessary
capabilities are applied, the present light fleet is
becoming increasingly complex 1o manage. The
Army is committed to a course of action to im-

The LHX requirements:
Developed by the user

prove, simplity, and make more affordable its
light helicopter systems. Focusing on the essen-
tial combat tasks, the replacement system will
be required to accomplish their combat, combat
support, and combat service suppor missions
in the close-in, deep, and rear battle environ-
ments of the early 215t century,

Specific deficiencies, recognized by the Ar-
my, wera examined in detail during the 1982 Ar-
my Aviation Mission Area Analysis (AAMAA).
The result was identification of 77 major doc-
tring, training, organization, and materiel defi-
ciancias in which Army Aviation's capability 10
fight the battles of the future was inhibited.

One of the most significant results of the AA-
MAA was the verification of the need to begin a
program to replace our aging and obsolescing
fleat with more capabile and efficient aircratt for

@ Firsl, determing mission requirements
based on threal, operational environment, mis-
sion needs, and identilied deficiencies.

® Second, using the trade-off determinations
identified by the materied developer, the USA
Aviation Systems Command, conduct a trade-
off analysis to determine aircraft systems design
parametars which yield the most benefit to the
user, and

@ Third, conduct a cost and operational ef-
fectiveness analysis (COEA) which will evalu-
ate the best technical approach identified by the
materiel developer,

Requiremenits being generated for the LHX
are based on Airland Battle Doctring and the
concepts of employmeant embodied in Anmy 21,
The end product will be the Required Opera-
tional Capability (ROC) document which is

By MAJOR GENERAL ELLIS D. PARKER
Commanding General, US Army Aviation Center & Ft. Rucker

the 1990's and beyond.

The AAMAA conclusion was to replace the
light fleet of proliferating models with a single
family of rotorcraft. Army Aviation's response o
solve these deficiencies was to initiate concept
formulation and requirements definition of a new
family of light helicopters through submission of
the LHX Justification for Major Systems MNew
Start in the summer of 1983,

The user's role in developing the reguire-
ments during concept formulation is threefold:
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scheduled to be approved in time 1o support a
Milestone VIl decision, scheduled for 3rd quarter
1986, 1o enter info full scale development
({FSD) of prototype aircraft.

The task of tailoring Army Aviation assets
o maximize the synergistic effect of combin-
ed arms and joint operations in land combat
has become increasingly crucial and com-
plex. In looking at our current and future
worldwide requirements, our current light
fleet has significant operational and sur-

ARNY AVIATION 27




vivability problems in many parts of the world.

For exampde, in the Middle East high alti-
tudehigh temperature anvircnment, the currant
light fleet is not mission capable. Under these
conditions, while hovering out of ground effect,
the AH-1, with its crew of two, and one hour of
fuel, can carry only two TOW missles; the UH-1
with a crew of three and fuel can carry a single
passenger, and the OH-58 with a pilot and fuel
cannot carry a usaful load,

“Our current fleet has
significant operational
and survivability
problems in many
parts of the world”

Other parformance limitations also carry over
into survivability,

® Nap-of-the-garth flying is severely re-
stricted; thereby, opening the vulnerability wind-
ow to ground fire,

® QOur current fight fieet of OH6, OH-58,
AH-1, and UH-1 were not designed with empha-
iz on aircraft signature reduction (radar cross
section, infra-red, acoustic and wvisual), nor
ballistic tolerance and protection. The survi-
vability capabilities of the light fleet were in the
form of add-ons and modifications.

® The crashworthiness of these vehicles is
not up 1o today's standards,

® The ahility of today’s fleet to surviva in a
nuclear, biclogical and chemical (NBC) war-
fime environment is also severely limited,

The LHX requirements will address all these
deficiencies, and the capability to survive and
perform in the battlefield of the fulure will be an
integral part of the LHX design.

The current light fleet is neither self-deploy-
able, nor easily air transporiable. This charact-

eristic is important for all Army aircraft, but par-
ticularly the LHX, scout/attack (SCAT) aircraft
will be placed in units having a requirement to
rapidly deploy. The LHX again solves this
deficiency with a capability for year round
deployment to Europe.

Limited adverse weather capabilities, restric-
ting both navigation and target acquisition, exist
in our light attack, scout, and utility aircraft.

Mavigation systems presently in use include
map and compass, and CONUS navigation sen-
sors (which will be phased out by the year 2000),

Although deficiencies in targel acquisition
systems have been identified for the current
light attack fleet, modifications have not been
made due to cost and aircraft concept,

Tha LHX will afford us the vitally nesded
capability to respond fo the fulure threal and
contingencies, and will enable us 1o effectively
protect Army Aviation interests workdwide, 1t will
increase our sunvivability and productivity by op-
erating day and night, in adverse weather, and
through battlefield obscurants.

“The ability of today's
fleet to survive in an NBC
environment is severely
limited”

Additionally, it will standardize the light fleet,
reduce maintenance and training cosis as well
as training time. It will substantially increase our
survivability on the battlefield, while providing a
fechnologically advanced, affordable rotorcraft
that inconporates advanced target acquisition
and weaponry,

Above all, it will provide Army Aviation the
urgently needed capability to win on the bat-
tiefiedd of the 1990°s and beyond, 1]

Who shot John? Tune in next month!

The realism thal has been experienced in
recent years by countless Infantry and Ar-
maor soldiers using MILES is just now being
experienced by Aviation and Air Defense
units during New Equipment Training using
the Air Ground Engagement System/Air
Defense (AGES/AD). Miles stands for the
Multiple Integrated Laser Engagement

System, a concepl that simulates the effects
of direct fire weapons using eye-safe laser
beams. LTC Bradford M. Brown, who sery-
ed as the FORSCOM NET Chief on AGES/!
AD and is currently assigned to ODCSRDA,
will write about this system in the July 31
issue ciling the positive effect that MILES
AGES/AD has on Army Aviation. i
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Night.

Apache’s favorite time of day.

The U.S. Army's AH-64A Apache Is tha
only attack helicopter in the world
aquipped with two FLIR systems that
enable it to fly and fight in total
darkness . . . and adverse weather, too.

The Pllot Night Vision Sensor (PNVS)
provides the AH-G4A crew with real-
time thermal imagery ol the lerrain,
permitting combat operations In com-
plete darkness. Flight symbols are
superimposed on the imagery.

The second FLIR sight for night
operations Is part of Apache's Targel
Acquisition and Designation Sight
{TADS), which enables the crew to

search for, detect, recognize and
engage largets. TADS also provides
high-power direct-view optics, a high-
resolution video system, a laser
designator and tracker, and a range
findar. Data from TADS is used by the
Apache fire control computer for all of
the helicopter's weapons systems.

Apache’s FLIR systems are just two
of the many reasons why this night
fighter is “a total system for battie.”

Hughes Helicopters, Inc.
Culver City, California 90230 USA

* A Subsidiary of McDonnell Douglas




Planning Perspective

written about the military acquisition

process. A large part of this information
has been uncomplimentary. The criticism cov-
ers the entire spectrum of military acquisition
and includes high procurement cost; inattention
1o Reliability, Availability, and Maintainability
(RAM) criteria; inefficient applications of tech-
notogy; and an acquisition development cycle
that, simply stated, takes too bong. Unfortunate-
Iy, many of the criticisms have been valid.

The LHX program is different. From its incep-
tion this program was designed to avoid the pit-
falls uncovered in the past. | can say, un-
aquivocally, that LHX is not following the classic
life cycle acquisition model. Rather, the plann-
ing guideline has been development of a pro-
gram that yields results faster and at lower cost.

H greal deal has recently been spoken and

sues in the LHX program and address our plans
for each of these issues,

The Army's initial planning for a light heli-
copter family approach to future helicopter
development began in the late 1970's. Analyses
of future requirements showed that with the ad-
dition of the heavier APACHE Advanced Attack
Helicopter and the BLACK HAWEK Utility Tac-
fical Transport System, and with the subsequent
retirements of the Vietnam-era utility, scout, and
attack aircraft, a new aircrafi development,
beginning in the mid-1980s, was needed to
replace the light fleat.

Technology base programs were redirected
and focusad on critical technologies required for
amy follow-on aircraft system. So was bomn the
Advanced Technology Demonstrator Engine
{ATDE), the Advanced Digital Optical Contral

By LIEUTENANT GENERAL LOUIS C. WAGNER, JR.
Deputy Chief of Staff for Research, Development and Acquisition, DA

The idea of doing things a cerain way be-
cause we have always done it that way is being
replaced in the acquisition area by the concept
of avoiding the “business as usual” approach.

For this special issue of Army Aviation, |
have been asked to address the planning per-
spective in the LHX program. | will do this in two
distint parts.

First, I'l give you a historical perspective of
the evenis that led to our present position in the
program. Then, I'll present some of thie key is-
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System (ADOCS), Advanced Composite Air-
craft Program (ACAP) and the Advanced
Rotor-Advancing Blade Concept (ABC) and
Tilt Rotor programs,

In 1983, the LHX Special Task Force was
established to address concept formulation and
o do the preliminary design and analysis. In lieu
of a Mission Elemenl Need Statement
(MENS), & Justification for Major System
New Start (JMSNS) was prepared and subse-
quently submitted to OSD along with the FY
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1985 Program Objective Memorandum
(POM) goals.

The new concept of a JMSNS formally tied
the LHX concept exploration to the Planning,
Programming, and Budgeting cycle.

While OSD reviewed the JMSNS, both the Ar-
my and industry continued to refine the LHX
concepl and the program acquisition strategy.
Upon official OSD approval of the JMSNS in
December, 1983, the Army was prepared fo
award initial contracts for the Advanced Rotor-
craft Technology Integration (ARTI) program
which defines the cockpit and provides for the
final major demonstration of the single pllot con-
cept before entering Full Scale Development.

At this paint, those familiar with the classical
or normal acquisition cycle will notice that LHX
has yel 1o step onto this familiar path. Rather,
through application of resulls obtained from
technology base demonstrations, and the ARTI
program, the conventional Concept Exploration
and Demonstration/Validation phases have

been bypassed.

“The Army intends to

continue competition

throughout the life of
LHX procurements.”

Simultaneously, as indusiry prepared o dem-
onstrate capabilties of advanced technology,
LHX sirategy, utilizing proven concepts, was be-
ing finalized.

Tha coupled technology base, ARTlconcept
exploration, and demonstration/validation efforts
enabled the Army to suggest, and OSD to ap-
prove, consolidation of Milestone | and |l
DSARC reviews as the approval point prior to
entering Full Scale Development. However, to
assure adequate oversight of the program, OSD
has requested and will receive an unnumbered
DSARC review in late spring 1985.

That's where we are today.

Our planning and innovation does not stop
al this point. On the contrary, what has hap-
pened in the past is really only a foundation
for the future. | would like to turn now to what |
feel are some of the major issues within 1
LHX program, and the plans that are on<gaing
for each. The areas | will address are /‘com-
patition, cost, reliability, availability and main-
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tainability, force structure, and training.

® First of all, LHX planning is built on the
principle of competition. While competing for
production is not a new idea, the competitive
strategy for LHX is unique. Where afordable,
wa intend to carry competition for the two major
governmeni procurements, angine and air vehi-
cle, through both full scale development and
production.

"The LHX cannot be
designed as the Utopian
aircraft that'll do all
things for all people”

The government reserves the right to award
more than one development contract, with sub-
sequent selection to one contract at the produc-
tion milestone. However, all contractlor teams
competing for the production contract must pro-
pose and be prepared to execule competition
for production units at production Lot 3, the third
year of production. The Army intends 10 con-
tinue competition throughout the life of LHX pro-
curemenis,

While a strategy carrying two contractors
through development is initially more costly, it's
believed that the initial investmeant will be more
than recovered through lower costs in product-
ion, as well as through follow-on savings in
spare pars and support costs. Of course, there
are innumerable intangible benefits to be ac-
crued through an extended competitive environ-
ment. Among these are the sparking of techno-
logical innovations, timeliness of delivery, and
continued quality of the praduct, to name only a
fenw.

® A second key area in our planning is
cost. To even the most casual observer, it
should be obvious that replacing 7,000 of our
existing light aircraft Is an expensive undertak-
ing. It should be equally obvious that the climate
of budget deficits, and other high priority Ay
procurements, sels upper limils on the
resources available for LHX. Therafore, the Ar-
my established firm developmental goals of a

|~ unit fiyaway cost, in FY 84 dollars, of $3 to $4

million for the utility model and $5 to $6 million
for the Scout/Attack (SCAT) model.

These cost goals are challenging but achiev-
able. Meeting them requires American industry

ARMY AVIATION 31



IT°'S MORE THAN NEW AVIONICS,
IT’S A NEW WAY OF THINKING.

‘When thir LLS, Navy sel oul 10 Select an avianics Sysiom
for its new TH-57C training helicopter {a modified Bed
JosRanger), it apphed a new way of thinking, Why specily
heavy and expansive Mil-Spec anvionics lor a halicopbar that
wias going b0 ba oparating in & training envronment? What
the My resally risediad wits e most capable, lighlest
weighl, lowes! cost avionics systemn available—a need
which was satisfied by ofi-the-shell commivcial avionics

Eniler King Radio with dual KNS 81-30 TACANIRAMNAY
systems. Each inlegrated RMAV system ks contained in a
sngle panal-mounted unil which inchades a 200-channel
VORILOC recebver; an ANAY computer with preselection
and storage of up 1o 10 waypoins; and a 40-channe
gidesiope recelver. Both systems rely on a single remaote:
mounid 262 channel TACAN,

Each of tha TACANRNAY system's 10-waypoinls can
be olfse from the TACAN stalion— allowing Mavy fight

inssiruciors to conduct training over a large area away from
Wﬁd airfieids and navaids. This, of course, enhancos
Tying safaty.

In addition, Safety i furiher enhanced by a KT ™
Transpondar wilh its sngle push bution emengancy’ Suawk
capabiity, Add io ihat a KY 196 VHFICOMM [with active
and standby frequencies digitally displayed lor easy “lip
fiop™), & KR BT digital ADF, a KiRA 405 Aadar Altimeter and
W0 other avicnics units— and you have a fully capablie and
refiable helicopler avionics system (which, incidentally, s
witty Bing anionics an lound on just aboul every type of
commaerncial helicopter | in the frea world). Al this
Irunsdates inlo an urgrecedented IFF iraining capataity
for the MNevy.

S0 i you think your special program might nol need
ther expenss and wesghl of Mi-Spec avioncs of il you ane
interested in the advantages of state-of-he-arl commearcial
avionics — conlact us. Wiite of call: Direclor, Speclal
Progeams Department, King Radio Corposation, 400 Morth
Rogers Aoad, Olathe, Kansas GE06Z. (B00) 255-6243.
Tedeg WUD (0) 4-2200  Cable: KINGRAD.




to make maximum use of modern manufac-
turing methods in engineering simulation and
manufaciuring. On the other hand, mesting cost
goals sets limits on what LHX can be, The Army
recognizes that the LHX cannot be designed as
the Utopian aircrafi thal will “do all things for all
people™. Work is underway to carefully analyze
what LHX must accomplish, and design it to
meet these requirements. The recant decision
lo restrict LHX 1o conventional helicopler tech-
nology is a product of this analysis.

“The benefits of meeting
the goal of a single pilot
LHX are enormous.”

® Feliability, availability, and maintainability
iz another key LHX planning area. Too often in
the past RAM criteria have fallen out from pro-
duct design rather than from the design’s found-
ation. The LHX program is different. The RAM
criteria, with subsequen! improved aircraft avail-
ability and operation and supporl cost savings,
are one of the major building blocks of LHX, As
a matter of fact, the reduced O&S cost of LHX is
one of the key laciors that makes the program
affordable.

In the LHX, reliability, availability, and main-
tainability is so0 imporant that as part of the Re-
quest for Proposal for the TBOD engine, RAM
was a major area of evaluation, In a similar con-
text, these crileria will continue 0 receive heavy
emphasis, and will ba par of bidding contractors
binding commitment. That is, each contractor
will be expected to contractually guarantee his
RAM factors prior to contract award, and to
mesl this guaraniee as aircraft are produced
and fislded.

@ A fourth key planning area is related o
the Army's force structure and LHX. In view of
the Army's commitment to maintain its active
foroe level at approximately 781,000 soldiers,
demographic statistics that highlight reduced
availability of service aged manpower, and the
high cost of military personnei, steps taken at
the front end of the design process to reduce
manpower requirements will yield substantial
benefits in the lang run, LHX planning address-
es this issue in two specific areas: reduced
mainienance personnel requirements and the
concept of a single pilot,
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| have already addressed the aftention baing
given 1o RAM criteria. A very beneficial fallout of
improvement in RAM is the need for fewer per-
gonnel 1o maintain the the aircrafl. An achiev-
able goal of reducing maintenance manhours
per fight hour by 50%, but to increase its
capability to fly and fight by nearly 100%.

& The final area I'd like to address is train-
ing. As in the case of RAM, training has also
been an area that, in my opinion, has received
insufficient attention in the design of our major
weapon systems. In the case of LHX, this shor-
coming will be eliminated. As a matter of fact, in
the minds of many, the critical path of success
on LHX is through training.

Recognizing this fact in the early planning
stages of LHX has allowed a total review of how
the Army analyzes training requirements and
procures training devices. For the first time in
Army Aviation history, the training system will be
provided through the prime contractor, The Ar-
my does nol intend 1o procure each device sep-
arately as has been the traditional method.

By following this strategy of assigning respon-
sibility 1o the prime contractor we will allow the
forces of the marketplace free play as hardware
and training system contraciors team logether,
eliminate the configuration inconsistencies be-
tween hardware and training devices, and as-
sure that training devices are available prior 1o
delivery of the aircraft.

“For the first time in Army
Aviation, the training
system will be provided
through the contractor”

The Light Helicopter Family LHX Program is
the largest program ever underiaken by the Ar-
my. Current estimates for flyaway cost for 5,000
LHX aircraft hover at $30 billion in FY 84 dollars.
The life cycle cost is estimated by some 1o ex-
ceed 5100 bilion,

A program of this magnitude obviously re-
quires detailed planning and attention 1o minute
detal. Likewise, the program's magnitude,
coupled with today’s military acquisition climate,
scregms for innovation and sound business
sense decisions. The LHX program is on track
on bath of these points, I
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Continuous Comprehensive Evaluation
of the LHX

HE U.S. Ammy Operational Test and

Evaluation Activity (OTEA) is doing

business under a new concept called
Continuous Comprehensive Ewvaluation
(C3E). Under C2E, selected major syslems are
subjected to a broader, more inclusive evalua-
tion that assesses the system throughout the
entire acquisition process; continually reviewing
and frequently reporting, system status to the
decision makers.

This assessment process uses mulliple data
sources including observation of factory
demonstrations, both developmental and opera-
tional tests; more user tests (FDT&E), and
modeling and simluations, as opposed 1o relying
on data generated from classical operational
tests, such as OT | and OT Il

C2E is designed to not only assess current

in the system as a whole or, al the very least,
they will be issues for discussion at OS0 or Con-
gressional level,

The Vice Chief of Staff of the Army has
directed that OTEA stay in the acquisition pro-
cess as parl of CZE, even as lale as production
and fielding, if necessary, to verify cormection of
deficiencies identified during test and evalua-
tion.

OTEA is presently conducting C2E on 20 sys-
temms, one of which is LHX. An additional 17
systems have been selected for a limited form of
C?E. Additionally, OTEA is monitoring approx-
imately 30 other systems, some of which will
become appropriate for C?E. Example of sys-
tems under full C2E, such as LHX are AHIP,
MLRS, PJH, BPV, SGT York, SHORAD C2, and
SINCGARS.

By MAJOR GENERAL WILLIAM G.T. TUTTLE, JR.
Commander, USA Operational Test and Evaluation Agency

system performance, but projected fulure per-
formance as well, To accomplish this, OTEA
must get into the system acquisition cycle early
and stay late.

Getting in early implies that OTEA must be in-
volved in the development of the system re-
quirement documents, the RFP's, and even the
system specification. The Army must insure that
the base against which one does an evaluation
makes sense. Deficiencies in  requirement
documants could well blossom into deficiencies
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Wihat brought aboul this dramatic change in
OTEA's direction? The genesis of the C2E con-
cept and the transition from operational tester to
the Army's Continuous Comprehensive Evalu-
ator were the result of three major catalytic oc-
currences in 1983, In February, 1983, the Depu-
ty Under Secretary of the Army for Operations
Research, Mr. Walt Hollis, informed the Com-
mander of OTEA that the Army System Acqui-
sition Review Council (ASARC) principals
were dissatisfied with the reporting of evalua-
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tions at milestone decision reviews. The es-

sence of their criticism was thal operational

testing and evaluation, as practiced, was “too
late, oo early, and too narmow’,

Until one understands the core issues which
were being surfaced, their complainis appear 1o
be a contradiction in terms.

Historically, OT&E did not play a significant
role in the materiel acquisition process until Full
Scale Development, owing to the frequent waiv-
er of early operational testing (OT 1), Mare of-
ten than ngt, OT |l was the first time a system
was subjected to the rigors of an operational test
anvironment. Consequently, it served as the pri-
mary source of information regarding a system's
operational ulility,

“The GAO concluded that
. .the results reaching
acquisition officials. .

were often fragmented.”

Tasting a few prototypes just before the pro-
duction decision is “too late”, because time
needed to correct deficiencies found in OT is
almost nonaxistent. Changes to hardware de-
sign, and confractural and production par-
ameters, normally frozen at this of development,
impact severely on program cost and schedule,
OTEA tested “too early™ in that hardware
available for operational testing was rarely con-
figured 1o the final production specifications.

Finally, system evaluations were “too
narrow™ in that the evaluation report was limited
to the results of a single major test, and
frequently only addressed the question of
whether the system had succeeded or failed to
atain ifls required operational capabilities.
Classical operational testing, and its inherent
"pass-fail” approach, did not provide sufficient
diagnostic information and lacked a comprehen-
sive assessment of decision risks.

The second major force in forging the CZE
concept was an expansion of the OTEA mission
when, in the summer of 1983, the Army Vice
Chisaf of Staff directed OTEA 1o track correction
of major systems’ deficiencies found during test-
ing and reporl progress made toward their
resolution.

Soon after, the Under Secretary of the Army
directed OTEA to evaluate systems throughout
their acquisition cycles, from concepl definition
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through to fielding. Both expansions in OTEA's
mission supporied the emerging awarenass in
senior Army management that continuous eval-
uation is inherently better than “snap-shot™
evaluations oriented toward major decision mile-
stones.

A third impetus for C2E was provided in the
fall of 1983 when findings in a GAQO draft in-
vestigation report entitted, The Army Needs
More Comprehensive Evaluations to Make
Use of Its Weapons System Testing confirm-
ed the shortcomings identified earlier by the
ASARC. The GAO concluded that many, varied
Army organizations contribute to the preparation
of evaluations, and that the results reaching ac-
quisition officials at critical decision poinis were
often fragmented as a result.

Moreaver, the GAQ found that the evalua-
fions seldom adequately interpret the test fin-
dings in terms of potential operational conse-
quences, and that they needed to be broadened
and integrated to provide a more meaningful
and coherent picture of system development
and potential operational effectiveness.

The GAOC recommended thal one principal
agency, with access to all information gener-
ated by other agencies, be designated to inter-
pret and integrate test resulls into one com-
prehensive evaluation. OSD, in coordination
with the Army, replied to GAD that OTEA would
be such a “Comprehensive” evaluator for a pi-
ot program,

“"OTEA tested 'too early' in
that hardware for opera-
tional testing was rarely
configured to the final
production specifications”

In May, 1984, DA planning guidance for the
LHX program siated in part that, *Testing will be
a continuous process. OTEA and TRADOC
presence will begin during the Advanced
Rotorcraft Technology Integration (ARTI)
Study, even before formal program initiation and
will continue throughout the development cycle.
Early operational testing will be an integral part
of the Test and Evaluation Master Plan
(TEMP)"".

This staternent is indicative of senior Amy
management's commitment to OTEA's role in
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continuous, comprehensive evaluation and
helped infroduce the concept of C?E to the
testing and acquisition community within the Ar-

I.I!‘.EIII‘CI‘TEF'- has been involved early in the LHX
program, far earfier than has ever been the case
before in @ major weapon system acquisition.
There has been open and constructive dialogue
between OTEA and the LHX program office. BG
Ronald Andreson, LHX Program Manager, has
visited OTEA and discussed the C2E concept.
He has voiced his support and taken positive
steps toward the early resolution of issues
relating to the operational testing of the LHX.

lssues discussed during BG Andreson's visit
included:

@ (he number of test items required to con-
duct a credible operational test during the
DT/OT competitive fly-off in 1991,

@ the feasibility of incorporating eye-safe
lagars in the LHX for testing and training,

® the designation of an operational aviation
unit to aclt as the initial operational capability
unit, and

& the early identification of agrial target re-
quirements for the operational testing of LHX.

If not resolved early, issues such as these
could resull in a less than salisfactory opera-
tional test and evaluation.

“C2E will make the tester-
evaluator a contributor to
LHX development, rather
than just another hurdie”

OTEA has also been Involved in the ARTI
study as a member of the study advisory group.
OTEA's contribution has been to work with
TRADOC to ensure that operational considera-
tions are incorparated into the analysis of the
results of the ARTI sludy. We “got in early” in
the T-800 engine RFP development and, as a
permanent member of the RAM Working
Group, assisted in writing the RAM Rationale
Report which will support the ROC.

TRADOC has afforded OTEA an early opport-
unity to review the LHX requirements
documents. This will provide OTEA a solid base
from which to develop a sound evaluation plan
as well as assure Army leadership that ROC re-
quirements are written in a manner conducive 1o
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constructive evaluation. OTEA observed the
T-B00 engine source selection, and has been an
aclive member of the Test Integration Working
Group (TIWG) in the development of the TEMP
required al the Milestone Ul review.

A management document within OTEA,
which suppors C2E is the Test, Evaluation,
Analysis and Modeling (TEAM) Plan. A TEAM
plan s prepared for each specific system
undergoing CZE, such as LHX. It contains the
evaluation concept, consolidated issues (fo in-
clude Congressional and DOD issues), and a
data source mafrix to identify the nature and
source of data for evaluation and how the data
will be applied to each issue to derive trends.

“The most important part
of C2E is OTEA's commit-
ment to report all
its conclusions to the
PM and TSM continually”

For instance, wa will probably use the AM-
SAA Reliability Growth Curve as a management
ool to determing pericdically whether the
system is on track with regard to reliability. Final-
Iy, the OTEA TEAM plan supports the LHX
TEMP with the necessary detail to ensure that
as the LHX is developed; an adequale evalua-
tion of the LHX is made; and all issues are ad-
dressed with no redundancy of testing.

Perhaps the most important part of CE is
OTEA's commitment to report all of its conclu-
sions to the PM and TSM continually. All indica-
tions are that C2E will make the tester-evaluator
an important confributor to the LHX develop-
ment rather than just anather hurdle.

C7E Is an evolving concept. In implementation
of policies, methodologies, and procedures, the
process is still in its infancy. Significant effort is
being directed at defining the “nuts and boits™
of the process. OTEA’s major task is (o develop
an executable strategy which incorporates mult-
iple-input data management procedures, com-
patible evaluation technologies, and, of greatest
importance, tha formation of cooperative pan-
nerships within the acquisition community to
suppaort C2E efforts.

LHX is the first Army system to be subjected
to this new evaluation process. As LHX matures
50, too, will GZE. nn
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LHX: Integrating Man
and Technology

M January 1955, the Army conducted a

design competition for a new helicopter. The

winning design was submitted by Bell Heli-
copter Company with its Model 204 and was
powered by a Lycoming XT-53 gas turbine en-
gine. The helicopter had a total weight of 8,500
pounds and its engine produced 770 shaft
horsepower,

The Model 204's military designation was the
HU-1, which was later changed to UH-1, and be-
came known as the "Huey". The “Huey" was
early 1850's technology designed to meet the
requirements of an Army just out of the Korean
War — 30 years ago.

Ten years later, Army Avialion was forced to
use this same technology and, through dramatic
production rates, produce an inventory of UH-1,
AH-1, OH-6, and OH-58 helicopters to suppurt

the service life of the systems, we have also
caused larger maintenance burdens,

As late as 1983, this same light fleet required
16 different series of engines and 15 different
series ol ransmissions. We continue (o be fac-
ed with marginal systems for many missions
and limited survivability of our light fleet. It's im-
portant to note that these aircraft constitute the
largest share of our attack and utility fleat which
perform missions less rigorous “but not less
essential,” than BLACK HAWEK and APACHE.

In the Army Aviation Mission Area Analysis
(AAMAA) 77 major deficiencies in Army Avia-
tion were identified. Fifty-six of these deficien-
cies were associated with the current ight fleets
ol OH-58, OH-6, AH-1, and UH-1 helicopters
and are primarily in the supportability and com-
bat capability categories. The UH-80, AH-864,

By BRIGADIER GENERAL WAYNE C. KNUDSON
Deputy Director of Requirements, ODCSOPS, DA

the Vietnam War. The residual porion of this
light helicopter fleet—some 7,000 aircraft—are
still serving the Army today and, although still
airworthy, they have become both cost and op-
eraticnally insufficient 1o meet the requirements
of the Army of Excellence and tomormow's
threat.

Qur effort to sustain combat capability has
compellad us to modify the curent light fleet
and has led to a proliferation of categories.
While improvement programs have extended
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and AHIP have ovarcome most of the remaining
deficiencies which we identified in our mission
area analysis.

As the Army evaluated various alternative
programs to overcome this situation, we saw a
unique opportunity. Maturing rotorcraft tech-
nakogy might provide the means to replace the
current capability with the required capability at
nearty one-half the structural cost.

If this proposition was realized, the Army
could either avoid the cost or reinvest the sav-
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ings in other priorty force programs shor of
manpower andlor operating and support financ-
ing. With this framework and a stategy 1o
replace the current light fleet in the low side of 2
high-low mix of attack and utility force structure,
LHX was established.

As the next generation light helicopter, LHX
will inconporate emerging dramatic opportunities
in rotorcraft technology, including areas of
aerodynamics and dynamics, structures and
materials, avionics, flight controls, propulsion
and systems research. LHX will expand the per-
formance and refiability for Army aircraft to maet
the challenges of the 1980's and the doctrine of
Airland Battle. LHX is the signal of a new direc-
tion for Army Aviation and heralds the arrival of
future technology in the fleet.

“As late as 1983, our light
fleet needed 16 different
series of engines and 15
series of transmissions”

Designed as a family of light helicopters in the
8,000 pound class (+500), LHX will center
around three basic mission areas: scout, attack,
and utility. To accomplish these missions, LHX
will be designed in two basic versions: ufility and
scoutfattack (SCAT).

Tha LHX utility will augment the UH-60 and
replace the outdated UH-1 and OH-58 helicop-

ters in those units where a full squad carrying
capability is not required. LHX-SCAT uses a
commaon airframe for both its scout and light at-
tack missions and shares common dynamic
components with the LHX utiliy. By adding or
deleling weapons and other mission equipment,
the unit commander can quickly tailor his aircraft
to perform either the scout or attack mission.

While the AH-64 and AHIP fill the heavy at-
tack force structure, LHX-SCAT will round out
the lighter side of the heavylight Army of Ex-
cellence organization. LHX-SCAT will replace
the AH-1 series of attack helicopters, as well as
thie OH-6 and OH-58 series of scout helicoplers.
Standardizing the force with AH-84, AHIP,
UH-60, and LHX will reduce the number of in-
dividual types and models of helicopters in the
current fleet.

Accordingly, the focus of LHX is clear. Marry
the pilot, the aircraft, and the mission with
tomorrow’s technology to produce a light,
reasonably priced, survivable, and reliable
weapons system that will meet the challenge of
the Army of Excellence.

Army Aviation is moving toward a new dimen-
sion — integrating man and technology. LHX is
Army Aviation's primary vector into the 21st cen-
fury and with extracrdinary and imaginative ef-
forts by miltary and industrial teams will be the
aircraft necessary to support cur future combin-
ed arms forces.

Work hard and work smart. Good Luck!

Army and Sikorsky win Grover E. Bell Award

The LS. Amy was named a co-recipient of the
prestigious Grover E. Bell Award for 1985 along with
United Technologies' Sikorsky Aircraft for the Advanc-
ed Compaosite Airframe Program (ACAP) helicopter,
It was the lalter's seventh Bell Award since 1959 when
founder Igor |. Sikorsky won it

Also receiving the 1985 award from the American
Helicopter Society was the U.S. Army’s Applied Tach-
ngbgy Laboratory at Fi. Eustis, Va., which funded the
affort.

The Sikorsky ACAP (pictured at the left as it ap-
pearad on Army Aviation’s October, 1984 front cover)
is the world’s first allcomposite-struciure helicopler 1o
fly accomplishing ils first flight in August, 1984, It is the
akso the world's first fully militarized composite aircraft
— fixed-or rotary-wing. ([T
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Contact Sperry, the leader in

cockpit systems integration. P.O.

Box 9200, Albugquergue, N.M.
87119. Phone [505) 822-5000
Attn: Marketing.

& SFERRY CORPORATION 1685
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Eaton Technology...
Solutions today for
tomorrow’s LHX challenge

Highly specialized advanced technological solutions to
the LHX challenge exist today at Eaton. Here is where
the experience required for an advanced ASE system is
already in place ready to be applied to support

Army 21.

For nearly 40 years Eaton has been at the cutting edge
of this demanding discipline with totally integrated
systems-oriented EW solutions.

Another reason why the Criginator is still the Innovator.

Eaton Corporation, AlL Division
31717 LaTienda
Westlake Village, California 91362
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LHX Sustainability
(RAMV/ILS)

proach to Reliability, Awvailability and

Maintainability/Integrated Logistics
Support (RAM/ILS). However, | do believe that
too often we in the ILS business become more
enamored of whal we are doing in ILS than we
are in looking at the potential returns from the
aircraft as a total weapons system. The greatest
potentials in Reliability and Maintainability can
only be realized when RAM/ILS are built into the
design and hardware of a weapons system at
the very beginning.

My raticnale is based on what | have found
over the years. We in logistics support do not
mave in on the aircraft early enough to really in-
fluence the design and hardware. As a long-time
logistician, | do not point the finger at the R&D
community for not incorporating RAMALS and

THISmaynmbaamplaheﬁnmap

vious reasons, Ao will never exceed Al The ma-
jor thrust needs to be pointed at maintaining as
much of the Al as can possibly be done; i.e.,
able to be done and affordable.

| would suggest the first thing that needs do-
ing is to integrate Reliability, Availability, and
Maintainabllity (RAM) with Integrated
Logistics Support (ILS) inlo a RAM/ILS pro-
gram with every bit as much importance, atten-
tion, priority, and funding as the things that
usually drive selection of a new system; e.g.,
performance and cosis of production. This is be-
ing done for the LHX. In order to assure that
RAMIILS receive the priority | believe is neces-
sary, we must be able to show the payoff in the
form of operational and support costs through-
out the life of the system.

This is not easily done. Cerlainly, not so easy

By JOSEPH P. CRIBBINS
Special Assistant to the DCS for Logistics, DA

life support costs upfront. Rathar, | blame the lo-
gistician for not getting in the action when a new
system is a gleam in the eye of the designer.
This is truly the time when potential problems in
ILS begin,

For LHX, RAM and ILS are joined inlo one en-
tity. This is an initiative long overdue. To me,
FRAM equates to Inherent Availability in a
weapon system which we call A of i. ILS equates
1o the supportability of a weapon system which
we call Operational Availability or A of 0. For ob-
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as estimating design to unit production cost
which is usually the criterion for selection provid-
ed the aircrafl meets technical specifications
and performance requirements.

First let me give you my view of the relation-
ship of RAM/ILS with the original design and
ultimate fielding of an aircraft system.

Reliability/Availability/Maintainability (RAM)
must be incorporated in the design and hard-
ware of the aircraft as a total weapon system.
RAM thus becomes the Inherent Availability or A
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of i of the aircraft. In fact, if RAM meets all the
established goals of readiness or mission capa-
bility, then this is the uliimate which that aircraft
can attain unless modifications are made 1o im-
prove the inherent RAM.

Imegrated Logistic Support (ILS) must play a
very strong roke in influencing the initial design
and hardware of the weapons system 1o assure
that the ultimale affordable RAM or Ai is incor-
porated in the design, lesl, and production
stages. Thus, when the aircraft is fielded, ILS
has, from the beginning, been involved and
driven operational availability or Ao.

As mentioned, Ao can never exceed Al and
very rarely, if ever, attain Ai. Once an aircraft
becomes operational, everything that is dene lo
or happens 1o that aircraft, including: operational
missions and flying hours, adequacy and effec-
liveness of the support base of people and
things, operational damage, fair wear and tear
— all the above tend to lower Al

Al has limiting factors. If the LHX were gaing
on a maon shol, it would have to be as realiable
as human ingenuity could make it. We can't af-
ford 1o incorporate such reliability into the LHX,
but we are giving as much emphasis to RAM-
ILS as other selection criteria.

“The importance of
RAM/ILS in selection
(must) be recognized

from the very beginning.”

We in logistics have lo look critically at
weapon systems management, support, readi-
ness, and sustainability of the system to keep
Ap at its peak; i.e., as close to Ai as can be ac-
complished. Here again we are faced with what
is able to be done and affordable. All of this
equates fo life cycle costs.

| trust that this more clearly delineates the in-
terface between RAM and Ai and ILS and Ao.
Mast importantly, is the fact that RAM and ILS
must be integrated when the aircrall system is
being designed.

ILS funding is critical, | can remember so
many instances when we have been in competi-
tion for a major aviation system and, for what-
aver reason, found we were shorl of funds, We
had to find billpayers. Tha PM was faced with
telling the competitors to “'go best efforl.”” Each
time, the competitors recognized that their
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system would be selected based upon perfor-
mance, iechnology, and cost. RAMILS became
the billpayer.

How do we overcome this problem? | would
suggest thal RAMILS funds be fenced and that
the importance of RAMILS in selection be
recognized from the very beginning as i now
being done for the LHX. Only then will RAM/ILS
be pursued for whal it's worth,

I have an example and a very simple analogy.
In looking at some of our earlier helicopler
systemns, | lound that the twenty year Operation
and Support (0&S) costs were 4 to § limes the
fiy away cost of the aircraft, just using costs per
flying hour for three hundred hours per year. It is
sort of like getting married — where the costs of
the license and the wedding become incidental
when comparad 1o the costs of D&S during the
next thirty-forty years.

"We are in a position to
move toward diagnostic
electronic maintenance in
lieu of wrench turning.”

Having set the stage, | would now talk to the
things | believe we need to emphasize in estab-
lishing an Inherent Availability (Ai) for the big-
gest payoll in Operational Availability (Ao).
Soma of these | am sure we will recognize as
being "motherhood” but, | am afraid, have not
bean given the degree of attention and specifici-
ty needed.

® Reduce requirements for people. There
are certain limitations on reducing aircrews but
in my view, there is a really fertile field in looking
at ground crews, Obwiously this reduction of
ground craws can only be accomplished by in-
creased reliability, decreased maintenance
manhours and taking advantage of the Inherant
Availability in the aircraft as a tolal system.,

® Using a replacement versus a repair con-
capl, compare the resources required to fill the
supply sparefrepair parts pipaline.

® Diagnostics, in the form of Built In Test
(BIT), now includes a capability known as Fault
Detection Location System (FOLS). BIT must
be able 1o give a "go - no go” diagnosis as well
as prognosis in the form of trend analysis.

® The vital link is the maintainer. Mot only
how many, but what skill levels are needed;
what training is needed 10 aftain such skill
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levels; and, when these skill levels have been
attained, how the people can ba motivated to be
retained in the system,

® A new look al our maintenance concepls.
We must challenge the way we are doing busi-
ness in maintenance. With the current state-of-
the-art in high technology, we must take advan-
tage of capabilities 1o reduce the worklpad and
the workforce at all levels of maintenance with
special emphasis on the user in the field, We
are in a position to move loward diagnostic/-
prognostic (or electronic) maintenance in lieu of
wrench lurning/mechanical maintenance. New
aircraft systems must be designed to take ad-
vantage of this capability.

“In my view, depot
maintenance does not
necessarily have to be

restricted to CONUS.”

® Qur organization and levels of mainten-
Wpeedsbubemmmdandmw is do-
ing this.

Here is how | see two levels of maintenance,
which | befieve are aftainable and will have a
very real payoff in reducing support resources
and increasing readiness:

Ajircraft maintenance for operational units in
the field, and these operational units | define as
Division and below (including like units assigned
to a Division), should be “user” maintenance.
My definition of User maintenance is that main-
tenance needed 10 support aircraft readiness
and required operational tempo or flying hours.
This means a otal concentration upon the air-
craft in lieu of dissipating our efforts toward sup-
porting the supply system, Maintenance above
the user level should be that maintenance which
is ultimately responsible for any and all repair

andfor overhaul or rebuild, which we now call
depol maintenance,

In my view, depot maintenance does not
necessarily have lo be restricled to CONUS,
rather those elements of depot maintenance
that may be needed closer to the user should be
aligned where needed,

® The two levels of maintenance does not
necassarily dictate that there be only two levels
of supply, although this would be desirable.
However, it is recognized that it may be
necessary to have an intermediate level of sup-
ply highly responsive to the user. This in-
termediate level of supply should not become
another maintenance level, rather it should be a
point at which spare/repair parts returned from
the user can be expeditiously returned 1o the
depol for repair'overhaul.

The bottom line to maximizing Al through Ao
is thal we must shed oursetves of the way we
have done business over the years and chal-
lenge ourselves and the system io do more with
less.

“"We did many things in

Vietnam that we never

believed possible until
they were done.”

Vietnam was an eye opener. We did many
things in Vietnam that we never balieved possi-
ble until they were done. Many emergencies
dictated our doing things differently and when
they worked they became the norm.

Howaver, Vietnam is over ten years behind us
and we must not be wed to organizations, prac-
tices, and procedures learnad in Vietnam unless
they fit in with the future and what high tech-
nology and new ways of doing business can do
for us. i

AAAA offers APACHE Posters

A four-color 8% x 11-inch “Join the Profesionals!” poster show-
ing four U.S. Army AH-64A APACHE attack helicopters in forma-
tion fight “on the deck” is available to interested AAAA mem-
bers. The attractive poster - the third in a series of posters prov-
ided to the Army Aviation Association by its industry member firms
- appeared as the December, 1984 cover of Army Aviation.
Three souvenir copies may be oblained - as long as supply lasts -
by forwarding $1.00 in postage and handling costs o: AAAA, 1
Crestwood Road, Westport, CT 06880, m
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THE READY. THE RIGHT ENGINES AT THE RIGHT TIME. ARMY POWER
DESIGNED TO NEW ARMY STANDARDS. BACKED BY THE PROVEN EXPERIENCE
TO PERFORM ANY LHX MISSION IN ANY AIRFRAME. APW34 ENGINES FROM
AVCO LYCOMING AND PRATT & WHITNEY. BATTLE BRED AND READY.

AVCO LYCOMING IS A DIVISION OF AVCO CORPORATION.
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Bendix Generating Systems Provide
U.S. Army’s AH-64A Apache With
Reliable Electric Power

Apache Helicopters use two of our 35 KVA for touah, reliable electric power — Bendix|
air-cooled, 12,000 APM generators for

primary AC electric power and two 28 vaolt, Bendix has the system to meet the needs
250/350 Amp transformer rectifiers for of your helicopter application.

auxiliary DC elactric power.
For additional information contact:
Bendix also supplies electric power systems
for Blackhawlk, Seahawk, Nighthawk, Cobra, Director of Markeling )
Huey, Joliy Green Giant and Seasprite Bendix Electric Power Division
Hellcopters - to name a few! 118 Highway 35

: Eatontown, N.J. 07724
The adverse environmenis these helicopters Tel; (201) 542-2000
must endure warrant the number one choice Telex: 132-444
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helicopter family (LHX) concept it was

determined that a single crew (pilot) air-
craft offered potential for substantial reductions
in life cycle cost when compared to the more
traditional two-seal designs.

It was evident, however, that achievement of
an acceptable single pilot design would require
high levels of autornation to assist the pilot in ac-
complishing the multiplicity of lasks associated
with the anficipated LHX missions.

The first order of business was to determine if

Ennur in the evolution of the light

ARTI: Proving the
single pilot thesis

a highly integrated and automated cockpit, us-
ing advanced technology concepls projected for
ihe late 1980s, had sufficient potential 1o sup-
port a single crew objective. A preliminary
assassment was conducted in 1982 under con-
fract with the Boeing Vertol Company and in-
cluded extensive experiments in the
Contractor's simulation facility.

A group of cathode ray tubes (CRTs) were
used to represent a cockpit wide field-ol-view
display. The cockpit was equipped with a single
four-axis controller which operated a set of
automatic flight controls representative of digital
controls systems currenily being demonstrated
under the Army's Advanced Digital Optical
Control System (ADOCS) program,

A computer program was developed that
caused the simulation cockpit 1o perdorm in a

range of scout and attack missions if a fully in-
tegrated and automated cockpit — meeting the
defined performance capabilities — was
available. However, there were a number of
limitations associated with this demonstration
affort that required further investigation before
the Army could logically commit to a single crew
design.

As mentioned earlier the Boeing cockpil de-
sign was a makeshift arrangement that was in
no way acceptable for an operational aircraft,
Similarly, these early simulations made no at-
fempt to demonstrate that a highly integrated
electronics  architecture could actually be
developed within reasonable weight and cost
constraints, It was clear that demonstrations of
such an integrated electronics system would be
essential prior to the commitment to the single

By THOMAS L. HOUSE
U.S. Army Applied Technology Laboratory, Fort Eustis, Virginia

mannar similar to that which would have been
eipected if a fully integrated electronics ar-
chitecture had been designed and applied to the
simulation experiments. This approach was se-
lected since the principal issue at this time was
to determine the general feasibility of ac-
complishing the LHX mission with a single pilot
aircraft.

The prefiminary assessmeant was considerad
highty successful and provided strong evidence
thal a single pilot could accomplish the full
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pliot approach.

Subsequent 1o the above events, the Under
Secretary of the Army endorsed the concept of
the LHX, but established several "proof-of-
thesis” objectives to to be completed prior to
entering engineering development. One of the
critical thesis was the concept of LHX being a
single crew system for the scout and attack mis-
sions.

This lead to the LHX Project Manager's Office
establishment of the Advanced Rotorcraft
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Technology Integration (ARTI) program and
tasking the Applied Technology Laboratory, Fort
Eustis, Virginia, 10 award multiple contracts for
evaluation of the practicality of a single pilot
design approach. To that end, ATL awarded five
contracts in late 1983 for pursuit of the ARTI ob-
jectives. All contract efiort is scheduled to be
compieted by April 1988,

The ARTI program has bean developed to
provide a thorough assessment of the practicali-
ty of the single pilot concept. Every attempt has
been made to make the demonstration program
as “real-world” as possible. ARTI recognizes
that four major combal aviation tasks must be
accomplished by a single crewman under the
complete range of operational conditions that
axist on the modern battlefield, The pilot must
be able to;

® Aviate (fly the aircraft along the desired
flight path and maneuver as required)

& Navigate (know where he is, where he is
going, and the best route for getting there)

® Communicate (choose the correct radio,
tune the desired f , and then transmit
the desired information) and

® QOperate (manage his target acquisition
and weapons systems as required).

Tha ARTI contracts are divided inlo seven
tasks. All efiort is intended {o be completed by
April 1986 to assure the availability of critical in-
formation required to support the LHX single
pilot decision and to also provide data essential
to the definiion of system functional re-
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quirements specification prior to  entering
engineering development. The objeclives of
each lask are as follows:

Mission and task analysis

A detailed time-line analysis is being con.
ducted of the multiplicity of tasks associated
with each mission for the LHX. Results of the
analyses are used to develop a pilot workload
versus time relationship for each critical portion
of each mission, The Initial analysis is based on
present day aircraft technology in which the pilot
is expected to use a high level of cognitive
(thowght and reasoning) power o accomplish
each element of the mission.

Such an analysis readily indicates those
areas whera pilot workload reaches unaccep-
table levels for extended periods of time and
thereby identifies whera automation will be re-
quired to offioad the pilot to a point that it
becomes practical to believe the mission could
be achieved by a single crewman.

The most impressive aspect of this task is the
early assessment of human factor engineering
issues in the definition of cockpit functional re-
quirements, This means thal man-machine in-
teraction will be considered bafore and during
the design as opposed to previous programs
where human factor was generally considered
after-the-fact. The Task | findings are being used
to ideniify critical automation areas and
establish objectives for a wide range of cockpit
design studies which are being conducted dur-
ing preliminary design.

JUNE 30, 1985




| AVSCOM LHX FM

| ARTI PROGRAM
ARTI PROJECT OFFICE | ORGANIZATIONAL STRUCTURE
ATL - ASI
| |
1 | 1 1
MAN/MACHINE SRR TIRE SIMULATION & OPERATIONAL
INTERFACE Rtk FLIGHT TEST ISSUES
TRILLEAD AYRADA-LEAD AL-LEAD AVNC-LEAD
TECHHICAL DIRECT SUPPORTIKG ORGAMIZATIONS CONSULTANTS
ASC  HEL  NVEOL  AVSCOM-DAS AMSSA  AFWAL
ARL  ATL-ASW  AVSCOM-ASE USASSC  NAVY
ARL  ATLAHX  AVSCOM-E NASA  FAA

Preliminary Design

During preliminary design, the Contractors
are identifying a preferred arrangement for the
aircraft crew station and supporting avionics ar-
chitecture that will provide the desired level of
automation and human engineering features
that will permit the pilot to accomplish the
various LHX missions without experiencing sus-
tained workloads above the threshold limits.

One of the major issues during this task is to
conduct a detalled technology risk assessment
Io assure that those technical approaches
essential to achieving the desired levels of
automation are available and affordable during
the LHX development time frame. The Contrac-
tor's efforts during this task are supported by a
group of part-task analyses conducted both in
simulator and in-flight experiments,

A major area of concern relates to the poten-
tial of autornatic flight controls to simplify the
basic fight path management task to a point
that the pilot will be relieved of the traditional
high workload task associated with nap-of-the-
earth and high-spead, low-level flight. Results of
Task || will determine if the Army believes that
the single pilot concept for LHX s promising
anough o warrant the detailed design of a rep-
resentative cockpil and the conducting of mis-
sion simulations and associated flight experi-
ments during the remainder of the ARTI program.

Detailed design
During this task the Contractor will develop
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the detailed design of a representative crew sta-
tion for uwse in conducting detailed mission
simulations to be performed later in the pro-
gram. The Contractor will also develop a pro-
posed electronics architecture design that is
representative of the system amangements that
might be used in an enginearing development
program.

Coilectively, these two daesign efforts will pro-
vide the Army realistic information peraining to
the configuration of an LHX cockpit as well as
the weight and cost of its associated electronic

. Thie Contractor is also faced with the
task of developing a computer program that is
capable of driving the simulator 10 be us-
ed in this subsequent task of the ARTI conlracts.

Mission simulations

Following fabrication and checkout of the pro-
posed crew station, the Confractor shall use
Government furnished operational pilots 1o con-
duct a series of detalled mission simulations.
The mission profiles to be used during these
simulations are being developed by the Army
and are a composite of various proposed LHX
missions, The composite missions have been
carefully designed to assure they are represen-
tative of the types of tasks that would reasonabily
be expected to be accomplished by either a
Scout or Attack pilat.

A highly sophisticated range of measure-
ments will be taken during these mission simu-
lations to provide detailed data with respect to
pllot workioad and the overall efficiency with
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which the pilol was able to accomplish the var-
jows missbon tasks. Results of these simulations
will be the principal source of information
leading to the final decision as to whether or not
the single pilot concept is a practical approach
for the LHX aircraft system.

Flight test experiments

A major concern in any cockpit simulation in-
vastigation is the question of whether the simu-
lator is representative of actual flight conditions.
Accordingly, the ARTI contracts include a range
of part-lask flight experiments which the Con-
tractor will use to demonstrate that the simulator
is in fact representative of the way an LHX air-
craft will fly,

Typical flight experiments to be conducted o
varify the simulator include: assessments of
automatic flight controls, the capability of voice
activated controls under aircraft flight noise con-
ditions, the impact of limited field-of-view pilot
displays, and the practical utility of automatic
navigation aide.

Specification development

Ultimately, the Army will be required to
specify the functional capabilities of the LHX
cockpit. The Army contracts are therefore con-
structed in such a manner thal the Army will
raceive the Contractors’ best assessment of
those functional charactertistics that represent
the most optimum configuration and electronics
architecture capabilities.

The Contractors will submit a draft functional
specification at the end of the detailed design
and then update this document throughout the
simulation and flight test leading to a final
recommendation al the conclusion of the ARTI
contracts. These documents will subsequently
be used by the Army to develop a “best" func-
fional description for the LHX cockpit and
associated electronics architecture.

Five contractor teams are conducting con-
tracted investigations of the cockpit and suppor-
ting architecture concepts for meating the LHX
single pilot capability. The Army is benefitling
from a broad base of technical expertise in satis-
tying the LHX objectives.

Additionally, the ARTI program is benefitting
from a wide range of ongoing technology
demonstrator programs thal are providing
evidence ihat the integraled automated ap-
proach being developed for the LHX is a prac-
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ARTI PROGRAM TEAMS

Bell Helicopter Textron
Honaywell, Sperry Flight Systems, and
Texas Instruments
Boeing Vertol Company
BMAC, Harris, and Westinghouse
Hughes Helicopters, Inc.
Honeywell, Hughes Aircraft, McDonnell
Douglas, and TRW
IBM
Aerospatiale, BEI Defense Systems, DCS
Corporation, Starmark Corporation
Sikorsky Aircraft
Hamilton Standard, Martin Marietta,

Narthrop, Reckwell Collins, and TRW

tical expectation. Typical of the tech base pro-
grams which are supporting ARTI are as
follows:

@ Advanced Digital Optical Control
System (ADOCS): demonstrates the value of
autornatic fight contraols,

® Helicopter Automatic Targeting
System (HATS): demonstrates practicality of
automatic largel recognizers.

® Advanced Digital Avionics System
(ADAS): demonstrates practical concepts for in-
tegration of digital electronic systems.

Recognizing the importance of the crew size
question, each Confractor's efiorts are being
reviewed and critiqued by a team of personnel
representing every major agency associated
with Army aviation.

The ultimate findings of the ARTI program will
be totally relevant to the Army’s interest and pro-
vide relative and meaningful data for use in the
final determination of the acceptability of a
single pilot LHX aircraft. ARTI has been recog-
nized by the Dapartment of Defense as being on
the leading edge of technology demonstrator
programs which marries together the human
factors, engineering, and operational considera-
ticn which ultimately make up a total systems
dasign.

Results of the ARTI program 10 date are clearly
indicating that early integration of human,
technical, and operational issues can be achiev-
ed and will ultimately provide the best possible
system within the minimum development cost,
tirme, and risk. [}
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HE Army has tasked Awiation with the

official mission "o conduct prompt and

sustained combat operations.” In daing
this mission, Mr. Aviatar, do 50 as a member of
the combined arms leam and incorporate your
operational capability not only in the day-lo-
day training of this team, but also into the “how
1o fight”" of the other branches.

What this really means is that the aviation
brigade commander must perform the various
combat, combat support, and combal service
support functions while at the same time fitting
all this into the tactics of the numerous players
who must operate on the battlefield {tankers, ar-

LHX: The User's Perspective

tillerymen, infantrymen, communicators, logisti-
cians, etc.).

Therelore, nol only does the aviation com-
mander and his staf need an in-depth knowl-
edge of how to fight his organization (should it
be required to operate as the fourth brigade of a
Division) but the same in-depth knowledge and
expertise in the tactical method of amployment
of the supporied units is also required. Demand-
ing, to say the least!

This is not all bad until we get to the question
of what the batilefield of the future will require
and what the aviation units today have at their
disposal to conduct operational missions and
fulfill the simplistic mission statement.

First, let's take take a quick look at the bat-
thefield of the mid-1290's and beyond. The bat-
thefield will be the Airland Batilefield, or modern

sophisticated fixed and rotary winged aircraft.

The modern battiefield is expected to be non-
linear. The enemy can be expected to sustain
rapid movement during the offense using every
available weapon at his disposal. It will be the
kind of batlefield which will force us 1o gain the
initiative, retain it, and aggressively and violantly
exercise this initiative to defeat the enemy.

Secondly, let's look at what the commander
has been provided from an organizational and
equipment standpoint. Awviation organizational
structures have und almost continuous
change (ARCSA L, 1L, I, IV, DIV 86, AQE) mean-
ing different numbers of spaces and faces to do
the job and ever fluctuating quantities of equip-
ment all the way from radios to major end items,
such as aircraft.

The problems asscciated with organizational

By COLONEL FRANK H. MAYER
TRADOC System Manager — LHX

battlefield as it is sometimes called.

The battlefield may be relatively un-
sophisticated, as Vietnam was during the early
years, on which Army Aviation enjoved freedom
of movement, both night and day; or it may be a
highly sophisticated battlefield on which the
enamy emphasizes the principles of mass and
maneuver -seeking victory through relentless
prosecution, utilizing nuclear and chemical
waapons, a large array of air defense systems,
laser and directed energy weapons, and
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personnel changes can be overcome with prog-
er functional organizing and prioritization by the
commander, but if he doesn't have the proper
equipment in the necessany numbers, 1o conduct
the battie, he is in a virtual “no win" situation.

In most of today's aviation organizations, the
commander continues to be provided with ag-
ing, obsolete, less combat-capable aircraft that
performed well in Vietnam, but cannol operate
and survive on the sophisticated battlefield of
the 1880's.
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Is the Army fixing this problem? Yes!

How? LHX!

The LHX will enable the aviation commandar
and the ground maneuver force commander to
gain the initiative, retain it, and defeat the
enemy. Because of its overall low signature,
small size, exceplional maneuverability and
agility, aircraft survivabiiity egquipment, and
speed, the LHX will enable the aviation arm of
the combined arms team to synchronously fight
the battle and provide the ground force com-
mander with the decisive edge to win.

By applying the basic principles of war—ob-
jective, offensive, mass, economy of force,
maneuver, unity of command, security, surprise
and simplicity (particularly economy of force,
maneuver, security, and surprise) the aviation
commander can significantty influence the battie
by rapidly finding, fixing, and destroying the
enemy through fire and movement. LHX is be-
ing designed to allow just that.

The LHX will be able to perform a variety of
missions based on 48 mission profiles dewvel-
oped for LHX. The functicnal areas covered by
these mission profiles consist of reconnaissance
and surveillance; local area security; air defense
suppression against air o ar and ground
threats; forward air controller support; anti-
armor, area suppression escort duty; contain-
ment; interdiction; and harrassment. Thesa are
the staring points for the engineers and
designers to initiate the dewelopment of the
LHX.

v _ . most commanders
continue to be provided
with aging, obsolete, less
combat-capable aircraft”

It's important to understand that these mis-
sion profiles were not developed from a super-
ficial lay down or made up haphazardly, The
final mission profiles came into existence only
after an exhaustive and detailed analysis of the
batilefield, its characteristics, and its com-
ponents, and how a battle is intended 1o be
fought.

The basis for the LHX mission profile was the
TRADOC Standard Scenarios, which is a com-
mon base of conditions and assumptions for all
schools and centers to use in combat develop-
ment studies. These studies are used as a stan-
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dard from which various tactical scenarios can
be developed, but limits a School or Center from
tailoring & scenario to complement a specific
weaapon system being developed. Such as the
case with the development of the LHX mission
profiles.

In late 1982, the Aviation Center received
from the Armor and Infantry Centers (at that
time the proponents for attack, cawvalry, and
assault helicopter units) their respective mission
profiles, analyzed them, and developed 48
scenarios (24 European and 24 Middle East)
which were reflective of the Airland Battlefield
requirements and Army Aviation deficiences
identified in 1982 through the Army Awviation
Mission Area Analysis (AAMAA).

" . . the single pilot

answer . . will be further

analyzed before entering
production”

The profiles were then sent to the field and
detailed comments were provided back to the
Center. In most cases, the comments were bas-
ed on comparing the profiles against real world
“go to war” plans and, where required, the pro-
files were modified to reflect the coorelation be-
tween computer model developed scenarios/pro
files and actual requirements.

This has resulted in having realistic mission
requiraments before entering any design effor
for the LHX. As of today, the user has stated his
requirements based upon realistic mission re-
quirements (profiles), and the materiel devel-
oper is now funneling that informalion into
preliminary designs which will result in a system
that will be fully mission capable.

The fightability and versatility of the LHX has
been its cornerstone, and as such, the LHX wil
enhance Army Aviation's contribution as a force
multiplier in all mission areas. The design of
LHX will expand Army Aviation's ability to per-
form its missions 24 hours a day in all types of
terrain, weather and battiefield conditions.

The mission capabilities for LHX will be: con-
duct nap of the earth operations by incorp-
arating a self-contained, low signature naviga:
tion system with worldwide application, to in:
clude a precision landing capability; incorporate
a fully integrated, automated, single pilot cockpi

(TRADOQC — Continued on Page 85)




The T800-XX-800 Turboshaft Engine:
Out Front in Spirit and Commitment

HE time has coma for the Army to move

out front, meet the challenge, and set the

standard for procurements now and well
into the future.

In response to this challenge, Army Aviation is
pursuing a comprehensive fleet modernization
program fo replace the aging Vietnam-vintage
light helicopter fleet, which, in a decade, will av-
erage more than 20 years old.

The current LHX program schadule plans for
the award of the TB00 Engine contract in June
1885, In response to that schedule, the TB0O-
¥X-800 Engine Request for Proposal (RFP)
was written and released on 5 December 1984
to industry. The RFP was structured to define
what the Army wants; it is perdormance-oriented
and does not specify how to do it. The specific
intent was 1o permit maximum flexibility and

cluding incorporation of an executive summary
up front and a full table of contents.

The AFF contains a TBOOD Systemn Specifica-
tion which is truly a performance-oriented
specification at both the system and subsystem
leveds. It allows the contractors to do the highly
iterative process of design without being stop-
ped or delayed by the approval of the Govern-
ment for each iteration by the laborious and
costly Engineering Change Proposal (ECP)
process.

The design freedom required by the con-
tractors in iteraling to a final design solution
will be accomplished by requiring only a final
produclion specification upon completion of
the Qualification Testing. This, then, will
become our build-to specification. Plans and
design proposals were made a part of the

By LIEUTENANT COLONEL WILLIE A. LAWSON
Assistant LHX Project Manager for the T-800 Engine

latitude In corporate initiatives.

Each engine contractor, utilizing his special
skills in developing, qualifying, and producing
engines, will be contractually bound o fulfill cur
mutually agreed-upon requirements. The con-
tractors would provide the “how to's" plus their
commitments and guarantees that would carry
not only through the Full Scale Development
(FSD) but be binding for the follow on Produc-
ficn contract. The formatting of the RFP was
changed to make this AFP very readable, in-

response to the RFP. This allows an evalua-
tion of the contractor's management capabili-
ty without telling the contractor how to do his
job.

The important thing abcut this RFP is thal we
did not biindly copy other specifications, but
clearly understcod what was needed. We
tailored each specification for specific applica-
tion and then included it in the RFP. Throughout
this process, we maintained a Contractor/
Government cooperation through  essential
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feedback with RFP drafts provided to industry
for comments.

T800 strategy and innovation

The strategy for the TBO0 engine program is
o develop, qualify, and competitively procure an
advanced, highly reliable, low life cycle cost en-
gine. A firm fixed price (FFP) contract will ba
executed for the development effort. This limits
the Government liability, shifts the cost risk o
the contractor for successiul completion of the
contract, and allows conlractors the maximum
flexibifity 1o accomplish the program within the
contract price.

The thrust of the overall program is to achieve
a balance of commitment and risk. Program
costs have continued to climb in all programs;
therefore, given the flexibility to utiize their
ingenuity, contractors can go a long way in
reducing this trend of spiraling weapon system
costs, The TBOO RFP allows them that flexibility.

The second major focus of the TBO0 RFP is
competition which achieves the following objec-

AWOs seek an H-19C
for the Museum

Tha members of the first three AWD classes -
Claszes 51A, 51B, and 524 - ara spearheading
a drive 1o bocate and purchase an U.S. Army
H-18C “Choctaw’ helicopter. If purchased, the
H-18C will be presented to the U.S. Army Avia-
tion Museum in early 1987.

The first cargo/passenger type helicopter in
the US Army invenlory, the H-13C sarved in
combat, resupply, and medevac roles during the
latter part of the Korean War.

Only 72 of the “C" model helicopters were
built by Sikorsky Aircraft, and it's assumed that
there are very few of this model in use loday.

Contributions may be made the “The H-19C
Helicopter Museum Fund” and mailed 1o Jim
Mowry, 3233 Gano, Houston, TX 77009, Should
the drive be unable to obtain the necessary fund-
ing to buy an H-18C helicopter, all donated
funds will be given to the U.S. Army Aviation Mu-
seum at FL. Rucker, Alabama,

MEXT MONTH: The July, 1985 issue features
the 1985 SPOOF (Society for the Preserva-
tion of Old Friends) Roster, a directory of
the AAAA's ratired members.
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tives; a lower acqusition cost; better logistic sup-
portability; increased Small, Small Disadvan-
taged, and Woman Owned Business industrial
base; and less Government "'in house™ acquis-
ition and management resources. Competition
will be maximized beginning with development
and coontinuing through production.

By requiring competitive contractors, or
teams of contractors, to focus attention on being
ready for production toward the end of the Full
Scale Development program, we will:

@ |mprove production planning.

® Maximize dedication for on-costion-sched-
ule effort.

"The program's thrust is
to achieve a balance of
commitment and risk"”

® Provide for entering of production on time.

Reliability, Availability and Maintainability
(RAM), on previous programs, was established
as a goal. Testing effort required to prove the
end item RAM levels was often completed dur-
ing the initial production phase. Comrection of
FRAM deficiencies then required redesign and
additional testing with the Army bearing the
burden of this expensive afforl.

The TBOO program requires the contractor to
meel RAM requirements during Full Scale De-
velopment, therebydecreasing the expensive
additional testing, minimizing production
changes, and increasing user satisfaction.

Previous RFPs emphasized performance
with RAM and ILS being of lesser importance
and being considered as trade-off issues. The
RAM and ILS influence on Operation and Sup-
port (O&S) costs have been recognized in the
Tao00 program, and emphasis has been appro-
priately elevated in this AFP.

Manpower Personnel Integration (MAN-
PRINT) efforts (which include human factors,
manpower, personnel and training) spelled out
in this T800 RFP will require emphasis suffi-
cienlly early 1o influence the design, In other
words, the engine will be designed to fit the
soldier in the field,

Continuous review of Logistic Support An-
alysis Record (LSAR) data will provide a more
accurate data base which leads to better source
data. This should result in better Logistic Sup-
port Analysis (LSA), design influences, provi-
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If An Avionics
Function Fails,
We'll Fix It.

In Flight.

In 10 Seconds
L ' orLess.

Wi kndny hiow quickly malfunctioning hardware can jeopardize tha ouicome of
combat missions. That's wivy we're devesoping a fault-olerant ICNLA® terminal
that can reconfigune isall automatically to support piot-selectabls funcbons.

Using comman, plug-n digital and RF processing modules, our taomanal wall
integrate 16 separate Department of Defense communication, navigation, and
identification functions mio a singke, compact s& of hardware, Advanced VLS|
circuits vall maka it mol only relable, but also extremety alfichont 1o operate:
processng modules will be shared among functions in real tme, reducing
hardware requirements by nearly 50 parcant.

Bestof all, the terminal’s automatic fault isolation system will aliow flightline
maintenance créenvs to replace faulty modules withen minutes, reducing costhy
maintenance tirme at bath the onrganizational and depot lavels

If higher system availability is a pronity on your fightine, call us,

ICNLA Progeam Masage TR,
Military Electioaics Divisies retnd
i 7 7Xwy
Son Degn, CA 51128
E19.55.3050

TRW Electronic Systems
Tormarrow s taking shape at & company called TRW Group

*Inegrated Communication MNavgaton ldenifcaton Sdonce -1 TS




sioning, training, publications, and cost analysis.

Prime contractor responsibility for training
device developmen! as a part of the “system”
will result in effective training through timety
delivery (lo support Operational Testing
training), fewer inlerface problems, and improv-
ed configuration fidelity with the end item.

“History shows that the
competitive base has
never been set so firmly”

The results of the above initiatives have yield-
ed a shorter, simpler RFP than generally issued
by the Government for a major development
program. This is a visible, but superficial out-
come. The more important, long term benefits of
this strategy will be a reduction in the life cycle
cost of the engine and an expansion of tha in-
dustrial base to include the continued develop-
ment of the small and minority business base.

Summary

In response to the TBOO Request, the engine
industry has taken our performance-oriented
RFP and provided us with innovative proposals
with many improved commitments and guaran-
tees. The proposals are truly precedent setting.

It's always been our desire to maintain a
spirit of stiff competition within the industry for all
development and production programs, but only
on rare occasions have we come close. This
time we've managed o bring the largest and
strongest engine companies into the competi-
tion,

T'hatamnamnmamargadasamsultul
this RFP are:

® LHTEC - Allison Division of General
Motors and Garrett Turbine Engine Company
in a partnership.

® APW - Avco Lycoming and Pratt &
Whitney in a joint venture.

® GE/WI - General Electric Company and
Williams International in a leader-follower ar-
rangement.

Few people in the engine business, whether
in the Government or private sector, would have
guessed two or three years ago that we would
be able to team the manufacturers and still pro-
mole the compelitive environment that we be-
lieve to be s0 necessary.
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The following outlines that strategy:

T8a00 Engine Competition Strategy
PFR oT Production

Competitive  Select One  Competitive
Develm't Contractor/  Procurement

Team
Two Contrac- One Two
tors/Teams Design Sources
Two Designs One Design

Although only time and exparience will tell
whather today's acquisition strategy will meat all
of our objectives, there can be litle doubt that
wa've already accommplished a great deal. A
glance at history shows that the competitive
base never has been set so firmly nor as early
as it is now.

The following depicts why we elected to have
Full Scale Development competition within the
TBO00 Engine Program:

® Final engine selaction based on “hard”
data, not “paper”’ dala.

@ Contractors have more incentive 1o meet/
exceed government requirements.

@ Contractors do more up-front testing, anal-
ysis and verification.

® The lower lier production base is expand-
ed.

® We axpect an improved quality product.

The result? Competition Yields Better End
Product Design.

We've seen thus far that the giants of the
engine industry are willing to team and compete
{and compete again) with a fixed-price attitude.
Issuance of the TB00 RFP was our first step in
achieving innovativeness in our acquisition pro-
CBSS.

Competition is our main deterrent against
over-pricing, By providing the Army with two
viable engine sources, both of which are
capable of manufacturing the single engine
design, we've provided for a broader production
base and have ensured a positive impact on
readiness within the Army.

True, we haven't awarded the first contract
but we've taken a significant step forward. In-
dustry, as a whole, has agreed to our basic con-
ditions and adopled a favorable approach 1o
ward achieving the most for each taxpayer's
dollar spent. 1
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Virtual Panoramic Display
for the LHX

ODERM scoulfattack helicopters, flying

nap-of-the-earth missions at night and

with a single crew member, may require
cockpit controls and displays which differ rad-
ically from traditional configurations.

Current cockpits usually require the pilot to
view several instruments in order fo organize a
mental picture of the world and 10 understand
the state of his aircraft and weapon system rek
alive to this world.

The newer, multi-function, electronic con-
trols/displays are essentially complex, program-
mable computer terminals through which infor-
mation on a digital bus is selected for presenta-
tion in a highly coded form (i.e., alphanumerics
andfor simple graphics) in various locations in
the cockpit,

This sensor imagery is chnstrained by small

ment, especially where there are many uncer-
tainties, a single pilot may become quickly
saturated and lose his sense of spatial aware-
ness.

The virtual cockpit

In order to solve these problems, AVSCOM,
and the Air Force Aerospace Medical Research
Laboratory, Air Force Systems Command, have
undertaken a cooperative project to pioneer a
revolutionary cockpit controlfdisplay system
termed the “virtual panoramic display” or “vir-
tual cockpit™.

This interactive control/display system prov-
ides the pilot with a visual panorama of sensor
and aircraft avionics information organized both
spatially and temporally in three-dimensional vir-
tual space. This control/display system commu-

By DR. THOMAS A. FURNESS, il
AF Aerospace Medical Research Laboratory, WPAFB, Ohio

panel-mounted displays that limit the combined
field-of-view of the sensors, thereby reducing
slimulation 1o the pilot's peripheral vision which
mediates a sense of spatial awareness. Al
though most crew members can eveniually
adapt to these controlidisplay configurations,
this inefficient organization and portrayal of in-
formation taxes his perceplual capabilities.
Many mental transformations are required to
glean the overall mental picture of whal's going
on. Within a highly dynamic combat environ-
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nicates to the pilol an overall awareness of the
batilefieid and provides control of his weapon
systemn slate refative to the world, its threals,
and targets.

This syslem concept is based upon the use of
advanced head-eye-hand position sensing and
display devices coupled to the flight helmet, The
purpose of the project is to mature these tech-
nologies to enable a virual panoramic display
design alternative for the prime LHX contractors
during full scale development.

ARMY AVIATION 63




DIGITAL BIXS

T VIRTUAL COCKPIT e s ]
kf?NEE'TE = voce smess | _.

HEAD- MOUNTED UNIT

MNAVIGATION —e

I
|
|
|
|
VOHCE
CONTROLLER |
INTERNETTING —and SrAPHICS I
GENERATOR

L GRAPHICS |
AIC SYSTEMS _ PROCESSOR HELMET [MSPLAY I

STATUS VIDED ELECTRONICS
|
SENSORS  —w= | _HEAD POS :

HELMET TRACKING
HAND POS|  ELECTRONICS
——

by

SEMSOR  WEAPON DISCRETE
AMING AIMING OUTPUTS

Figure 1 depicts the functional components of a
virtual pancramic display which may be envi-
sioned for the LHX. In the vifual panoramic
display, electronic images, instead of being
presented on a panel display as in current
syslems, are generated on miniature cathode-
ray tubes (CRT) mounted on the helmet and
projected through visor optics into the pilot's
visual field. A magnetic head posilion sensor
tells the CRT where o aim and the graphics
compuler where to position the visual informa-
tion based upon whare the pilot ks looking at any
given time,

“The design goal is to
maintain helmet weight
at less than 3.5 pounds.”

In this way, a global, sterographic, electronic
world can be presented which is registered with
and can overlay the real world. Hence, informa-
tion relevant to the states of the aircraft and an-
vironments are represented in spatially relevant
directions and locations (as they would appear
in this real world) allowing the pilot to easily form
an overall context or “gestall” ol this display
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HAND-MOUNTED UNIT
| MAGHETIC SENGOR)
T MOUNTED LIHIT
(MAGNETIC RADIATOR)

world that maiches his normal inleraction with
the real world.

Information from sensors, threat warning
systems, terrain maps, and weapon delivery en-
velopes are decoded from the mission avionics
digital bus, organized and presented appropri-
ately in the proper location in the global display,
Figure 2 (on the next page) indicates what the
pilot might see on this display.

The pilot interacts with the display by pointing
his head or hand at objects in the display and
varbally giving commands. Functions can also
be activated by merely looking at a displayed
switch and saying “select” or “on™ or “off" or
“go there'' or “stop here'', Hand orentation
once placed in preselected portions or virtual
space can also be sensed and used to com-
mand funclions relative to virual swilch panets
which are presented on the virtual panoramic
display.

Headgear design

Parhaps the most critical component of the
virtual panoramic display is the design of the
headgear containing the helmet-mounted
display image sources, relay optics, and helmet
position sensor. This modern headgear must

JUNE 30, 1985




—

zerve several functions, not only as protection
from impact and noise, but also a platform for
communications and the virtual panoramic
display. The mass of the headgear is also
critical. In order to maintain an

weight 1o minimize the potential neck injury in
case of impact, the design goal is lo maintain
helmet weight at less than 3.5 pounds. Laser
flash protection and chemical and biological
defense proteclive components must also be
dasigned into the headgear.

"The pilot interacts with
the display by pointing
his head or hand at ob-

jects in the display.”

The design goal of the virtual panoramic dis-
play is to provide a binocular presentation with a
iotal instantaneous field-of-view (FOV) of at
least 907 in the horizontal axis and 60° in the
vertical axis. Such a FOV could be obtained by
providing two 807 oculats (i.e., one for each eye)
with a common overlapped FOV of 307 in the
horizontal dimension. Within the binocular over-

lapped region, information could be presented
sterographically.

A total of five binocular oplical designs are be- .
ing considered in the project with varying devel-
opment risks and each taking different app-
roaches for relaying the image from the CRTs to
the ayes. One such approach makes use of cat-
adiopiric binocular optics, two 0.8 inch diameter
cathode-ray tubes, a magnetic sensor for halmet
tracking, and various chemical defense com-
ponants.

Since the display must be used under both
daylight and night conditions, tradeoifs must be
made in light transmission from the outside
world and the cathode-ray tube image sources
50 that the images on the display are visible
under high luminance daylight conditions.

The simulations

In order 1o test the wviability of the virtual
panoramic display, several experiments have
been conducted with a special purpose simu-
lator developed by the Air Force Aerospace
Medical Research Laboratory to lest virtual
cockpit concepts. Tarmed the Visually-Coup-
led Airborne Systems Simulator (VCASS) the
simulator uses a high accuracy magnetic helmet
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positicn sensor and wide field of view (120° hori-
zontal by 60° vertical field of view) helmet-
mounted display interfaced with computer-gen-
erated information o represent both the virtual
cockpit and the outside world.

Preliminary experiments conducted on the
VCASS, using operational Army pilols, have
shown an enthusiastic response to the virual
cockpit approach as well as a desire for a wide
field-of-view virtual panoramic display for the
LHX mission.

The payoft

It's anticipated that the real advantages of the
virtual panoramic display will be reafized from
improved operator interface, design flexibility,
and cost effectivensss standpoints. Since the
viriual panoramic display can convey almaost all
of the cockpll information, it's now possible to
gliminate many conventional cockpit instru-
ments (with the axception of a few backup in-
struments), significantly reducing system life-
cycle cosl.

Because very litthe hardware is needed to im-
plement the virtual panoramic display, there can
be a large reduction in the weight of the system
as compared to a conventional cockpit. Only

one system needs to be developed 1o serve the
whaole cockpit for not only the operational mis-
sion, but also crew member training. The dis-
play, in essence, serves as its own visual simu-
lator for either ground training or embedded
training (i.e., the helicopter doesn’t have to
takeoff in order to fiy the mission visually).

A third advantage is that the display can grow
with mission equipment upgrades. Since the
display formats and operator interactions are
now configured in software, the total cockpit
configuration can be changed instantly by
changing the program. One vehicle can be used
in a multi-missicn robe with the same cockpit
hardware.

Harvesting the potential

Even with these cost and flexibility advan-
tages, the ultimate payoff of the vilual pan-
oramic display will be seen in the pilot's ability to
perform the intended LHX mission as a single
operator. The virtual cockpit approach has the
potential of providing the most useful display in-
terface to the pilot, maiching his perceptual and
psychomolor capabilities, and thereby harves-
fing the enormous potential in skill and cunning
which is afforded by the human in the system.
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Wind Tunnel and Engineering
Simulation Program

OR helicopter manufacturers the Light

Helicopter Family (LHX) represenis an

opportunity o paricipate in the largest
planned procurement of rotary wing aircraft in
thi history of the industry. For engineers, scien-
tists, and technologists in industry and Govern-
ment, LHX is also the most significant oppor-
funity to demonstrate their accomplishments
since the development of the BLACK HAWK
and APACHE in the 1970's.

The LHX Utility will cruise significantly faster
and lift & ton more than its venerable prede-
cessor, the UH-1 IROQUOIS. For n
earth (MOE) fiying, the Scout/Attack (SCAT)
LHX, and to a lesser dagree, the Utility, will also
have maneuvering capabilities which will far ex-
cead the capabilities of the aircraft they replace.

These requirements demand the use of the

sky Aircrafl. Dozens of possible configurations
generated by rough layouts, paramelric sizing,
and approximate analyses appropriate for pre-
liminary design were compared with design re-
quirements resulling from consideration of possi-
bie threats and the tactics of AirLand Battle 2000.

Each of the contractors has determined a
best technical approach (BTA) which he feels
meets the design requirements and conforms 1o
cost, weight, and configuration guidelines prov-
ided by the Army. Their next step is to refine
their BTAs so they will be ready for FSD con-
sideration. During this phase much more soph-
tsticated analyses will be used to define the geo-
metric and struciural properties of the rotor sys-
tem, aiframe, and directional controlanti-torque:

syslem.
Although our analytical methods, data base,

By DR. RICHARD M. CARLSON
Director, U.S. Army Research and Technology Laboratory

best technology we have available. Aerody-
namically cleaner fuselages, rotor sysiems
which are more refined aerodynamically but
simpler mechanically, and innovative alter-
natives to the conventional tail rotor can be ex-
pected to figure prominently in designs propos-
ed for Full-Scale Development (FSD).

The preliminary design (PD) of LHX SCAT
and Utility configurations has been completed
by four contractors—Bell Helicopter-Textron,
Boeing Veriol, Hughes Helicopters, and Sikor-
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and design praclices are an excellent basis for
preparing advanced designs, acceptance of any
of these designs without substantial and direct-
ly applicable testing of their aerodynamic and
mechanical characleristics still constitutes an
unacceptable risk to maintaining cost and
schedule goals for FSD!

This seemingly harsh opinion is solidly based
on the Army's experience in major recent heli-
copter development programs including BLACK
HAWE, APACHE, and AHIP.
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Accordingly, the Applied Technology Lab-
oratory (ATL), a Fi. Eustis, Va.-located element
of the Research and Technology Laboratories,
in conjunction with the LHX Program Manager
and AVSCOM Directorate for Engineering, has
undertaken a contractual program with each of
the airframe manufacturers who participated in
the PD phase to develop comprahensive wind
twnnel dala bases for their BTAs which will pro-
vide acceptable risk for FSD.

"Wind tunnels . . must be
capable of attaining
transonic speeds in

the neighborhood of
760 mph.”

The Govermnment-sponsored work will com-
plement contractor-funded testing and engi-
neering simulation prior 1o FSD but will not
eliminate the need for further testing as the
designs change during the detail design phase
of the LHX rotorcrafl. Data will ba available by
the fall of next year, just in time for consideration
by the Source Selection and Ewvaluation
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ABOVE: A powered scale model of the UH-60A BLACK
HAWEK undergoss wind funnelfsimulation tests at
AVSCOM's Research and Technology Labtoratories at
Maolteil Flold, CA.

Board (SSEB) which will help select contract-
tors to enter pilot production of six SCAT and
thres Litility aircraft.

In addition, the data obtained in this senes of
tests will be used to upgrade simulations devel-
oped for the ARTI (Advanced Rotorcraft Tech-
nology Integration) Program described in an-
other article in this issue. The types of tests that
will be conducted during the next year or so are
described below. Keep in mind that the Govern-
ment is not sponsoring all the testing and that
the sponscred tests vary from contractor to con-
tractor, depending on the availability of refevant
data and the contractor's own research plans.

The first wind tunnal tests 1o be performed will
also be the least complex because they do not
include amy rotating machinery, The aidoils to
be used on the LHX will be tested over the com-
plete range of airspeed and wind incidence
(angle of attack) that they'll be expected to
ancounter within the flight envelope of the air-
craft, These tests will typically be performed with
uniform airfoll sections thal are about 67 wide
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and one to two feet long.

Wind wnnels suitabde for such testing may
have small test sections but must be capable of
attaining transonic speeds in the neighborhood
of 760 mph, simulating the environment of the
molor blade tip in high speed forward flight.
Pressure taps on the upper and lower surfaces
of the model will be used to determine the forces
acling on the airfoils. Desired characteristics of
rotor biade airfoil sections include high lift at low
speed, low drag at high speed and freedom
from abrupt changes in torsional moments at
any condition.

“LHX is the most intense
wind tunnel program
ever conducted within
the helicopter industry”

A second kind of wind tunnel testing that does
nol require the rotor is airframe aerodynamic
testing. The basic fuselages of both the Wtility
and SCAT LHX will be tested alone, and then
olher components, such as the tail surfaces,
weapons, and antennae, will be added until the
fight configuration is attained. This type of
testing is necessary to undersland the effects
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ABOVE: An airframe model of the AH-G4A APACHE
undergoes wind tunnelisimulation lests (left), while =
full-scale model of an APACHE composite tail rolor
shows the size of the facilties availatile a1 Moffen Fiald,

each component has on the aircraft drag (and,
therafore, the power required for forward flight
and maimum forward speed) and other forces
and momenis which determine the aircraft
handling characteristics,

Forces and moments will be measured by in-
ternally mounted balances. Pressure taps in re-
gions of particular concern, probes to determine
velocity profiles around the aiframe, and tufis
on the model which give a visual picture of flow
directicn at the surface will also be used. Flight
conditions tested will include the full flight
envelope—forward, sideward, rearward, climb-
ing, and descending flight. Much larger wind
tunnels will be used for this type of testing be-
cause the test section walls must be far away
from the model to avoid interference effects.

For powered model tests, the main rotor and
tail rotor will be added to the fuselage and the
objectives of the test will be expanded greatly.
Prime concerns will be the pedormance and
loads on the main rolor and the highly complex
aerodynamic interactions between the main ro-
tor, directional control device, and aifframe. Fur-
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thermore, testing will be done in and out of
ground effect. Additional data from these tests
will include rotor blade loads and rotor forces.

The models for aesroelastic stability tests will
look similar to those used for the powered model
tests. However, instead of being directly and
solidly mounted to the test stand, the rotor is at-
tached 1o a gimbal which permits the entire rotor
system to move and respond the way it would in
flight or on the ground. The objective of these
tests is to assure freedom of the designs from
catastrophic instabilities which can literally tear
a heficopter apart.

Although the tail rotor or its replacement will
have been adequately represented aerodynam-
ically in the powered model test described
above for the purpose of determining overall air-
craft characteristics, its smaller size (usually
about one-fitth the size of the main rotor) makes
it hard to represent defalled mechanical
characteristics. A larger scale test of the tail
rotor will be performed to determine structural
loads, performance, and freedom from instab-
ilities.

“The objective is to
assure freedom . . from
catastrophic instabilities

which can literally tear

a helicopter apart.”

Engine installation tests will be a further com-
plication of the powered model tests. The objec-
tive here is 1o determine thal the aercdynamics
of the engine inlet and exhaust will be satisfac-
tory in the presence of the aiframe and rotor
airflows. Pumps will be used to draw tunnel air

WIND TUNNELS
SIMULATION
PROGRAM
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into the inlets and hot gas generators will expel
gas al representative temperatures and veloc-
ities from the exhaust.

Pressura losses and flow distartion of the inlet
and exhaust, heating of adjacent airframe com-
ponents, and recirculation of exhausted hot
gases into the inlet which could cause sudden
severe reductions in engine power output will be
monitored with many pressure probes and
quickly reacting thermocouples,

'Accepting any designs
without substantial tests
of their aesrodynamic
characteristics (is) an
unacceptabile risk.’

Probably, the ultimate risk reduction test is
one conducted at full-scala. Of coursa, a 100%
identical model cannot be tested until the LHX
flies but some wvery satisfactory work can be
done with similar large scale models. Contrac-
tors” exact plans for doing large scale testing are
nol available as this aricle is written but might
include whirl tower or wind tunnal testing of just
the rotor system or actual flight testing of the
proposed rotor system scaled up or down to fit
on a test aircraft. The primary purpose of the
full-scale tesis will be to verify that the extensive
data base collected at smaller scale will be ap-
plicable o full-scale designs,

The wind tunnel program | have described is
the most intense such activity ever conducted
within the helicopter industry. (The JVX involved
a similar number of tests, but for a single con-
figuration.) Indeed, there was some initial con-
cern that there might not be enough suitable test
facilities in the country to perform the program in
the required time, especially in view of the
unavailabilty of some Government facilities
which are being renovated.

Fortunatedy, this has not been the case. We
look forward to the challenge of obtaining and
interpreting the vast amount of data that will be
torthcoming for these advanced LHX configura-
tions.

We also can't help fesfing a bit of pride that
the wark that we have been doing in the areas of
advanced analyses and experimental investiga-
tion of advanced concepls has helped make il
all possible! T
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Training Support System

HE one word “innovation” which occurs
Tw::ughuul the LHX program also best

describes the Training Support System.
Unlike more traditional approaches, the LHX
Raquest for Proposal (RFP) will require each
confractor, or contractor team, (0 design and de-
velop a total training support system lo include
coursewara and appropriale aids.

This training suppart system will be evaluated
during the Development Test/Operational
Test (DT/OT), thereby ensuring that a totally
validated ftraining system is available prior 1o
First Unit Equipped (FUE). Many people feel
this requirement cannaot be fully met due to the
dependancy of training development on the air-
crafl design and perdformance characteristics.

Others, however, believe that through in-
creased use of engineering simulators in aircraft

and knowledge requirements.

In addition, developing programs of instruc-
tion and unit fraining plans, obtaining classroom
space, and the design, development, and deliv-
ary of training devices must all be inegrated
and harmonized to achieve concurrent fietding
of he training system.

The Project Manager for Training Devices
(PM TRADE), under its recently expanded mis-
sion of providing training system concept for-
mulation packages, and the curren! agreemant
to support PM LHX, is working closely with other
members of the fraining community to provide
the leadership and experence needed for suc-
cessful achievement of the training objectives.

Current training strategy envisions the Alrland
Battle doctrine sat forth in FM 100-5 and the
emerging Army 21 concapt, in combination with

By COLONEL JAMES W. BALL
Project Manager for Training Devices, USAMC

design, especially in the area of man-machine
interface, human performance parameters and
constraints needed for developing the training
system can be defined early and continousty
throughout the program.

Emphasis on manpower and personnel in-
legration (MANPRINT) initiatives to define
manpower and personnel consiraints provides
new opportunities for eary determination of
fraining system parameters which relate avail-
able personnel capabilities to manpower skill
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MACOM palicies and agreements, as the opera-
tional umbrella for developing training doctrine
and design. As the LHX matures, system-speaci-
fic operational doctring will be modified as nec-
essary to Incorporate the LHX's unique capa-
bilities.

All new mission profiles and related tasks
generated by the LHX will be incorporated into
new and distinct soldiers” manuals, job books,
soldiers’ guides, skill qualification tests, aircrew
training manuals, Army Training Evaluation
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Programs (ARTEP), the annual written exami-
nation for aviators, and standardization and
evaluation flights.

The training support system will consist of all
programs of instruction, courseware, technical
documentation, and devices and training aids
required at respective institutional and field
training locations. The precise quantities and
mix of the elements of the training support sys-
tem will be developed commensurate with pro-
ducing fully qualified personnel, while maintain-
ing the highest standards of safety and mission
readiness at an affordable system life cycle
ownearship cost.

Institutional training will be developed to pro-
duce personnel fully trained 1o journeyman skill
levels for the MOS defined from MANPRINT an-
alysis and the resultling Qualitative and Quanti-
tative Personnel Requirements Information
(QQPRAI). Strategy for aircrew training has ad-
vanced quicker than that for maintenance and
support training. During the first four to six
years, aircrew training will be conducted in an
aircraft qualification course (AQC).

“Early training may be
conducted in a general
purpose LHX aircraft.”

Beginning in the fourth year after fielding, the
LHX will be phasad into the Initial Entry Rotary
Wing (IERW) program io replace the currently
used UH-1 and other light mission helicopters.
The earty phases of IERW training may be con-
ducted in a general purpose LHX training air-
craft, with the advanced combat skills phase be-
ing conducted in mission-specific aircraft.
Students will be tracked into either the LHX-
SCAT or LHX-U beginning with combat skilts
training and will thereafter be assigned and
manned accordingly. AQCAERW will incor-
porate team training and realistic scenario prac-
tice to produce combat mission-ready aviators.

Sustainment and continuation training will be
conducted in operational units in accordance
with training doctrine. Increased use of simu-
lated environments and elactronic job aids for
training will be explored as a means of reducing
the life cycle operating cost while improving the
affectiveness of training. Concepls of ongoing,
continuous evaluation and qualification of skill
levals using simulated environmants will be con-
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sidered as a possible way of astablishing criteria
for eligibility for using operational fight hours.
Special consideration will be given to ensure
that Reserve and Mational Guard units can use
the same fraining strategy as the Active Army
component.

“The opportunity for
continuous feedback of
operator performance. ."

The LHX training system has several high in-
terest topics under active consideration: embed-
ded training, turm-key training, and a training air-
crafl. With the anficipated highly automated
man-machine interface using high technology
"glass cockpits”, unparallelled opportunities will
exist for activating these interfaces with simu-
lated scenarios. Likewise, as (hese compuler
moderated interfaces become more interactive,
the opportunities for continuous evaluation and
comeclive feedback of operator and mainte-
nance performance increases.

A major trade-off lies with whal extent such
capability should be integrally built into the
operational equipment versus connected on
and off for training. Fully incorporating devices
compatible with the Multiple Integrated Laser
Engagement System (MILES) and eye-safe la-
ser range finder/dasignator capabilities are ax-
amples of embedded training opportunities.

Turn-Key training systems have been used
successfully for some time. With this approach, a
supplier develops and provides a total training
package, including lraining devices appropriate
for training individuals to prescribed skill levels.
To what extent such an approach can be applied
in the LHX program is still being considenzad.

Clearly, meeting the cbjective of developing
and having the training become opera-
tional concurren! with the aircraft fielding pres-
ents a major challenge. This becomes espec-
ially true when requirements to minimize fife cy-
cle ownership costs are included.

With this in mind, PM TRADE, in coordination
with TRADOC, the Army Research Institule
(ARD, and the Human E Labora-
tories, is sefting forth a bassline frame of
raiamtm to use in competitive procurement
specifications, evaluations, and source selection
which will ensure that the LHX training subsys-
tem objects are met. 1
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mitment to Army Aviation and the LHX

program. This commitment to the LHX
started well before Program Milestone 0 was
reached and is manifested in many preparatory
lechnology programs.

Two of these are most important: The Ad-
vanced Composite Airframe Program
(ACAP), sponsored by the U.S. Army Applied
Technology Laboratory, FL Eustis, Va.; and
Bells Independent Research and Davelopment
Program on 4-bladed bearingless rofors (Bell

BELLHBIi:npt&rhﬁadeuplymmadm

Bell: A deep commitment
to the LHX Program

Maodel 680) with actual hardware now flying for
aver two years.

Also, Bell formed a team with companies from
the electronics industry in support of the in-
tegrated cockpit and mission equipment pack-
age. This anticle discussas these and other topics.

The ACAP (pheto, next page) exceeds the Ar-
my's key goals for advanced composites air-
frame structures. It provides a:

& 17% reduction of fly-away cosl using
1985 manufacturing technology.

@ 22% reduction ol an airframe weight
when compared to a metal baseline designed 1o
the same requiremenis.

® 20% reduction in an airframe related
maintenance man-hours per flight hour primarily
through the alimination of corrosion, fasteners,
and many associated wear-out modes of metal

without penetration. Ballistic testing of the Tool-
procfing Aricle has been complated al ATL and
testing of the Static Test Aricle is in progress
while the third article is in final preparation for
flight test,

The results of the ACAP program have given
Bell the confidence to commit 1o an allcompos-
ite airframe design for the V-22 Osprey and the
LHX helicopter. The entire U.S. roforcraft in-
dustry 5 benefitting through the distribution of
technical reports and technology fransfer sem-
inars planned for the near future,

Bal's Model 680 al-composite bearingless
rotor has been test flown on the Bell Model 222,
The simple failsafe design has reduced pars
counl by 60% of contemporary aniculated rolors
and portends a corresponding reduction in Q&S
costs. This virtually maimenance-free rotor has

By WALTER G. SONNENBORN,
Director of Advanced Technology Programs, Bell Helicopter Textron

lic structures.

Bell chose a wnique approach o composite
airframe struciure, using large components of
up 1o 26 feet in length, The co-cured infegrated
structure avoided the need for costly splices in
the major load paths thus combining structural
efficiency with low manufacturing costs,

The low cost and ultra kight fire containment
structure in the engine area is also noteworthy.
This structure is nonmetallic and has been suc-
cessfully flame tested at 2,0000 for 15 minutes
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a minimum of 5000 hours life on all compo-
nenis and provides a vibrafion emvironment be-
lieved to be unmatched by any other helicopter,

Vibrations at all pilot and cabin stations stay
below .05 g's at all airspeeds and c.g. conditions
with the exception of the wery narmow transition
region where never more than 0.1 g was meas-
ured, These unprecedented comfort levels are
maintained in even the most severa manauvers
which include pushovers to below 0 g's and split
S maneuvers in which pullkout speeds from a
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vertical dive approaching 210 knots were
measurad.

This achieverment is even more remarkable
because no blade vibration suppression pendu-
lums or active computer driven vibration control
devices were employed. The rofor is mounted
on a greatly simplified version of Bell's focused
pyloninodal beam suspension.

Filots also praise the Model 680°s superb

MISSION EQUIPMENT PACKAGE
> 50% OF %
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handling qualities and gust penetralion cha
acteristics, They are achieved through caref
tailoring of blade, hub, and mast stifinesses ar
appropriate control couplings. Roll rates of owe
60%second have been demonstrated with mir
mal pilot effort. These combined comfort an
handling qualities will be appreciated by th
future combat pilot who is looking for unpn
cedented agility at moderale workloads ar
minimum environmeantal fatigue.

The jet smooth vibration environment will als
increase the reliability of the aircraft sul
systems, paricularly some of the more delical
electronics systermns of the flight controls and th
mission equipment package of LHX.

This brings us 1o perhaps the mos! importas
subject in the development of future advance
military aircraft, i.e. the misslon equipmen
package (MEP). The value of the MEP will oL
weigh the cost of the enginafairrame combi
ation. (See Figure 2). Recognizing this earl
Bell in 1983 conducted a competition ar
selected as its LHX MEP partners:

® Texas Instruments — Targeting, Navig
tion, Communication, ASE.

® Honeywell — Flight Confrols.

@ Sperry — Displays, Cockpit Managemer

In pursuit of a key goal for LHX — Single Pil
Combat Operations — this team has alread
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under the Advanced Rotorcraft Technology
Integration (ARTI) Program, demonstrated a
major workload reduction feature. On Feb. 28,
1985, under the full authority contral of a Honey-
walliBall digital fhy-by-wire control system, Bell
Pilot Tom Warren flew numerous hands-off
automatic maneuvers. These included precision
howver in wind gusis of 25-30 knots, pop ups, slew
1o target, and remask. The aircraft was Bell's AR-
TI test vehicle, a 4-bladed Model 249 COBRA.

At this point, the single pilot effectiveness
assessment is not finished as only the initial
tasks under the ARTI program have been com-
pleted. A detailed mission segment by mission
segment workload analysis has pinpointed the
key areas that are in need of automation if a
single pilot is to be successiul on the future bat-
thefiald,

This study also concluded thal a large degree
of automation over current technology will be re-
quired. This is because projected threat sys-
tems are driving time lines well below whal is
available with today’s sensors and information
processors regardless of the number of pilots.
For example, scanning of the target field will
have to be accelerated by a significant factor if
we are to identify targets before they have an
opportunity to launch a weapon against us.

“Bell chose a unigue

approach to composite
airframe structure using
large components . . "

The Bell team is pursuing further programs
aimed at LHX in virtually all fields of rotorcraft
technology, including transmissions, advanced
sensors, VHSIC computer, airfolls, aeroelastici-
ty, eleciro-oplical systems, fiber optics, displays,
alc. While this high tech side is expected for a
full capability rotorcraft team hoping to compete
for the single most important future Army Avia-
tion Program, Bell will not overlook logistics,
training, and manpower integration (MAMN-
PRINT), which are equally important.

Bell recognizes the need for simplified main-
fenance tasks in an inherently more complex
and capable system. To reach this goal, we
have abandoned the traditional black box ap-
proach and designed a truly integrated systemn
that will be capable of extensive self-diagnosis
and maintenance quidance.
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A rigorous modular approach solves the con-
flicting requirermsents of high capability — usually
associated with complexity — and reliabil-
iyimaintainability — usually associated with
simplicity. Modularity is the recanciling concept
that simply breaks a large task into easy bite-
gize chunks.

Qur detail data, developed in a top-down sys-
tems engineering approach, predict that Q&S
costs can be reduced by 40% over current
simpler but less reliable systems and that no in-
crease in maintenance manpower skills will be
required.

The recent decision by the Chief of Staff of
the Army to eliminate all advanced rotorcraft, in-
cluding tiltrotors, from consideration for LHX,
rasulted in a concentration of our design efforts
on a single main rotor helicopter configuration
that will meet the Army’s goals within cost and
weight constraints. (See Figure 3).

Bell's technology is ready for the moslt critical
aspects of this advanced helicopter. Rotor, con-
trols and aiframe, have already been demon-
strated in the right size class on ACAP, Model
680222 and the fly-by-wire COBRA,

In summary, Bell's progress towards a winn-
ing proposal for the Army's new LHX is in step
with the acquisition strategy time table .
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I¥ years ago, Boeing Vertol Company
saw in the Army's LHX development pro-
gram a significant opportunity 1o exploit the
progress we werg making in our research and
product development. We identified the critical
technologies for such an aireraft and, through
our own and contracted research, focused our
efforts 1o enter a full-scale development pro-
gram with a configuration that would fulfill the
Army's needs.
Our activities ranged from fundamental high

Boeing Vertol Gets Ready
to Produce the LHX

speed asmdynamics and dynamics improve-
ments 1o special military lechnologies and mil
itary systems analysis. To assist us in the sys-
tems analysis and military technologies, we lap-
ped the special skills developed by other units of
The Boeing Company, whose vast resources
and full support underlie our efforts.

These organizations are Boeing Aerospace
Company (BAC), Kent, WA, Boeing Commer-
cial Airplane Company (BCAC), Renton, WA,
Boeing Military Airplane Company (BMAC),
Wichita, K5 and Boeing Computer Services
Company (BCSC), Bellevue, WA,

Additionally, we awarded key subcontracts o
Honeywell Aerospace and Defense, Minne-
apalis, MN; Westinghouse Defense and Elec-
tronic Center, Baltimore, MD; and Harris Corp-
oration, Melbourne, FL, to include their exper-

superior 1o the alternative of attempling to im-
prove existing heficopters.

In avionics, for example, digital-data busses
and central processors, at the heart of these in-
stallations, will permit a degree of interaction
never before possible between subsystems, Mo
longer will avionics need 1o be consigned to a
collection of black boxes incapable of commu-
nicating effectivaly with each other.

When it comes to addressing the more heli-
copter-specific flight control area, we'ra in-
cluding our work for the Army on the Advanced
Digital Optical Control System (ADOCS). In
this advanced flight control system, optical
finars carry digital conirol signals to rofor ac-
fuators faster, more precisely and reliably, and
with reduced vulnerability than current flight
contral systems.

By WILLIAM W. WALLS
LHX Program Director, Boeing Vertol Company

tise in flight conirols, processors, sensors,
systems automation, and pilot displays.

We're now well preparad to establish a full-
scale development team with the engineering,
production, and field support required for an
LHX family of helicopters,

By combining two “breakthrough™ technol-
ogies, very high speed integrated circuit
(VHSIC) electronics and composite malerials,
into totally integrated systems, we can develop
an LHX that will be both affordable and clearly
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The ADOCS program |s also establishing low
pilot workioad control laws for nap-of-the-earth
(NOE) fiying characteristics. These equations
express the relationship between the pilot inputs
1o the controls and the subsequent responses of
the control system and the aircraft,

Additional work centers on the use of sidearm
controllers replacing conventional cyclic and
collective-pitch controls. ADOCS goals are to
enhance both controllability of the aircraft and
flight safety, but the prime objective can be sum-
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med up in just three words: low pilot workload.
The cockpit is the focus of design attention with
the goal being 10 define a low workload, single-
pilol concepl.

We realized some years ago thal we needed
a more cost-effective means 1o conduct cockpit
and fight-controls development work, We,
therefore, developed a simulation facility that
would provide a wide-field-of-view display in the
cockpit that presents a realistic NOE environ-
mert. Providing realism required imventing a
spacial lerain-board probe, a unique oplical
system that creates multiphe, correlated images
giving the piot lateral and verlical views
necessary for safe flight.

Boeing Verol's simulation facility has ex-
phored a wide range of studies related to LHX
control and display systems, which are com-
plemented by avionics system designs, Com-
plete LHX alectronic systems and software are
designed, developed, and built in a “hot-bench™
installation. The hot-bench facility will parmit effi-
cient development, verification, and validation of
the avionics mission equipment package, inchu-
ding software and cockpit controisidisplays,
prior o first flight.

The hot-bench consists of a set of core avion-
ics equipment with associated operational soft-
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ware and a computer to model avionics func-
lions, such as largel acquisitions and navig-
ation, The hot-bench is designed to allow re-
placement of the modeled functions with actual
hardware to support a progressive hardware-in-
the-loop development approach.

“Boeing developed a
simulation facility that . .
presents a realistic
NOE environment.”

The hot-bench will be connected directly to
aur flight simulator creating a large-scala pilot-in-
the-loop hybrid system which simultaneously
assesses avionics funclions, flight charact-
aristics, pilot controls, and cockpit displays and
workload.

Thiz approach allows us to develop a combat
mission trainer and to valkdate embedded train-
ing capability in the LHX configuration, therety
meeting the Army's objective of having full train-
er support available along with initial defiveries.
The “embedded” capability refers to designing
the processor architecturs, cockpit, and wiring
s0 that each helicopter can become its own
“ground trainer”, by simply providing it with
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ABOVE: Advanced technologies available for incorporation on a Boeing Scout/Attack LHX.
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elecirical power and the software necessary 1o
drive the avionics and flight-control system with
ample realism.

Built-in test and automated maintenance con-
cepls will also be evaluated in the hot-bench fa-
cility. Boeing Vertol is tied inlo a company-wide
ariificial intelligence development network that
will assist in this effort by creating the tech-
nology and software necessary for these man-
power-saving maintenance technigues,

“Teaming will provide
the synergism that
will develop a superior
product.”

Composite technology and design work is
rapidly progressing in programs, such as the
Bell-Boeing V-22 (formerly JVX) tilt-rotor air-
craft, for which Boeing Vertol is developing an
all-composite fuselage and BCAC is designing
and tooling an all-composite wing.

We're doing more extensive work in the area
of dynamic components, plus constructing an

78 ARMY AVIATION

NEW OFFICE AND SUPPORT AREA

NEW SIMULATION FACILITY

all-composite fuselage on the Boeing-sponsored
Maodel 360 helicopter program. Composiles are
also being infroduced on this aircraft in
transmission covers, high-load shafting, and
concentrated load fittings which are normally
made of metal.

Boeing Vertol is a leader in low-cost manufac-
turing, factory automation, and low-cost com-
posites tooling. Our engineering designers and
manufacturing-technology experts are acting to-
gether to introduce labor and cost-saving auto-
mated machinery into the factory,

Our composite facility produces nearly a ton
of these materials each day for use in rotor
blades and other aircraft components. These
technology advances are essantial to the devel-
opment of an LHX that can be produced to meet
the Army’'s challenging cost targets,

Composites will also allow us to design and
develop new airdoils offering unique benefits,
These airfoils are optimized for high-speed flight
and are more efficient in hover than those cur-
rently used, and will assure us of meating LHX
objectives by generous margins, Closed-die

(Boeing — Continued on Page 85)
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UGHES Helicopters, Inc. launched is
LHX effots in 1982 and has been
building momentum steadily. Hughes
recognized the emerging Army LHX activities,
formed the nucleus of its team and bagan in-
creasing its independent research and develop-
ment acliviies to be commensurate with the
technology requirements anticipated for the
LHX.
It was in this time frame that the initial contract
from AVSCOM's Direciorate for Advanced Sys-
lems was issued to begin definition of potential

Hughes: An emphasis on a
small, lightweight vehicle

LHX configurations. By 1983, as the Army be-
gan to define its Advanced Rotorcraft Tech-
nology Integration (ARTI) requirements,
Hughes had identified two teammates 1o assist
in developing a winning design. The leammates
identified at that time were Honeywell, Inc. and
Hughes Aircraft Company.

In early 1984, Hughes Helicopters became a
subsidiary of the McDonnell Douglas Corpora-
tion family and recognized that McDonnell Alr-
craft Company’s experience gained from their
long history of fighter aircraft development
would be a signifcant asset to the Hughes Heli-
copters LHX team activities and consaquently
were added to the team.

Therefore, the current Hughes Helicopters
LHX team consists of Honeywell, Hughes Air-
craft Company, and the McDonnell Alrcraft

a Best Technical Approach (BTA) for LHX.
The various designs that emerged from those
studies are typified by the arist's conception
shown in Figure 1 (see next page).

Also, in this same time frame, Hughes Heli-
coplers was awarded a contracl for the ARTI
program. The objective of this program is to de-
termine the validity of the Army’s stated goal for
the LHX to be a single pilot vehicle, This has led
1o an emphasis on a highly integrated cockpit
approach, built upon the APACHE experience
al Hughes Helicoplers and McAir's single seat
fighter aircraft experience.

It has essentially dictated a design approch
which is best described as ‘inside out'. The
Hughes approach focused on designing the air-
craft and its mission equipment package around
the pilot and his cockpit. To accomplish this ‘in-

By DEAN C. BORGMAN,
LHX Program Director, Hughes Helicopters, Inc.

Company. Other elements of the McDonnell
Douglas Corporation also are providing suppont
for the LHX effort on an as required basis.

From the outset, Hughes Helicopters has
maintained an emphasis on keeping the LHX a
small, lightweight vehicle, consistent with both
Ihe Hughes tradition of lightweight vehicles and,
maore importantly, the emerging requirements
from the Army.

Hughes Helicopters received a second pre-
liminary design contract in late 1983 to develop
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side oul' design approach, the Hughes Heli-
coplers team has been making extensive use of
manned simulation. Part of the task simulation
work is being addressed by all four team
members; Hughes Helicopters, Honeywell,
Hughes Aircraft and McDonnell Aircraft.

The results from these parl task simulations
are coming together in a fully capable combat
mission simulator, which is now being devel
oped for use at the McAir facilities. The Hughes
simulation approach is based on that which has
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An anist’s conception of one of & number of LHX designa
that Is curmrently being considersd by Hughes Hell-
coplers,

been pioneered by MeAir on fixed wing fighter
aircraft development programs such as the
F-15, F-18, and AV-8B.

The simulator becomes a key design tool in
this development process. It uses an advanced
visual display for the pilot using computer gener-
ated imagery, allowing realistic simulation of
missions which may even include Nap-of-the-
Earth (NOE) tactics as well as a complete array
of both ground and air targets.

The Hughes Helicopters’ team has com-
pleted its early phases of work in this simulator,
and Army pilots have evalualed the aircraft
cockpil design and its capabilities. The results
are proving very encouraging in confirming the
Army's goal of single crew operability,

“The simulator becomes

a key design tool in
(the LHX) develop
process.”

As the simulator has bacome the key teol in
the development process, Hughes Helicopters
fully expacts that this capability will continue to
play a key role in the program throughout the life
cycle of Ihe aircrafi. The simulator which
evolves throughout the development program
will continue its evolution into the training
simulators 10 be used by the Army for the LHX
aircraft.

Tha single pilot LHX will present many unique
challenges to the training of both pilot and
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maintenance personnel and it is clear that the
simulators must play a key role in a succassiul
training concept to support the LHX.

The work on ARTI thus far has defined a
baseline cockpit configuration which will contin-
ue to evolve throughout the LHX development
program. The Hughes Helicoplers’ team has
concurrently been pursuing the design of the re-
mainder of the aircraft system as well. The LHX
will exploit the technology that has been devel-
oped by the Army and the Hughes Helicopters®
team over the past few years as necessary to
meet the Army goals for LHX.

In paricular, the LHX wil encompass the
technology developed under several recenl
technology programs. One example of this is
the Hughes Advanced Rotor Project (HARP),
a new bearingless rofor concept that incor-
porates a fex beam made of composite mater-
ials and advanced airfoils in the all composite
blades. This rotor design has been buill on
technology developed at Hughes in recent years
and made a successful first flight on April 23,
1985.

“Simulators must play a
key role in a successful
training concept to
support the LHX."

The HARP is expected lo continue to contrib-
ute to the lechnology base upon which the rotor
for the LHX can be built. The HARP rotor is
shown during its first flight in Figure 2.

Another technology which will play a key role
in the LHX program is the Higher Harmonic
Control (HHC) concepl. HHC is an active con-
trol system which reduces vibration levels
throughout the speed envalope of the helicop-
ter. Hughes was the first 1o successfully demon-
strate in flight the feasability of Higher Harmonic
Control.

Hughes first flew the Higher Harmonic Con-
trol concept in August of 1982. Development
has continued on HHC since that time and il is
clear that HHC can now be integrated with the
advanced digital flight control systems which will
be available for the LHX. In the case of the Ad-
vanced Digital Flight Control System, the
Hughes team is demonstrating on an APACHE
flight test vehicle the technology which will lead
to an LHX application,
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Another lechnology which is key fo the
Hughes team LHX concept is that of NOTAR
(No Tail Rotor). NOTAR is a concept which has
been ploneerad by Hughes and was successiul-
ly demonstrated in flight in late 1981. I, too, has
continued development since that time and will
be a mature technology by the time the develop-
ment program for LHX is initiated.

The NOTAR concept provides the aircraft de-
signer and operator with their long awaited goal
of eliminating the tail rotor and its associated
maintenance and safety problems,

Finally, a technology which is fundamental 1o
LHX meeting several of its design goals is that
of composile materials. Hughes Helicopters has
also been developing and demonsirating the
benefits of composites design as applied 1o sev-
aral key aspects of the helicopter. In addition to
the use of composiles in the rotor (HARF),
Hughes has also been pursuing the application
of composites in primary structural components
of the fuselage.

"Utilization of composites
will provide the Army
pilot with new levels of

crashworthy protection.”

The crashworthy characteristics achievable
through the proper design and utilization of
composites to be incorporated on the LHX will
provide the Army pilol with new levels of crash-
worthy protection.

In summary, the Hughes Helicopters team
has laid exiensive groundwork for the LHX in

RIGHT: A conceptual
view of the Hughes
Helicopters Advanced
Development Center
to be built in Mesa,
Arizona.
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The Hughes Advanced Rotor Project (HARP) is shown
on its maiden fight on April 23, 1985. The HARP uses a
modified Hughes 530F for the testing of all compoaibe
rotor kindes.

the form of technology development and design
activities. Mow Hughes Helicopters is launching
a major expansion program at its Mesa, Ariz.,
location that will provide the facilities necessary
for the LHX development and production pro-
grams,

On & March 1985, Hughes Helicopters broke
ground for the new advanced development cen-
ter and other facilities in Mesa, Ariz. An artist's
concept of the development center is shown in
Figure 3. The advanced development center is
the centerpiece of the expansion program and
will embody the latest in aircraft development
laborataries, It will be completed in late 1986 in
time for the initiation of the LHX development
program.

The Hughes team s ready — and fully equip-
ped — for the LHX program| (1}
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RMY Aviation will have a different look in
the 1290's and beyond. Demographic
trends, especially toward smaller
families, indicate a non-expanding pood of young
men and women available lor military careers.
Al the same time, the threat continues 10 grow.
Herein lies the dilemma: The capability of the
fighting force must be increased to meet an ex-
panding threat without increasing the overall
force structure.
The LHX program offers unparalleled oppor-
tunities in this regard. First, a highly automated,

Sikorsky: Broad experience on
which to base solutions

single-pilet LHX capable of day/night, allwea-
ther, nap-of-the-earth operation will substantially
increase overall force capabilty and effec-
tivenass without increasing the number of pilots
required.

Second, the LHX will be designed from the
outsat for excellent reliability, availability, and
maintainability (RAM). Coupled with the imple-
mentation of a unit-level maintenance concept,
improved RAM will permil & 50% reduction in
maintenance manhours per flight hour, with
40% fewer personneal.

Third, commonality batween the LHX scout!-
attack and utility versions will reduce the de-
mands on the logistics support system. Fifty per-
cent fewer spare and repair parts will be re-
quired to support tha LHX force, and fewer peo-
ple to handle them, fill out the paperwork, and

through strong research and development pro-
grams. Underpinning this preparation have
been investmenis in brick and mortar, in equip-
ment, and especially in the people that will be
required 1o develop LHX.

LHX will require major improvements in
“housekeeping’’, navigation, flight controls,
communications, and targel acquisition aids.
These systems will feature fault tolerance, self-
diagnosis/self-healing, functional redundancy,
ruggedness, and excellent RAM, all in an ex-
trarmely compact and lightweight package. This
has not been done in a helicopter — or any air-
craft to the extent required by LHX.

On March 29, 1985 Sikorsky inaugurated a
new research and engineering center. The pur-
pose of the systems integration laboratories —
the hearl of the facility — is to integrate the

By LOUIS S. COTTON,
LHX Program Manager, Sikorsky Aircraft Division, UTC

parform allied chores,

As developer and manufacturer of the Army’s
BLACHK HAWIK, and its Navy SEAHAWK and Air
Force MIGHT HAWK derivatives, the Marine
SUPER STALLIOM, and the commercial Sikor-
sky S-76, Sikorsky has the broad experience on
which to base solutions to the crucial require-
ments for LHX supportability, maintainability,
and mission performance.

In addition, Sikorsky Aircraft has, over the
past several years, positioned itsell for LHX
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sophisticated LHX electronics into a smoathly
functioning, single entity with the LHX airframe.

Simulation is essential to developing a mis-
sion-capable aircraft and to determining the op-
timal man/machine interface. The Sikorsky in-
tegration laboratories currently house a fixed-
base simulator supported by an extensive hu-
man faclors lab, and avionics hot bench, flight
controls, and software development facilities,

Mext year, an advanced, 6°-of-freedom
motion-base simulator will be installed with

JUME 30, 1985




ABOVE: The Sikorsky-ACAP helicopter with its all-com-
posite airframe. BELOW: SHADOW, the Sikorsky-funded
experimoenial rescarch airerall - a single-pilol cockpit at-
tached to the nose of an 5-76 holicoplor,

/’c : T—
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computer-generated imagery of extremely high
realism, rivalling that of the TV/terrain board, but
with much greater variation possible,

But ground-based simulation can only go so
far.
The Sikorsky-funded SHADOW aircraft will be
used for airbomne investigations of advanced

‘'The SHADOW . . is for
airborne investigations
of advanced cockpit
concepts.’

cockpit concepts. The SHADOW features a
single-pilot cockpit attached to the nose of a
Sikorsky S-76 helicopter, oulfitted with advanc-
ed avionics, voice control, CRT displays, and a
digital fiy-by-wire flight control system which
uses multaxis controllers in place of conven-
tional helicopter controls,

To meet objectives such as those for the LHX,
the development of an advanced helicopter
must be accompanied by close attention 1o its
producability. This emphasis starts on the draft-
ing board — or more accurately at the com-
puter-gided design (CAD) terminal — and
must be carried through to the manufacturing
fioor.

To facilitate this, Sikorsky has co-located its
design and manufacturing engineering people.
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Design approaches are predicated from the
outset on their preducability.

The spectrum of what is economically pro-
ducible is constantly being expanded by the on-
going incorporation of advanced, highly
automated manfacturing techniques. The em-
phasis at Sikorsky Is on robotics and group

'Sikorsky has developed
composite expertise
through manufacture of
more than 530,000 parts'

technology, where similar parts are completely
:‘rg;mfamumd in a particular area of the shop

A high percentage of composite material
structures will be used in LHX. Sikorsky's now
Tallassee, Alabama composites plant will in-
clude such fealures as automated materials
handling, ply management, and water-jet tim-
ming of composite components.

Over the years Sikorsky has developed its
composites expertisa through the manufacture
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An arlist’s conceplion of an LHX design being con-
sidered by Sikorsky Alrcrall,

of more than 530,000 composite parts for its
current line of H-60, H-53, and 5-76 helicopters.
The frue test of this capability, however, was in
the LS. Army/Sikorsky's Advanced Com-
posite Aifframe Program (ACAP) helicopler
which first flew in July, 1984,

The ACAP, the world's first fully militarized,
flightworthy composite aircrafl, fixed or rotary
wing, is a "sampler” of a number of different
composite materials and manufacturing techni-
ques.

Sikorsky is ready for LHX. Ready with up-to-
the minute Army experience to know and
understand the roles and missions; ready with
facilities to develop the most sophisticated
heficopter weapon system yet 10 be built; ready
with the manufacturing experience and capabil-
ities to built it rugged, rediable, maintainable, and
at the lowest cosl; and ready with experienced
people to make it happen.

- Sikorsky is ready for LHX; with the vision 1o
soa it, and the capability 1o see it throwgh. 110
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AMC
(Continued from Page 19)

as he is for the end product. We cannot accept
the aircraft if we are unable to train our troops on
how to use and maintain it.

In summary, the LHX aircrafl solicitation and
systems specification will be a concise and
simplified document that stales what resulls are
needed, rather than detalled ‘how ' pro-
cedures and management systems for achiev-
ing those results. It will require a contractor 1o
build economically producible, operationally
suitable, and field supportable equipment, while
providing equatable flexibility to optimize the
design.

| befieve that Army Materiel Command is well
on the way to providing the soldier in the field
the best weapons system that we have aver
fielded. i

BOEING
(Continued from Page 78)

molding of composite blades accurately repro-
duces the unigue contours of these advancad
gifoils al an economical cost, a technique
denied by metal blades. Furthermore, we can
instantly analyze results by testing scale-model
airfoils in our on-site VWSTOL wind tunnel,

The general infroduction of composites inio
the LHX will provide a more rugged, damage-
tolerant, and corrosion-free aircraft with signifi-
cant reductions in maintenance requirements.,
Our efficient factory techniques will provide low-
cost manufacturing.

The Army's LHX program objectives will re-
quire indusiry lo provide a combination of ad-
vanced avionics and helicopter technologies, In-
dustry must provide the best in management
and engineering skilks, research laboratories,
and manufacturing capabilities. The Army plans
1o buy a large number of Scout, Attack, and Utili-
ty versions of the LHX and to procure them from
two independent and compelitive production
SOUNCas,

Boeing believes the best way to meet the pro-
gram's requirements 5 to team with another
helicopter company that provides complemen-
tary strengths during fullscale development.
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Teaming will provide the synergism that will
develop a superior product while also providing
the Army with fully competitive and independent
production sources. We plan o announce our
LHX teaming arrangement in the near fulure,
The bottom line is 1o provide an LHX system
which meets operational requiremenis without
exceeding the affordability constraints on ac-
quisition cost and cost of operation. We're work-
ing closely with the Army to achieve these ob-
jectives and | am confident we will succeed, I

TRADOC
(Continued from Page 58)

which will include lightweight advanced flight
contrals, wide field of view displays, and reduc-
ed pilot workioad tasks to single pilot levets;
ballistic protection for the aircraft and pilot, and
the LHX will be armed with HELLFIRE, air-to-air
Stinger, 2.75" rockets, andfor a turreted gun.

Most avialors will question the single pilot
concepl. The LHX program is structured to prov-
ide the single pilot answer belore going into full
scale development, and the issue will be further
analyzed before entering production,

The aviator will be afforded the opportunity to
verify industry's demonstrated feasibility of a
one man operable helicopter at each milestone,
o incluede developmental and operational tests.
This will be done from the point of view of the
single pilot's capability 1o perform the demand-
ing missions required on the dirty battiefield of
the 1990's and beyond.

| started this article with a brief statement of
the Army Aviation Mission:

“To conduct prompt and sustained combat
operations."

Within the limits of this article, | have tried to
articulate the complexity of this mission, and the
difficulty the aviation commander will face in ac-
complishing his numerous tasks with the exist-
ing aircraft.

The LHX will provide the aviation commander
with the key ingredient he needs to accomplish
his mission and win. The LHX will take a litthe
longer to get in his hands; howaver, the wait will
be well worth i

In the meantime, the TRADOC System Mana-
ger's Office will continue to represent the user
and will monitor the LHX program and will

aggressively participate in it [[111]
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Registration
Opens for the
Third AAAA
ASE Symposium

Registration for the 3rd Annual
Aircraft Survivability Equipment
(ASE) Symposium, to be spon-
sored by the Army Aviation As-
sociation of America, in coopera-
tion with its industry member
firms, is open now through Mon-
day, 14 October 1985. The sym-
posium will be hosted by Sanders
Associates, Inc., in Nashua, New
Hampshire, on 12-13 November
1985.

The 1985 ASE Symposium,
which will explore ““Modern ASE
for Operations into Enemy Lines
and against Hybrid Weapon Sys-
tems with Sensor Fusion', is
open to all interested AAAA
members who possess the ap-
propriate level security clearance.

Please contact Lynn Coakley at
the AAAA National Office, at (203)
226-8184 if you would like addi-
tional information.

w T TR ER R

DECEMBER APRIL
o ¥
I I
L}

o

"l TIA5E TS
LIS | 8 bz 13 1S
Ofiwpnnen | spussmnn
HENDNNN | nunnras
] n

MAY 1985

EEMAY 29. ‘Follow Me' Chapter. Profes-
sional Luncheon Meeting. Ft. Benning Of-
ficers’ Club. General Elections and Conven-
tion Report,

EEMAY 29. Lindbergh Chapter. Social
Meeting. Executive International Inn.
EEMAY 29. Monmouth Chapter. General
Membership Meeting. MG Charles F. Drenz,
guest speaker. ‘The AH-64A APACHE
Helicopter'. Melly Pitcher Inn, Red Bank, NJ.
BEMAY 30, Schwaebisch Hall Chapter.
General Membership Meeting., Election of
new officers. Dolan Barracks Community
Club.

JUNE 1985
EEJune 1. North Texas Chapter. General
Membership Meeting. H. Ross Perot, Jr.,
guest speaker, ‘Around the World in 30 days
— by Helicopter'. Amfac West Tower, D/FW
Airport.
HEJune 1. Morning Calm Chapter. Spring
General Membership Meeting and Picnic.
Hanger Area, Camp Humphreys.
EEJune 3. Checkpoint Charlie Chapter.
General Membership Meeting. Aviation
Classroom TCA,
B W .June 11, Army Aviation Center Chaptler.
Professional Luncheon Meeting. COL Bill
Crouch, Rel., guest speaker. ‘The AH-G4A
APACHE Helicopter’. Fort Rucker Officers’
Open Mess,
EEJune 20. Connecticut Chapter. Profes-
sional Dinner Meeting. Mr. Joseph Cribbins,
Special Assistant to the Deputy Chief of Staff
for Logistics, guest speaker. Three Doors
Restaurant, Bridgeport.
EW.June 21. Southern California Chapter.
Space Shuttle Landing. Edwards AFB,
California.
EWJune 26. Jack H. Dibrell (Alama)
Chapter. Golf Tournament and General
Membership Meeting. Fort Sam Houston
Golf Course.
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AMNSALO-I6XNY) turns aircrafi
into shadows. Makes them impossible
o pinpoint with radar.

For aircrall survivability now, into the
1990%, and beyond. Proven effective in LS,
Army and LS, Navy flight testing. Already

programmed for five special electronic mission
[SEMA] aircraft. Both fixed-wing and rotary.
AN/ALQ-162(Y). To counter current and
emerging threats. Fully reprogrammable receiver/
processor. Operates autonomously or with
various radar warning receivers. Modular
construction, Comprehensive buili-in test for

THE SHADOW BOX.

enhanced maintenance and reliability,
Lightweaght (35 lbs.). Small (0.4] cubic L)
From the world’s largest manufacturer of
airborne radar jamming systems. Defense
Systems Division of Northrop Corporation.
AN/ALOQ-162(V). The Shadow Box.
Available now,

Making advanced technology work

Defense Eillvm Diivision, Elecironkcs Sydemd Graug,
6 Hicks Road, Bolling Meadows. TL 60008 LISA

£ 1988 Wt Corpraation



From concept to reality:
the single-pilot cockpit.

A systerns integration milestone on the road to
LHX. The ultimate simulator: a unique FIFing test

bed that will demonstrate, in the air, technology
developed by the Sikorsky team in the lab.

The goal: reduced pilot workload, so that one
operator can fly day/night, all-weather, nap-of-
earth missions.
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