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The T?(io: More power for the AAH

The rugged, remote Army flight environment has earmed

the T700 its reputation for toughness and reliability. The ﬁeld
statistics prove it. Now a higher-power derivative is being
readied to power the Hughes AH-64A Apache Advanced
Attack Helicopter. Designated the T700-GE-701, the engine
produces 10% more power for extended NOE, and hot and
high missions. In addition, the -701 offers outstanding fuel
efficiency, simple maintenance and low life-cycle cost.

The T700. In service and growing for a stronger Army. |
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The battiefield. It demands an
aircraft that can survive the
rigors of intensive action,
around-the-clock surveitlance
and EW missions.

Like the Mohawk OV-1 ~the
Army’'s only true tactical fixed
wing aircraft. Designed to
military specifications, the OV-1
is equipped to survive. With
armor plate. Self-sealing fuel
tanks. Low noise lavels. A tull
complement of ASE. And ejec-
tion seats.

Grumman is at work inte-
grating new systems into the
Mchawk to meet new chaltenges.
Like an efectronically-scanned .
antenna for SLAR. And an
enhanced COMINT version to
complement the OV-1D/RV-1D
and provide the corps com-
mander with a common aircraft
for alt airborne efectronic mis-
sions...at an “affordable cost?

_ The Grumman Mohawk:
CV-1. Where survival counts,
You can count on Mohawk

GAUMMAN AEROSDAGE -
@@@@@@mﬂ@m;
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King who?

S0

9,

King Radio, an experienced leader in
avionics design and technology With a
iong line of firsts.

Like giving the airline industry g
first solid state VHE And is first—and
only—solid state transponder

It fact, our ARINC equipment is 4
first choice of more than 110 major air-
lines, including Air France's supersonic
Concorde.

And General Aviation has been follow-

ing our lead for over 20 years, lis first

digitally tuned ADF and firsi solid siaie

TACAN both came from King laboratories.
The same laboratorics that pioneered

O

the use of frequency syinthesizers. The
laboratories that continue o leud ihe
industry in large scale inlegration (1.51)
iechnology.

Of course, as our list of firsts grows,
s0 do we. Into a capable prithary contrac-
tor with design capabilities few companies
can match.

Give us your special project,

We'll make it a lirsi priority. Write L3an
Rodgers, Director, Special Programs
Department, King Radio Corporation,
400 North Rogers Road, Olathe, Kansas
66062, Or call |B00) 255-6243. Telex:
WU (0] 4-2299,

You won't have to ask twice.

Nt
KING



- Army AvViATION ASSOCIATION

1 Cnssrwood Road, Westport, CT 06880 — (207) 224-8184

In mid-February, 1 was privileged, as your National Prasident, to
“sit in”" on the AAAA National Awards Committes deliberations,
those that concarn themselvas with the selection of the winners of
the Association’s national awards for calendar year 1981. As an ex
officio member of the Committee, I wasn’t efigible to vote nor was
my viewpuoint solicited on any award category or nornination.

While the constituency of this 18-member committes must remain
confidential — other than knowing that Brigadier General "'Bob"
Leich is its Chairman — the exceptional efforts of this voluntary
cormmiittee should not go by unsung. Sixteen of the 18 mambers
were present for duty for two full days. The six general officers,
eight colonels, three aviation warrants, and the industry member
who comprise your Awards Committee annually face the unan-
viahle task of reviewing more than 75 scholarship award “files™ on
one day, and then selecting "The Best af the Best” fram within Ar-
my Aviation on a second day. You should know that each nomina-
tion is reviewad individually; that there is often an extended period
of advocacy prior to balloting; and that majority voting by secret
baflot prevails.

Sometimes the choices are excaptionally difficuit, and the ad-
vocacy exceptionally heated. While it is quite easy to sharpshoot
the decisions of any awards commitiee {or any promotion board),
being a part of the decision process and having knowledge of the
whaole picture gives the committee or heard the “lag up’ that alf
athers simply do not have. | watched these people at work; they
oo an outstanding job in representing our interests — yours and
mine, and | commend themn here.

John W. Marr
COL, USA (Ret.)
President, AAAA




The CH-47D.
Meeting schedules to meet
the need.

From the beginning, the Army's new
CH-47D Chinook helicopter has met or beat-

en every developmental schedule ... cost, time,

performance. First fight was under budget
and ahead of schedule, Developmental pro-
fram completion continued the pattern. And

prototypes met or exceeded every design goal.

Now, production is underway, upgrading
Chinook As into new, high performance, high
reliability models. It will continue until the
entire fleet of 436 A, B, and C models is
remanufactured with more reliable engines,
new transmissions, fiberglass rotor blades,
and modemn electrical, hydraulic, and
AVEONIC SYELEmS,

Not only wall the Army be geitmg the
increased performance it needs at lower
operating costs, but Amencan taxpayers will

be saved millions of dolfars in investment cost,

Upgrading this well-conceived and thoroughly
proven design means the Army's workhorse
heficopter will continue to serve with distine-

tion into the next century. Most importantly, it
means the ground commander will be gelting
modern, effective, logistical suppart. It the
result of teamwork. . . Boeing and Army com-
mitment to meeting tomorrow's needs with the
right equipment at the right time. The
Chinook CH-47D. Meeting schedules to meet
the need

VESTLTE

FllE X ETETEAEr s
Philadelphia, Pa. 19142



HIGH PERFORMANCE"
LOW COST

it ol

HELICOPTER
SURVIVAL
KIT

Mark Il MINI RADAR WARNING SET
from Dalmo Victor

Featuring
» Immediate threat display in NOE operation * Millimeter-wave and laser—
—including Pulse Doppler identification new threat warning options
* Rapid reprogrammability

DALMO VICTOR OPERATIONS *Flight lest results available from
Bk Abroarece R
Division of Texkron lne. BELMONT, CA 94002



By RICHARD HALLORAN

JOHN WILLIAN
VESSEY, JA.

WASHINGTON, March 4—0On the Anzie baach-
head in [taly in May 1943, John W. Vessey, Jr.
was the first sergeant of an artillery battery. Next
July 1, atter 41 years of military service, General
Vessay Is scheduled to become the natlon's top
soldier as Chairman of the Joint Chiefs of Stali.

General Vassey, who s currently the Vice
Chief of Statt of tha Army, has spent much of his
caraar out of the Washington limelight as a com-
bat commandsr of ground torces. He has a par-
ticular interest in Lalin America, according to
thosa who know him, and a quiet empathy for
allies,

How the 59-year-old general came to the at-
tention of the Secretary of Defense Caspar W,

YWeinberger, who ded the
1o President Reagan, was not i diately clear,
The President disclosed the ion, which  heli

Reagan Choice for Nation’s
Top Military Post

'Cool, Calm and Meticulous”
"He's a very cool and calm man,” saig a general
who hes worked with General Yessey, “He's very
meliculous about detail. He has a fantastic
memory and once he reads or hears something,
he can pull it out in an ingtant,”

Satd another genaral who asked not to be iden-
tifled: ““When he has something {o say, it makes
intinitaly good sense. He speaks in simpla,
daclaratory sentences. He has a remarkable
capacity to size up a situation with common
senge.”

General Vessey's record shows that he was

hing of a late bl . ARter he was pro-
motad irom lirst sergeant to secand lieutenant for
distinguishing himaeif on the battlefield, he work-
ed fiis way up through ranks in the Army. But he
did not get his collage degree, a bachelor of

b from the Uni ity of Maryland, until he
was 41 years old and a liautenant colonel.

Twe years fater, he received a master's degree

from George Washingten University. He went 10

caught Washington largely by surprise, as he
headed for a vacaticn in California.

As Vice Chief of Staif, General Vessey had the
iob of running the Army’s day-to-day operations
while the Chlef of Stalf, General Edward C.
Meyer, has plannad for the Army of the future
and deait with the Defense Secretary as a mem-
ber of the Jaoint Chiefs of Stalf.

Praise From Army Chief

Whatever the case, perhaps the officer most
anlhusiasiic about Genera! Vessey's nomination,
which must be approved by tha Senate, was the
general's beoss, Generai Meyer. In z  briet
telephons interview, Genaral Meyer said, “"He's a
seitless individual who really does put natlon
ahead of sell.”

When President Carter reached well down into
the ranks of lieut: t g 10 appoint Gen-
eral Meyer Chite! of Stall in 1979, the President in
effect g d over G 1 Vi y, then General
Meyer's senior. But General Yessey, at General
Meyer's raquest, tack the job as Vice Chief of
Stafi, 1t was a very selfless thing for Jack to do, "'

schoo] as a colonel at the age of 48,
Muost of the students were young enough to ba his
5GNS,

L}

Fought in North Africa

John Willkam Wassey, Jr. was born in Minnea-
palis an June 2%, 1822, and enlisled in lhe Na-
tional Guard in 1939, He was called o active ser-
vice in February 1941, before the United States
entered World War I, and later fought with the
F4th Intantry Division in North Africa and Rtaly.

In his more recenl career, General Vessey has
been mostly a troop cammander, Ha was com-
mander of an infantry division's arttllery; chief of
staff of an armored division; commanding general
of the Fourth Intantry Division at Fort Carson, CQ,
and commanding general of the Eighth Army and
United States Forces in South Korea.

He has also been an operations officer hare in
VWashingten and was Daputy Chisf of Statf for
Operattens in 1875 and 1976 when one of his prin-
cipal subordinates was then-Lieutenant Ganeral
Meyer. General Yessey has been Vice Chist of
Stafl since 1972,

General Vessey has earned seven major com-

General Meyer said. *'I've used that as an
{or all my soldiers out there,"

General Mayer continued, *'He understands the
big pi Ha und ds the broader is-
sues of policy and interrefationships that are ab-
solutely assential in that job. He's not going to
permit himseif {o become an cperations ser-
geant."

“General Vessay will do the kinds of things that
the chalrman cught to be doing, which ara looking
at broad policies and baing able to articulate the
Issues so that we mabke the right decisions in tha
very critical period ahead,” General Meyer said.

pat d 15, including the Distinguishad Ser-
vice Cross, the Army's second highest, and the
Purple Heard for a wound in Yietnam.

The general is marriad 1o the former Avis C.
Funk of Minneapalis. They have three children,
John William, 1, who is 32; Sarah Ann, 28; and
David, 25, a Chiel Warrant ONicer in the Army.

The generel is married to the former Avis C.
Funk of Minneapolis. They have three childran,
John Willlam, i, who is 32; Sarah Ann, 28: and
David, 25, a Chief Warrant Offtcer in the Army.

w1982, The New York Times Company. Ae-




A closer look
attheArmy’snewvmon.

bas b e B . BELL LOOKS AHEAD TO DELIVERY.

vative engineering, proven
performance records and sys- =
tematic planning would help AARAMHARAATE

provide new eyes for the
Army — a near term scout

that will cutperform all con- =
temporary helicopters. And iz
now theres proof FABRICATION

Bell looks forward vo deliv- RECEIPT
ering the modem, advanced = RaAlRG
technology Near Term Scout [ ee - - | MOOECRTIONS
Helicopter. Bell's multi-mis- TYTTT AC 15 COMPLETIONS
sion system 400, Tike a look i 38 ELIGHT:
at what'’s ahead. BT ELIGHT. TEST MOHTHS)

For more information on FIRST FLIGHT
Bellk progress write fo Ray TEST VALIDATE/DEMONSTRATE

Srinedel] Divector UIS Gow-
ermment Marketing Bell U et 22
Helicopster Textron Inc, Dept AC DELIVERY
680 Box 482, Ft Worth,

Tezeas TOI0I, ’
lun-u'ur

ety =




St. Louis!

BE A PART OF ITS FIRST
MIDWEST CONVENTION!

Thursday evening, April 22,
thru Sunday noon, April 25
ot the Chase Park Plaza.

* Kk X

Come for a day or for three,
but join us!

* * K

An gutstanding Two-Day
Professional Program!

The Convention Theme is "Army Aviation in
st. Louis — Yesterday, Today, Tomorrow"
and the Presentations Subcommittee
Chairman is Brig. Geh. James M. Hesson,
Deputy Commander, USA TSARCOM, Hear
28 top military specialists cover many
areas fn aviation operations, fraining,
lpgistics, hardware, and personnel.
* J X

An Exciting Three-Day
Social Program!?

Two Luncheons—Three Receptions—Ten
AAAA Chapter Hospltality Sultes—More than
a Hundred Outstanding [ndustry and Mili-
tary Displays in in three Exhibit Halls —
he AAAA National Awards Banguet with
General Edward C. Mevyer, Chief of 5taff, US
Army, and many others as Guests of Honor
— A Silver Anniversary Luncheon Com-
memorating ARAA'S 25th Year — A Great
GCetaway Champagne Brunchi Panels on “HI-
Technology Testing,” "Desert Operations,”

ARAAA’'S
and "Tomorrow's Hardware.”

Silver PLAN TO ATTEND!
- .
ANNIVErsary ..o

Send it in; an attractive Silver An-

co“ve“tion' niversary souvenir will be given
d to each Advance Registrant.

tion” by
meeting
others
at



Advance Registration Form &
for AAAA’'s 1982 National (]
Convention — April 22-25

THE CHASE PARK PLAZR HOTEL, 212 HORTH KINGSHIGHWAY, ST LOUIS, MO B3108 - THURSOAY, APRIL 22, 1962 THROUGH SURDAY, APRIL 25, 1982

| plan o atend the functions of the 1982 AAAA KATIONAL CONVENTION indicated below and have enclosed 2 check made payable to “AASA" to
cover fhe casls of my attendance and the {uaction tickets. | understand advance registration closes Wednesday, April 14; and that | may receive a
{ull retond by phone call i A%A4 made on or belore that date, oF by written notilication 1o ABAR that's pestmarked nol later than Aprl 14, 1982,

SPECIFIC FUNCTION HELD AT MIL/DAC  CIVILIAN  MILOAC  CIVILIAH  FEE FOR  HON- ITEM

THE 1982 MA MEMBER MEMBER CHAPTER CHAPTER ALl MEMBER LINE

NATIOKAL CONYENTION fEE FEE DELEGATE DELEGATE SPOUSES FEE* TOTAL

REGISTRATION (NEEDED FOR , _ , [ J 27 mi.

ADMITIANCE 10 AAMA. .. . ... Digiz L is3n i :s8 | '$26 N i $

PROF'L SESSIONS) L. i 45 Civ.

FRIDAY, APRIL 73 .

SPOUSE'S MINI BREAKFAST. .. . .1 o H

FRIDAY, APRIL 23 i o ) _ ) Mil‘Civ

AARA SILYER AMNWIVERSARY. .. | 12, i%16 . . $B . %12 . 412 s 3

LUNCHEON @ {IKFORMAL} Apglic.

FRIDAY, APRIL 23 , . . _ , MilCiv

PRESIDENT'S RECEPTION. . . .. [ isg ¢ 315 ose . $12 . se As $

{FINGERTIP BUFFET) fpplic.

SATURDAY, APRIL 24 o

SPOUSE'S ST. LOUIS SIGHT- . . _ D g4 _ $

SEEING TOUR [INCL. WINE)

SATURDAY, APRIL 29 . o o ) o Mil/Civ

KINGSIZE BOX LUNCHEON. .. [ is7 . ‘s3  iss | 1 . i3z fs $

{COMPLIMENTARY BUD)™* Applic.

SATURDAY, APRIL 74 o o : , . Mil/Civ

AWARDS BANQUET RECEPTION.1 is25 1 isa0 | ‘g0 | 0335 © is25 is S

AND AWARDS BANQUET % Applic.

SUNDAY, APRIL 25 . . o : _ MilfCiv

CHAMPAGNE BRUNCHe. . . .. [ SR 1 I < T {1 B ¥ fs $

{FULL SIT-DDWN SERVICE) Applic.

BOOK OF 8 COCKTAILTICKETS. ! 1818 . %186 . s18 - 318 1518 [ 318 $

(1ICKETS, $2.25 EACH)

WAL, ... g $ H $ g $ $
CURANKRAWE AS DESIRED ON BADGE T T T g e

PHITOR FIRM. .

ADBRESS. . ... ... L

CITY STATE e

Cchies $1% 00 Fosl tear AA%A Membership Oues.  sllpreseried Seanng al 10 Bral
Lames aaln Talle Service  « Funinak Rlack Dk, Gars Business 5m1 " "Seeved i Ex

s Hanl AFE Mialary Mewnbes” Faks agply ualy b Acwe d=my. Resarve nnimnnen, FOR OFFICE USE ONLY: A

0AC Peaspniel, and Ihpse tebrell Ath memliers who are not intha coreut Rinphy o B

Wrlensg CONlEAclyrs g seppliers o A foll e, parjene, of cunsaing hase Pleasw: AM'T OF CHECK & B c
sake goar cliecs ayalie (0 RAAA and nail willoShey Atk Rageianan Fooe DATE

AL | Cresoweans Ry Wesipon Toanecicol 05287




FLIGHT INSURANCE...

Sanders’ Infrared
Countermeasures Systems

Sanders' Infrared Countermeasures (IRCM)} offer flight insurance
that can't be bought over the counter. These systems increase air-
craft survivability in a hostile environment, thereby increasing
mission effectiveness. Systems such as the AN/ALQG-147 for
fixed wing aircraft like the OV-1D and AN/ALQ-144 for
helicopters such as the AH-1S feature proven perfarm-
ance, high reliability and simple maintenance. Both

have been fully flight gualified.

For further information, call or write:

=] Sanders Associates, Inc.

SA 2 Defensive Systems Division
85 Canal Street

Mashua, NH 03061

SANDERS| attn: mer 12-1308

ASSOCIATES.INC.| (503)885-3583
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This issues’s 23 authors

ARMY AVIATION { TWENTY-THREE AUTHORS

s
i

Page 17-104
AVRADCOM — An 87-
page in depth report
18 authors and the
DARCOM Comimander
discuss a major aviation
RS&D organization

Poge 19

Locking at speclfic
aviation RED projects
by GEN Donald R, Keith,
CG, USAZ WMaterigl
Devetopment ang
Readiness Command

Page 22
R&D—Fulfilling the
Lser reguirements

by BG Ellis D, Parker,
Army Avlation Officer,
ODCSOOPS, Department
of the Army

Page 26

A witw Of the future
oy MG Story ©. Stevens,
comraander, U.S. Army
aviatlon Research ang
Development tommand

Page 35

The ultimate
helicopter

by Richard B. Lewls, Il
Technical Director, tJSA
Ryiztion Research and
Cevelopment Commantd

Page 41

HI55 — The Army's
flying ice maker

by LTC Grady W. Wiison,
Expertmentat Test Pliot,
L5, Army Englneering
Flight Activity (AEFA)

Page 44

For the 2000's—LHX!
by Dr. Lewis L, Feaster,
birector for advanced
Systems, USA Aviation
R & D Carmmand

Page 39

ACAP girframes to fly
in 1984

by L. Thomas Mazza,
Project Engineer at the
Applled Technology Lab-
oratory tAVRADDOM?!

Page 49

ACAP airframes to fly
in 1984

by Danny E. Sood,
Project Englneer at the
Appied Technology Lab-
aratory (AVRADCOM)

Page 63

The STAR of AYRADCOM
by Raymoneg F, Clark,
Project Englnesr, LUSA
Aviation Research and
Development command

Page 67

Rotors for the ‘80's
and beyond

by willfarm G, Sousman,
Acromechanics Latora:
tory, NASA/AMES Re-
search Clr [AVRADCOMN!

Puage 70

Target acquisition on
a dirty battiefieid!

by Major John Sheeshan,
Project Engr, Applled
Technology Laboratory,
USA AVRADCOM




The MonoHUD Head Up Display
VISIBLE SUPPORT FROM MARCONI AVIONICS

TERRAIN EVALUATION
WEAPON AIMING
FIRE CONTROL
NIGHT VISION AID

A naw mamber of the Marconi Avionics haad
up display (HUD) family is now available in
the MonoHUD miniature head up display.
MonoHUD offers a full range of display op-
tions based on a concept proven in extansive
flight trials.

MoanoHUD offers a solution when cockpit
constraints make a conventional HUD or
roof-mounted sight inappropriate; it can
function as a simple weapon aiming sight or
provide complate fire control solutions with a
weapon alming computer. MonoHUD can
also be designed to have a video capability
for use as a night vision aid.

Lightweight and flexible (weighs only 8
pounds), MonoHUD allows installation in al-
mast any cockpit without major impact to ex-
isting instrumants. The 3-inch aye relief is
ideal for terrain following and provides up to
30" instantanecus field of view, Like the
frames of your eyeglasses, the MonoHLUD
frame is nearly invisible, allowing you maxi-
mum visibility. MonoHUD reduces pilot work-
load by allowing the pilot to fly head up.

MOMOHUD! Lightweight, flaxible, easy to in-
stall, low cost,

For more information call or write to:
Marconi Avionics Inc.

4500 M. Shallowford Rd.

Atlanta, Georgia 30338 U.5.A
Telephone: (404) 384-TB00 (ext. 387)
Telex: TO-B44T7

TWX: 810-757-4257

MARCONI
AVIONICS



This issue’'s 23 authors

@ ARMY AVIATION f TWENTY-THREE AUTHORS

jury

Page 74

ALSE — The new
challenge

by MAJ Allen ), Jarvis,
RLSE Developmment
Project Offfcer, US Army
Avlation R&D Commrand

Puge 77

Beyond the '90's —
SEMA-X

By samusl 8, Hurt,
Project Engineer, USA
Aviation Research &
Development Command

Page 81

<H-47 Mo Program

in 2nd production year
by COL Dewitt T. iryy
Frogram Manager,
cH—a7 Modernization
Prograrn

Puge 82

ASE updates meet

the changing threat
by COL Edward C.
Ropinsot, Project
ttarager, Alrcraft
sSurvivaiility Eduipment

Page B3

AHIP — The Army’s
rewest major aviation
development program
by COL lvar W, Runtigren,
M, Advanced

Scout Helicopter

Puage 83

RPV — An acquisition
means equal to the
range of our weapans
by COL Robert D. Evang
PM, Tactical Alrborne
RPV/Drone Systems

Page 85

How to minimize
engine operating costs
ny Edward 1. Johnson,
Project Englneer, Applied
Technology Laboratory
{AVRADCOM)

Page 85

How t& minimize
engine pperating costs
by David B. Cale,

project Enginger, Applled
Technology Laboratory
(AVRADEON

Page 89
Drive-train systems
for future helicopters
by John Acurio,
Dlrectar, Propulsion
Laboratory, NASA/
tewis Resezrch Center

Page 93

AVIATE — A new
approach 9 testing
by MAJ Chaties Crowley,
Dlrectorate for Systems
Engineering & Develop-
ment, USA AVRADCOM

Page 97

Higher harmanic
control

try Richard L. Long,
Director, Structures
Laboratory, NASA/Lang-
ley Research Canter

Page 101
Fly-by-Light:

Flight cantrol

of tomorrow

by Joel L, Terry, Jr.,
Applled Technology
Labaratory, AYRADCOM







- AnArmy
Scout Helicopter Crew
just below the
edge of this page
is watching you.

The McDonnell Douglas Mast Mounted Sight,

part of the Army Helicopter improvement Program,
provides new eyes for survivable day/night
battlefield management.

e Surveiliance.

« long Range Target
Acquisition.

N i\« Precise Laser
- Designation.

7/ /] « Automatic Target
Handoff.

Mast Mounted Sight /

MCDONNELL
DOUGLAS



DEPARTMEMNT OF THE ARMY
UARTERS WS ARMY MATERIEL DEVELOPMEWT AND READMNESS COMMARD
B09 DISENHOWER AVERUE, ALEXANDRIA, WA, 22333

I am delighted to introduce this second special issue
dedicated to Aviation Research and Development Command
{(AVRADCOM) . In our first speclal AVRADCOM edition we
concentrated on acquainting you with AVRADCOM's organization
and missions. This issue will focus on specific R&D
projects from which you will see benefits through the 1990's.

These are truly exciting times for Army Aviation and
AVRADCOM. We are fielding the UH-60 BLACK HAWK, modernizing
the CH-47 Chinock, nearing production on the AH-64 Apache,
beginning development of the Army Helicopter Improvement
Program, putting the modernized AH=-15 Cobras in the field,
and developing the Aguila remotely piloted wehicle.

The challenges assoclated with accomplishing this
massive Army Aviation modernization effort are enormous.
I'm sure the readers of this publication realize that the
total Army's modernization reguirements encompass far more
than aviation and that there simply isn't enough money to do
everything we need to do. HNevertheless, with AVRADOOM
leading the way for Army Aviation, I have every confidence
the story of how improved aviation assets affect the Army's
total force capability will be told and told well.

One final note. Congratulations to AMARA on your silver
anniversary and best wishes for a productive annual meeting
from 23-25 April.

DOMALD R KEITH
General, United States Army
Commanding




...with the breakthrough
in target acquisition,
the Aquila artillery RPV.

Thanks to the miracles of miniaturized
solid state electronics, a small RPV--
Aquila- -will be able to fly overa
baitlefield and give you an eagle-eyed
view of targets and threats--a real-time
television picture of the terrain below,
Aquila will pinpoint largets with such
precise accuracy that you can fire for
effect on the first round. And for the
utmost in accuracy, it will designale
the larget for laser-guided munitions,
Aquila will bring a new level of
effectiveness to artiflery weapons. Tho
system is being developed by Lockheed
under the direction of AVRADCOM.



But what about enemy air defense?

Aquilais aspeck of a target. Nsonly 6
feet long and 13 fect wide. Weighs only
220 pounds, including its electronic
payloads. iis small size paid off in tests
at Ft. Bliss, Texas. In a number of {lights,
an Aguila demonstration program RPY
survived many bursts from several types
of weapons. The RPV not only survived,
it wasn'thit once. As forinfrared, it
doesn’t generale enough heat for
homing.

What's the timetable?
This breakthrough in target acquisition

can be operational in the mid-1980s. The
Aquila demonstration program already
has shown that the artiltery RPV can
operate in the real world, Soldiers flew
150 demonstration flights out of a total
series of 218.

Better eyes in the skies.

When the other side has more men,
more tanks, nore guns, you'd better
get steel un deep targets faster, more
accuralely than ever before. And thal’s
precisely what the Aquila target
acquisition system was designed to
help you do.

<= rlockheed Aquila



M ARMY AVIATION / FULFILLING THE REQUIREMENTS

by BG Ellis D. Parker

R&D: Fulfilling
requirements

IKE it or not, we are locked in a

I vicious cycle. The threal drives our

logy which leads to innovation

and evenlually the requirement for new

system capabilities. The threat reacts, and
we start the cycle all over again,

Fielding a new system imvolves a host
ol thinkers and workers. Researchers,
developers, users, producers, trainers, in-
dustry, and logisticians are butl a few who
contribute. Without the tolal integration of
effort into a mold of parinership and team-
work, new technology necessary 1o keep
pace with the threat would never be
devaloped.

The objective of research and develop-
ment is 1o provide the user with the most
technologically advanced weapons
systems possible within given budgeting
constraints. Army Aviation force moder-
nization is the ultimate goal.

Force modernization efforts are twofold
— purchasing of new sophisticated wea-

the Depu
Aviation in the Otfice of the
Stalf for Operations and Flans, Depl. of

pons and modification or upgrading of ex-
isling weaponry, A brief examination of ai-
tack, scout, assault, and cargo helicopler
calegories coupled with a quick review of
aircraft survivability categones highlights
current R&D achievements.

The attack category

In the attack category, the fully moderm-
ized AH-15 is a very capable anti-armor
system, But by itsell, it cannot fill the Army
Aviation antiarmor role for the near and
mid-timeframes. Thus the need exists for
the AH-64 APACHE.

The APACHE is a twin-engine, tandem
seated helicopter designed from  the
beginning as a stable, manned aerial wea-
pon system. Rt will provide responsive
direct aerial fires as an integral element of
ground combat units. It will be fully
capable of parforming its mission at night
and in adverse weather conditions.

Presanily the scoutiobservation fleet is
composed enlirely of the OHE and
OH-58. Both these alrcraht have limitations
in performing their mission around the
clock in a high-threat environment,




Therefore, we have established two new
programs to improve our scoulichserva-
tion capability.

First, the OH-58 fleet is undergoing
modifications o convent 585 CH-58A's to
the OH-58C configuration. This will pro-
vide a scout helicopter that can perform
adequately with the AH-15 COBRA.

Additional OH-58 airframes will be
modified into a more capable, near term
scout helicopter. The Army Helicopter
Improvement Program {AHIF) will pro-
vide an improved high-density altitude and
hot day performance scout helicopter. A
mast-mounted  sight will incorporate a
{aser designator and FLIR capability, im-
prove survivability, and make it capable of
operating with and supporting the AH-64
attack helicopler.

Assaultfutility helicopter im-
proverments are equally important to the
mission of Army Aviation. The UH-i

modernization program, staning in the
late 80’s, will include new composite
totor blades, modern avienics, improved
drive-irain components, and other safely,
maintenance and survivability features.

The assault category

The BLACK HAWK has become a re-
ality through the team efforts of many
people. It represents one of the most
successiui efforts in the history of R&D.
The BLACK HAWK is a substantial im-
provement in performance and capability
aver the UH-1. It is our first true sguad-
carrying helicopter, and its battlefield sur-
vivability is unequaled by any cther pro-
duction helicopter in the world.

In the cargo area the modernized CH-
470 helicopter has been improved to
provide a cost-effective means to sustain
a medium lift capability beyond the year
2,600, This modernization is achieved
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through a complete remanufacturing ef-
fort to incorporate increased capability
with greater survivability, and better relia-
bility, availabity, and maintainability
through improved technology compo-
nents and subsystems.

The result is a cargo fleet with increas-
ed effectiveness and readinesss through
reduced maintenance man-hours per
flight hour, The first modernized CH-470
will be delivered to the Army in May
1982,

An aggressive ASE program

The Army has an aggressive Aircraft
Survivability Equipment (ASE) pro-
gram fo supporl Army Awviation, The pro-
curement and installation of this equip-
ment will assist Army Awviation in ac-
complishing its mission in spite of the
Soviel air defense threat. ASE is prob-
ably the most costeffective combat
multiplier that we can apply o our air-
craft; therefore, it is a very high priority ef-
fort which is intensively managed.

While these many systems are reach-
ing the troops, continuing Army advanc-
ed R&D programs will affect modemiza-
ticn significantly beyond the 1980's. A
brief summary of the most promising of
these efforts demonstrates the effects of
R&D on the future of Army Aviation,

ACAP — A promising program

The first promising program is the Ad-
vanced Composite Airframe Program
(ACAP). The ACAP wil demonsirate
methods for employing advanced com-
posites in the primary airframe structure
of military helicopters.

It is anticipated that the ACAP will pro-
vide an approximate 17% reduction in
production costs and 22% reduction in
waight. By 1984, this should enable the
Army to pay less per pound for aircraft,
carry more ordnance of fuel, and en-
hance survivability.

The second effort is the Advanced

Digital/Optical Control System (AD-
0CS). Objectives include developing,
demansirating, verifying, and applying
improved flight control technology to
provide greater helicopter mission
capability and survivability while
significantly decreasing pilot work
load. Supporting development will in-
clude an evaluation of digital/fiber op-
tic components and flight test/demon-
stration of a complete control system
in FY B84.

These programs and others such as
the Advanced Technelogy Demon-
strator Engine (ATDE), the Inte-
grated Technology Rotor (ITR), and
the fuel efficient Modern Technology
Engine (MTE) are major advanced
deyelopmeant efforts which fully
demonstrate the R&D community’s
contributions to the Army's follow-on
modernization and next generation
helicopter programs,

Problems and challenges

Motwithstanding .the fact that R&D
has generated substantial progress in
modernization and will continue to pro-
duce exciting advanced development
efforts, we can rest assured that per-
sonnel involved in R&D will not rest
upon the past accomplishments.

Improvements are needed in our
ability to fight in a modern-chemical-
biglogical warfare environment, and to
fight in the face of ever-improving
enemy air defense systems. In addi-
tion, there are still the problems of an
aging fleet; a shortage of modern
materiel Army-wide — not just avia-
fion; and the trauma of playing “catch
up'’ with peacetime budgets.

Although their challenges are for-
midable, AVRADCOM and the Army's
R&D community of players will meet
the challenge in order to enhance the
effectiveness of Army Aviation as par
of the total Combined Arms Team. 1l




THE ENEMY WON T WAIT

FOR THE
ICING
CLEAR

" So don't let it ground your
defenses either. -

Leigh has designed an lce Detec-
tion System specifically for helicop-
ters that makes. flying on the margin
conSIdarany safer So that you can
surprise him.

The system gives fast and accur-
ate warning of icing conditions.
Aircrew quickly know the severity
of the icing being encountered — a
cockpit display gives a precise read-
out of the hquzd water content in
the ambient air.

Weight will not keep you down
either, Microprocessor electronics
ensure a lightweight unit of !ess
than two pounds. .

There's more. Mated with Leigh's
Integrating Rate capability, our sys-
* temn wili calculate the amount of ice

LEIGH

building up over a period of time.
Cutput signals can be used to trig-
ger cycling of the de-icing equip-
ment, reducing the possibility of
uneven shedding of ice from the
blades.

If you'd like to know mare about
keeping your defenses up, call
Tom Sprusten at (613) 820-9720,
or write to Leigh Instruments Lid.,
Engineering and Aerospace Division,
2680 Queensview Drive,

Ottawa, Canada X2B 8J3.
Telex 063-4129.
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A view of
the future

threal weapons systems as well as

increased concern about the
capability to deploy and operate U.S.
Forces in various geographical locations
pose both a challenge and an opportuni-
ty for Army Asviation and USAAVRAD-
COM.

This challenge is aggravated by the
aging of our light helicopter fleet and
continuing resource constraints, As |
raported o you in the 1980 AVRADCOM
issue of Army Aviation Magazine, R&D
continues 1o provide neaded solutions to
tomorrow's thraat.

| am proud to report that cooperation
has never been better between the user
and development communities 1o
enhance Army Aviation's ability to meet
and defeat this formidable threat.

The TRADOC community has devel-
oped an AirlLand Battie Concept which
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of the United Siates Army Aviation Research and
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THE widely publicized growth in

tion of

drives the twelve Mission Area
Analyses (MAA) being conducted by
TRADOC Centers. The Awviation Mis-
sion Area Analysis (AMAA) is schedul-
ed for completion by the USAAVNC in
early 1982 and will identify Armmy Aviation
deficiencies for comection.

When tactical, organizational, and/or
training solutions to these deficiencies
are possible, they will be pursued. When
tactical, organizational andfor training
solutions are either not available or insuf-
ficient, materiel solutions will be sought.

AVRADCOM has supported the
AMAA by identifying technological op-
portunities for Army Awviation of the
1980's and "80's and by identifying can-
didate materiel solutions to deficiencies.
It is worth emphasizing that the accuracy
of both the threat and technology fore-
casts are crucial to the validity of any
MAA,

Concurrant with the user community's
AirfLand Battle Concept and AMAA af-
forts, the development community has
been aggressively developing a hierar-




chy of Department of the Army (DA),
HQ DARCOM, and Army Aviation long
range research, development, and ac-
quisition (RDA) plans.

The DA Long Range RDA Plan per-
tains to the 15 years of planning the Pro-
gram Objectives Memorandum (POM)
and itz Extended Planning Annex
(EPA). This drives the DARCOM Long
Range HADA Plan which Identifies
research and technology and acquisition
programs 1o satisfy MAA deficlencies,
and explains how the technology prod-
ucts support future developments 1o
solve deficiencies.

The Army Aviation RDT&E Plan,
published annually by AVRADCOM prov-
ides: an executive summary of Army
Aviation's 20-year RDT&E Plan, the
concept-based acquisition strategy ad-
dendum upon which ocur R&D is based; a
threat addendum; and a capability
analysis addendum which identifies 1o
the user the capability enhancement
potential of planned future systems and
proeduct improvemants.

DA RDA Strategy Group

The DA RDA Strategy Group formed
by the Weapon Systems Awviation Divi-
sion of ODCSRDA has been instrumen-
tal in enhancing user/developer coor-
dination and cooperation achieved this
past year.

This group of senior military and
civilian representatives from ODCSRDA,
HO DARCOM, AVRADCOM, ODC-
SOPS, HQ TRADOGC, and the
USAAVNC Directorate of Combat
Developments was organized in 1980,
Motable achievements of this group to
date includa:

® A hierarcy of DA, DARCOM, and
AVRADCOM Long Range RDA plans
responsive to the AMAA and the 1980
Assistant Secretary of the Army (RDA)
Vertical Lift Technology Review Feport
findings of Figure 1.

® Ariculation of Army Aviation RDA
programs resulting in program funding
growih to meetl user needs as shown in
Figure 2.

@ Preplanned Product Improve-
ment (P¥) Programs for the UH-G0A,
AH-64A, and CH-47D beginning in FY
83, 84, and 85 respectively.

® Planned future generation of light
helicopters, the LHX, The LHX will con-
sist of scout/attack & utility observation
VErsions using common dynamic com-

FIGURE 1
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FIGURE 3

ponents. The LHX is intended to be the
light, affordable complement to the
AH-84 APACHE and the UB-80A BLACK
HAWK. It will replace the aging AH-1,
UH-1, and OH-58 fleet in the 1530's.

® A planned special electronic mis-
sion aircraft, the SEMA-X to provide a
standard, military airborne platiorm for
our SEMA missions of the 1980's.

The threat, lessons learned, current
and projected resource constraints, and
technology forecasts indicate that there
are certain high pay-off approaches o
developing materiel for the Army Aviation
element of the Combined Arms Team of
the future. Figure 3 above covers sever-
al approaches that are discussed below:

& Design for operation on the in-
tegrated battlefield — Aviation Life
Support Equipment is being developed
to permit operation on the future bat-
tlefield where nuclear, biological,
chemical {NBC} and laser threats are
present. This eguipment includes the
Aircrew Life Support System - In-
tegrated Battlefield (ALSSIB}, the in-
tegrated aircrew helmet, new aviator pro-
tactive mask, nuclear flash goggles,
laser eye protection device, and the on-

board oxygen generating systern. Air-
crew and ground crew protection, cool-
ing, decontamination, and rest must be
provided.

An Aircraft Decontamination Deic-
ing and Cleaning System (ADDCS} is
being developed and research con-
tinues on new decontaminates. Unat-
tended Aerial Vehicles (UAVs) are be-
ing investigated to perform NBC
reconaissance to provide a form of
remota detection.

& Reduce size and power con-
sumption — The Advanced Com-
posite Airframe Program {ACAP}, in-
itiated in FY 81, is expected to
demonstrate weight and cost redue-
tiens of 22% and 17% respectively,
Lightweight, fuel efficient engines, such
as the 800 shp Advanced Technology
Demonstrator Engine {ATDE) and the
5,000 shp Modern Technology Demon-
strator Engine (MTOE}, will add to the
expected savings generated by ACAP,
The MTDE is targeted for the CH-47D
P3l program and will decrease mission
fuel required by 19%, increase payload
range by 36%, increase payload capabi-
lity by 47%, and increase productivity by
74%. The ATDE is expected to provide a
20% reduction in fuel consumption and
to be a candidate engine for the LHX.

® Reduce the manpower require-
ments — Ongoing LHX Concept For-
mulation efforts are evalvating the
feasibility of a single crewmember
cockpit, a feature which potentially
could reduce size, fuel consumption,
and manpower requirements. Although
several valid technical and operational
feasibility issues need resolution and
will be investigated during the LHX Con-
cept Formulation effort, the single
crewmember cockpit concept could
significantly increase our battlefleld
capability by permitting a larger fleet of
LHX airgraft for the same number of
aviators in comparison to a dual




A NEW LOOK AT THE
ELECTRONIC BATTLEFIELD

Successfully field demonstrated to the U5 Army, Loral's
new Radar Frequency Interferometer (RFI) quickly and
quietly detects, identifies and locates hostile tactical
radars with deadly accuracy.

Tactical applications of the Loral RFI range from
precision cueing of optical/electro-optical systems
and weapon set-on to real-time surveillance,

Non-radiating and unaffected by atmospheric
obscuration, the extremely small, lightweight mast-
mountable RFI is readily adaptable to both
helicopters and a wide variety of ground wehicles.

The uncanny ability to pin-point enemy tactial radars
makes the Loral RFI a potent factor in the battle-
winning force multiplication equation.

For further information contact the Director of
Marketing, Loral Electronic Systems, (?14) 968-2500,

Al

ELECTRONIC SYSTEMS
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Increased combat
effectiveness through ASE.

Laser
Warning
Receivers

LT
KT

Sensor Linit Inferface Unit

See our exhibit at the AAAA Nattonal
Convention, 22-25 April, Chase Park
Piaza Hotel, 5t Lowis, Missouri

Aircraft survivability in the modern
battlefield depends on the deploy-
ment of sensors responsive to new
threats.

Perkin-Elmer is continuing to apply
its technology to counter the threat
that laser-guided weapons pose o
military vehicles.

The !atest application of our tech-
nology is the AN/AYR-2 Laser Detector
Set which is designed to warn Army
aircrait of laser illumination from hos-
tile weapon guidance systems. The
Sensor Units possess the logic for
lager detection and identification in the
presence of natural background. An
Interface Unit then sends a signal to
the AN/APR-3% Radar Warning
Receiver, for appropriate flight crew
response.

Perkin-Elmer's Laser Warning
Receiver capability includes:

B Adaptability to meet new optical
threats

H |ntegrated logistic support

B Compatibility with digital data bus

| Systems modeling and design
analysis

m ECM/OCM interface

If you would like ta talk it over, con-
tact Perkin-Elmer Corporation, Electro-
Optical Division, 100 Wooster Heights
Road. Danbury, Connecticut 06810
Or call (203) 797-6015.

PERKIN-ELMER

Respensive Technology




crewmember aircraft. Unattended
Aerial Vehicles (UAVs) have many
potential missions in addition o the fire
support role of the Agquila, thereby free-
ing aircrews for those missions not
suitable for UAVs. UAV future applica-
tions include: MBC reconnaissance,
decoy/harassment, electronic support
measures, radio relay, electronic CM,
mine detection, psychological opera-
tiens, and meteorological data collec-
lion,

® Standardize—This is the
premise for the LHX and SEMA-X pro-
grams. Presently there are 10 dilferent
Army airborne Intelligence/Elec-
tronic Warfare (IEW) platforms, most
of which are modified civilian fixed-
wing aircraft. The SEMA-X is intended
to replace the OV-1, RV-1, RU-21, and
RC-12 aircraft in the 1990's. SEMA-X's
primary role will be to gather battlefield
intelligence for use in directing ac-
tivities along the Forward Line of
Troops (FLOT) and will also perform a
reconnaissancefearly warning role.
The UH-604, AH-84A, and CH-47D P3|
programs will enhance ASE and
avionics standardization.

Lightening an aviator's load

® Simplicity — Aviation electronics
technology is providing many oppor-
tunities for simplitying materiel and the
aviator's workload.

The Army Digital Avionics System
(ADAS) will reduce electrical swilches
by 56%, circuit breakers by B0%, con-
trod panels by 50%, instruments and in-
dicators by 76%, status annunciation by
85% while increasing redundancy and
system rediability.

Simplicity is also being pursued in
other compaonent technology programs,
such as the Army/MASA Integrated
Technology RotorfFlight Research
Rotor (ITR/FARR) Program where ad-
vanced design concepts and materials

are expected to yield a 60% areduction
in rolor system par count, 50% reduc-
fion in maintenance manhours/flight
hour, 100% increase in MTBR, and
reduce basic rotor weight by 15%.

@ Preplanned Product Improve-
ment (P} — In his memorandum of
30 April 1981, Deputy Secretary of
Detense Carlucci defined P39 as an
evolutionary approach which mini-
mizes lechnological risk, and inserts
advanced lechnology through planned
upgrades of those deployed subsys-
tems which offer the greatest benefits.
He recommended that most new and
exisling systems should be partitioned
for performance growth through the
application of sequential upgrades to
key subsystems. The Army Aviation
long range RDA plans comply by in-
cluding P31 for the UH-80, AH-64,
CH-47, LHX, and SEMA-X.

® Choose the ‘‘State-of-the-Art
over the "Fringe-of-the-Art"" — The
P2 concept is that state-of-the-art im-
provements will be grouped in a block
improvement of a system allowing sys-
tem evolution. If a P3 or new system
program s to be of acceptable risk and
yet seize technological opportunities
we must be certain that a technological
advancement has been demonstrated
to be state-of-the-ar.

The demonstrator programs

This is the essence of our
technology demonstration (6.3A) pro-
gram. Current or planned demonsira-
tor programs include: Helicopter
Adverse Weather Fire Control/Ac-
quisition Radar (HAWFCAR); Ad-
vanced Low Observable Aircraft
(ALOA); 5,000 shp MTDE; 800 shp
ATDE; Air Self Defense System
(ASDS); Fiber Optic Guided Missile
(FOGM); Helicopter Adverse
Weather Target Servicing System
(HAWTSS); Helicopter Automatic

“ FEB.-MAR. 1882/ A VIEW OF THE FUTURE



Targeting System (HATS); Inte-
grated Technology Rotor/Flight Re-
search Rotor Program (ITR/FRRA);
Advanced Digital/Optical Control
System (ADOCS); Advanced Com-
posite Airframe Program (ACAP);
Light Helicopter Advanced Technol-
ogy Demonstration (LHATD); and
Rotorcraft System Integration
Simulation (RSIS).

The Manufacturing Methods and
Technology (MM&T) program also as-
sists in the maturing of technology by

USER'S INFLUENCE ON R&D AS A FUNC-
TION OF TECHMOLOGICAL MATURITY
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FIGURE 4

demonstrating promising improve-
ments in manufacturing programs and
tooling, such as low cost composile
main rotor blades, an all composite
transition section for the UH-60, and
industrial robotics.

® Reduce cosls — Many of the
aforementioned programs will reduce
acquisition and life cycle costs. In the
interest of reducing the cost of training,
AVRADCOM is investigating the
reduction of the specific cost of firing a
HELLFIBRE missile. Equipping the
relatively low cost 2,75" rocket with a
“strap down'" laser semi-active seeker
will, in effect, provide a low cost
HELLFIRE emulator. The 2.75"
emulator is estimated to cost only ap-
proximately 8% of the actual
HELLFIRE round.

The obvious side benefit of prov-
iding point targel guidance to the
2.75" rocket, equipped with the new
MHKEE6 motor, gives a substantial capa-
bility against light armored or wheelad
vahicles which would otherwise re-
quire the expenditure of a HELLFIRE
missile for long ranges.

As illustrated in Figure 4, the opera-
tionally driven portion of our R&D re-
sources is predominant and the user
community's influence over the R&D
program and planning this year has
been unprecedeanted,

Technology push is vital

However, we must not neglect the
two other important portions of our
R&D program, i.e., the relatively inflex-
ible portion which comprises the cost
of doing business and the technology
push portion.

The technology push portion of the
program is vital to the generation and
development of promising new techno-
logical opportunities.

The vitality of this portion of our pro-
gram is evidenced by the presentation
of the Army Award of Excellence for
1980 by the Assistant Secretary of the
Army (RDA) to our LS. Army Re-
saarch and Technology Laboratories,
This award was based on such faclors
as program accomplishmenis, efficient
management of laboratory personnel,
management initiatives and accom-
ishmenis, fiscal obligations perform-
ance and significant improvements
achieved.

Aviation technology is one of the
keys 10 success on the future bat-
tlefield. We should seize upon the
technological strengths of this country
not only to counter the threat but to
provide a Combined Arms Team to
carry the offense and win on the future
battlefield, whenever and wherever it
may be. i




| top-ranking military

jetprop is volunteering
for more special missions.

Beecheraft's rugged C-12
jetprop has earned its military
stripes as a hardworking mil-
itary transport, Its turboprop
economy has been savin
money for the Army, Air Foree
4and Navy and Marines all over
the world, In addition, the
C-12 has gained an enviable
reputation for reliability.

Now it's ready for morc
special assignments.

With available instal-
lations for acrial surveillance,
tactical field support, ECM,
photography, Infra-Red,

Side Looking Radar (SLAR},
remote sensing, and many
others, this versatile aircraft
offers a broad range of mis-
sion capabilities,

And because many of
these special equipment pack-
ages can be qulckF remaved
or converted, one C-12 air-
frame can be used to fill the
roles of several special mis-
sions aircraft.

In addition, the com-
prehensive Beech logistics
support program now assumes
total responsibiiity for all

A Raytheon Company

on-site maintenance, crew
training, parts inventory, and
worldwide technical service.
Ag a result, the C-12 continues
to deliver operational readiness
rates well in excess of 80%,

If your command could
use a special mission support
system with this kind of multi-
role capability, write Beech
Aircraft Corporation, Aero-
space Programs, Wichita,

ansas 67201,



APACHE .

Field Tested Tough

The U.S. Army/Hughes AH-84A
“APACHE's” en-time, on-schedule com-
pleilon of the Army’s Operational Test
Il milestone proved its troop com-
patibility wﬂg ands -on operation by
Army personnel.

During this final demanding three-
month long test, In hot (temperatures
up to 114°}, dusty conditions, the
AH-684A demonstrated outstanding mis-
slon reliabliity. With all maintenance
periormed by Army personnel,
maintenance-man-hours per flight-hour
and other operationat characterlistics

significantly bettered the stringent re-
quirements for the Army’s new anti
armor system.

In OT 1l Atmy pilois logged over
400 flight hours in day/night operations
of AH-64A’s, bringing development
flight test time to over 3,200 hours. The

APACHE. . .fully tested. .
to production.

Hughes Helicopters, Inc.
Ahead of TIME Technology

.transitioning

Transitioning to Productlon



by Richard B. Lewis, Il

The ultimate
helicopter

HAOUGHOUT this issue are
Td'mmhm on a wide varety of

advanced technology demonstra-
tion projects which are all focused toward
application in the next generation of Army
aircraft. We will benefit from fuel efficlent
engines, composite airframes, digital
avionics, and other technologies in the
Light Hellcopter Family (LHX) and in the
new Special Electronic Mission Aircraft
(SEMA-X).

Emerging capabilities such as
millimeter wawe radar — Helicopter
Adverse Weather Fire Control System
(HAWFCARS), and the Helicopter
Automatic Targeting System (HATS),
will be incorporated as block im-
provements 1o the Advanced Attack
Helicopter (AAH) and the Army Helicop-
ter Improvement Program (AHIP).

AVRADCOM will ensure that the very
best technology is provided o the Army in
the earliest affordable timeframe, The two
key precepts of this commitment are 'as
soon as practical” and “as affordable as
possibla.”

There are many other technology op

portunities which are already emer-
ging, which could give us even greater-
capability if the Army wanted, needed, or
could afford this technology. As we incor-
porate these technologies, we will go
beyond the next generation helicopter.

Quantum improvements ahead

All of the ingredients of the future
helicoplers will find their way, at least in
pan, inlo the next genaration of Army air-
craft, Qur major commitment o digital
systems integration is already visible in
the AHIP and in the Coast Guard's Short
Range Rescue and Recovery (SRRA) air-
craft.

Through use of AVRADCOM's Sys-
tems Testbed for Avionics Research
(STAR) aircraft, wa will ensure that ad-
vanced avionics components and sys-
tems are thoroughly debugged before a
commitment Is made to production and
fielding.

In the measurable future, guantum
improvements in navigation wil be
achieved through integration of light-
weight Doppler Mavigation Systems,
the NAVSTAR Global Positioning Sys-
tem, the Position Location Reporting
System/Joint Tactical Information
Distribution System (PLRS/JTIDS)

& FEB.-MAR. 1282 [ FULFILLING THE REQUIREMENTS
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hybrid, digitally stored maps, and other
positioning radar systems operaling
gither in the millimeter wave region or at
10.6 micron wavelengths.

Improved secure communications
will be enhanced through multi-band
radios, SINGCARS-type anti-jam and
intercept resistant technology, and
digital woice processing. Introduction of
micron scale electronics — an output of
the Very High Speed Integrated Cir-
cuit (VHSIC) program — will enhance
the capability and reliability of our elec-
tronic componants while simultaneous-
Iy reducing size, weight, and cost.

Alrcraft survivability equipment will be
expanded to include higher frequency
emittar detection, greater position fixing
accuracy (as demonstrated by RF inter-
ferometers) and adaptive jamming ca-
pability.

Target acquisition/transfer

Onboard fire control systems will be'
linked In real time through target han-
doff equipment to battalion, division and
corps Intelligence Surveillance Tar-
get Acquisition (ISTA) and Command
and Control (C;) networks. Shielding
and coalings will protect aircraft
systems from electromagnetic anergy
weapons, and wide use will be made of
fiberoptic data links for high information
survivability. The man-machine inter-
face will be enhanced through utiliza-
tion of “by exception" controls and
displays, and many onboard systems
will be accessed and controlled through
the crewmember's volca.

Extensive use of composite materials
in secondary structures is apparant on
the BLACK HAWK and APACHE, and
rotor blades on all Army helicopters will
be made of composite materials by the
naxt decade. Several French
heficopters and the Army's AHIP use
composite main rotor hubs. Our ad-
vanced composite aircraft program is

providing the wherewithal to maximize
use of composite materials in the future,

In addition to the obvious advantages
of field repairability, low manufacturing
cost, and inherant survivability, the uss
of composite materials in primary struc-
twres affords design flexibilily needed
for exotic shaping and incorporation of
radar absorbing malerials (for stealth
helicopter properties). Beyond graphite
and epoxy, however, there is a wide
varisty of stronger and more exofic
materials, including metal matrix com-
posites which could find their way into
transmissions, landing gears, and other
highly stressed components should the
need arisa.

Advanced manufacturing technology
will automate the production of aircraft
components making them more afford-
able. Independence from scarce stra-
tegic materials can be achieved through
conversion to sand and coal — primary
ingredients of high-strength filaments
and the resins that bond them together.
Already, advanced resins are baing
employed to protect the leading edge of
the CH-47C/D fiberglass rotor blade
from rain, sand, and spark discharge ef-
fects with stunning results.

Laser protective transparencies and
advanced coatings will increase aircrew
and component survivability in the
"Buck Rogers" battlefield of the future,
Crashworthiness and ballistically
tolerant structural concepts will perpetu-
ate the outstanding survivability already
demonstrated in the BLACK HAWK.

As fuel consumption becomes an in-
creasing Issue for Army Aviation — and
manifests itself in such instances as re-
stricted training, fuel allocation to key
units, and the substitution of lower grad-
ed or syn-fuels, we will be hard pressed
to continue current operations. One ma-
jor shortcoming in the aviation R&D pro-
gram is the lack of funding for an ag-
gressive broadly based engine develop-




ment program wherein we can ansure
that the engines of the 2000's will be
available.

Cur 800 horsepower Advanced
Technology Demonstrator Engines
(ATDE) have already demonstrated the
fuel consumption and specific weight
goals set for the program, but substan-
tial additional funding is needed to com-
plete full military qualification and make
these engines available for LHX, AHIP,
or other future aircrafi.

In like manner, we have the knowl-
edge to proceed with the fuel efficient
engine in the size range needed to
power the CH-47, one with the potential
of saving millions of gallons of fuel a
year.,

At issue here is the up-front invest-
ment required to achieve these results,
given the scarce financial resources
available to the Army today. So, in the
'‘90's, wa're going to have to make do
with product improvements of the T-700
and perhaps a fielded version of the
ADTE and not much alsa.

However, not all is lost because ma-
jor improvements are being made in the
inlet protection, infrared exhaust sup-
pression, electronic fuel control, improv-
ed bearings and seals, and advanced
drive system concepts.

A promising design

Ome very promising new transmis-
sion design is NASA's hybrid transmis-
sion which employs both gears and roll-
ing contact surfaces to transmit lorque
with much reduced transmission noise.
The concept is less complex than cur-
rant fransmissions and is expected to
lead to reduction in costs. The use of
ceramics for bearings and other
selected engine components will in-
crease with attendant life improve-
ments.

Depending upon the economics of
world oil production, it is probable that

syn-fuel based engine fuel stocks will be
employad with some changes required
on the part of engine designers to ac-
commodate different starting character-
istics and different types of impurities
that are not governed by the fuel
specifications.

We're already confident in our ability
to operate the newer generations of
engines on such fuels, but many have
to alter our cperating procedures with
the older fielded engines.

It higher speed becomes a mandate
in order 1o effectively compate with our
adversaries’ aircraft, then renewed em-
phasis will be placed on convertible fan-
shaft engine technology 1o give us the
best of both worlds. At the same time,
options for advanced anti-torque control
concepts may demand us o reaxaming
our transmission design approach and
saelection of engines,

The no-all rotor technology (see
Figure 1 below) currently being

CIRCULATION CONTROL TAIL BOOM
1N MANEUVERING PLIGHT

WAHEN WAl BOTOR VELDE:
ITES DECE, THE DIRECT
PRODUCE

FIGURE 1—NOTAR CONCEPT

demonstrated for the Army and DARPA
by a Hughes Helicopters contract may
lead the way to other innovative tail
rotorless configurations in the future,
Better materials for engines and
transmissions are a certainty. We've
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already adopted new families of high
hardness steal for improved gear life,
and we're examining a variety of ad-
vanced manufacturing technologies to
ensure the high temperature capacity of
our turbines, and at the same time, re-
tain the strength needed for a viable life-
cycle fatigue endurance.

The increasing use of ceramic coat-
ings for temperature barrier protection
and control of engine clearances will
provide significant increases in the
overall efficiency of ocur engines.

A look at the aeromechanics

Mo forecast of future helicopter
technolegy would be complete without
an examination of the asromechanics
attributes of the wvehicle. We have
aglready enjoyed the benefits of tip-
shaping, advanced airfoils, and higher
rates of twist on the main rotor sections
of our Advanced AfNack Helicopter,
AH-15, and BLACK HAWIK aircraft,

Full-scale testing has already
validated the concept of a completely
bearingless main rotor with attendant
reduction in maintenance and compo-
nent cost. Tests are underway presently
to examine, in fulkscale, the response
of higher harmonic control inputs to the
rotor system, Model tests have shown
that appropriate multi-cyclic pulsing of
the rotor can significantly attenuate
undasirable vibration characteristics.

Rotor noise reduction

Other concepts being examined in-
clude aeroelastic conformability which
would permit the rotor to respond to
control inputs or gusts in such a manner
as to always seek an optimum loading
distribution, thus maximizing perform-
ance throughout the flight envelope, We
are increasingly able to design rotors
from the ground up, that is, using wind
tunnel test data on advanced airfoil sec-
tions and sophisticated numerical

analyses 1o tailor a rotor blade design to
a specific set of mission conditions,
This process has already been prov-
ided for information to industry as they
submit their proposals on the UH-1H
composite main rotor blade product im-
provement program. As a result of a
cooperative lest program with ONERA,
France's equivalent of NASA, we have
gained new insight into the mechan-
isms which generate rotor noise, and a
breakihrough In understanding rotor
noise appears 10 be on the horizon,

Higher speed capabilities

As we look at higher speed capabili-
ty, we have been extremely impressed
with the performance of both the Sikor-
sky Advancing Blade Concept (ABC)
aircraft and the Bell XV-15 Tilt Rotor
Research Aircraft (TRRA). As mis-
sions are defined which require a com-
bination of low speed, agility, and high
speed cruise capability, we may be able
to bring these aircraft into engineering
development and exploit the very fine
potential which is already demon-
strated.

A key tool in the development pro-
cess of any new sophisticated aircraft
system is analytical simulation; our
capability to do this has been materially
enhanced in a cooperalive program
with NASA involving the Vertical Mo-
tion Simulator (VNS). The Army has
modified the motion base and has add-
ed an improved cab and upgraded the
visual image facilities. The overall facili-
ty computation power and operations
support are shared with NASA. We are
systematically investigating the
machine interface parameters which
will allow us to optimize the use of
valuable aircrew assets in an increas-
ingly sophisticated battlefield arena.

To round out the development of fu-
ture aviation technology, as least brief
mention of future weapons systems is




required. Because of the classification
of this article, it's not possible to go into
sorne of the details inharent in the many
opportunities which exist. However, it is
appropriate to point out that quantum
improvements are emerging with re-
spect to our ability to fly and fight in
adverse weather and at night.

Mext generation Forward Looking
Infrared {FLIR} technology will employ
staring focal plane arrays with increas-
ed sensitivity and improved resolution,
Millimeter wave radars will be employed
for a variety of functions, including
target acquisition, terrain mapping, and
navigation updating. Laser radars may
be employed for axtremely precise 1o-
calization of wire hazards or distant
target arrays.

Greater lethality foreseen

In the fire control system itself, in-
creasing use of distributed processing
will be employed to exploit the abun-
dance of sensors on our future aircraft.
In turn, integrity of the fire control
system will be assured through applica-
tion of an optical muliipléx data bus
structure, improved bore-sighting, and
automatic handoff from the on-board
fire control to the weapons. Greater
lethality will be achieved through in-
creased fire control accuracy and betier
fusing and warhead design.

Increasing use of indirect fire will be

facilitated through command and con-
trel links and automatic target handoff
systems. Fiber-optic links may be em-
ploved to provide an anti-jam, non-line-
of-sight capability for future crew-guided
missiles. Hypervelocity rockets and
missiles will be employed to shorten the
time lines of engagement. Progress will
be made in the direction of fire and for-
get weapons systems.

So. . what's beyond the next gen-
eraticn helicopter? . . Many things that
we cannot afford in the near term, a
numbier of technologies which are still
too immature to presage successful en-
gingering development completion. A
much improved working level dialogue,
established between the development
and user communities, will ensure that
as technologies reach an apprepriate
stage of maturity, they wil be con-
sidered for application on current and
future systems.

21st century technology

As a result, it is highly probable that as
we provide major block improvemenis
to the BLACK HAWK and the APACHE
Advanced Attack Helicopter, they will ad-
vance past the next generation of helicop-
ter and become the representatives of
2ist century technology which will
restore this MNation's ability to meet a
sophisticated and  numerically  strong
enemy on equal footing. i
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by LTC Grady W. Wilson

The Army's
flying ice maker

in Vietnam and the resultant shift in

emphasis o the European theater
led the Army to the realization that the
existing helicopler fleat was not equip-
ped to handle the enfire spectrum of the
European winter,

Mone of the existing fleet possessed a
systemn capable of detecting or operating
in the often present European icing con-
ditions, Prior to this time, the operation of
helicopters in icing conditicns was either
forbidden or considered "'not conducive
to longevity.”

Unforunately, Soviet operations in the
Siberian winter necessitated an icing
capability in their helicopters. Thus, it
became imperative that the U.S. Army
develop an all-weather capability in its
helicopter flaat.

This realization led to the development
of one of the most unique pieces of test
equipment in the Free World: the Hell-
copter Icing Spray System (HISS), the
Army's fiying ice maker. This system is
assigned to and operated by AVRAD-
COM's LS. Army Aviation Engineer-

ABOUT THE AUTHDR

THE termination of U.S. involvernent

An experimental lest pilot, Lieutenant Colonel Gra-
dy W. Wilson is assigned to the Director of Flight
Test al thie US Army Aviation Engineering Flight Ac-
tivity (AEFA), Edwards Air Foroe Base, ornia.

ing Flight Activity (USAAEFA) located
at Edwards AFB, California,

The **plumbing” explained

The HISS is mounted in a highly modi-
fied CH-47C CHINOOK and consists of
an 1,800-galion water tank, a 60-foot
wide spray boom assembly suspended
beneath the aircrafl from a cross tube
through the cargo compartment, and the
associated water and bleed air plumbing
necessary to transfer the water to the
spray nozzles located on the boom,

The boom assembly consists of two
concentric fubes which allow the water-
flowing through the inner tube o be sur-
rounded by hot bleed air to praven! freez-
ing. The bleed air under pressure then
exits through the nozzies and produces
atomization of the water.

The water capacity of the tank is res-
tricted to 1,400 gallons due to weight and
balance considerations of the CH-47C.

Tha success or the failure of any
simulation is measured by how closely
the product approaches the natural
condition. In the case of the HISS, is
value is measured by how closely it can
approximate the natural icing cloud.

To evaluate this, it was first neces-
sary to characterize a “‘natural cloud.”

£ FEB-MAR. 1882/ THE ARMY'S ICE MAKER
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The HISS emblem (above) tells it ail.

All clouds can be generally described in
terms of their droplet sizes, the droplet
distribution (the number of drops of
gach size}, and the liquid water con-
tent (LWC} in grams per cubic meter
{gmima).

The icing cloud most encountered by
the helicopter is of the stratus type, and
usually contains a median volumetric
droplet (MVD)size of 9 to 18 microns
with LWC's ranging up to 0.6 gmim?.

The cumulus cloud can be expected
to contain slightly larger droplets with
LWC's ranging to 1.6 gm/m?®. By way of
comparison the current HISS configura-
tion produces an MVD of 20 to 50 mi-
crons depending on the flow rate and is
capable of LWC's from 0.25 o 1.0
gmim3. The 0.25 gmim3 cloud can be
produced for 80 minutes while the 1.0
gm/m? cloud can oniy be produced for
45 minutes.

The test results obtained with the
HISS have proven that its current con-
figuration produces an acceptable si-
mulation of the natural icing environ-
ment. This has led to the use of the
HISS as a primary icing certification
vehicle by the U.S. Army. it allows the
test aircraft to be subijected to a much
broader range of water contents than
could be countered in natural icing.

It also allows the temperature to be
varied through the variation in alitude.
The normal test mainx for moderate ic-
ing will include liquid water content to
1 gm/m? at —5°C and decreasing
lingarly to 0.25 gmim® at —20°C.
Testing is not conducted at eolder

lemperatures due to the rare occur-
rence of ice at these temperatures
under natural conditions.

The current USAAEFA test pro-
cedure reguires a formation of 3to 4 air-
craft determined by the test airspeed.
The normal flight consists of the HISS,
the test aircraft, the Firebird chase
(JUH-1H helicopter equipped with a fire
suppression system) and a high-speed
photographic chase (normally a U-21). If
the test airspeed is compatible with the
Firebird chase, it doubles as a
photographic chase thus eliminating the
need for the high-speed chase.

A 1,500—12,000 foot sweep

The normal procedurs calls for the
high-speed chase 1o enter the test area
approximately 10 minutes prior to the
remainder of the flight and conduct a
temperature sweep from 1500 feet
AGL to 12,000 feet MSL. This informa-
fion is then relayed to the remainder of
the flight allowing them to iniliate a
climb to the test altitude for the
temperalure desired. Lpon entering the
test area the HISS reduces airspeed to
40 KIAS, lowers the spray boom and in-
itiates the desired flow rate. The HISS
then accelerates to the test airspeed (80
to 120 KTAS) and the test aircrafi enters
the cloud from below.

The test aircraft maintains horizontal
spacing (stand-ofi distance) at 150 feet
by using a lighting system mounted on
the aft portion of the CH-47. The lights
are triggered by a radar allimetar whose
antennas are mounted in the upper por-
tion of the carge door, and iluminates a
rad light if the distance is less than 150
feet and an amber light if the distance is
greater than 180 feet.

After the test aircrait is in position, the
chase moves into formation on his right
side allowing both visual and photogra-
phic coverage of the ice agcretion on
the test aircraft. The flight then pro-




ceads in this manner until the test air-
craft experiences some undesirable
characteristic or the water or fuel load
dictates a return to base.

Testing started in 1973

The initial testing with the HISS was
conducted in 1973 at Fairbanks, Alas-
ka. Since then the system has been am-
ployed in Alaska, Moses Lake, Wash-
ington, and, for the past four years, at
St. Paul, Minnesota. Practically every
aircraft in the Army inventory has been
tested behind the HISS to include the
UH-1H, AH-1Q, AH-1G, CH-47D, YUH-
B0, YUH-61, UH-60, and OV-1,

Developmental anti-ice/de-ice  sys-
tems for helicopters ice protection have
also been flight tested. The past two
years has seen the first usage of the
systern by a commercial firm. During

PR L o

basic terms of this agreement stated
that in return for continued FAA funding
support, the HISS would be made
available to commercial users.

The future for the HISS holds a conti-
nuing improvement program on the
cloud size and droplet distribution of the
cloud. This past winter saw the installa-
tion of a separate APU to provide an in-
creased bleed air capability for the
boom. Long range plans call for an im-
proved system incorporating a larger
water capacity and larger spray boom to
be deployed with the improved capabi-
lities of the CH-47D.

Mear term plans call for the modifica-
tion of the aircraft to a fiberglass rotor
blade configuration during the spring of
1982, and the possible installation of a
second APU to further increase the
blead air supply.

HISS shown during BLACK HAWK certification tests

the winter of 80-81, Bell Helicopter
Textron (BHT) conducted approx-
imately 20 hours of icing tests on the
Bell 412 behind the HISS.

This past winter (81-82) both BHT
and Sikorsky Aircraft had entrants in the
lcing test program; Bell with the 4125T
and Sikorsky with the S-76. This
cooperative effort was made possible
through an interagency agreement be-
tween AVAADCOM and the FAA. The

The HISS has been instrumental in
the cerification of the BLACK HAWK
for the moderate icing envelope, and
this past winter saw the newest member
of the Army helicopter family, the YAH-
B4A, receive its initial icing trials,

Whatever the future of Army Aviation
may be, you can be certain that the
HISS will play a major role in the
achisvement of all-weather capability in
the Army fleet. nn
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For the 2000's
Jjust ahead: LHX!

HE U.S. Army's inventory of light

helicopters is comprised of several

thousand scout, attack, and utility
aircraft. These alrcraft were acquired in
the '60's and early '70's and will soon
reach a normal 20-vear service life.

It's a matter of gome concern that this
aging fleet could become an operationally
deficient and economically unsupporable
force, This condition is expected to be
somewhat relleved through implementa-
tion of the Army Helicopter Improve-
ment Program (AHIP) and Introduction of
the AH-64 and the UH-60 helicopters dur-
ing the '80"s. However, the AHIP is an in-
tarim sclution to the Army’s reguirement
for & scout helicopter,

The problem is further aggravated by
evolving tactical concepts which envision
operation over wider ranges in highly
dynamic battlefield settings. Thase scen-
arios place an Increased emphasis on
such factors as mobility, sustainability,
and control measures. Rapid deployability
to various trouble spats around the world
is also a major factor; and the ability to

Looking ahead to #n LHX advanced deve At
am, Dr. Lewls L. Feasier serves as the Direc-
of Advanced Systems (DRDAV-N) al the U.S,

Ar_mr .ii‘l!‘.‘!‘l Research & Developmant Command,

conduct operations at night, under ad-
verse weather conditions and in the pre-
sance of batiefield obscurants, such as
smoke, haze, and dust, i considerad
assantial,

Some areas of concern

Survivability on the battiefield is ex-
pecled to become increasingly difficult
dua o the use of improved conventional
weapon systems and potential for the in-
troduction of non-conventional weapons.
For the helicopter, this means surface-1o-
alr guns with higher rates of fire, better fire
control, and more lethality; surface-to-air
missiles with advanced guidance and
higher fight velocities; and threat aircraft
— both rotary and fived wing.

Two major areas on which the Soviets
are placing a great deal of amphasis are
air defense and electronic warfare capabi-
lities, They apparently recognize these
two areas provide a high payolf for in-
creasing their overall combat effec-
tiveness and are rapidly expanding their
capabilities in both areas,

Other areas of concern are repre-
sented by their attention to developing
rotary wing air-to-air tactics, employ-




ment of chemical agents, and develop-
ment of tactical lasers as well as more
exotic systéms.

Projecting the U.S. Army helicopler
fleet into the 1980's time frame and
comparing its capability to that of the
forecast threat produces the following
list of perceived needs:

#® High target servicing rate.

® Advarse environment operation.

® Nuclear, Biological, and
Chemical (NBC) and Electromagnetic
Particle (EMP) tolerance.

& Rapid deployment capability.

® Improved speed, range, endur-

® |Improved speed, range, endur-
ance, and dependability.

® Pracise navigation and larget
location.

To meet these needs and enhance
the future force structure, AVRADCOM
has been conducting concept formula-
tion studies for a new aircraft system
known as the Family of Light Helicop-
ters (LHX).

These studies are designed to prov-
ide information that will assist the
Command in structuring its technology
base program and in supporting an LHX
advanced development program begin-
ning in mid-1983. Prototyping would
start in 1986-1987 with the first delivery
to units in the field being scheduled in
the mid-1820s,

Cost as a prime consideration

A primary consideration for the LHX
is an alfordable aircraft design that can
be produced in large numbers. An arm-
ed scout version is planned for initial
development with attack and utility
derivatives to be evolved around a com-
mon sel of dynamic components (en-
gines, transmissions, rotors, etc.).

It's envisioned that both the scout
and attack variants would use the same
girfframe and that a different airframe
would be required for the utility model,

Along with low cost, a small air vehicle
in the 6,000-8,000 pound gross weight
category is desired. Other genaral
characteristics to be incorporated in
the LHX are the “ilities"” — reliability,
maintainability, and survivability,

For the LHX, however, these com-
mon descriplors carry a new dimen-
sion of meaning,

Survivability is to become more a
matter of not balng hit or destroying
the enemy first, rather than the mere
ability to withstand a certain number of
hits. Through the use of composites
and advanced design techniques, the
LHX will be able to continue operation
in a damaged mode; and, while the
mission equipment package, flight
control syslem, radios, etc., may be
degraded, the basic mission can still
be ;

Weapon technology surveyed

To determine candidate weapon
systems for engineering development
in the 1986 time frame, AVRADCOM
recently completed a praeliminary
survey ol weapon technology. In
assembling the report, concept options
for gun-type weapons were submitted
by the U.5. Army Armament
Research and Development Com-
mand (ARRADCOM); missile, rocke!,
and other advanced system concepts
were provided by the U.5. Army
Missile Command (MICOM); and
recommendations were received from
various industry sources.

Several departures from current
weapon design convention were con-
sidered by ARRADCOM: first, assum-
ing & high agility LHX, a limited flexible
mount was used instead of the conven-
tional turret; second, an inler-
changeable armament module was
proposed 1o allow several armament
options; and third, new technological
developments in ammunition and gun

{ FEB.-MAR. 1982 / FOR THE 2000'S — LHX
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compeonentry were exploited. An exam-
ple of one of the designs is shown in
Figure 1 (above).

The missile system options provided
by MICOM represent an extremely wide
array of characteristics and perform-
ance features with substantial dif-
ferences in seeker type, range, and ar-
mor penetration. Other variables rep-
resented by the candidates include
flight trajectory, time of flight, method of
destruction, and probability of hit/kill.

With this survey as a starting point, a
one year investigation will be Initiated in
early 1982 to refine the results and iden-
tify optimum weapon suites for the LHX
family,

Crew workioad reduction is of para-
mount importance and will be accom-
plished through a planned series of in-
vestigations which have already begun
In the concept formulation stage and
will continue into engineering develop-
ment,

A preliminary avionics architecture
study has already shown the potential
for dramatic weight savings of up to
one-third that can be achieved with cur-
rent design approaches, and for work-
load reduction to a level which may per-
mit single pliot combat operation.

One-man cockpit under study

Based on these very promising re
sults, the team of Boaing Vertol/Honey-
well has been awarded a contract to fur-
ther explore the one-man cockplt con-
cepl. If the concept proves feasible,
tremendous savings in weight, man-
power, and training costs will result; If
not, the work will ba directly related 1o

A Performance-Oriented, Piloted Flight Motion Simulator
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workload reduction for a two-man crew,

In developing a conceptual control
and display layout, a performance ori-
ented, piloted flight motion simulator
{(Figure 2 on the opposite page) will be
used to determine the degree of
automation required, the type and loca-
tion of displays, and the pilot’s perform-
ance in acquiring targets, avoiding
threats, and coping with emergencies.

The flight simulator will have the
same visual display that would result if
staring pilot vision sensors were used
with a wide-figld-of-view display. This ar-
rangement can be thought of as prov-
iding "“electronic windows™".

A systematic buildup of conirol and
display configurations will be applied to
the simulator beginning with a relatively
conventicnal helicopter arrangement
that includes a helmet mounted display
and introduces voice monitoring of air-
craft system condition,

ADOCS followed by EMMADS

The next step will provide an Ad-
vanced Digital Optical Control
System (ADOCS) followed by display
upgrades that include flat panel flight
and targeting displays, an electronic
map for navigation, and an Electronic
Master Monitor Advisory Display
System (EMMADS).

Further control system refinements will
incorporate  terrain avoidance, voice
command, and automated flight and
navigatlion modes. A considerable
degree of inventiveness is being used in
the designs which range from an all
heads-up display system to the one
shown at the right in Figure 3 which em-
bodies the electronic window configura-
tion developed for the simulator,

In this concept, the pilot's seat is rais-
ed o see out of limited transparencies
or lowered for flight using the wide-
angle display. While the multi-screen

pilotage display may look like a creation
fram the movie, “Star Wars", further
consideration of such faclors as the
laser threat, NBC protection,
vulnerability reduction, and low detec-
tability may make this a viable option,
The one-man cockpit study is being
performed for the LHX-Scout since it is
expectad 1o be the first version fielded,
and further, it appears that a baseling-
armed scoul configuration can be easily
modified for light attack and light
utility/observation models.

RELATIONSHIP OF SIMULATOR
TO THE LHX CONCEPT

.[-—-T"

FIGURE 3

The final report on the above effort
will be published in Octobar-Movember
1882 and is timed to provide input for a
follow-on advanced development affort
which will include a flight demonstrator,

A new plateau of capability

As mentioned earlier, these and
other studies will provide the foundation
for an advanced development pragram
leading 1o protolype construction and
evaluation. Working closely with the
user and indusiry communities, AVY-
RADCOM is striving to provide a new
plateau of capability for the Army Avia-
tion fleet of the fulure — LHX: small,
fast, and deadly! {1}
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on today’s special mission

reliable 3-phase inverter

off the shelf now at JET.
Our Medel S1-3003 is a

proven performer. It is

completely solid state. Only

aircraft and vehicles calls for a

capable of meeting high power
requirements. And it is available

" If 3-phase high power _réqttirement_é
for special missions give you a headache,
call J.E.T. for fast relief!

Sophisticated equipment

moving part is a cooling fan.
Needs no periodic maintenance!

It is a direct replacement
for 2500 and 3000VA 3-phase
rotary inverters. Highly efficient,
it requires nearly 1000 watts
less input power than &
comparable rotary.

Fully TSO'd and in
production. Alternate systems
available for power ranges up
to SC00VA. Give us a call and
we’ll make your headache
disappear.
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5353 52nd Street, S.E.
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Telephone {616} 948-6800
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by L. Thomas Mazza
and Danny E. Good

ACAP airframes
to flyin 1984

capter which costs less and has

greater capabilities than its existing
helicopters, the Army has embarked on
an ambitious Research and Development
Program which will have helicopters fiying
with airframes constructed of fibrous com-
posites.

AVRADCOM's Applied Technology La-
boratory has undertaken the Advanced
Composite Airframe Program {ACAP}
to develop the design data, and fabrica-
tion and test experience necessary to re-
duce the technical risk associated with the
introduction of fibrous composite aiframe
construction into  aircrait production.

The data and experience developed
and the bengfits demonstrated should
lead 1o an early commitment to the prod-
uction of fibrous composite airframes on
the part of the helicopter manuiacturers
angd an earlier acceptance by the Army

S ABOUT THE AUTHORS

This articte has been co-authored by L. Thomas
Mazza and Danny E. Good, two Project Engineers
assigned to the Applied Technolegy Laboratory,
USAAYRADCOM, located at Fort Eustis, Yhginia,

TO accelerate the fielding of a heli-

and other operators than would otherwise
be possible.

Benetits clearly shown

Over the past 10-15 years, the Govern-
ment and hdustry alike have expended
considersble effort in support of programs
o develop composite materials and de-
sign concepts for application to rotary-
wing aircraft structures. The polential
benefits of composites have been clearly
demonstrated in a variety of advanced de-
velopment programs during the 1970's.

During one such program, an all-com-
posite tail section for the AH-1G helicopter
was designed, fabricated, and successful-
ty flight tested. The Army's UB-80A and
AH-64 aircraft both use fibrous composite
constiuction in secondary, non-flight
eritica, and airframe components today,
towever, there has nol been sulficient
developmental experience to commit to
the production of all-composite airframe.

The unknowns which have inhibited
the helicopter manufacturers and the
military community from fully commit-
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ting to the production of airframe com-
ponents {abricated from fibrous com-
posites can only be eliminated through
a development program such as the
ACAP. The most reliable means of iden-
tifying and resclving problems
associated with the fabrication of a
complete airframe using composites is
to design, fabricate, and test a full-size
airframe.

The assembly of a flight vehicle and
flight testing is necessary to ensure that
alt the interface issues associated with
systems integratton and flight worthi-
ness have been identified and resolved.
A full-size airframe is needed in order to
provide valid detection, vulnerability,
and crashworthiness verification test
data.

The ACAP provides the oppartunity
for a convincing demonstration of the
practicality of applying fibrous com-
posites fo the complex airframe struc-
tures while dealing with the militariza-

tion needs: maintainability, vuinerability
and crashworthiness.

The ACAP will demonstrate the tech-
nological advancements achievable
through the application of fibrous com-
posite materials and advanced design
concepts to the primary and secondary
airframe structure.

The program goals are to demon-
strate compliance with the crashwor-
thiness reguirements of MIL-STD-1280
and improvements in reliability,
maintainability, vulnerability, safety,
and survivability while achieving 2 17%
reduction in airframe production costs
and a 22% reduction in airframe weight
when compared to a baseling metal air-
frame.

The ACAP was initizted in 1979 with
multiple contracts awarded to five com-
panies for the ACAP praliminary design.
In the Preliminary Design Phase, sach
contractor developed a metal baseline
design and three separate composite




airframe design configurations, empha-
sizing cost and weight reduction, in-
creassd ballistic tolerance, and reduced
radar detection,

Trade-off analyses were conducted
by each contractor and a final struc-
turally efficient, low-cost, low-weight,
ballistically-tolerant  design  configura-
tion, which incorporated some radar
signature reduction feaiures, was
selectad.

In the follow-on competitive procure-
ment, contracts were awarded to Bell
Helicopter Textron and Sikorsky Aircraft
to develop the Phase | effort in detail
designs and design support testing of
their selected ACAP helicopter design
configurations.

In addition to the airframe, a landing
gear will also be developed since the
entire crash energy management sys-
temn {airframe, landing gear, and seats)
must be censidered in order to effec-
tively design and demonsirate crash-
worthiness characteristics.

Commercial compatability

The dynamic systems, subsystems,
and operational components are those
of an existing cormmercial helicopter
with only minor medifications being re-
quired for compatibility with the ACAP
helicopter design. The Bell ACAFR heli-
copter, using components from the
Model 222, has a design gross weight
of 7,525 pounds. The Sikorsky ACAP
helicopter, using components from the
5-76, has a design gross weight of
8,470 pounds.

To provide an overall airframe design
that is structurally and environmentally
sound, while at the same time light-
weight, low in cost, and producible,
many trade-offs are required in order to
select the most effective material and
structural design configuration for the
various airframe components. A break-
out of the major structural components

and the selected materials are shown in
Figures 1 and 2,

In general, the designs use graphite
for the high strength and stiffness ap-
plications, such as longerons, frames,
and beams. Kevlar is the predominant
skin material for both primary and
secondary structures, while fiberglass is
used in areas subject to high wear.

Different composite malrix sys-
terns,such as epoxies, polyimides, and
thermoplastics, provide the flexibility to
select a fiber/matrix combination which
best meets the application. Large co-
cured and bonded airframe sections
and assemblies substantially reduce
the number of parts and mechanical
fastenars which, in tumn, reduce labor-
hour requirements and thus reflect a
lower cost,

Extensive design support testing of
critical joints, cutouts, and attachments
will be conducted to substantiate the
selected structural design configura-
tions. One-fifth scate model wind turinal
tests were conducted to verify the drag
and static stability characteristics of the
airirame. The ACAP helicopter is being
designed to MIL-5TD-1290 crashworthi-
ness requirements, which are more
stringent than the requirements placed
on either the UH-60A or YAH-64.

Extensive design support test

A partial airframe section with one
main landing gear attached will be drop
tested to substantiate the crashworthy
characteristics of the landing gear and
the airframe interface structure. |n addi-
tion, tests will be conducted to deter-
ming tolerance o potential military
threats. This extensive design support
test effort will provide the infarmation
necessary to validate and refine the de-
tail design prior to full-scale fabrication,

A number of manufacturing ap-
proaches have been identified which
are directed toward reduced iabor-hour

FEB.-MAR. 1982 { THE ACAP AIRFRAME
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requirements and a reduced number of
components, parts, and fasteners. The
selection of fabrication and assembly
technigues plays an important role in
the detailed design and tool design ef-
fort, as they are the primary producibili-
ty and cost drivers.

Manutacturing techniques, such as
automated filament winding, tape and
proad goods layup, pultrusions, thermo-
forming, and numerically controlled cut-
ting and trimming, will be used. Detail
tool designs will be completed and
manufacturing plans will be formalized
prior to the Gowvernment’s In-Process
Review of the ACAP program in Sept
ember, 1882,

Phase Il outlined

The Phase |l efforts will consist of the
fabrication of three full-scale airframes,
extensive laboratory testing, and
ground and flight demonstration of the
ACAP flight vehicles. Inasmuch as the
primary goals of the ACAP are weight
and cost reductions, as compared to
conventional metal aircraft structures,
the fabrication of three complete air-
frame assemblies provides the oppor-
tunity to track the weight and cost of the
airframes.

Actual weights, man-hours and ma-
terial costs will be accumulated and
cempared to the airframe cost and
weight predictions as well as to avail-
able cost and weight data for conven-
tional metal airframes.

Prior to flight demonstration of the
ACAP helicopters, the integrity of the
full-scale airframe will be verified
through static and shake tests, ballistic
tests, drop tests, and electromagnetic
compatibility tests. Fifteen hours of
ground testing will also be conducted to
ensure functional and operational com-
patability of the aircraft systems and
subsystems with the ACAP airframe.

In mid-1984, the ACAP aircraft will be

ready for a 50-hour productive flight test
program which includes progressive
envelope expansion in an orderly and
progressive assessment of airspeed,
altitude, load factor, flying qualities, and
performance characteristics.

Beyond the ACAP engineering flight
test itself, additional militarization
testing is planned. The ACAP flight
vehicle could be used as a flying test
bed for a variety of avionic and electrical
systems investigations. Since com-
posite airframes pose some unique
problems with regard to the operation of
existing and future avionic systems the
flight vehicle is the perfect place to con-
duct mere extensive investigations into
avionics compatability, electromagnetic
effects, and grounding and shielding
characteristics.

Ballistic tolerance, laser tolerance,
and crashworthiness are other sur-
vivability characteristics of the ACAP
which will be assessed further to prave
the overall effectiveness of composites
for the airframe of the future,

At the completion of the ACAP flight
test, composite technology will have
been demonstrated such that the tech-
nical risk associated with the introduc-
tion of a composite airframe into pro-
duction will be at a level acceptable to
both the manufacturer and the military
community.

Due in iate ’80’s

The aviator can then expect to see
the composite technalogy developed in
the ACAP emerge in the late '80's as
product improvements for the LUH-80
and AH-64 and in the early '20's in new
production aircraft. With the fielding of
composite airframe technology, the Ar-
my Aviator can expact to have a combat
aircraft that is safer and more damage
tolerant, and at the same time will carry
more payload or provide increased
range, ar both. i




MISSION

RESEARCH AND DEVELOPMENT

PROVIDE MAXIMUM AFFORDABLE TECHNOLOGY
FOR ARMY AVIATION SYSTEMS

INCREASE RELIABILITY, AVAILABILITY, AND MAIN-
TAINABILITY

ENHANCE SAFETY, SURVIVABILITY, AND OPERABILITY

IMPROVE AIRCRAFT WEAPONIZATION AND AVIONICS
INTEGRATION

MATERIEL ACQUISITION
ACCOMPLISH FIRST PROCUREMENTS
DEMONSTRATE EQUIPMENT SUITABILITY

SUPPORT MATERIEL READINESS
TECHNICAL IMPROVEMENTS FOR FIELDED SYSTEMS
ReEDUCE COST OF OWNERSHIP

53




MG STORY T,
STEVENS,
COMMANDING
GENERAL,
USARYRADCON
DRDAV-G
EXTERSION 1002

GOL LESLIE H.
WEINSTEIN
BEPTY
COMMANDER,
DRDAV-B1
EXTENSION 1004

RICHARD B.
LEWIS, 11
TECHNICAL
DIRECTOR,

DRDAYV-GT
EXTENSION 1087

COL RICHARE
F. RGPP
CHIEF OF

STAFF,
DRDAV-GC
. EXTENSION 101D

LTC JOHN E.
KEWPSTER,
SECRETARY
OF THE
GENERAL STAFF
DRDAY-GS
EXTENSION 1012

DIRECTORATES,
ACTIVITIES,
AND STAFF

OFFICES

LABORATORIES

PROJECT
MANAGER
OFFICES

ARMY PLANT
REPRESEN-
TATIVE
OFFICES




£OL WILLIAM H.
P McGLOCKTON
" ACTG DIRECTGR,
ABVANCED SYS
DRBAV-N
EXTENSION 1070

CHARLES €.
CRAWFORD
DIRECTER,
DEVELOPMERT
& QUALIFICATION
ORDAY-D
EXTENSIEN 1700

EDWARD P.
LAUGHLIN,
DIRECTOR
PLANS AND
ANALYSIS
B DRDAVB
f EXTENSION 1171

COL JAMES T.
STEWART
DIRECTOR,

SYSTEMS ENGRE

& DEYELOPMENT |

DRDAY-E

COL FREDERICK
R. BiSCH
DIRECTOR OF
PROCUREMENT
& PRODUCTION

DRDAV-P '
EXTENSIOK 1208 {

EDWARD 1.

HOLLMAN
DIRECTOR,
PRODUCT
ASSURANCE
URDAV-Q

EXTENSION 100 |

EXTENSION 1500 | -

SR

DR. RICHARD M. DR. IRVING C. COL EMMETT £.
CARLSOH, STATLER, DIR. KNIGHT
DIRECTOR, R & T AEROMECHANICS A DIR. APPLIED
LABORATORIES LABORATORY | TEGHNOLOGY LAB
DAYOLD DAVDL-AL-D DAYDL-ATLD
T-{415) 965-5564 £4415) 965-5837 ({804} 878-2208
£-358-5584 2—358-5837 2-927-2208
| COL VAR W. £OL EDWARD . COL DEWIIT .
: RUNDSREK | ROBINSOM IRBY, IR,
' PROJECT MANGER, | PROJ. MARAGER, PH CH-47
ADVANCED SCOUT | ACRFT SURVIVA MOBERNIZATION
HELICOPYER BILITY EQUIP PROGRAM
DRCPM-ASH DRCPM-ASE CRCPH-CHATM

EXTENSION 1380

EXTENSICK 1468

| exrension 1411 |

| COL JONALD W,
. FERGUSON
COR, ARPRQ
" BELL HELICOPTER
TEXTRON, DAVBE-C

I C-{817) 280-2380
A-8853-3740

COL JAMES R.
BRIER
GDR, ARPRO
BOEING YERTOL
0, DAVBY-C
C-{215) 522-7640
A-§44-2585

n  G-{Z13) J05-5501

COL JOSEPH R.
CAMPBELL
COR, ARPRD
HUGHES HCPTRS,
INC., BAVHY-E

A-833-2234




Rt

LOPMENT COMMAND

B COL SARROLD [,
S GARRISOR, GDR,
USA AYIORIGS
R&D AGTIVITY

DAVAA-D

C-{201) 532-2827

A-9952822

| | ACTIVITIES

COL LEWIS ).

} McCORNELL, CDR,
AYIATION ENGRG
FLIGHT ACTIVITY

DAVTE-
C-{805} 217-1756

EXTENSION G183

- £-350-3756
JOHR RICHARD L.
ACURID LONE,
DIRECTOR, DIREGTOR,
PROPULSICN LAB * STRUCTURES 14B
DAVDL-Pi-D BAVDL-SLD
C-4216) 433-5000 04804} 827-2473

A-432-3794

GOL ROBERT D.
E¥ANS
RPY/DRONE
SYSTEMS

DRCPM-RPY
& EXTENSION 1334

PM TACTICAL ABK {-.




JAMES B,
CLEMENTS,
GHIEF, FORGE
GEVEL AND
REMT OFFICE

DRUAY-M
EXTENSION 1151

HENRY L.
KILGUS,
CHIEF, INTEG
LDGISTICS
SUPPQRT DFFICE
DROAY-L
~ EATENSION 1784

JOHN D.
SAUTMAN
COMPTROLLER,
OFC OF THE
COMPTROLLER,

DROAV-C
EXTENSION 1108

MS. LOUARN 0.
KEENAN
CHIEF COUNSEL,
LERAL OFFIGE
DRDAV-}
EXTENSION 1941

MS. BEVERLY .
ELDER,
EED OFFICER,
EED OFFICE

DROAY-H
EXTENSICN 1046

UTILIZATIGK OFG
g D
! EXTENSION 1481

CHARLES R,
ROBINSON,
SMALL & DIS-
RDVAR BUSINESS

ROAV-¥

MG EDWARD M.
BROWRE
PROGRAM MGR,
ADVANCED

ATK BELICOPTER |

DRGPM-AAH

EXTEASION 1811 |-




U.S. Army Av
and Developn

HQ,RESEARCH & TECHNOLOGY
LABORATORIES
AEROMECHANICS LABORATORY
| LN
AVIATION ENGINEERING FLIGHT
ACTIVITY (AEIz-\) N\

N\,

US ARMY PLANT REP OFC
(HUGHES)




o

ation Research
ent Command

AVIONICS R&D ACTIVITY

PROPULSION LABORATORY _ 'o\em SYSTEM PM

US ARMY PLANT REP OFC
(BOEING VERTOL)

APPLIED TECHNOLOGY LAB

STRUCTURES
LABORATORY

AVRADCOM

T REP OFC



A 40-year evolution

AVRADCOM:
The history
and development

June, 1942—War Depantment ap-
proved organic aviation for the Field Ar-
tilery.

1947—In the reorganization of the
Armed Foices in 1847, the Air Force
became a separate and equal Service
with the Army and Navy.

Al

AV

LS

Although the As-
my Ground For-
CES Were respon-
sible for the opera-
tton of their or-
ganic aircraft, the
USAF assumed
the responsibility
for research and
development, pro-
curement, and io-
gistical support of
the Army’s air-

60

craft.
Aug., 1952—
All Army Aviation logistical functions
were transerred from the Ordnance
Corps to the Transportation Corps.
Now., 1952—The Transporiation
Corps Army Aviatlon Field Service
Qtfice {TCAAFSO) was established at
St. Louis as a Class |1 activity. Liaison
offices were established at Air Force
depots to coordinate activities. TCAAF-
§0 determined and submitted Army

Aviation regquirements to the Air Force
to act upon.

March, 19556—The Transportation
Supply and Maintenance Command
{TSMC) was established in St. Louis.
TSMC was responsible for the supply
and maintenance of ali air, rail, and
maring equipment for the Army, in-
cluding some for the Navy and Air
Force. Merged with the Transportation
Command at Marietta, PA.

July, 1956—TMC assumed respon-
sibility for the storage and distribution of
parts, depot maintenance, and techni-
ical maintenance.

Oct., 1959—TSMC redesignated the
.S Armmy Transportation Materiel
Command (TMC).

1961—The Army assumed the res-
ponsibility for procuring off-the-gheif air-
craft from the Air Force.

Aug., 1962—In a major reorganiza-
tion of the Army, the technical services
structure was replaced with the U.S, Ar-
my Materiel Command (AMC). TMC
became an AMC Class |l activity under
the jurisdiction of the U.S. Army Mohbili-
ty Command {MOCOM), one of AMC’s
major subordinate commands.

April, 1863—TMC became the U.5.
Army Aviation and Surface Materiel
Command (AVSCOM). Aviation oc-




cupied 85% of the command's busi-
ness at this time.

Oct., 1963—The first plant cognizant
activity was established at the Bell
Helicopter Plant in Ft. Worth, TX. Two
additional ptant cognizance activities
were permanently assigned: Hughes
Plant Activity, Culver City, CA (1988)
and Boeing-Vertol Plant Activity,
Philadelphia, PA (1972},

Feb., 1964—AVSCOM is redesigna-
ted the U.5. Army Aviation Materiel
Command (AVCOM) and the surface
equipment functions are transierred to
another command. The new Command
was fully devoted to aviation with a
limited research and development
capability as a result of the assignment
of the U.5. Army Transportation
Research Command (TRECOM) —

complex {Research and Tachnology
Laboratories} were organized and
assigned to AVSCOM. They were
iocated at MNASAJAmes Research
Center, Moffett Fisid, CA; and the U.S.
Army Aeronautical Research Labora-
tories: Ames {Aeromechanics) at Mof-
fett Fieid, CA, Lewis (Propulsion} al the
NASA/Lewis Ressarch Center, Cleve-

land, Chio, and Langley {Structures) at.

the NASA/Langiey Research Center,
Hampton, VA..

July, 1975—Offices of the Project
Manager for Aircraft Survivability Equip-
ment and the CH-47 Aircraft Moderniza-
tion Program were established at AV-
SCOM.

Jan., 1976—AMC became the U.S.
Army Materiel Development and
Readiness Command {DARCOM).

A CHRONOLOGICAL REPORT COVERING THE JUNE 1942 TO
JULY 1982 ORGANIZATIONAL STRUCTURE IN AVRADCOM

later redesignated as the U.5. Army
Aviation Materiel Laboratories
{AVLABS} in March 1965, and now call-
ed the Applied Technology Labora-
atory {ATL}.

Aug., 1966—With the disestab-
lishment of MOCOM, AVCOM became
a major subordinate command of AMC.
It assumed full responsibiiity for the
developiment, enginesring, and pro-
curement of Army aircraft, The U.S. Ar-
my Aviation Test Activity (USAATA),
now the US Army Aviation Engineer-
ing Flight Activity {AEFA) at Edwards
Air Force Base, CA, was assigned giv-
ing AVCCOM responsibility for aircraft
flight standards and qualification.

Oct., 1968 —AVCOM was reorganiz-
ed and became the U.5. Army Aviation
Systems Command {AVSCOM).

Jan., 1870—The U.S. Army Air

Mobility Research and Development

July, 1977—AVSCOM and the U.5.
Army Troop Support Command were
disestablished. Both the U.S. Ammy
Troop Support and Aviation Materiel
Readiness Command {TSARCOM)}
and the U.5. Army Aviation Research
and Development Command (AVRA-
DCOM} were then established in St
Louis.

Jan., 1978—Avionics Research
and Development Activity (AVRADA)
and the Cifice of the Project Manager,
Navigation/Control Systems were
assigned to AVRADCOM.

June, 1879—0Offices of the Project
Manager for the Advanced Scout
Helicopter (ASH) and the Tactical Air-
borne Remotely Piloted Vehicle
{RPV)/Drone Systems were established
at AVRADCOM.

July, 1982—AVRADCOM will
celebraie its fifth anniversary.

FEB.-MAR., 1982 f HISTORY OF AYRADCOM
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by Raymond F. Clark

The STAR of
AVRADCOM. ..

HE Systems Testbed for
TAvionics Research {STAR) is a

UH-80 which has been unigusly
configured as a research and develop-
ment test aircraft. This vehicle is the focal
point of all Advanced Avionics Systems
prograrms within AVRADA.

Why a STAR?

With the increased empbasis on
developing digitally integrated avicnics
systems and integrated controls and
displays in Army helicopters, the need
arose for a test aircraft where these
concepts could be demonstrated and
verified.

Traditionally, individual autonomous

ABQUT THE AUTHOR
Deaply invelved in STAR, Raymond F. Clark is a
Prolest Engineer assigned Lo the U.S. Army's
Aviation Pesearch and Development Command,

avionics systems were developed.
These systems, including theit own
dedicated controls and displays, were
then flight tested indspendently in
whatever aircraft was available at the
meoment. With the integrated system ap-
proach, once an individual sensor, for
example, is developed, its operation in
the total system environment, which in-
cludes muliiplex data buses, multifunc-
tion controls and displays and other
s5ensors, must be verified.

Ideally, this is accomplished in two
steps, the first being in the laboratory
and the second in flight. AVRBADA's
Digital Hot Bench in the Tactical
Avionics System Simulator (TASS)
provides the capability for an integrated
laboratory test. The goal of the STAR is
to provide a {acility to accomplish the
flight test phase in addition to providing

& FEB.-MAR. 1982 / THE AVRADCOM STAR



Army pilots and engineers an opportuni-
ty to gain valuabie experience with an
integrated aircraft system.

Developing the STAR

A V'state-of-the-art” Army aircraft was
desired which had a large payload and
cabin area to enable a2 number of test
systems and instrumentation to be in-
stalled on racks with easy access. An
adequate supply of electrical powser,
both threa phase, 400 hertz and 28 vdc,
was also reguired.

The BLACK HAWK proved to be an
ideal aircraft because it met all of the
above reguirements. To achieve the de-

sired total sysiern environment, a
multiplex digital data bus (MIL-
STD-1553), integrated contrals and

displays, equipment racks and test in-
strumentation bad to be added. In order
{0 jower the technical risk and mest
near term test objectives g two phase
approach was decided upon.

The first phase provided a basic
digitally-integrated system  structure
built arcund the Integrated Avienics
Control System (IACS) as well as
general purpose equipment racks and
test instrumentation. This phase of the
modification was completed in May,
1981.

The second phase will result in a
completely integrated avionics system
and cockpit with the installation of the
Army Digital Avionics System
{ADAS). {see Army Aviation, Decem-
her 31, 1980, page 27). This is planned
for completion in late 1983 (see Figure
3 on Page 68).

Two views

Figure 1 shows the STAR's nose
avionics bay in its presemt configura-
tion. The navigation radios, crypto
equipment, and doppler signal data
convener were removed and the Com-
mand Instrument System (CIS} pro-
cessor relocated. This made an area
availatle in the nose for forward logking
sensors to be tested (i.e., multifunction
coberent GO, laser radar). A forward
tooking TV camera provides a simu-




lated FLIR image as background for
flight symbology tests. '

Figure 2 shows the cabin area
where the communication and naviga-
tion radios were relocated and the
_gﬂnaral purpose digital computer, test
instrumentation, equipment racks, and
test equipment controls were installed,
There is sufficient space available on
these equipment racks to install the
ADAS system.

The Cockpit Instrument Panel
(CIP) and lower console are shown in
Figure 3. The pilot's right side is
relatively unchanged with the excep-
tion of the addition of the Ryan Storm-
scope (thunderstorm detector) control
and display units, and IACS status
panel (all mounted just right of CIP
center). Extensive changes were made
to the co-pilot's side.

The airspeed, barometric altitude,
and stabilator indicators were all re-
located along the far left and the co-
pilot's Control Display Unit (CDU)
moved to the center of the CIF to pro-
vide adequate space for the installa-
tion of a TV monitor and IACS status
panel. Symbology presented on the
maonitor replaces that lost from elimin-
ated flight instruments. The lower con-
sole is relatively open as a result of
replacing the radic control heads with
the I1ACS control panels.

Since this photograph was taken,

f@;m m:m |

.

FIGURE 3
(LEFT)
THE
ACRADCOM
STAR

the doppler was replaced by the im-
proved AN/ASM-137 with its controlf
display being integrated into the |ACS.
A keyboard was added to the lower
right for pilot access to the ganeral pur-
pose computer. The entire ICS system
was replaced with the CB8533(XE-2)
which has individual volume controls
for each receiver channel.

In-house effort selected

This first phase of the installation
was accomplished in-house. Originally
it was planned to accomplish this in-
stallation on contract, It was decided,
however, to do this effort in-house after
reviewing what appeared fo be ax-
cessive contractor cost estimates,

The job was accomplished by the
Government for VA of the originally
estimated price. This included design,
fabrication, and documentation.

An additional benefit was that the
design could be modified as the job pro-
gressed to exaclly meet the Govern-
rment's requirements, and Government
technicians and engineers had com-
plete knowledge of the system from the
start without having to interpret contrac-
tor furnished drawings.

Tests

Initial flight tests were conducted to
varify correct operation of all modified
systems and instrumentation, Following

& FEB.-MAR. 1982 [ THE AVRADCOM STAR
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the completion of this effort, flight tests
were conducted to collect terrain signa-
ture data over NOE/Contour courses in
the mountains near Carlisle, PA.

This data, along with still more o be
gatherad, will be used 1o develop and
test algorithims for automatic Terrain
Correlation Navigation updating of the
Doppler Navigation System. Tests in
the near future will include the Night
Mavigation and Pilotage System
{NNAPS), digital map symbology, and
pilotage symbology.

The NNAPS program consists of
several interrelated eiforis  oriented
toward develepment of an avionics
system io enable an aircrew to operate
effectively in the NOE environment, day
or night.

The NNAPS uses digital information
from the Defense Mapping Agency aug-
mented by current battlsfield situation
and flight mission data collected at the
unit level to generate a topographic
map display with inflight annotation
capability, The pilotage symbology is an
extension of AVRADA's symbeql devel-
opment work for augmentation of the
AAH pilot's night vision system.

During late FY82, it is planned 10 test
the multifunction coherent CQO, laser,
Phase | POD. lis capabilities include
wire detection, terrain following, and
velogity measurement. The objective of
the tests is to evaluate the flight perform-
ance of the multifunction CO, laser
radar in a compact flightworthy config-
uration. This system wili be installed
with the NNAPS to enhance pilotage
performance.

The Future

The installation of the ADAS system
will apply digital system architecture to
the entire aircraft system. Fully in-
tegrated control and display capabilities
will be provided to both flight crew
members through two CRT displays

FIGURE 4
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and one keyboard terminal unit on each
side of the cockpit.

These will handle flight, navigation,
engine, advisory/caution, and second-
ary systems information. The majority of
point-to-point wiring and dedicated cir-
cuit breakers will be eliminated through
use of multiplex remote terminal units,
solid state power controllers and the
MIL-STD-1553 data bus.

Second stage goes in-house

The high quality of the first installa-
tion, the magnitude of the cost savings,
the invaluable expariance gained by the
engineers, and the other benefits ac-
crued resulted in a decision to conduct
the more complex second stage install-
ation in-house.

This stage will involve completely
modifying the entire instrument panel,
and overhiead and lower console, and
eliminating the major portion of the air-
craft's electrical wiring.

The resulting modular systemn will
have the flexibility to add additional
systems for test and to incorporate any
changes required as a result of testing
by software modification. Bench testing
of the NNAPS electronics eguipment
will be conducted in-house as Phase 3
of the program before embarking on
Phase 4 testing scheduled in the STAR.

The STAR will provide Army Aviators
with an opportunity to fly an integrated
digital aircraft and provide valuable
feedback to AVBADA engingers.
Through its bus-oriented architecture
the vehicle will also provide a tlexible
system integration and verification tool
for Army Aviation through the '80's. 11l




by William G. Bousman

Rotors for the
‘80’s and beyond

HERE will the next generation of
rotors come from and what will
they look like? To a large extent,
we believe, these questions will ba an-
swered by the Integrated Technology
Rotor/Flight Research Rotor (ITR/FAR)

This project is a joint undertaking of
AVRADCOM's Asromechanics and Ap-
plied Technology Laboratories and the
MASA-Ames Research Center. Two Inte-
grated Technology Rotors (ITRs) will be
built and flight tested. One of the ITRs will
provide a basis for the Flight Research
Rotor (FAR) that will be used as a re-
search tool on the ArmywMNASA Rotor
Systems Research Aircraft (RSRA).

A continuing need

The Army has a continuing need for
rotors that provide more lift, can fiy faster
with better efficiency, and yet cost less to
build and operate. There has been a great
deal of work done in the last few years at
the basic research (6.1) and exploratory
development (6.2) levels to improve rotors
over a broad range of technologies. Al
though this work has revealed many
areas with large potential payofts in terms
of improved characteristics, there is also
substantial risk associated with these new
technologies.

ABOUT THE AUTHOR

A research sclentist, William G. Bousman is serves
with Avmmu- Asromechanics Laboratory
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lecated @ the

Until confidence is developed in these
areas, we are reluctant to include them in
new helicopter development or Product
Improvement Programs. Here is where
the integration of these technologies and
demonstration at full scale bacomes im-
portant,

As skatched in Flgure 1, we take the
recent advances from the technology
base and integrate them at the advanced
development (8.3) level (hence, the name
Integrated Technology Rotor). Through
flight test we demensirate that the risk is
reduced and the technologies are suffi-
ciently mature for engineering develop-
ment.

A similar situation exists for advanc-
ed rotors for civil application. In ap-
proaching this problem, NASA had
planned the development of a full scale
Flight Research Rotor for the RSRA
that would provide significant para-
mater variabllity and detailed blade in-
strumentation. With this research capa-
bility, they would examine rotor im-
provements that would provide new ca-
pabilities in the 1990's.

The very similar objectives of the Ar-
my and MASA have provided an ex-
cellent opportunity te pool our
resources and jointly accomplish far
more than we can separately. Our plans
are to design and build two ITRs, and
then use one of these as a basis for the
FRAR with its associated parameter
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variation and advanced Instrumenta-
tion.

What will the ITR look like?

Figure 2 provides a conceptual
representation of what we expect. To
improve maintenance and reliability the
rotor will most likely use a composite,
bearingless hub. Without the flap, lead-
lag, or pitch bearings the hub will be
structurally simple and provide a small
profile. This will significantly reduce the
rotor drag and thereby improve perform-
ance,

Advanced aidoils, tip shapes, com-
posite construction, and the new meth-
ods of aeroelastic tailoring of the blade
properties will give us better lift in hover,
improved efficiency in forward flight,
and reduced vibration.

The ITRs are designed to demon-
strate that the new technologies are suffi-

ciently mature, such that we can go on to
daesign and build prototype rotors for Ar-

my missions. The backbone of the pro-
gram is the technical goals we have sat.
These include nol only parformance im-
provements, such as increased hover
and cruise efficiency, and increased
speed, but also reductions in vibration,
noise, maintenance, weight, and acquisi-
tion cost,

The tradeoffs

In designing the rotor to meet these
technical goals the designer will have to
balance improvements in rotor perfor-
mance with the effects upon Mean-
Time-Between-Removals (MTBR), re-
ductions in noise with the effects on rotor

and improvemants in hover effi-
clency with the effects upon acquisition
cost.

We are seeking improvements across
a broad spectrum of technologies, rather
than in one or two areas. Consequently,
the ultimate success of the program is
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not whether the rotor will fiy faster or
carry a little bit more, but how it stacks up
against all of our technical i

What are our plans where are
we today?

Figure 3 shows an oulline of the
ITRIFRR Project. From the initial plan-
ning phase we proceed o five contracted
studies of Concept Definition, which will
examine candidate hub concepts. Pre-
liminary Design will follow with three
contractors and, finally, Detall Design
and Fabrication where we will issus two
contracts — one for an ITR alone, and
one for an ITR and its related FRR. First
flight of the ITR is planned in 1985.

Presently we are well into Concept

Definition with studies by Bell Helicopter
Textron, Boeing Vertol, Hughes Hellicop-
ters, Kaman, and Sikorsky Alrcraft. As
this issue goes (o press, we expect to be
Issuing the Request for Quotation
(RFQ) for Preliminary Design.

Etforts from Preliminary Deslgn
through flight test will require con-
siderable energy and skill from the com-
panies building the ITRs and FRR, and
many problems remain lo be solved
along the way. But from our pasition to-
day, we balieve the technology base is in
excellent shape to support the project,
and we look forward to a broad range of
advances in the rotor design technol-
ogies in the naxt half decade. i
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Target acquisition

on adi

battlefield!

described as dirtty. The definition

of a “dirty™ battlefield is just like
an aviator's opinion, you know, “every-
body has one.”

The one thing which is easily agreed
upon, however, is the fact that target ac-
quisition systems are degraded by
smoka, fog, rain, dust and aerosols. In
view of the projected threat, we must
continue to maintain the same standoff
ranges at night and during adverse
weather conditions currently provided
by our day systems to effectively utilize
the range of our weapons.

There have been a number of studies
concerning the adverse battlefield en-
vironment, but perhaps the entire prob-
lem was best summarized by General
Frederick J. Kroesen, Commander in
Chief, USAREUR, when he said:

“Perhaps the first USAREUR pricrity
for consideration by the Aviation Re-
search and Development community is

THE future battlefield is often

ABOUT THE AUTHOR
A Sanlor Aviator, Jahn Shoshan serves
s n Project AVRAADCOM's Applied
Technology Laboratory at Fort Eustls, Virginka,

the recognition of the need to see.
Anyone who has spent more than a few
weaks in Morth Central Europe can at-
test to the vicissitudes of weather that
will impact on any war fought in the
region.

“The cycle of day and night during
the long nights of winter provides 14
hours of darkness. Smoke and dust,
which any war can generate on a grand
scale, and fog and rain so0 commaon in
all of Northern Europe, will also reduce
wvisibility. All of these factors will Impede
the use of alrpower in the European bat-
tie until we have new technology in the

field which allows us to see through
tham,"

An ATL project

The Helicopter Adverse Weather
Fire Control/Acquisition Radar
(HAWFCAR) (Figure 1) is being de-
veloped by AVRADCOM's Applied
Technology Laboratory to demonstrate
the much needed all-weather target ac-
quisition capability for our scout and at-
tack helicopters.

To accomplish this, both Mariin
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FIGURE 1—FOR THE FUTURE, AN ADVERSE ENVIRONMENT CAPABILITY

Marietta Asrospace and Westinghouse
Electric Company are developing these
pod enclosed radar systems for evalua-
tion. Hughes Helicopter will integrate
both HAWFCAR systems into the
AH-64 APACHE.

After a short system flight test and
systern check-out, a preliminary air-
worthiness evalutation (PAE) will be
conducted, which will permit Army
pilots to fly this configuration of the
AH-64. The actual test of the
HAWFCAR system will be conducted
by an all Army crew. The Helicopter
Adverse Weather Fire Control/Ac-
quisition Radar program schedule is
shown in Figure 2.

To facilitate the test program, both
HAWFCAR pods will be installed on the
same aircraft and tested during the
same time pericd. The lest configura-
tion is depicted in Figure 3.

At a later date, if the decision is made
o field a HAWFCAR system on attack
andior scout helicopters, the radars
may not be pod mounted; however, it

should be clear that a pod-mounted
system provides the unit commander a
certain degree of flexibility.

The Helicopter Adverse Weather
Fire Control/Acquisition Radar will
detect, acquire, and ftrack stationary
and moving ground as well as airborme
targets. These targets will be classified
as fixed or rotary wing and wheel or
track vehicles. The targeting informa-
tion will be displayed on the current
Target Acquisition Designation

FIGURE 2
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HAWFCAR TEST CONFIGURATION

FIGURE 3

System (TADS) and can automatically
cue TADS to the target i desired.

The HAWFCAR systems will provide
a track-while-scan capability, theraby
baing able to handle multiple targets.
These multiple targets will be prioritoriz-
ed according to threat data, weapon
range, velocity and value. HAWFCAR
will perform all of these functions at
distances compatible with the engage-
ment range of the present AH-64
weapons suit.

HAWFCAR will perform detection,
acquisition and track in either an airdo-
ground mode, an air-to-air mode, or a
total combined volume search mode,

FIGURE 4

FUNDAMENTAL SENSOR TRADE
OFFS IN REALISTIC
BATTLEFIELD ENVIRONMENTS

=t Ezmany

which will cover both airto-air and air-
fo-ground. In addition, the system will
be capable of performing in a terrain-
avoidance mode for contour or NOE
flight. Update of the on-board Doppler
system will be possible through the
navigation update mode of the radar
system.

Battle is major determinant

The battlefield scenario will, in fact,
determine which mode of operation the
operator will select. The movemant o
contact, or enroute phase of the mis-
sion, would allow rapid movement in the
contour flight regime utilizing the
terrain-avoidance mode  of operation
while occasionally switching o the
"navigation update" mode for precise
update of the navigation system,

During the slower NOE portion of the
enroute segment, the system could be
placed in standby mode, if not actually
needed. If, however, during this seg-
ment an aircraft were designated to pro-
vide overwalch, it could operate in the
air-to-air or total volume search mode
and provide substantial early warning of
threat aircraft.

Once |oining the main battle
elements or covering force, the attack
and scout helicopter equipped with
Helicopter Adverse Weather Fire
Control/Acquisition System would
deny the enemy any advaniage gained
by the use of smoke.  In fact, smoke
would provide HAWFCAR a significant
advaniage. The scout and attack
helicopters would be able to see
through that early morning fog which
covers the European roads and through
the dust and the smoke associated with
the battlefield itself, while utilizing these
same obscurants 1o conceal them-
satves from visual detection.

The absolute first preference for
target acquisition is the passive electro-
optical systems; however, the require-




ment to continue to fight or to carry the
fight o the enemy during adverse con-
ditions is imperative. The fundamental
tradecff between sensors is shown in
Figure 4.

it can be easily seen that although the
infrared passive sensors offer the
highest resolution, they, in fact, provide
limited atmospheric transmission and,
hence, limited operating range in
agverse weather or on the dirty bat-
tlefield. HAWFCAR is envisioned as a
“use it when you need it" system
capable of providing a near allweather
targeting capability.

Reducing the “intercepts’’

There exists some valid concern
about the use of an active radar system
and its relationship to survivability of the
aircraft, This concern has not been ig-
nored. The Helicopter Adverse Wea-
ther Fire Control/Acquisition Sys-
tem is extremely fast, and the reduction
of time lines, and thus exposure, in-
creases the survivability. )

Particular attention has been paid to

areas of electronic counter counter-
measures (ECCM) and probability of in-
tercept. Thers are a nurber of things
inherent to the system designs and
many additional steps are being taken
to further reduce the probability of in-
tercept,
" While engaged in the battie, the
HAWFCAR will provide a rapid scan
and will continue to track multiple
targets. The simultaneous classification
of both moving and stationary targets in
a cluttered environment will be pos-
sible. The pricrity of each target witl
then be provided for target servicing or
hand-off as appropriate.

This demonstration program is de-
signed to identify the capabilites and
limitations of HAWFCAR and to identify
both program and hardware risks as-
sociated with cost and scheduling.

More importantly, it's designed to prov-
ide the user the option of target acquisi-
tion on the "dirty” battlefield.

It is not by accident that the AH-84
APACHE is being used as the test bed.
HAWFCAR is a future system. Its
ultimate use will be on the advanced at-
tack helicopter or an advanced scout
helicopter. In this regard, additional
thrusts of the program include a “'man
in the loop simuiation™ to identify the
man/rmachine interface requirements.

A closed-toop fire contro! gun projec-
tile tracking demonstration to automa-
tically adjust the 30mm chain gun on
target by tracking the rounds in fiight
will demonstrate fire control capabikties
for future weapons systems.

A team approach

The development of the Helicopter
Adverse Weather Fire Control/Ac-
quisition System represents & team
approach from the entire DARCOM
community and early user involvemnent
has helped to sceope the requirements
accurately. The f{uture hardware
demonstration is only a starting point. |t
has been proven lime and again that
the best piece of equipment, when useg
improperly, can quickly hecome a liabili-
ty rather than an asset.

In this regard, we need to begin now

to develop the appropriate tactics for
use of an all-weather system. We need
not think of the advantages afiorded the
enemy during adverse weather and on
the “‘dirty” battlefield, but rather need to
concentrate on his disadvantages and
our agdvantages.

Just as great sirides in technology
coupled with tactics and doctring have
dispelled the rumor that “'night air does
not produce lift,” the HAWFCAR tech-
nolegy will allow us o convince the
enemy that “he can run but not hide™
an even the dirtlest battlefield of the
future, ) 1t
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by MAJ Allen J. Jarvis

BMY Aviaton has emerged from
Abeing a forgotten step-child of the

'60's to & modern lethal tool of the
combined arms team.

Qver the past 20 years, Army aircraft
have progressively improved in perfor-
mance, fire-power, and communications.
Yet as we look back, Aviation Life Sup-
porl Equipment (ALSE) has not kept
pace with the changing threats and vir-
tually has been unchanged since the
early '80's.

Although we have made great strides
in improving crash safety with crash-
worthy fuel cells and lightweight crash-
worthy armored seats, we have done
very little to optimize the aviator's mis-
sion effectiveness or enhance the flight
environment.

Equally impertant has been the lack of
adequate posicrash survival equipment
which would allow our downed aircrews
o successfully evade an enemy under
any environmerntal condition.

AVRADCOM has recognized these

7T TABOUT THE AUTHOR T T
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shortcomings and initiated a program in
1979 to establish central management of
the development of ALSE under one
Prgject Office. |t is envisioned that by
pulling together all the diverse efforts in
ALSE development under a single head-
quarters, we will provide unity of direc-
tion, purpose, and most importantly we
will insure maximurn wtilization af limited
doliar resources.

Addressing today’s threats

Cur first prigrity is to initiate a FY 83
development effort which wili eliminate
the known deficiencies in current aircrew
clothing and life support equipment.
We'll need to address threats to the
aviator that 20 years ago sounded like
the scenario of a Buck Rogers nove!, and
to this end a total systems approach to
this development will be taken.

Laser, fire, nuclear, chemical, biclogi-
cal, ballistic, crash, and environmental
threats will be incorporated into one
clothing system. This system wil also
enhance the various target acquisition,
weapons sighting, and night vision de-
vices worn by Army Aviators. This new
ALSE clothing is called the Aircrew Life




Support System, Integrated Battlefield
(ALSSIB) Program.

The program with the next highest

priority is the development of an in-

helmet.(Figure 1) This new
lightweight halmet will provide improved
crash impact protection, noise attenua-
tion, and communications. It will have
built-in provisions for protection against
lasers and nuclear flash, as well as a
new aviator chemical-biclogical protec-
tive mask.

It will also be compatible with oxygen
masks and night vision goggles, and fit
the first percentile female through the
ninety-ninth percentile male. This pro-
gram is well underway and the advanc-
ed development contract will be signed
in the third quarter of FY B2,

Improved crash survivability

Anather joint effort with the Navy is
aimed al improving crash survivability
in the cramped cockpits of the AH-1S
and AH-84.

The Inflatable Body nncl Head
Restraint System (IBAHRS) is an
automatic crash activated restraint
which inflates a bladder between the
shoulder harness and body, removes
any slack, and forces the occupant
back in the seat, thus preventing him
from impacting cockpit structures.

Although the primary application is
for attack and scout helicopters, it has
the potential for being the standard Ar-
my/Mavy helicopter crew restraint
system,

Drastically needed but forgotten for
many years is the means to locate and
recover downed aircrews. The Army
presantly does not possess the capabili-
ty to conduct a search and rescue mis-
sion effectively in a combat environ-
ment.

A program to develop a Personnel
Locator System (PLS) will soon be in-
itiated, ane that will enable selected air-

ARTIST'S CONCEPTION OF AIRCREW INTEGHA-
TED HELMET SYSTEM SHOWING LOW PROFILE,
QUICK DOMMING GAS MASK, DUAL oW
VISORS WITH LASER PROTECTION ca
PATIBLE OXYGEN MASK MOUNTING SYSTEM.

crews to locate downed crew members
covertly and to rescue them rapidly in
adverse weather withoul enemy con-
tact. This system will be coupled with
the AN/PRC-112 schaduled to replace
the unreliable AN/PRC-80.

A new survival kit coming

A new modular survival kit to assist
downed aviators will also be fielded. It
will be tailored to each specific alrcraft
and will be able to be configured to the
specific environment in which the air-
crews are operating. These modular
kits will replace the obsolete one-person
survival kit with two- and five-person
models.

The new kits are expected to en-
hance crew survivability in a hostile en-
vironment and, coupled with the PLS,
will provide a greater chance for effec-
ting speedy rescues anywhere in the
world.

A water survival capability, currently
nonexistent, is under development in
the form of a flotation kit for helicopter
aircrews and passengers. This new
lightweight fiotation kit will be back-
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mounted and configured for both tropic
and arctic use (Figure 2 below).

Finally, we have two systems in the
conceptual stage which, if successful,
will provide aviators and ground crews
with added protection in a chemical
warfare environment. They are the
Helicopter Self-Decontamination
System (HSDS) and the Alrborne
Remote Chemical Detection System
(ARCDS).

In partnership with the Chemical
Systems Laboratory, Aberdeen Proving
Ground, MD, AVRADCOM will initiate a

FIGURE 2—The new back-mounted,
lightweight flotation kit that will prov-
ide increased water survivability in
both arctic and tropical climates,

program to explore the possibility of
harnessing the hot engine exhaust of
helicopters and directing this heat at
areas of chemical contamination.
Through heat and velocity of the air
passing over the contaminated surface,
evaporation of the agent should occur,

This program may provide a quick
means of decontamining small areas,
such as weapons systems and avionics
bays. Our ground crews could then
repair these systems without water and
the heavy butyl rubber gloves and other
cumbarsome CB clothing.

The Remote Chemical Detection
System is a contamination avoidance
system which utilizes lasers to scan
the battlefield and sense chemical
agents. Once an agent cloud has been
detected the pilot can alter his flight
course to prevent contamination and
relay this information to field com-
manders who can then take protective
measures prior 1o agent contact,

Tomorrow's threat here today

This article has taken a quick look at
just a few of the current and future
development efforts designed to en-
hance the aviator's survival on the
future battlefield. There are many
more programs planned and on-going.

What is important to note is that the
problems we thought of as future
threats are here today. This has been
recognized and AVRADCOM is expe-
diting the development of ALSE to
counter these known and projected
threats. Financial resources are lim-
ited. Therefore, a systematic approach
to aliminate these deficiancies is
undarway.

There is no short term, easy solution
o fislding ALSE equipment. AVRAD-
COM recognizes these challenges in
the '80's and will field a new generation
of Life Support Equipment to carry us
into the year 2,000 and bayond, 1




by Samuel R. Hurt

Beyond the
‘90's- SEMA-X

T is almost inevitable that initially we
I will be outnumbered in the theater of

war. But, whether the mission is to
crush an enemy attack or to launch an
olfensive operation, it is the job of the
corps and division commanders to bring
about a winning concentration of force at
the point of actual combat . . . To concen-
Irate at the right place, everytime, corps
and division commanders must be prime
inteligence cperators.”

This quote from FM 100-5 clearly in-
dicates that intelligence products support
the prime objective of winning the battle.
A major intelligence production source is
the Army's fieet of Special Electronic
Mission Alrcraft (SEMA). The planned
replacement for these aircraft Is called
SEMA-X, the "X" implying either
“unknown'' or “experimental).

Bafore Iualclng at SEI'um-}( in great

m«ummmm{ plﬂiwh
Avistion's fulures I Samusl R
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detail, it is useful to look at currant SEMA
systems and missions. Figure 1 (see
page 78) groups the missions Inlo three
sets; standoff, short range, and penetra-
tion, all referring to the position of the
sensor platform relative to the Forward
Line of Troops (FLOT).

It turns out that all the standoff mis-
sions are flown by fixed wing aircraft, the
short range by rotary wing, and the
penetration missions are not flown at all.

The SEMA communication intelll-
gence (COMINT) system is the GUARD-
RAIL Five, using a U-21 aircraft. The
GUARDRAIL intercepts signals in the
communications frequency ranges for
purposes of gathering all soris of In-
telligence data, including eavesdropping,
direction finding, and the like. An improv-
ed version of GUARDRAIL will be install-
ed in the RC-120 in the near future.

The SEMA electronic intelligence
(ELINT) system is the QUICKLOOK I,
carried by the RV-1D. From a casual
viewpoint the only difference between
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QUICKLOOK and GUARDRAIL s the
signal frequency. However, the ELINT in-
tercepis radar traffic as opposed to voice
traffic. The similarities are siriking and
will be addressed later in this article,

A sister ship to the RV-1D is the OV-
10 MOHAWK. In fact, the RV-1 is a
derivative of the OV-1. The MOHAWK
carries several image intelligence (IM-
INT) systems: Photo, Infrared (IR) and
Side Looking Airborne Radar (SLAR).

The collection of SEMA (Figure 2 on
opposite page) shows the SLAR Anten-
na Pod on the OV-1D. The SLAR and IR
packages cannot both be carried on a
given mission, but either can be carried
with the cameras. The photo and IR mis-
sions are receiving less emphasis than
they did a few years ago, partly due to
the reguirement o penetrate in order to
use the down-looking systems.

All the above assels belong to the
Corps commander. There are soma Di-
vision assets also, present and plan-
nad, but because of the emphasis cur-
rently being placed on Corps intelli-

FIGURE 1

CURRENT SEMA MISSIONS

® STANDOFF

@ SIGNAL INTELLIGENCE
COMINT — GUARDRAIL
ELINT — QUICK LOOK

® IMINT
SLAR, PHOTO
® SHORT RANGE

® ELECTRONIC WARFARE
COMMUNICATIONS, QUICK
FIX, RADAR JAMMING

® PENETRATION
® RECONNAISSANCE

gence neads, this discussion is limited
to Corps.

With the limited resources that exist
at Corps, it is impossible to properly
support the variety of configurations,
some lypes having as few as six air-
craft per Corps. This situation man-
dates that SEMA needs be met outside
the logistic system, which is properly
geared to the high volume user,

The MOHAWK and SEMA-X

The MOHAWK is the Army's only
fixed wing airplane which was design-
ed for combat. The design is now more
than 20 years old and will be 30-35
years of age before being replaced by
SEMA-X. The commercial derivatives
which carry the COMINT sensors have
also served admirably In peacalime,
but they were not designed for combat
in any environment and are woefully
inadequate for the threat environment
of the 90's and beyond. These and
other problems are addressed in the
Mission Element Need Statement
(MENS) for SEMA-X.

Everyone wants to know, "'What is
SEMA-X?""

It's fair to state at this lime that
SEMA-X is a problem which needs to
be solved — a series of deficiencies
which require correction and of un-
knowns that need to be defined. The
official problem statement for SEMA-X
program is the MEMNS. During the
Concept Exploration phase of the
SEMA-X Program, the problems
articulated in the MENS will be ex-
amined and the number of possible
solutions pared down 1o a manageable
sal.

But in the interim, any promising
solution must be considered. Balloons,
satellites, airplanes, helicopters,
matorcycles, RPVs, and doing nothing
are all contenders at program initia-
tion. Of all potential solutions, those of-

IR, PHOTO




TOP LEFT — GRUMMAN RV-1D QUICK LOOK
BOTTOM LEFT — BEECH U-21 GUARDRAIL

TOP RIGHT — GRUMMAN OV-1D
BOTTOM RIGHT — BELL EH-1 GUICK FIX

fering least promise are eliminated, a
process that continues until only one
or two candidates are recommended
for the Demonstration and Validation
Phase, which is being initiated at Mile-
stone 1.

Basically a piatform program

A single alternative will be selected
for Full Scale Engineering Develop-
ment {FSED) and Production. SEMA-
X is predominantly a platform program.
Inherent, however, is the very complex
integration that must marry the rather
glegant sensors and processing to
make a total system. The sensors are
being developed under separate pro-
grams by those organizations pos-
sessing the specialized expertise,

One can think of the total system as
the total airborne system, but a key ele-
ment of current airborne intelligence
systermnis is the ground components,
With the advent of capabilities such as
the All Source Analysis System
{ASAS), we can begin to respond to
questions such as, *“What are we ever
going to do with all this data?"’

SEMA-X is expecied to be a key

player in this arena. Current plans call
fior the Uivision Special Electronic Mis-
sion packages to be integrated into
BLACK HAWK aircraft, and for Corps
systems into SEMA-X.

Will SEMA-X target for Corps Sup-
port Weapons Systems (CSWS)?

Why not move everything back to
Corps and relay to the Divisions what
they need?

What about the Aguila or other
RPV programs?

Can SEMA-X live in the threat en-
vironment of the '90"s?

Can anything live in the threat en-
vironment of the '90's?

These are but a few of the questions
that dermand answers -— Qur job at
AVBADCOM is to launch the SEMA-X
Concept Exploration Phase in a way
that will assure our obtaining the
highest quality answers to this myriad of
legilimate perplexities.

We're under contract now o initiate
the first phase of the elimination or
screening process. All combinations of
platiorms, sensors, and operating con-
cepts will be examined to determing
which are most likely to accomplish the
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FIGURE 3

mission, The trivial solutions are first
eliminated so that only a few require
detailed analysis.

However, each of the apparently tri-
vial solutions will be scrutinized in suffi-
cient detail to assure that it is truly out of
the zone of consideration.

A second effort of similar logic may
be required to reduce lhe number of
alternatives to a reasonable number to
be subjected o a Cost and Opera-
tional Effectiveness Analysis (CO-
EA).

Affordability is main issue

Parallel efforts will concentrate on the
issues o be addressed during the Con-
cept Exploration Phase, A preliminary
list of issues has been drafted for inclu-
sion in such an analysis. Of course, the
numero uno issua is, and will continuea
to be, atfordability, which will be a
primary consideration as candidates
are evaluated for effectiveness against
the thraal.

The threat has been validated; the
need has been affirmed by Hg TRA-
DOC; and the funds requested in the
83-87 POM, approval of which will con-
stitute program go-ahead. The sched-
ule for this program is seen in Figure 3
{shown above). Several issues associa-
ted with the Corps airfield will be ad-
dressed. Survivability is an obvious
question, but what about affordability of

the airfleld which may be dedicated
solely to SEMA?

The proper balance between Stealth
and ASE has tremendous implications
in terms of cost, survivability, and mis-
sion effectiveness.

Which threats can be defeated by
aircraft maneuvering, if any?

Should SEMA-X incorporate a
single mission package which per-
forms all SIGINT, IMINT, and Jamm-
ing missions, or should each
package consist of a module which
can be swapped out in the tactical
environment?

Which antennas should be podded
and which integral to the platform?

The answers to these questions
typify the homewark that must be done
here at AVRADCOM to assure that
when SEMA-X finally reaches the user it
will indeed permit him 10 “see" the bal-
tlefield in order to mulliply the effec-
tiveness of the killer forces under his
command.

No other alternative

In spite of all these uncertainlies,
there is one thing no one questions: The
present SEMA platforms cannot pro-
vide the Army with airborne intelligence
in the '80's due to threat and suppor-
tability problems. Our challenge is to
provide an atfordable new capability to
the Corps commander in the "90's, 1111




Updates from four PM's

Hardware on
the way!

M an effort to keep you up to date on
what is happening in the Aviation arena
for near term fielding, individual AfAA
magazine issues are dedicated to our Pro-
ject Managed systems throughout  the
year, This article is therefore designed to
provide a brief review and the latest infor-
mation on those systems since the last
edition,
CH-47 Mod Program
by Colonel Dewitt T. Irby
CH-47D Program Manager

The CH-47 Modermization Program is
entering the second year of production.
Work is progressing very well on the in-
itial production contract for nine aircraft
with the first delivery to the United
States Army now planned for early May,
1982. Our Materiel Fielding Team will
be on-site for the first aircraft (produc-
tion aircraft number 5) delivered to
Company B, 159th Aviation Battalion,
1015t Airborne Division, Fi. Campbell.

Initial Operational Capability (10C) will
be February, 1984,

The CH-470 will be the first U.5, Ar-
my aircraft system to be fielded with
Skill Performance Aids (SPAS)
technical manuals for the airframe,
engine, and Auxiliary Power Unit
(APU). The new manuals will be easier
to read, and will contain step-by-step in-
structions on how 1o maintain and
troubleshoot the helicopter.

Verification of the draftl SPAS
manuals is underway at Ft. Eustis. Pilot
transition training commences in
August, 1982 to establish the TRADOC
resident training base.

Developmental objectives in the
areas of reliability, availability, main-
tainability, and durability were signifi-
cantly exceeded during DT/OT Il. The
CH-47D har demonstrated a reduction
in scheduled maintenance manhours
per flight hour (MMH/FH) of almost
55%, compared to CH-47C baseline
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data, and a reduction in unscheduled
MMHIFH by 25% at the Aviation Unit
Maintenance (AVUM) level.

The third prototype YCH-47D recent-
ly completed 82 hours of rigorous flight
testing at Yuma Proving Grounds under
conditions of extreme heat, sand, and
dust with no significant problems. Bet-
ween June and October, 1981, the
¥CH-470 performed static and opera-
ticnal flying demonstration fours at
various military installations. External
CAargo carrying capabilities were demon-
strated with loads weighing up to
25,500 pounds,

As the Army's primary combal serv-
ice support airlift in the theater and
Corps area, the CH-47D will be capabla
of sustained operalions under day,
night, marginal visibilily, and adverse
metecrological conditions, o include
light icing.

The CH-470 — in production, ahead
of schedule, and below costl Twenty
years of Chinook experience pay off by
providing the U.S, Army with an addi-
tional 20-year aircraft life utilizing state-
of-the-art technelogy in a saler, more
productive, and reliable’ medium it
helicopter.

The ASE Program
by Colonel Edward C. Robinson
ASE Project Manager

The Aircraft Survivability Equip-
ment (ASE) Project Manager's Office
has endeavored, since ils inceplicn, to
increase the combatl effectiveness of
Army Aviation in the field by providing
the simplest means of countering the
threat.

This has been accomplished by con-
sidering the use of tactics first, followed
by reductions in the complate signature
of the aircralt (i.e. aural, oplical, radar,
infrared), the use of warning systems,
the employment of active jamming sys-
tems, and, finally, vulnerability reduc-

fion by hardening critical aircraft com-
ponents.

Systems are designed with extra
space, weight, and power o allow
modular updates where possible o
counter the changing threat providing
the capability for preplanned product
improvement. Such a concept is best
shown by the example of the AN/
ALC-136 Radar Jammaer.

This radar jammer will be the hasic
means by which we will jam radar-
directed threat weapons, but it must be
modified to meet the challenge of new
radar threats. The modification s ac-
complished by the addition of modules
within the already existing black box
configuration. Therefore, the size of the
black box and the inerfaces will not
change nor will the already familiar con-
trols or displays in the cockpit.

System updates are the means we
use o meel the changing threat on
those systems that are already fielded
and those that are in production, such
as the AN/APR-39(V)1 Radar Warning
Receiver, AN/ALQ-144(V)1/3 IR Jam-
mer, ANFALQ-138(V)1 Radar Jammer,
ANALQ-156(V)1 Missile Detector, IR
Suppressor, and the M-130 ChaffiFlare
Dispenser.

These systems have given the in-
dividual aviator the means to survive on
today's modern battlefield. However,
we are not standing on our past parform-
ance.

New systems are a ‘‘must”

Realizing that we are dealing with a
dynamic situation relative to the sophis-
tication and expansion of the technol-
ogy exploited by the threat, we cannot
maintain the current levels of combat ef-
fectiveness solely by upgrading existing
equipment.

As a resull, we are now developing
systems such as the AMNIAVR-2 Laser
Warning Receiver, the ANALO-169




Optical Warning Location Detection
(OWL/D) and the ANJALQ-162 Radar
Jammer.

The OWL/D will inform the aviator
that his aircraft is being acquired by an
optically directed threat. The AN/ALQ-
162 Radar Jammer is a Continuous
Wave (CW) jammer to mest CW threat
weapons syslems.

In the concepts area, on-going in-
vestigations are being conducted to
reduce the workload placed upon the
aviator in handling, interpreting, and
reacting to information provided by
ASE.

Possible solutions include the use of
a single controldisplay head and in-
tegration of ASE equipment inlo the
MIL-STD-1553 Multiplex data bus. This
concept will reduce the weight in the
wiring bundles required o operate on-
board ASE and provide a single con-
trolidisplay which can effectively pre-
sent need-to-know information through-
out the entire mission.

All of these efforts combine to make
up an aggressive program designed to
insure the continued combat effective-
ness of Army Aviation in the face of an
increasing threat on the battlefield of
the future.

The AHIP Program
by Colonel Ivar W. Rundgren
ASH Project Manager

The January 1982 issue of Army
Aviation was dedicated to the Army
Helicopter Improvement Program
(AHIP), AVRADCOM's newest major
development program that was award-
ed to Bell Helicopter Textron in 1981.

AHIP, managed by the Advanced
Scout Helicopter Project Manager, will
meet the g snd commander's require-
ments for a Jedicated, day/night, highly
survivabie aerial scout. The scout will
conduct reconnaissance, surveillance,
security, and target acquisition/designa-

AHIP — A Major Program

tion under mid-intensitites and ob-
scured weather conditions of warfare,

Modification of the OH-58A helicop-
ter will include integration of the Mast
Mounted Sight with day/night adverse
weather target acquisition and designa-
tion capabilities, communication/navi-
gation, and airvehicle performance im-
provements (o provide the capability for
world-wide environmental and nap-of-
the-earth operations.

The summer of 1984 will see proto-
types delivered for Government testing
with the AHIP being an integral part of
the Army's combined arms team by
1986.

The RPV Program
by Colonel Robert D. Evans
RPV Project Manager

To win, we must attack deep to delay
and disrupt the enemies’ follow-on
forces as a prelude 1o taking decisive of-
fensive action. Fundamental to the suc-
cass of this doctrine is an ability 1o see
deep to locate and destroy high value
targets, and quickly assess the ensuing
damage.

Today's stand-off systems are severe-
Iy limited by terrain, weather, and bat-
tlefield obscurants. Additionally, the
awesome Soviet air defense umbrella
makes penetration of the forward line of
own troops by manned aircraft a suicide
mission.

Realistically, then, today's Army has
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an inadequate capability 1o see deep.
The Army's answer 1o this deficiency is
the Army Reconnaissance, Target Ac-
quisition and Designation Remotely
Piloted Vehicle (RPY) System,
designated the Aguila.

The RPVY is a tactical system as
mobile as the Division's Artillery and
able to penetrate the Soviet air defense
umbrella successiully, An RPV Platoon
of four sections will be assigned to each
division. Each RPY section consists of
five air vehicles, a ground control sta-
tion, a catapult launcher, a net recovery
system and associated support equip-
ment.

The entire system is mounted on
seven trucks and three trallers. The air
vehicle is small (7 fi. long; 13 ft. wing
span; 220 |bs. design gross weight) and
carries a payload that can see, locate,
and designate targets with a TViLaser
system, and can adjust arillery fire.

The laser is compatible with all Army
and Air Force precision-guided muni-
tions. After initial fielding of the daylight
system, a night and limited adverse
weather capability will be provided with
the addition of a Forward Looking In-
frared (FLIR) payload, Command, con-
trof, and navigation of the air vehicle are
under control of the Missiocn Com-
mander in the ground control station,

High growth potential

Although the system employs tech-
niques at the frontier of technology, it
has been specifically designed for ease
of operation and high reliability in the
field. Built-in test equipment gquickly
isolates faulls to the replaceable unit
level, At the section level, one finds that
90% of the faults require no more than
30 minutes for correction,

The ground control station incorp-
orates a complete training simulation
that enables personnel 1o maintain sec-
tion and individual skills at a peak level

of readiness. Flexibility is provided by
the capability to hand-off air vehicles
between ground control stations, by a
real-time ability to change routes and
targets, and by a fully inertial on-board
navigation system that provides for ex-
tended periods of independent flight
without contact with the ground.
Because the system design provides
for interchangeable mission payloads, it
has a fantastic growth potential through
preplanned product improvements. Po-
tential applications include radio relay,
alectronic warfare, ordnance delivery,
and chemical-biological detection.
Additicnal product improvements in-
clude extended range and a capability
for a ground control station o control
saveral air vehicles simultaneously.

10C scheduled in 1987

The RPV has been in full scale
development since August, 1979. With
design complete and initial hardware
and software fabricated, flight test will
commence in 1982, Due to funding
changes, outyear schedules have not
been finalized.

However, current planning is for
DT/OT Il 1o be conducted in 1984-85
leading to an Initial Operating
Capability (10C) in 1887, Alternatives
for an interim capability are also being
explored while the RPY is progressing
through the development cycle.

With the fielding of the RPY, the Ar-
my will for the first time have an acquisi-
tion capability that is equal to the range
of its weapons. You will be kept ap-
prised on the progress of the above
described programs in future special
issues of this magazine. We hope you
are as excited about the prospects for
the '80s as are all of us in AVRADCOM.
The Research and Development com-
munity will continue to strive 1o meet the
needs of the field by providing greater
capability with increased reliability.  HIll




by Edward T. Johnson

and David B. Cale

How to minimize
engine operating

cost

Develop fuel efficient engines!

HE operalors and designers of most

combat vehicles have always been

concerned about fuel consumption,
but sensitivity to this aspect of perform-
ance is greatest in aircraft design, especi-
alty in recent years with the energy
crunch.

Figure 1 on p. 86 depicts the aircrafl
engines available over the power range of
interest to the Army, The majority of these
engines was initially developed in the
'50's and '80's with subsequen! horse-
pawer increases over the years as addi-
tional power requirements were defined.

The advanced technology band shawn
is what the Army is currently projecting it
can achieve with improvements in com-
ponents and engines through develop-
ment of new engines. The two engines of
current interest are the B00 Horsepower
(HP) Advanced Technology Demon-
strator Engine (ATDE) and the Modemn
Technology Demonstrator Engine
(MTDE). The 800 hp ATDE, when install-
ed in a ulility type helicopter, can save the
Army approximatety 14 million gaflons of
fuel (based on 1979 flying rates) a year.

The MTDE, when installed in a medium
ranspon-type helicopter, can save the Ar-
my approximately 8 milkon gallons of fuel

ABOUT THE AUTHORS
The article’s co-authors, Edward T. Johnson and
David B, Cale, are Project Enginesrs at USA AV-

AADCOM's award-wi lied Technology
Labonw; located at Fort *.m. Virginia,

a year, In addition to the fuel savings,
these engines would provide the potential
for increasing the operational capability of
the aircraft through increased payload and
Tange. Details of the two programs fol-
oW,

Certain goals achieved

Effort on the 800 SHF ATDE program
was initiated in 1977 with the award of
contracts to Avco Lycoming and Detroit
Diesel Allison for the 800 shp ATDE. In
addition to a reduction of 20% in
specific fuel consumplion compared lo
currant engines, the following technical
goals have been demonstrated: a
reduction in wvulnerable area; an in-
crease in specific power, and a reduced
acquisition cost.

The full authority digital electronic
fuel controls proved their worth during
the test program in protecting the hot
saction hardware when test problems
accurred. The Lycoming engine (Fig. 2)
and the Detroil Diesel Allison engine
(Fig. 3) are shown on the next page.

The ATDE effort provides: an advanc-
ed propulsion technology at an affor-
dable cost; a technology from which
fuluré engineering developmenis may
evolve al minimum risk, time and
developmenl cost; and a base for
significant reduction in acquisition cost,

Analysis shows that retrofit of the
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ATDE into the existing UH-1/AH-1 fleet
would save approximately 14 million
gallons of fuel per year based on 1979
flying hours. Incorporating the engine
into @& new aircraft design taking full ad-
vantage of its performance to reduce
the aircraft empty weight would result in
an annual savings of over 10 million
gallons of fuel for a 1,000 aircraft fleet
operating 35 hours per month per air-
craft.

In addition, the use of the smaller air-
craft would result in a reduction of over
$10 million in fleet acquisition cost. Both
ATDE programs are continuing with ad-
ditional effort being directed toward
resolving component performance and
durability issues revealed during the ex-
parimental engine testing.

In addition, each demonstrator en-
gine will ba run to evaluate the opera-
tion of the engine on shale-derived fuel.
A continuing development effort is
scheduled to begin in 1983 to fabricate
additional engines and continua devel-
opment testing to improve durability

and complete a prototype Preliminary
Flight Rating Test (PFRT).

Tha 5,000 hp class MTDE is sched-
uled to be initiated in FY 83. The
primary objective of the program is to
demonstrate an advanced level of
performance in this horsepower
category of an engine designed to meet
the Army design requirements and
combat environment. To help achieve
this objective, emphasis will be placed
on reliability, maintainability, and sur-
vivability as wall as the reduction in the
amount of fuel consumed.

Low cost emphasis

Reduced fuel consumption in gas tur-
bine engines is cbtained from an in-
tegrated design incorporating higher
prassure rafio compressors, improved
combustor efficiency and temperature
distribution, higher temperature tur-
bines, improved turbine cocling techni-
ques, and improved material properiies.
The incorporation of newer technalogy
will allow the use of fewer paris which

FIG 1—TURBOSHAFT ENGINE PERFORMANCE
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helps to keep the acquisition cost al an
affordable level, a design-to-unit cost
target will be maintained to emphasize
low cost.

Specific goals for the MTDE program
are o demonsirate:

a fuel consumplion of 20% lo 25%
less than current engines in tha 5,000
horsepower class;

an improved specific weighi (hp per
pound of engine weight);, and

an engine capable of providing lower

Fig. 2 — The Avco Lycoming Engine

acquisition and operation and suppornt
cost.

“What will the MTDE do for Army
Aviation?""

An analytical assessment of replac-
ing the T55-L-712 in the CH-47 with the
MTDE has been made. These analyses
show that the payload of the CH-47 can
be increased by 47% of the 4,000 ft,
95° F operaling condition while saving
22% in the fuel required. This means
that a significant amount of supplies
can be moved in a shorer period of
time while reaping the benefits of reduc-
ad mission fuel consumption.

In addition to the CH-47, a quick

Fig. 3 — Detroit Diesel Allison Engine

review of replacing the T701 engine in
the HLH has been conducted. This
estimate showed an increase in aircraft
productivity (ton miles per gallon or
pound of fuel consumed) of 24%, Thus,
MTDE could mean more fuel available
on the front line for other aircrall or for
additional flying hours for the CH-47 air-
crall.

The engineering leaders of the major
international helicopter manufaciurers
endorsed the R&D essential to reduce
fuel consumption for turboshaft
engines, This was done at the 1980
American Helicopter Society Forum,

Significant cost savings

The 800 ghaft horsepower ATDE and
the 5,000 horsepower MTDE offer
significant logistic and cost savings in
terms of fuel economy. These savings
are a combination of improved engine
cycle performance and greater produc-
tivity of the aircrafl.

“How to Minimize Engine Opera-
ting Cost?"" . . . Develop fuel efficient
engines! The payolf only comes about
after the work j5 successfully accom-
plished. I
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by John Acurio

Drive-Train
Systems for
future helicopters

the key developments in Army

Aviation have been paced by pro-
pulsion systems. Looking ahead to the
1990s, we wil continue 1o exercise
perceived requirements for a broad
range of angine and drive-train systems,
and strengthening the technology base
will remain our general objective.

The fallouts will have a significant im-
pact on new propulsion systems while
providing components for product im-
provements. The propulsion advances
now under development place a high
level of emphasis on fuel consumption,
weight, durability, and cosl.

Each of these consideralions is facl-
ored into programs with the overall con-
carn that new concepls (technology
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Fcn' a good number of years, many of

demonsirators or  Systems  programs)
property account for the potential impact
on the developer and user.

Drive-train/transmission area

One of the areas that continues 1o
caplure attention is the drive-train and
power transmission system, which, of
course, tends to be very much vehicle
oriented. Therefore, it simply is not in the
same calegory as engine developments,
which tend to be adopted for more than
one vehicle. Yet, the interplay with the
helicopter industry is of paramount im-
portance to ensure that the new
lechnology is transferred effectively.

This, then, is the primary Concerm proy-
iding the technology for power transmis-
sion systems thal will be used in new
vehicles and minimizing the risks in
development, regardless of the contrac-
tor sefected to develop the vehicle or
weapon system. Toward that end, the
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6.1 Research and the 6.2 Exploratory
Development programs are  centered
aboul exploiting the gains N new
transmission concepls that may become
6.3a Advanced Developmenl programs.
Locking first at the 6.1 and 6.2, ex-
amples of fall-outs from the programs are
high hot-hardness gear steels, new tooth
forms, and traction technology, high-
speed ball, roller and tapered roller bear-
FIGURE 1 — Hybrid Traction Gear  ings; high-speed shalt and face seals;
shaft dynamics, balancing and damping

- criteria; highspeed clutches and coup-
ﬂfﬂ?ﬁ,mﬁgﬂﬂ:&ﬂ% lings, lubricants and filtration criteria;




contact lives, including fretting and wear;
and housing of new materials,

The work covers the development of
basic theories, laboratory experiments,
life and endurance tests, and end ap-
plications. It's a continuing effort to prov-
ide components with capability for higher
load with predictable life as a means of
reducing weight and the parts count.

Although we will continue to refine the
analytical tools, such as three-dimen-
sional stress analysis for gear contacts,
heat transfer and cooling of lubricated
contacts, and temperature limitations of
naw high-strength, high-temperature
bearing materials, the results give rise to
the need to combine the tachnologies in-
o an Advanced Development (systems
technology) Program.

Its objective will be to demonsirate the
application of laboratory advances in an
operating unit, specifically designed to
flightworthy standards. Specific program

FIGURE 3

goals include a 20% to 50% increase in
mean time between removal, improved
maintainability, 20% reduced weights,
lower costs, and significantly reduced
noise.

Two approaches are being consid-
ered: First, a conventional geared sys-
tem with updated component tech-
nology and, second, an advanced con-
cept that would combine some gears
with traction rollers in a hybrid arrange-
ment. (Figure 1).

In mid-1981 a NASA-AVRADCOM-In-
dustry conference on Advanced Power
Transfer Technology was held at Lewis
Research Center to advise industry on
these activities,

To support current and future trans-
mission development the Army utilizes a
number of excellent test facilities. One is
a 500 hp, single-input transmission (Fig-
ure 2), and the other is a 3,000 hp dual-
input unit (Figure 3).

H
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Both are used for detailed measure-
rments of operating parameters, such as
temperatures, loads, deflections, noise,
and vibration. These test beds also are
suited to test thecries and evaluate

component substitutions. A third
valuable research asset is the traction-
drive stand where experimental, high-
reduction transmissions are evaluated.

Aircraft configuration sought

These ftraction systems (Figures 4
and 5) represent a rebirth of an old idea,
ie., using rollers instead of gears 1o
transmit power through a speed-reduc-
fion unit. Several such units have been
built and tested, and the process of arriv-
ing at a configuration suitable for aircraft
usa is undenvay.

Whather future transmissions will con-
tinue to use conventicnal components is
nat yet clear; however, the prospects of
changing o a quieter and more compact
system using rollers are exciting and
bear continued attention.

FIGURE 4 (Above) and FIGURE 5
(Left) depict traction-drive stands
where experimental high-reduction
transmissions are evaluated.

As such, emphasis is being placed on
all potential technologies that can be ap-
plied to traction parameters, including
contact pressures, surface fatigue
machanisms, lubricant and ftraction
fluids, slip, and rofler tolerances.

At the same time, the need for using
gears in the low-speed, high-torque out-
put end of the transmission probably will
lead toward a hybrid system; however,
the overall gains stll can be drama-
tic.

The payoffs are considerable

Despite this promising development,
the requirement to pursue the customary
components will remain with us well into
the future,

Therefore, we will also explore using
available technology fo integrate an
engine and transmission as an aircraft
unit. That will add more participants 1o
the process, but the payofis could be
considerable in weight and overall com-
patability.




by MAJ Charles C. Crowley

AVIATE:

A new app

roach

for testing

and easy to fix, and most individuals

did their own repairs. But then as
pollution devices, electronic fuel controls,
and a host of other contrivances weare in-
stalled on our cars, most “‘shade tree”’
work simply couldn’t be performed be-
cause of a lack of skills and the required
equipment,

The same evolution is facing today's
Army with respect to aviation. As com-
plex, sophisticated systems are deval-
oped, so must the suppont equipment be
developed o maintain them or readiness
will be seriously degraded,

Although operator's tasks are often
simplified by complex equipment, the
burden placed on the repairers is often
insurmountable, Historically, maintainers
have been provided with a myriad of test
equipment, most of it unique to one
specific function. This has resulted in a
proliferation of test equipment in the Army.

Many of today's aviation systems have
passed the state of being able fo be

T ABOUT THE AUTHOR

lN the past, automobiles were simple

torate for Systems Engineering and Development.

diagnosed and contain black boxes or
Line Replaceable Units (LRU's) using
Printed Circuit Board (PCB's) and
microprocessors that in themselves re-
quire a complex piece of test equipment.

Single, common, automatic

Faced with this problem, current
development efforls are underway 10
develop a single, common, automatic
test station that can be used by all avia-
tion systems.

Using a commaon station has cerain
advantages. First, as staled earlier,
equipment has surpassed the testing
capability of single, manual test sets, and
secondly, its use at all levels of
maintenance will reduce costs and train-
ing requirements.

The system that has been developed
will be known as Aviation Intermediate
Automatic Test Equipment (AVIATE)
(Figure 1),

The AVIATE, expanded version of
the non-aviation automatic test equip-
ment commonly called EQUATE, con-
sists of computer controlled diagnostic
equipment that is capable of being fur-
ther expanded to meet new reguire-
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AVIATION INTERMEDIATE AUTOMATIC TEST EQUIPMENT (AVIATE)

ments. It's capable of being eilher
statically employed in a building or truck
maounted for mobility when providing the
necessarny support al AVIM's.

In addition to the hardware itself,
each item to be fested or diagnosed
must have a computer program written
1o perform the required testing.

To tiesin each component to the
AVIATE, a unique cable, known as an
Interface Device (ID), must be design-
ed for this purpose. The ID, along with
the computer program, make up a Test
Program Set (TPS).

A typical scenario

Under a typical scenario an aviation
unit would “work order’ a faulty compo-
nent to AVIM for repair. The AVIM
would connect the component to the
AVIATE using the interface device and
load the program. The AVIATE would
then automatically faull isolate the com-
ponent to the faully part and provide the

operator with a printout of the faults
noted.

It the LRU was found to be operating
properly during the initial diagnostic
test, it would be returned immediatety to
float stock for reissue. If faulty, the com-
ponent along with the printout, would be
taken to a co-located facility, (ie.,
Avionic's shop) and repaired.

After comection of the malfunction,
the component would again be returned
to the AVIATE and a quality assurance
check will be performed. Only then
would the component be refumed to the
AVUM or into float stock.

As a result of this scenario, the
AVIATE would provide decreased
repair times over manual methods; a
higher percentage of comective repairs
would have to be performed, and fewer
pieces of test equipment would be re-
quired.

The AVIATE will also be fielded with
a self-test capability that would allow the
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maching to operate efficiently and
reduce long maintenance downlimes
on the AVIATE itseli.

Electromechanical funntiansl

As additicnal systems. are integrated
onto the AVIATE, it's envisioned that
the machine will be augmented with
other pieces of equipment. Work is
already underway to develop an electro-
optical bench that will allow the Target
Acquisition Designation Sight/Pilot
Wight Vision Sensor (TADS/PNVS)
system of the Advanced Aftack
Helicopter (AAH) to be diagnosed us-
ing the AVIATE. This would allow the
AVIATE to measure and diagnose faults
in the Laser, FLIR, and oplical equip-
ment found in the TADS/PNVS.

Sounds simple, doesn’t it? However,
the system is not without drawbacks;
the first of which i1s cost.

The AVIATE hardware is expensive
and complex. The TPS for each compo-
nent is costly and as components are
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changed, the TPS must be changed.
Also the size of the Wwuck-mounted
AVIATE could seriously degrade the us-
ing unit's mobility.

Additionally, if components are to be
fully diagnosed by the AVIATE, test
points must be designed into the com-
ponent, The amount of testability within
each LRU is in direct proportion to the
design cost.

Current plans are to fiald the AVIATE
1o support the AAH. But its unique
dasign will allow it 1o be integrated inlo
virlually all aviation systems in the figld
today as well as those envisioned in the
future.

Mandatory use foreseen

In summary, technology has made
manual testing impractical when perior-
ming those functions necessary o sup-
port  aviation systems. The use of
AVIATE is expected to be mandatory if
wa are to maintain the readiness of our
aviation assets. )




by Richard L. Long

Higher harmonic

control

HE helicopter bas been described

as the “world's best vibrating

machine,” and Army helicopters

probably operate in the mos! severe en-

vironment from a vibration standpoint by

:g-ing nap-of-the-earth between 20 and 40
nots.

There are many wild, wild stories about
how the early helicopters used to“shake,
raftle, and roll,” to include that of the cargo
helicopter of the lale '50°s-early '60's in
which it was common practice for the co-
pilo! to steady the center instrument panel
with his right foot so the pilot could read
the engine instruments on short final.

As advancing technology has provided
improvements that have reduced the hel-
copter's vibration level, the Army's re-
quirements have become more demand-
ing. Until 1955 the "not 1o exceed"vibra-
tion level was 0.5g9's and in 1972 this was
lowared to 0.059's. These requirements
are spellied oul in MIL-H-8501A, MIL-
STD-810 and the systems specification for
a particular aircraft model.

Although the reduction in vibration
levels has been grafifying, the price in
terms of increased weight and cost has
been very high. The Ammy-goal is to
~ ABOUT THE AUTHOR
A former Master Army Aviator, COL Richard L.

e e s

the
MASA/Langloy Canter, T

achieve the necessary vibration reduction
with devices weighing about 1% of the
gross weight of the aircraft.

However, in the real word the weight
s out to be 2% to 3%. Perhaps a
more dramalic way of making the point is
to note that vibration reduction devices
weigh from 15% lo 18% of the helicop-
ter's payload.

A difficult, complex problem

Helicopter vibrations present a very dif-
ficult and complex problem as compared
to fiwed-wing aircraft. There not only are
many different sources of helicopter vibra-
tions from the varous rotating com-
ponents, but the variety of asrodynamic
and structural interactions between the
rotor and fuselage are not completely
understood,

During the design evolution of a new
halicopter the initial engineering emphasis
is given to preliminary design, perform-
ance, aerodynamics, and structures.
The interest in structural dynamics and
vibrations of the helicopter usually in-
creases dramatically after the first flight
and remains high until after qualification or
certification,

The designer needs help since there
are senous gaps in helicopter vibration
technology, including our inability to ac-
curately predict vibration loads.

2 FEB.-MAR. 1982 / HIGHER HARMONIC CONTROL



ARMY AVIATION f HIGHER HARMONIC CONTROL

=]
o

FIGURE 1
=

ADJUSTING THE AERCELASTIC ROTORCRAFT EXPERIMENTAL SYSTEM

AVRADCOM's Research and Tech-
nology Laboratories (RTL) have de-
veloped a comprehensive Helicopter Vi-
bration Plan that will provide the de-
signer with better tools for wvibration
analysis and better control devices to
improve on such systems as Integrated
Rotor Isolation System (IRIS), Dy-
namic Anti-Resonant Vibration lsola-
tor (DAVI), Bi-Filar, Modal Beam, Pen-
dulum Absorbers, and others that have
been successful in varying degrees.

A leading candidate

One of the leading candidate systems
for vibration reduction is called Higher
Harmonic Contrel (HHC). This has
been a joint Army/MNASA effort since the
mid-1970"s, and most of the research to

prove the concepl has been done in-
house by personnel of the AVRAD-
COM's Structures Lab and NASA/Lang-
ley Research Center.

The system uses high fraquency rotor
blade pitch control to minimize the
vibrations of the rotor at their source.
This is done by superimposing non-
rotating swashplate motions at the
blade passage frequency or N-per-rav
(four per revolution for a four blade
rotor) which become parl of the inputs
of cyclic and collective pitch controls.

Higher Harmonic Control does for a
helicopter what a set of super shock ab-
sorbers thal could be adjusted for
weight, speed, and road conditions
would do for a car,

Initial testing of the HHC concept
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MAJOR COMPONENTS — HIGHER HARMONIC CONTROL SYSTEM

was done in 1876-77 using the Struc-
tures Lab Aeroelastic Rotorcraft Ex-
perimentatl System (ARES) in NASA/
Langley's 16 foot Transonic Dynamics
Tunnel {TDT). Figure 1 on the op-
posite page shows Dr. Gene Ham-
meond making adjustments to the ARES
model in the TDT. Dr. Hammond de-
seives much of the credit for the suc-
cess HHC has shown to date. Another
key Army tearn member is the Struc-
tures Lab HHC project engineer, John
Cline.

Early tests in the TDT verified that the
primary parameters which determined
the success of the higher harmanic in-
puts in reducing the vibratory loads
were the amplitudes and phases of the
MN-per-rev inputs. This open 1oop testing
confirmed that a correctly chosen input
would reduce vibration levels, but that
the required input chaged significantly
with helicopter configuration and flight
condition.

To be fully successful, 2 systematic
means of sensing vibrations and
autornatically determining the optimum
HHC input had to be developed, and is
now called the closed loop active con-
trol system.

An electronic conirol unit {ECU)
was specifically designed and built at
NASAfLangley and algorithms for the
different conirol laws were pragrammead
on the Sigma V computer in the TDT
facility. In 1879 the ARES maodel was
used to measure vibration levels with
and without the closed loop HHC sys-

tem operating and reductions of the
N-per-rev vertical vibration levels of up
to 90% were achieved as well as a sub-
stantial reduction of longitudinal and lat-
eral vibrations.

Feasibility study completed

In June 1980 Hughes Helicopters
completed a preliminary design study
under a joint Army/NASA confract to
determine the feasibility of retrofitting a
higher harmonic control system to an
OH-6A. Figure 2 {above) shows an
OH-8 with the four major components
identified to incorporate HHC.

First, a means of measuring vibration
levels would have to be instailed on the
aircraft, and it was decided that three
accelerometers (one for each axis)
would be installed at the pilot’s seat anc
that vibrations at that lacation would be
minimized in the flight test,

Second, a flightworthy electronic
control unit similar to the one used with
the ARES model would have o be built
in order to extract the N-per-rev vibra-
tion levels from each accelerometer
signal.

Third, a flightworthy, on-board mini-
computer would have to be program-
med with the HHC control law
algorithms  developed and tested at
Langley Research Center.

Finally, the aireraft would have to be
configured with a hydraulic control
systemi to allow inputs of the HHC
signals o be superimposed on the
basic flight control inputs.

FEB.-MAR. 1982 / HIGHER HARMONIC CONTROL
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Hughes Helicopters was awarded an
Army/NASA contract In  September
1980 to modify a bailed OH-6 helicopter
by installing an HHC system and then
conducling ground and flight testing to
demonstrate  proof of concept. In-
strumentation of the OH-6 includes
triaxial accelerometers located at the
pilot's seat to provide vibration feed-
back data to the HHC.

Additional parameters to be mon-
itored during the flight test included
blade loads, pitch link loads, main rotor
shaft terque, HHG inputs, blade pitch,
and flight conditions. Levels of vibration
will be monitored at several additional
fuselage locations.

A flightworthy ECU has been design-
ed and built based on the one used in
wind tunnel testing. The functions of the
ECU include processing the feedback
acceleralions and passing the data o
the computer. Another function is to
conver!t voltage from the computer to
drive the HHC servoactuator with the
correct amplitude and phase.

This, in turn, controls the lower
swashplate and finally the individual
rotor blade angle of attack. The ECU
also provides command control limiting,
self-test, and system monitoring.

Flightworthy mini-computer

The mini-computier programmed with
HHC algorithms is the flightworthy
Sperry S8DP-175 airborne data system
which weighs 15 pounds. It is used on
the AAH for fire control, stores manage-
ment, multiplex bus control and naviga-
tion on a time-shared basis.

Hydraulic power is provided by a
3,000 PS| system using a Sperry-
Vickers pump that is currently used on
the F-16 primary flight control system.
The hydraulic manifold and reservoir
assembly has been bailed from the
AAH program.

HHC hydraulic servoaciuators were

tailor made for this OH-6 installation by
Moog, Inc., and have been fatigue
tested over three million cycles without
failure. Special attention has been given
to system safety and the HHG is con-
sidered failsafe since it has limited
authority (2% blade angle of attack) and
has extensive self-test features built into
the ECU and computer.

April flight testing planned

Flight testing of the HHC OH-6
should begin in the early spring of 1982
at the Hughes Flight Test Fagility,
Palomar, CA. The probability of suc-
cess s considered to be high since
there has been exlensive research can-
ducted at the Langley Research Center
and most of the HHC comporents are
cornmon to other systems ar have been
extensively tested.

Following the completion of a suc-
cessful flight test program, an industry
demonstration to promote technology
transfer to the U.5. helicopter industry
is expected. The next logical step would
be a prototype installation of HHG on a
production helicopter to verify cost and
operational effectiveness data.

HHC offers promise

In conclusion, Higher Harmonic
Control offers a promising method of
reducing helicopter vibrations
throughout the entire flight envealope. In
addition, by selecting the appropriate
locatien for the feedback accelsro-
meters, the vibration level at a specific
fuselage stafion can be minimized such
as: avionics bays, weapons pylons, fire
control turrets, or passenger compart-
ments.

The full potential of Higher Harmonic
Control should be realized on the next
generation of Army helicopters that will
probably have Fly-by-Wire (or light)
flight controls as well as onboard com-
puters. LN




by Joel L. Terry, Jr.

" Fly-by-Light:
Ight contro
of tomorrow

control improvements have been

evolutionary rather than revolutionary,
This is nol surprising since flight controls
are absolutely critical fo flight safety and
as a mission accomplishment,

The batilefield of tomorrow will present
several challenges to Army Aviation that
will require major changes to the helicop-
ter in general and to fiight controls in par-
ticular, This strongly suggests that some-
ting more than an evolutionary ap-
proach to flight controls is required,

Three maor challenges facing Army
helicopter flight control systems of the
future are as follows:

® The emergence of the eleclronic
wartare threat which has the ability to in-
flict catastrophic damage on many elec-
tronic components.

® Improvement of conventional bal-
listic weapon threat capabilibes in rate of
fire, target acquisition, and aming ac-
curacy to the point that multiple hits on

IN ihe past, Army helicopter flight

Jael L. Terey, Jr,, is the Team Leader, Flight Con-
trofs and Subsystems, at Aviallon Research and
Cevelopment C d's d-winning Applied
Technology Laboratory.

helicopters (and flight controts) is a real
possibility.

® The Army's requirement to perform
helicopter missions under all weather
and darkness conditions while using
nap-of-the-earth (NOE} {light techni-
ques to maximize survivabilty from
enemy threats.

Collectively, the above challenges
generate a near-impossible design re-
quirement for conventional mechanical
flight control systems and lead one to
consider a major change in design phil-
osophy for tuture Army helicopter flight
controls.

The all weather/inight NOE require-
memt dictates that the helicopter be
easier to fiy. The control must be instine-
live and must require a low workload and
litthe or no aitention inside the cockpit so
that the pilot has more time to devote to
his increasingly complex mission task.
Also, the allweather mission dictates
thal serious consideration he given to the
lightning threat which in the past has
been given a relatively low priority in that
Army helicopters have generally avoided
most electrical storm areas.
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FIGURE 1

The electionic warfare challenge
means considering the effects of lasers,
high energy microwave, and nuclear rad-
iatton. The ballistic challenge of muitiple
hit capability relates to the predicted im-
provement in target acquistition and aim-
ing capability and the high rate of fire
forecast for the threat weapons. This
woutd dictate that more than two control
paths be installed to provide the capabili-
ty to accept muitiple hits.

Conventional mechanical controls in a
relatively stable helicopter could prob-
ably handle the electronic warfare threat
in Visual Meteorological Conditions
{VMC), butioss of the stability augmenta-
tion in Instrument Meteorological Con-
ditions {IMC) could be catastrophic or, at
least, could result in mission abort.

Adding additional parallel mechanical
contro! paths for the multiple hit capabili-
ty produces a weight, cost, reliability, and
maintainability penalty that is unaccep-
table. Adapting these mulliple mechical
flight control systems to a wide variety of
pitoting tasks is nefther practical nor cost
effective.

Early Fly by Wire Efforts

The Tactical Aircraft Guidance
Systems (TAGS), which first flew

around 1970, demonstrated a viple re-
dundant digital version at the Vector
Control {VVC} concept oplimized for a
cargo mission. The program was highly
successful in demonstrating the reduced
pilot workload available through VVC.

The Heavy Lift Helicopter {HLH) Ad-
vance Technology Components {ATC)
program initiated in 1971 provided the
feasibility for a pure Fly-by-Wire {FBW)
fight control system for the HLH. The
ATC FBW demonstrator program was
flown on the Boeing Model 347 (streteh-
ed CH-47} helicopter {Figure 1}.

The HLH mission required precise
hover hold, even over a mowving ship
deck, and accurate control to pick up and
place external cargn. Automatic control
modes which ware optimized specifically
for the BLH mission provided needed
pilot workload reduction while significant-
ly improving mission performanca.

Analog controls as backup

The above digital programs, as well
as several fixed wing fly-by-wire con-
trol systems, required analog control
paths either as primary or backup
despite the known advantages of digi-
tal computation. The apparent cancern
was that natural or man-made elec-
trical interference would affect the
antenna-like signal paths and cause a
digital computer upset,

If the antenna-lite behavior of the
control system could be corrected,
maximum system payoff could be ach-
ieved by eliminating the need for a
backup control system.

Due to their non-electrical conduc-
ting characteristics, fiber-optic data
paths were the obvious answer {Fig-
ure 2) if other problems, such as get-
ting signals on the optical paths with-
out having to run power leads out to all
signal generating points, could be
solved.

The Advanced Digital Optical Con-




trol System (ADOCS) program receiv-
ed approval from the Assistant Secre-
tary of the Army in August 1979,

Tha ADOCS Fly-by-Light program was
set up in two basic elements: component
development and flight demostration.
The first two years of the program con-
sisted of component technology develop-
ment.

It should be noted here that aithough
fiber optic systems are being widely ap-
phied to communication systems, the
components needed to apply fiber optics
1o flight coniral systems do not currently
axist.

In this phase, multiple contracts for
linear and rotary motion transducers, dif-
ferential pressure ftransducers, control
media mechanization studies, and op-
fical servovalves were awarded 1o
spread electrically passive digital optical
transducer technology throughout indus-
try 50 it would be accessible to all the hel-
icopter manufacturers.

Reducing the ballistic threat

Another significant item 1o be address-
ed during the component development
phase is that redundant flight controls
normally stop at the swashplate and up-
per conirols somewhat wvulnerable 1o
ballistic threats,

An ongoing Advanced Rotor Actuation
Concepls contract is considering ap-
proaches that place the rolor actualors
and hydraulic and electrical power
generation in the rotor head.

With this concept, only the optical con-
trol signals are transferred from the non-
rotating to the rotating regime thereby
reducing the wvulnerability to ballistic
threats.

Finally, the component phase in-
cludes an Advanced Cockpit Controls/
AFCS contract which is considering the
cockpil controlfler, confrol law, and
display selection and optimization to per-
form the attack-scoul mission lasks.

The attack-scoutl mission was selected
because of the greater complexity of its
mission and, therefore, the largest piot
workload,

Single four-axis control stick

This contract should be of particular in-
lerest to the aviator since the emphasis
in this type of controller is on a single
four-axis force controller instead of con-
ventional sticks and pedals, and it offers
the advantages of simplicity, improved
reliability, and maintainability.

The second element of the ADOCS
program combines the next generation
of the component development hard-
ware into a redundant Digital Optical
Control System (DOCS) to be demon-
strated on a UH-80A BLACK HAWK
helicopter,

Flight demonstrator program

The flight demonstralor program has
three major goals:

® To demonstrate the feasibility of
controlling a heficopter solely by the use
of an oplical control system,

® To substantiate a reduction in pilot
workload and to improve mission per-
formance for the aftack-scout mission
tasks through use of a digital control sys-
tem

® To substantiate and recommend
dasign requirements for a production ap-
plication of optical controls.

Boeing Veriol has been awarded the
contract for this element of the program
which is now in the preliminary design
phase. First flight is planned for late

-
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1984 with all technical effort (including
100 hours of flight testing) to be com-
pleted in late '85. The BLACK HAWK
will be configured (Fig. 3 below) with the
DOCS pilot in the present pilot’s station,

The safety pilol will occupy the pre-
sent co-pilot’s station which will retain the
mechanical controls. A DOCS co-pi-
lotfilight test engineer's station will be lo-
cated in the cargo compariment so that
the DOCS co-pilot can set up various
flight conditions for the control transfer
tesls.

Boeing has included the AH-64 In-
tegrated Helmet and Display Sight
System (IHADSS) in the program fo
provide the Pllot Night Vision System
(PNVS) display symbology for evalua-
tion. Boeing will conduct laboratory
simulations of an NOE course and later
take the DOCS-equipped BLACK
HAWK to Fort Indiantown Gap, PA, for
an actual NOE flight evaluation in the
area previously simulated.

In summary, the ADOCS program

has been established as an orderly ap-
proach to satisfy the Army’s advanced
flight controls’ needs for tomorrow's
helicopters. Electrical hazards, both
natural and tactical, will be complataly
eliminated from all data paths; ballistic
protection will be significantly improved,
pilot workload will be reduced; mission
and flight safety and reliability and
maintainability will be greatly improved;
and a control system weight reduction
of 300 pounds for a vehicle the size of
the BLACK HAWK can be realized. |
The ADOCS program is very exciting
and has the interest of all the major heli-
copter manufacturers. User interest will
ba determined in 1986 when it will be
demonsirated at a number of Army fa-
cilities around the couniry. The most
likely candidates for incorporation of the
ADOCS technology into the Army heli-
copter fleet will be later models of the
UH-60 and the AH-64, and the next gen-
eration family of Light Helicopters,
(LHX). I

DOCS INSTALLATION

FIGURE 3




TEAC’s

VIDEO RECORDERS

FRIEND OF THE
NTSH AIRCREW

TEAC offers congratulations to Bell Helicopter Textron, recent
winners of the Army’s NTSH contract, with their proposal for
refurb and update of their OH-58 Scout Helicopter.

Next step-let the Air Crew combine the value of real-time
scouting observation with the safety of re-masked analysis, the
latter via Airborne Video Tape Recorder; and retain for “seconds-
after” debrief when the mission is over.

And the sensor system (MMS) is already there!! « LOW COST
¢ MIL-SPEC
® QUALIFIED
* AVAILABLE

TEAC VIDEO.

TEAC CORPORATION OF AMERICA
7733 Telegraph Rd., Montebello, California 90640
(213) 726-0303
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AAAA Scholarship to Honor
Memory of COL John Geary

Friends and asscciates of Colgnel John C.
Geary, {USA-Ret.), a In the development
of Army Aviatien fellowing WW II, have estab-
lished a major AAAM Scholarshlp in his name.
Geary, 60, died January 31 In §t. Louis of a heart
attack,

A Master Army Aviator with mare than 4,000
{lying hours, the 1946 graduate of the U.S. Mill-
tary Academy had logged ,
tlight time In 35 diffarent H
types of tiked winy alr-
craft and 20 diflerent
types of ratary wing air-
ceaft during his 28-year
military carear.

Coloriel Geary was ong
ot Army Aviatlon's flrst
qualified and exparienced
enginaering test plldts
having graduated from
the USAF Test Pliot
School in 1960, whare he achlaved the highast
acadedemic grade in his class. He also heid a

won the prestigious William J. Kossler AHS
Award in 1858 for achievements and signilicant
conirlbutions 1o the operational upgrading of the
Army's helicopter {ieal. At the time of his death,
he was ihe Manager of the St. Louis olfice of
Hughes Hellcopters, Inc., a position he had held
since his retirement from the Army in 1974,

The John €. Geary AAAA Memaorial Scholar-
ship is belng endowed by numercus Lindbergh
(5t. Louls) Chapter members; his AYRADCOM
and St. Louis military lates; his employers,
Hughes Helicopters, Inc.; hiz AAAA Nalicnal
Board conlempotaries, and hls many frlends
within Army Avialion and AAAA. The initial
scholarship award wlll be presented in 1983,

A realdent of Flerisapnt, Mo., he leaves hls
wife, RAita; two sans, John, Jr., and Thomas; and
a daughter, Sharon.

Donations to the John C. Geary Memoriai
Scholarship Fund should be made payable to
the AAAA Scholarship Foundaticn, and sent to
AAAA, 1 Crestwood Road, Westport, CT 06880.

AICHARD BAENT WASHBURN, JR.
Fuchard Brent Waghburn, Jr., was Killed in an

Master of Science AeN tical Engi Ing
Degrae trom the University of Michlgan.

His extensive aviation R & O work included du-
ty at Edwards AFB; the Logistic Test Activity at
Fi, Rucker (now the Aviation Tast Board); AVS-
COM (now AVRADCOM) where he served as the
Directar of Research, Development, and
Engineering; and QDDRAE. During one tour at
DOD, he wes ponsible for all helicopter and
VISTCL programa.

in an earfer tour, he helped pionear the
Army's logistle test concept of accelerated
‘'lead-the-fieet’" testing in which new
hellcopters were i{lown in an acceleratad
schedule to uncover poiemial maintenance and

A Iormgr Vlce Presldent on ARAA’s Natlonal,
Executive Board, Geary and his FI. Rucker unit

autc In Dallas Tex., on Dec. 27,
1981, A member of USMA 1882, he was the son of
LTC Rlchard B. Waahburn, Ret., a Master Army
Aviator, and the gr of the lata Calonel |,B.
Washburn, an early Army Aviation pioneer and
Commandant of the Avlation Schoo! at 1. Sill, OK.
As a Cadet Brent attended the Army Aviation
School In the summer of 1960 making him not anly
third generation Army but a third generation Army
Avlator as he planned 1o cantinue in aviation after
entering the Army thig June. Burial was in Ar-
lingion, Tex., an Dec. 31, 1981.

AENNESEEE NS S S ER NN EYEnE
CUSTOM EMBRQIDERED EMEBLEMS, your deslgn,
low minimura. A.l. Patch Co. {Emblems, Dapt.
1), Littleton, New Hampshire 03561,

AEdpENEEESnSnFeETEEEREEn

'82 MEMBERSHIP ENROLLMENT CONTEST NEARS END

With substantial prizes and National
Convention recognition in the offing,
AAAA Chapters are concluding their
six-manth Oct 81—Mar 82 enroliment

" LARGEST MEMBERSHIP GAIN
(Standings as as March 1)

Name of Chapter  Membership Gain
1..Corpus Christl Texas Chapter, +72

2..Valley View Chapter.......... +65
3..Indiantown Gap Chapter...... +64
4. Army Aviation Center......., +62
5..Alr Assault (Ft. Campbell)..... +43

6..Wings of the Marne Chapter... + 36

drive with ‘‘down-to-the-wire’" stretch
drives in both the “Membership Gain™
and ‘“Percentage Gain’ categories.
The contest ends on March 31,

" LARGEST PERCENTAGE GAIN
(Standings as as March 1)

Name of Chapter Percentage Gain

1..Valley View Chapter....... +110%
2..\ndiantown Gap Chapter. .. +106%
3..Mainz Chapter. ............ +73%

4,.Corpus Christi Texas....... +48%
5. Taunus Chapter.............35%
6..Bonn Area Chapter. ........ +32%




The Aircrait Mechanic's~—
Portable Lubrication Sysjm
that finally reaches

those hard-to-reach

places.

On-site lubrication with the Minilube (weighs only

8 pounds), the Superlube {fits standard 35 pound

grease container), and accessories designed lo

allow access to all areas.

@ Reguires no air or electricity

@ Push button control with up to 10,080
psi pressure potential

& Up to 30 shots of grease with one push

® Protects against contaminants and aiv
pockets

& Full range of motion with easy reach

@ Easy to atfach accessories come with a
convenient Tool Inventory Central carry-
ing case

@ Ali listed equipment have
NSN's {Mational Stock
Nuribers}

@v

ALLIED TECH-TRONICS
£300 Mg Sun Avene
[

Allied Tech-Tronics
@ §800 Rising Sun Avente

Philadelphia, PA 19111

{215) 745-5535

Please send me complete infarmation on the Allied Tech-Tronics

Aircraft Lubrication System.
Name

Address Phong
City State. Zip

e
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Colonels

MORAN, Jokn F., Jr
1226 Limit
Leavenworth, KS 66048

ZORN, Burl A,

USMTM [SA) Ay, Box 1082
APD New York 05038

Lt. Colonels

BELLAMY, Mark L.

PSC Box 2¥64

APD Mew York 63130
BURBIDGE, Johr M.

HMHC VIl Corps G-4, Box 288

APO Mew York 08051
CAROTHERS, Dave

Quaricrs 2664

Fart Luwis, WA 953433
CQOK, Theodgre 1.

8x 27, Supp Co, Mrth A CATC

APC New York 08114
DALY, Jerome R.

3317 Southgale Dr, Apt 203

Alexandria, WA 22306
HARRISCN, Willlam T.

©11 Forest Road

{Chambersbyrg, PA 17201
HERRIGAN, Robert J.

7140 Rud Horse Tavern Lana

Springfinld, YA 22153
MITCHELL, Richard R.

5014 Weher Street

Annandala, VA 22003
MULLADY, Brian P.

EBih ATC Batwalion

AP New York 08025
MURPHY, Thomase W,

US Ay 1%

Pres Of 3an Fran, CA 33129
PRECMORE, Koith E.

Us Armay (PEPH Box B4

APD Mew York 091563

Majors

ALDRIDGE, A. Dv. Jr.

B2 Aviation Company

APD Now York 08035
BOQHLEN, Paul Al.

28 Hunt Streat

Fort Bragyg, NC 28207
BRANDT, William: M

HHC, 4th, Eoth Armor

AFPO New York 03185
BROWN, Connie A.

HHC, 2nd Engr &n, 2d 1D

APD-Sun Francisco 95224
BYARS, Donald ®.

2102 Kazmeier Placa

Bryan, TX 77801
CINTRON, Gaorge L.

8161 Prelude Lane

essap, MDD 20734
CULVERHOWUSE, Jarcy R.

HHD, 171k Cht Aviation Gy

APQ San Francisco #6301
CANDRIDGE, Weayne L.

HHC, CEGE, PO Box 36

APO New York 09966
EVERSON, Randoiph L.

813 Cedar fAidge

Harckes Heights, TX 76541
FAULKNER, Ronald W

1145 Leyie Avenue, AFSC

Morfglk, WA 23611

Majors

GEROT, Edwin L.

HHE, 2151 Support Command

APQ Mew York (9375
HESELE, Eugene .

HO, Supp Gp MOL, B 418

AP0 Muw York 05063
HANLON, Thomas

17 Seville Way

San Mateo, CA 94407
HILL, Rogar D

44171 Evensdely Aoad

Woadbridye, VA 22133
HOWARD, Hugh E., il
P.C. Box £450

Fory Bliss, TX 73016
MEDVITE, Charles M.

30 PFick Avenue

Fort Leavenworth, KS 66027
MILLER, Nichalea L.

HHC, 20 SUPCOM Corps

APD Mew York 08B0
QLANTEN, Kaith P.

1128 Biak Strazt

MNorfalk, VA 23511
SCHAEFER, Raymond 1.

480 Kiitchell Terrace, Mo, 2a

For Riley, K3 §58442
SCHALIN, J. Gunnar

4512 Caminita Podernal

San Diege, CA 92117
SHEPHERD, Johnnie L.

218 East Libenly Shroet

Savanngh, GA 3140
SHIPLEY, Berchard R.

1012 Jacksen Boulavard

Bel Air, MD 21014
VERITY, Jamss E.

A8 Arrowhead Count

Wondbridge, VA 22192
WALLS, Onb K., Jr.

18 3d Infantry Aoad

Fort Leavenworth, KI5 68027
WARNE, Douglas E.

Hgq USFE/REUSA J3-CC

APD San Francisco 96301
WILSON, Kennot: E.

53 Dragoon

Forl Leavenwunh %5 REQZT
WaoD, Goll W,

$-A Oflicers Circle

Fort Douglas, UT Ba113

Captains

ADAMS, Benjamin F,
4 Simpson Drive
Dialeville, AL 36372
ATKINSON, Alonzo M.
34991 Batdwin Road
Barseowr, CA 82311
BELL, Michasi L.
2075t Mviztion B
APD San Francisca 96271
BOWAR, Joseph W,
SMAC 1832, Naval Posgrad Sc
Monterey, CA 93340
BREITHAUPT, Michasl P.
8462 Rippled Cleek Tourt
Soringlictd, wA 22153
CHAPIN, Robert L.
Racvg & Frocessing Company
Fart Gordon, GA 30305
COOK, Walter R.
cla M. French, V107 E, Alice
Phognix, AZ 85020

Captains

CROESAN, Williem, 11

1920-A Autngr Stragt

Bart Eustis, WA 23604
DUTN, Martin

118 Independence

Entaiprise, AL 36330
FARRIS, John A.

08 Willow Oaks

Deark, Al IEIC0
FON, Timothy J.

USDAL, American Ernbrassy

AP San Francisco S6404
GOLDHERG, Jossph

7340 Wingsong Drive

El Pasg, TX 75912
HESTER, Edward C.

327 Cimmaran Cirche

Folsom, CA BBE3D
JOLLEY, Bev. C., Ir

105 Plumb Poim Loap

Aberdern Pyg Gd, KD 21006
KELLY, Kevin M

5830 A Brett Drive

Fort Knox, KY 40121
KERMNAN, Michasl P.

01 Candlegla Crive

San Anlonio, TX TBZ2T%
MANN, Paul A.

371 §. Geo. Mason Dr,,

Faltz Church, vA 22041
McKNIGHT, Kathryn &,

130 Creenbriar Court

Savanrah, GA 31405
MUNDT, Stephern I

Bth Cs Ctr Mat Mag Co

APO New Yock 63111
NIX, Dranniz A.

609 B Chelsea Place

Mowpor Mews, ¥a 23603
PARDYE, Lapnerd W.

20 Cedar Grove Park

Mantua, NI DBIS1
PARHAM, Hamy A, Ji.

55 Bomford Drive

Redstone Arsenal, AL ISHIB
RIPPEL, Raymond E.

177 Arnotd Hall 3

Ft Riley, KS 66442
AOBINSCHN, Kennath

H797 Harper's Poind Drive

Cincinnati, OH 45242
ROOT, Mike E.

07 Swlding Sirapt

San Antonig, TX JEZH
SCHUMM, Brien M.

P.00, Box 29§

Fort Ord, Ca, 33341
SHAFER, Jack 0., Jr.

1907 Sherman Drive

Killegn, TX 76541
STOCHL, Ludwig

76D 3, Reynoids S,

Alexandnia, VA 22204
SUBLETT, Michael F.

Mz Aviation Co {AH)

APD San Francisco 36271
THOMPSON, Willtam L.

73d Cipt Intel Company [AS)

APD Mew York 99358
TINDOLL, David D,

Bou 1116, New Gaiden Siaticon,

Forl Knox, KY 40121
WELLS, Alexander

203 Foulois

Fart Spm Houston, TX 78234

Apt 1102

Captains

WHITE, Donald J. Jr.
Route 7, Box 154
Elirabethtown, XY 42701

1/Lieutenants

BORMNE, Ronatd L
V446 Laranue S, Ne. 3
Manhattan, X5 66507
HOFPPER, Gary B
E Compary, B)1st Chi Aviation Bo
APD Now York 09326
KASTNER, Peurick J.
5508 A Hanna Pietce Rd, W,
Tacoma, YA 98467
NEAL, Gordon §.
203 Orchard Drive
Ciakzvilla, Th 37040

2/Lieutenants

BRAUN, Willlam G.

BOAQ fidg 2937, Room 105

Fort Camphell, £Y 42323
BAUMMETT, Harold M.

2009 Delia Drive

Clarksyille, TN 37040
CLARK, Thomss A,

CIMA 2, Box 4831, &0 Aviation Co

Fort Buckar, AL 36362
COMLEY, William A.

A062.18 Tarmarack Drive

For Wainwright, &K %5703
GOODALE, John

A Lo, 3d Cos Avn Bn

APCH New York 09036
LOURIGAN, Gaorge J.

105 Skipper Coun

Ouark, AL 26360
MALLON, John D,

P01 Bos 397

Ardenvoir, Wi SBE11
SHERAMAN, Patrick L.

111 Joy Drive

Clarkzwilty, T 370401

CW4'S
GRAY, David J.

516 Fricdman Strael
Fort Hood, TH 76544

CW3'S

BABCOCHK, Myron F,

F.0. Box 406

Barbers Paind, HL 36862
LARR, Tyrus R

569 Waldor! Dirive

Clarkswville, TH 37040
DICKERSDN, Jay L.

Chuarters 2450 B

Fort Lewis, WA B8433
DOUCETTE, Roreld R.

1631 Payonz Avenue

Manhawan, K5 B6R02
HACKETT, Phillp G,

102 Linckay Street

Enterpnise, AL 36330
HODPER, James M.

HHG, 17t Aviation Group

APO San Franosoo 36301
INGLE, Larry M.

Conr ho. 543

Ft Mopherson, GA 30330




PHILADELPHIA—Joseph P. Cilbbins, center {holding =eal), Spec
Asst ta the DCSLOG, DA, and guest speaker at the Delaware Valley
Chapter's 18 Jan. dinner meeting, is shown wilh I-r, LTC Philip
Grughetsky (VP, Mii Arg. George Smiley (Sec), Tom Nowrey (Pres},
Cliff Holgate {Sr VP), CW4

Wainnig (¥P, Programs}.

James Gripp (VP Memk), and #MaL Al

CARLSBAD, CA—The US Ammy's Apphed Technoh
ogy Laboratory/DARPA/MHughes NOTAR (Mo Tail Re
tor helicopter successtully completed its first fitght
o December 17, 1981, at Carisbad on the 78th An-
niversary of the Wright Brothers' first fiight.

CERAR RAPIDS, I0WA—Shown following a9 February meeting of
the Cedar Raplds (AAAA) Chapter are, -1, Bob Lord (Chap Trea),
Dick Derr {Sr VP); MG Story C. Stevens, AVRADCOM Commander
and guest speaker; Don Justice (VP Publlcity}, and Jess Gilance
{Sec}. Some 70 rpemhe:s aEFi guests attended the new Chapter's

FT. CAMPBELL—MG Charles W. Bagnat, Jr., center,
stands with the members of the first BLACK HAWHK
Teansitton Course at Campbell AAF, The 3-week

third @ 1al p course augments the graduates from USAAVNC.
CW3's wWO's Enlisted Civilians
JONES, Larry K. BRUCE, Craig A, KERFOOT, Fradarick J., SFC MUSORRAFIT, Frencasco
P.Q. Box 208 1027 8 Chastnu Street 245th Air Traflic Comtal 28 Warren Siragt

Lafayetle, KY 42254
PETERSEN, Pater G.

Daytana Beach, FL 32014
RENSVOLD, Roger B.

108 Codony Orive, Apt 12

Enterprise, AL 36330
SMITH, Stephan S.

4243 Intet Road

Wizrietta, GA 30066

cw2's

BEFEUICE, Marig T.
7 Andersen Road
Barngrdswille, M) 07924

JENKINS, Willie
Ma. 3 Holiday Cowe
Savannzh, GA 31406

KRASOWSHKI, Barnard G,
Gind Avn Co, Box 728
APD New York (9033

LYNCH, Brinn E.
£.0, Box 142
APQ New York 09185

MEISBERGER, Theodors A.
M Nwvaho Drive
Enterprise, Al 36330

ERAL), Box A-Z15, Regl Arpt

Fort Wainwiight, AK 59703
HARTLEY, Jarry .

C Compeny 30 Aviation 8n

APD New York 08702
LINK, Robert G.

13902 Russ Drive

Housten, TX 77039
SHIREY, Robart W.

8887 Sundridge Oriva

Fayatteville, NC 28304
SMITH, Jefiray D.

£.0. Box 351

Brentwood, CA 94513

Enlisted

ALLEN, Douglas E., 759G
10664 Carswell Drive
Fort Bliss, TX 79908
DEGON, Paul A., SGT
E Ca, 3d CAB, PO Bax 136
APD Now Yark (517
FOX, Brucae, SF{
HHC, 1st Bde, B2nd Abn Oiy
Fort Bragy, NC 28307
HODGES, Patricie, SGT
V121 Dld 440, Apt 208
Rilleun, TX 76541

Forl Bragg, MC 18307
MuKENNA, Mary, SGT

1151 Creekside Drive, No, 3034

Watnut Creek, T4 54556
THOMPSON, Arthur L., SGT

Guarters 774, Agl. B

Forl Devens, WA, 01437
WILCIEX, Brian K., ES

L Counpany, 4th Medical 8n

Fon Carson, GO 80913
WITMER, Robert, 55G

247ih Medical Detachment

Fort inwin, T4 92311
Civilians
BARTLETT, Drow A

624 Tuskawila Poim Lane

Casselberry, FL 32707
BILLINGS, Thoras E.

3809-H Laramie Placa

Algxandria, Vo, 22308
CARNEY, Shidey R.

Rt &, Bx 196D, Lot 257

Edweardswille, |L 62025
LESHER, Walter F.

Acro-Electr, 22118% 5. Wt

Tarunce, CA 99502

Fumgon, NY 077EG
STREIPS, Eugene A.

800 Spring Yalley Road

Altamerte Springs, FL 3271
TAHOR, Robert U.

Gould, 4323 Arden Drive

El Monte, Ca 91731
YOS5, Phillp J.

1724 Morris Avvanus, BNW

Cedar Rapids, 1A 52405

Retired

COREY, Aabert A, COL
1125 16th 51, NW, No. 563
Washingron, OC 20005

ELLIOTT, Jokn W., COL
1815 No. Gram Parkway
Miarni, (% 74354

GILE, Richard E.. LTC
1315 Witdwood Avanue
Columbaus, GA 3196

KING, Edward J., LTC
8507 Capricown Way, Apt 72
San Diegn, CA 92125

POST, Aftor ., Ret., MG
SO M. Rooswwedl, dipt C702
Falis Church, VA 2HMq
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GUEST SPEAKER

GEN John A. Wickham, Jr.
addresses 300 AAAREES

The Cdr, USFK/EUSA Is shown at
the Morning Calm Chapter's An-
nual thristmas Formal/ EUSA
Aviartls Dirner held on 12 Dec.
that was attended by over 300
Korean and American members.

HEAD TABLE

Us and ROKA dignitaries
attend Chapter Awards Dinner
Shown from left 1o rignt are

8G Chol, 15t Avn Bde; Mrs. Song;
GEN Wickham; COL Blssell, morn-
Ing Caim Chapter Presldent; Mrs.
Bissell; BG song, Chief, ROKA Avia-
tian; Mrs. chol, Mrs, Teeter; and
BG Charles E. Teeter, ADC, 2d ID,

RONA AWARDS

2020 Aviatioh Unit IROKA)
recéives new AAAAR award
Created by COL N.M, Bissell,
Chapter Presldent, the 1981
“ROKA Aviation Jnlt of the
vear award" Is presented by
GEN Wickham {far right) 1o,
L-R, BG 5010, Chlef, ROKA Avia-
tlon; LTC Jun, Cdr, 202d; BG
£hoi, Cdr, 15t Avn Bde; ang COL
Bae, ¢dr, 15t AvD Gp.

EUSA AWARDS

THE BEST!

“Aviator® and “Soltfier af the
Year" ¢ited by AARA Chapter
In left photo, GEN Wickharm pre-
sents award plague 1o 556 Don-
algh K. Henry, 271st Avn €O (ASH),
1981 EUSA "Solider of the Year”.
In right photo, CW3 Ronald De-
boom, left, 2715t Avn Co (ASH),
receives AAAA Award Pladque as
COL M. Michael Bisseli, Chapter
President, looks on,




... That's RCA /

[..tor AH-64 Support

24 Hours a Day

RCA's automatic iesi equipment
provides total system support to
the AH-64. The test system will
reduce maintenance training
requirements while improving the
AH-64’s combat availability and
missile effectiveness. Scheduled
for intermediate and depot level
maintenance, the AH-64 ATE is
now ready for production.

For more information contact:
Director, Marketing

RCA Automated Systems
Buriington, MA 01803

The AH-64 ATE is one configuration of
the RCA-developed AN/USM-410. The
test system can be configured to meet
your specific ATE reguirements.

Government
Systems Division
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LTC JAMES R« HOLDER
708 SARTORI DRIVE
SETALUMA, CA 98952




