


Put 
it all 

Meet the team that can f'AIIAt'h~ Northtop Corporation 
and will bring the Army aa.va"'~~.& Electro Mechanical Division 
contemporary scout helicop- d ., as a subcontractor, will pro
ter. Bell Helicopter Textron will an it vide the major sub-system, 
modify an in-inventory OH-5SA = the helicopter mast mounted 
with a modern, high tech- : sighting system, while 
nology, dynanlics system HIP Sperry Flight Systems will 
which assures outstandmg assure man-machine in-
performance in all altitude U __ r te: terface thtough design of 
temperature condItions. ~... the helicopter visual 
McDonnell Douglas n...11te ' controls, displays and 
Astronautics, with the ""'1.- l1IY. multiplex systems. 

Bell Helicopter 'Iatron: Helping keep the free world free. 
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T
HE American Bicentennial comes to an 
end this October 16-19 with lour days 
of celebrations at Yorktown, Va. During 

the four days, some 400,000 people will visit 
the site of the Battle of Yorktown, which Sec
tary of the Army John O. Marsh called a 
"great Army victory" in his keynote address at 
the 1981 AAAA National Convention this past 
April. 

With Monday, Odober 19, designated by 
Congress as a national day of observance and 
by the Virginia General Assembly as a state 
holiday, the celebration at Yorktown will 
culminate with an address by President 
Reagan at 2 p.m. 

Extensive parking available 
Five U.S. and two French warships and 

several tall sailing vessels will anchor in the 
York River. From 22 states and Canada, some 
4,000 costumed volunteers will assemble at 
Yorktown and recreate more than 100 Revolu · 
tionary War regiments: their encampment is 
expected to number in excess of 1, I 00 tents. 

Extensive preparations will be made for 
parking on many of the outlying baHlefields 
and for shuHle bus transportation to the town. 

Four-Day Highlights 
The day·to·day high points include: 
Friday, Oct. 16 - 10 a.m., military parade 

from the Victory Center to the battlefield; 1 :30 
p.m., opening ceremonies at the battlefield 
followed by an hour·long pageant . Heritage 

ADVERTISERS IN THIS ISSUE 
Beech Aircraft Corporation. . . .... .... 15 
Bell Helicopter TeKtron. . . ...... Cover II 
BendlK Instrument & Life Support Systems ...... 7 
Boeing Vertol Company.. . ... Cover I 
Calspan Advanced Technology Center ...... ... 68 
Dalmo Victor Operations.. . .... 10 
OynaleCtron Corporation. . . 39 
E-Systems Memcor Division. . . ...... 33 
Garrett Corporation.. . .... 31 
Grumman Aerospace Corporation ..... .. . . .... 76 
Hughes Helicopters. . .. 3, 46 
In Avionics Division... . ... . .... 43 
Jet Electronics & TechnOlogy. . 12 
King Radio Corporation.. . ....... .... 8·9 
Loral Corporation. . .... 87 
Olympus, IFD.. .... .. ..... ..... 64 
Perkin-Eimer Corporation.. . .... . 75 
Sanders Associates, Inc.. . ..... 55 
Science Applications, Inc. . . .... 83 
Sikorsky Aircraft. ....................... cover IV 

4 

YORKTOWN 
A great Army victory; 
a 1981 celebration! 

Let's Recognize the Eventl 
.. the bicentennial of that event - the Battle 

of Yorktown - will be observed this October and 
I want the Army Aviation Association tb playa 
role in assuring that this event Is recogn ized for 
what It is - a great Army victory - a vlctorv that 
would mean that all of the hopes of the Oeclara
tlon of Independence WOUld belong to the Ameri· 
can people. and would ultimately produce SiK 
years later our great Constitution:' 

- Secretary John O. Marsh 

Festival, colonial arts & crafts , entertainment 
an d displays on the waterfront and river. Bat
tlefield demonstration of Ihe tactics used by 
General Washington preliminary to the siege. 

Saturday, Oct. 17 - 10 a.m .. parley cere
mony reenacted; 160 cannons fired . Full·day 
entertainment al three points. Seafood festival. 

Sunday, Oct. 18 - Demonstrations on 
both land and sea. Ecumenical service held in 
baHlefield stadium. Evening concert and mam· 
moth fireworks display. 

Monday, Oct. 19 - 2 p.m., a reenactment 
of the 1781 surrender of Lt. Gen. lord Corn
wallis will be followed by a speech by Presi
dent Reagan and a military review. 

Members Welcomed 
David E. Condon (Ft. Eustis) Chapler Presi· 

dent COL "Jim" Rockey encourages all Vir
ginia, Maryland. and North Carolina Quad·A 
members to take in the well-planned historic 
exercises at which many active and retired Ar
my will congregate. • 



The U.S. Army/Hughes AH-64A, 
Advanced Attack Helicopter is a total 
system for battle. Designed to fight, win 
and survive on the battlefield ... day, night 
and in adverse weather. 

The AH-64A is undergoing extensive 
testing by the U.S. Army in OT II, June 
l-August 31 , 1981. This final test 01 
operational suitability Is in preparation for 
full production to begin in Oecember1981 . 

The AH-64A ... the most thoroughly 
planned Army Aviation system ever to 
transition Into production. 

a;;;~ Hughes Helicopters, Inc. 
~, Ahead of TIME Technology 

'M 
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The AAAA Scholarship Foundation, a 
separate non-profit educational activity 
created to provide scholarship aid to the 
sons and daughters of AAAA members and 
deceased members, announces the avail
ability of assistance funds for the 1982 
college-entry year. Program participation is 
limited to the children of members with an 
effective date of membership on or before 
March 31, 1981. 

APPLICATION PROCEDURE 
Student-applicants are asked to request 

the appropriate application forms by 
writing to the AAAA Scholarship Founda
tion at 1 Crestwood Road , Westport, CT 
06880. Requests for applications must be 
received on or before January 1, 1982. 
Grades and individual test scores are to be 
submitted by February 8. 1982. All forms, 
together with other supporting data. must 
be returned to the Foundation on or before 
February I, 1982 to receive Awards Com
mittee consideration. The student-prepared 
application should state the full name of the 
applicant's father-member and address of 
student if different. 

ELIGIBILITY CRITERIA 
The AAAAapplicant must also be: (1) a 

high school senior who has applied to an 
accredited college or university for Fall, 
1982 entry as a freshman. 

SELECTION & NOTIFICATION 
Seledion of winners will be made during 

the month of March 1982 with each appli
cant to receive a list of the winners not later 
than 1 April 1982. 

BACKGROUND DATA 
Incorporated in December 1963, the 
AAAA Scholarship Foundation provided 
14 scholarships in 1981, and has furnished 
more than $71,700 in direct aid . 



TODAY'S 
TECHNOLOGY 
FOR BATTLEFIELD 
SURVIVABILITY 

An inert gas unit 
program for U,S. Army 
helicopters has been jointly 
Initiated by the Aircraft 
Survivability Equipment 
Project Office, Advanced 
Attack Helicopter Project 
Office, with the Applied 

We speak survivability 

Technology Laboratory as 
the lead agency. 

The Army awarded 
Bendix Instruments & 
Life Support Division a 
contract for system 
design and fabrication 
of three prototype 
generic fuel tank 
Inert gas units. 

Over the past 15 years, 
Bend ix I&LSD has 
carried out a contlnuous 
series of development 
programs relating to 

aircraft on board gas 
generating systems. 
This effort has resulted 
In contracts for on board 
oxygen and inert gas 
generating systems 
programs for the Army, 
Navy and Air Force. For 
information concerning inert 
gas generation contact: 

The Bendix Instruments & 
Life Support Division 
2734 Hickory Grove Rd. 
P.O. Box 4508 
Davenport, Iowa 52808 



New capabilities for 
There are times when less can 

mean more as in the case of King 
Radio Corporation's U-21 avionics 
update /retrofit program for the U.S. 
Army. While saving 268 pounds, the 
panel on the right clearly illustrates 
King's understanding of pilot work
load and King's ability to plan, engi
neer, install and flight test complete 
avionics systems. 

The U-21 avionics update / ret
rofit program offers the flight crew 
dual comms with displayed active 
and standby frequencies for easy 
access to four frequencies; dual navs 
with 10 -waypoint, TACAN based 
RNA V and displayed active/ standby 
nav frequencies. The fully integrated 
fli~ht control system features pilot's 
4 ' flight director and Horizontal 
Situation Indicator with separate 
and independent artificial horizon 
and HSI for the co-pilot. In addition 
to standard operating modes the 
KFC 250 flight director and autopilot 

includes yaw damper and altitude 
preselect and alerting along with 
a servoed, encoding altimeter. 

King uses the latest in state-of
the-art in microprocessors and LSI 
technology so you're assured of 
avionics with increased reliability. 
And that boils down to a higher 
mission completion rate, more flex · 
ible mission capability, less time for 
crew qualification, higher payload, 
and greater dispatch ability. And, 
if problems should arise, King has 
over 850 dealers worldwide in addi
tion to factory personnel, who can 
solve your problems quickly and 
cost effectively. 

The same design, installation 
and flight testing capabilities that 
have given new life to the U-21 , can 
be applied to such other veteran 
performers as the U-8, T-34, T-37, 
T-39, T-4l, T-42, C-12, OH-58, UH-I 
and 0-2 , to mention just a few. 

King Radio manufactures in 



a veteran performer. 
excess of 100 million dollars wOrlh of 
avionics syslems yearly and has Ihe 
capabilily 10 lake a projeci from 
concepl Ihrough design, develop
men!, lesling, manufaclure and 
inslallalion lclass ified, if necessary) 

as we've done wilh Ihe NASA DAAS 
program, or Ihe AN IDRN- 13 Tacan 
Program for Ihe U.S. Navy. Over 
200 King design engineers, lech
nicians and 2800 olher employees 
sland ready 10 apply lruly innovalive 
design lechniques 10 avionics and 

Highl conlrol syslems applicalions 
jusl as Ihey've done for over 20 yea rs 
in general avialion. King has Ihe 
abilily 10 handle Ihose programs as 
a prime con!raclor. 

So whelher you have a require
men! 10 updale a dislinguished 
veleran like Ihe U-21 or deliver a 
10lally new avionics or f1ighl cOn!rol 
syslem be sure 10 conlacl King 
Rad io Corporalion's Special Projecls 
Deparlmenl al 1-800-255-6243. 
Your piiOIS, mission commanders 
and even your fi nance officers will 
like Ihe new life King can give your 
projecls. 

""'zO-< 
KING 

King Radio Corporation, 400 Norlh Rogers Road, 
Olathe, Kansas 66062' (913) 782-0400' TELEX 
WUD [0) 4·2299 • CABLE: KINGRAD 

006-8280-02 



HI6H PERFORMANCE* 
LOWCOST 

HELICOPTER 
SURVIVAL 
KIT 

Mark III MINI RADAR WARNING SET 
from Dalmo Victor 

r------------ Featuring ---------------, 

• Immediate threat display in NOE operation 
-Including Pulse Doppler identification 

• Rapid reprogrammabillty 

DAlMO VICTOR OPERATIONS 

Bell Aerospace' i :u i It.): I 
Division of TeKlron Inc. 

• Millimeter-wave and laser
new threat warning options 

liI7 . Flight test results available from 
DALMO VICTOR MARKETING 
1515 INDUSTRIAL WAY 
BELMONT, CA 94002 



O VER the past 40 yea rs, Army Aviation 
has made gigantic s trides in pioneer
ing" aviation tactics, doctrine, and tech· 

niques for the modern battlefield. 
Chinooks have flown to Alaska and to 

Europe; Ca ribous have flown to Southeast Asia; 
and numerous records have been established 
for which we are all unjustly proud. 

I am pleased to report th aI we have 
established yet another first that ranks among 
the best. That is the August sweep by the United 
States at the World He licopter Champion
ships in Poland , 

The United States He licopter T earn, under 
the leadership of Major Roy W. Mann of Davi
son Army Airfie ld, Ft. Be lvo ir , VA, has won the 
title of Wo rld Helicopter Champions for the 
United Stales. Specific team and individual 
scoring and an extensive photostory appear else
wh ere in this issue. 

This is th e first time th e U.S. military has 
partici pated In th e world helicopter competi
tion . Seven Arm y crews and one civilian c rew 
comprised the United States entry into the 
Fourth World He licopte r Championship 
held in Piotrkow T rybu nalski. Poland. 14-23 
August 8 1. 

The U.S. He licopte r Team wo n both ind i
vidual and team top awa rds. CW3 George 
Chrest of Ft. Hood, TX, was named World 
Champion He licopte r Pilot . 

This is an extrao rdinary achievement. I be
lieve everyone in the Army Aviatio n com mun· 
ity shares th e joy, excitement . and profes· 
sional pride of this truly outstand ing accom· 
plishment. All members of the team are to be 

The Army 
gets a 
shot in 
the arm! 
by 
Brigadie r General 
Ellis D. Parker 
Deputy Director of 
Requirements and Army 
Aviation Officer, 
ODCSOPS 

applauded for their extraordin ary effort, per· 
sonal sac rifice, and victory. They've brought 
prestige and honor not only to Army Aviation 
but to th e nation. 

I observed the team in tra ining at Ff. Camp
be ll , KY . in late July and was amazed at the 
high level of skill and teamwork that had been 
developed in such a short period of time. 
Great ca re is being taken to properly capture 
and reco rd this tra ining and com pet ition ex
perience. These lessons learned will su rely 
have a meaningful impact on Army Aviation 
tra ining. 

Again , I congrat ula te Major Mann, CW3 
Chrest, and a ll members of the World 
Hel icopter Champions on th ei r supreme ac
complishments and the great honor they 
have secured for the United States Army. 

A critical key 
One of the criti cal keys to the future surviv

ability of ou r a ircraft in combat and the waging 
of war on th e modern battlefie ld is the avail
ability of effective Aircraft Survivability Equip
ment (ASE). 

The equipmen t being developed and field
ed can mean the difference in success or fai l
ure in the a rena of sophisticated threat elec
tronic devices and weapons systems. 

There is a strong need fo r ASE for our air
craft. The article in this issue of Army Aviation 
Magazine, which is devoted to ASE. expound 
on the ca pabilities, developments. and pro· 
grams of the varied ASE "suits" available for 
Army aircraft. I be lieve you will find the a rticle 
interesting and informative. • 
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Get solid state reliability from J.E.T. inverters - plus your choice 
of the following power outputs: 

• 1000VA (pictured above) 
• 1250VA 
.1500VA 

.2500VA 

.3000VA 
• 3000VA 3-phase 

Each one is small and lightweight, and provides a maintenance
free direct replacement for troublesome rotary inverters, 

Solid state design also means high efficiency. J.E.T. inverters 
require less input power than a comparable rotary, yet maintain fully 
regulated output power to operate flight instruments and accessory 
equipment. 

Each model meets or exceeds requirements of FAA TSO C-73 
with thermal, overload, and voltage protection ci rcuits designed in. 

For complete information,' write or phone : Jet Electronics and 
Technology, Inc., 5353 52nd Street, S.E. , Grand Rapids, Michigan 
49508. Phone (616) 949-6600. 

4-:-:-=~=.E=:-=r..~~ 
Jet Electronics and Technology . 1m;. 

Fresh Ic:l,eas in Avionics 

... 



P AUSING for it moment after completing 
an extremely Interesting and challeng
ing tour with the Army's Air Assault 

Division, I've been able to enjoy a few, rare 
tranquil moments. These have given me some 
time to reflect on where we in Army Aviation 
have been and where we're headed as profes
sionals in the aviation field. 

Seeing it all! 
Thus far in my ca reer, I've had the oppor· 

tunity to observe and to evaluate the aviation 
community from within and without - in 
Europe. in Asia, in the Pacific, and in CONUS. 

In the process I've seen Army Aviators prais
ed and I've seen them maligned; I've seen 
them promoted, cUed, and lavished with 
awards and I've seen them summarily RIF'd or 
passed over; I've seen them relegated to the 
motor pools and headquarters' jobs as they 
strove mightily to remain branch qualified; I've 
seen them drive miles away from their primary 
job attempting to meet "Cat B flying reo 
quirements"; and I've seen them faced with 
the dilemma of having three specialties or the 
zero potential of two combat arms specialties. 

As I look back, I wonder how Army Aviation 
survived after all the effort expended in 
developing the Air Assault concept, and the 

fact that much of the priceless aviation combat 
experience gained by the Army in Vietnam has 
been frittered away by RIF's, passovers, and 
reassignments to other specialties. 

I'm deeply troubled by all that I've seen and 
h"ave considerable reservations about the way 
Army Aviation is being employed and where 
we're headed. 

As we begin the '80's, I see SC 15 being an 
equally managed combat arm primary special· 
ty at MILPERCEN; a new force structure, the 
ACA8, being fielded; and a fleet of fully 
capab le, modern helicopters coming onboard. 

In particular, I saw in the Air Assault Divi· 
sion, under the dynamic, innovative leadership 
of its CG, LTG ('hen MG) Jack Mackmull, 
some extremely aggressive air assault task 
force training that dared to integrate, task 
organize, and train its aviation units in a par· 
ticularly exciting manner. 

We're not advancing 

The same search for better employment of 
Army Aviation to cope with the threat of the 
'80's also continues in Europe, Korea, and 
elsewhere. Those of us in this business surviv· 
ed by ducking ou r heads and passively taking 
our licks, but we haven ', advanced, and we're 
not advancing as a combat arm. 

It's Time 
for an 
Aviation 
Branch! 
By 
MAJOR CHARLES B. COOK, 
Fort Leavenworth, Kansas 
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A Separate Branch 
(Continued from Page 13) 

In my opinion, we've stagnated and have reo 
mained content to employ our aircraft in any 
support role in a "You call; we haul" manner. 
We've been content to sit back and watch the 
today's supported ground commanders 
develop plans using tactics from the 60's. The 
philosophy that prevails is "The ladies were 
good enough then; they're good enough now." 

We've been fortunate to acquire some 
remarkable new aircraft, such as the UH·60 
"Black Hawk," which is currently being field
ed. and the pending AH·64 attack helicopter. 
These new "state-cf-the-art" aircraft open up 
some tremendous opportunities for growth in 
aviation tactics and doctrine. They'll 
significantly alter the shape and outcome of to
day's and tomorrow's mid- to high· intensity 
battlefields. 

But we're not taking maximum advantage of 
this opportunity. Army Aviation is too 
fragmented and too spread out, and those who 
claim proponency for their various pieces of 
the cadaver are far too parochial. The use of 
aviation is still viewed in far too many minds as 
something in the category of a special opera-

14 

OPEN FORUM 
"I read with great Interest MAJ StraHon's ar

ticle in the June issue. The idea of a separate 
branch is a burning issue with me and the at
tached article had already been completed in 
draft when [ read his article. 

" I would highly recommend Ihal the subject 
of an Aviation Branch be a platform of the 
AAAA. From my level as a relaUvely low rank
Ing, grass roots member, 11 appears to me that 
the lime wlll never be beHer Ihan now to pursue 
this. 

"I've been appalled at the apathy shown by 
most aviators regarding a separate Aviation 
Bra nch. We need 10 discuss this In open 
forum - the vehicle of the magazine is excel
lent - and we should slimulale some of our 
your Tigers in developing pro and can views in 
this area." 

-MAJ Charles B. Cook 

lion, such as a river crossing - seldom dusted 
oft - seldom used. 

It's been our own fault as much as the sys· 
tem's that we, as SC 15'5, aTe not viewed as 
credible. full partners in the combat arms. But 
then again most SC 15's today are survivors of 
that aviation personnel holocaust of the last 
decade and are not prone to stand up and take 
issue with something. 

We are, however, at a turning point in Army 
Aviation history where with the proper push, a 
little daring, and with enough "cajones," we 
could see Army Aviation develop within its own 
right. To do this we must have a properly 
recognized and established Branch - one that 
is empowered to school its own people, take 
pride in its own esprit, and develop its own taco 
tles and doctrine, and develop the helicopter to 
the fullest as the weapon it portends to be. To· 
day's Army Aviation has been compared to the 
American and French armored forces of the 
1930's. which were a supporting arm of the in· 
fantry. The results of innovative German use of 
armored forces against such tactles and doc· 
trine is only too well known. 

Poppycock! 
The thought of an Aviation Branch is sup

posedly anathema to some. I submit that those 
individuals are the nearsighted. similar to 
those who conceived the Maginot line in the 
past. The idea that I. as a combat aviator. wear· 
ing Aviation Branch insignia, cannot properly 
integrate aviation into any ground tactical plan 
because I don't wear the insignia of some "car· 
rier branch" is pure poppycock. to put it mild· 
ly. 

As a member of the combined arms team. 
and as a combat aviator, J'm equally well 
prepared to either fully support the mission at 
hand as a team member or to take charge of 
the operation myself and lead it! 

Furthermore, the idea that air assault opera· 
tions cannot be controlled by an aviation unit 
commander in certain situations in also non
sense. Combat Aviation Battle Captains. the 
commissioned aviators of the Aviation Branch. 
will have had the training and developed the 
expertise to plan and execute an assortment of 
missions. missions that capitalize on the 
mobility and firepower associated with any air 
assault operation that employs Army Aviation. 



Now all four branches of the 
Armed Services have a very un
common airplane in common. 

It's the highly versatile C 12 
jetprop military transport produced 
by Beech Aircraft. 

For the first time ever, one com
pany is building the same aircraft 
for the U.S. Army, U.S. Air Force, 
U.S. Navy and the U.S. Marine 
Corps. 

The outstanding fuel economy 
of the C·12 and its Impressive rec· 

ord of over 90% operational readi· 
ness, means that the C·12s will 
provide fast, economical and reli· 
able transportation wherever 
they're used . 

The versatile C-12 interior can 
be changed easily to various con· 
figurations for transporting people 
and cargo. 

And special mnfigw:ations are 
available for a variety of missions, 
including aelia! photomapping, elec· 
tronic warfare and battlefield or 

( A Raytheon Company ) 

ocean surveiHance. 
If your command could use an 

ai rcraft with such mission versatil· 
ity, please write to Beech Aircraft 
Corporation, Aerospace Programs, 
Wichita, Kansas 67201. 



We're No.1! 
The U.S. Team wins the 1981 World Helicopter Championship! 

In it last day, last event, come
from-behind finish, the U.S. 
Helicopter Team made up a 
19-point deficit and nosed 
out the West German Heli
copter T earn by two points in 
winning the Fourth World 
Helicopter Championships 
held at PiotTkow Trybunalskl, 
Poland, during the week of 
August 16. 

The final standings saw the 
U.S. Team in first place with it 
total of 2,253 points (out of it 
possible 2,400 points); the 
West German Team finishing 
in 2nd place with 2,251 points; 
and the Poland, USSR, and 
United Kingdom entries fin
ishing 3rd, 4th, and 5th. 

The United States' hard 
won victory in the 1981 WHC 
Standings was augmented by 
the personal accomplishment 
of CW2 George D. Chrest 
who replaced the USSR's 
Vladimir Smirnov as the 
"Wor1~ Champion" in top
ping Smirnov and 37 other 
pilots in the four-event com
petition_ (See the Team and 
Individual Standings on Page 
16). 

Composed of four two· man 
teams from the U.S. Army and 
a two·man civilian team from 
Bell Helicopter Textron, the 
1981 U.S. Helicopter Team 

CW2 George D. Chrest, 
left. and CPT Stephen G. 
Kee of the United States 
hOld the WHC Trophy 
awarded for winning the 
First Place Individual 
wor ld Championship at 
the 1981 FlyoffS In poland. 

Coached by MAJ Roy E. 
Mann, the U.S. Team started 
very strongly in being the Day 
1 and Day 2 leader. The U_S. 
then dropped to 3rd place be
hind both West Germany and 
Poland after the third event, 
and then forged ahead to win 
the competitions when three 
of its two·man teams each log
ged fourth event scores of 199 
out of a possible 200 points. 

In the Individual World 
Championship. the U.S. took 
first place (CW2 Chrest), 5th 
place (CW3 Irvin B. Starrak), 
6th place (CW3 D.E. Jewkes), 
7th place (CW3 John T. Bai. 
ley), 21 Sf place (eW3 Ronald 
Rivera). 22nd place (CW3 
Roger A. BodwelQ, 24th place 
(Mr. John W. Williams), and 
28th place (CW2 Scott E. Ber· 
rler) . 

The Army crews, which flew 
both Hueys and Kiowas in the 
five-nation flyoffs, were repre
sented by Army Aviators from 
Forts Hood, Rucker, Bragg, 
and Campbell while the civi· 
lianteam of two Bell Helicop· 
ter test pilots flew a Bell long
Ranger. 

Conducted under the aus· 
pices of the Federation Aero· 
nautique Internationale, which 
sandions international avia· 
tion sporting events, the 1981 

was the first to win a World Championship, 
previous U.S. Teams having competed in earlier 
international competitions in Middle Wallop, 
England; Bueckeburg, West Germany; and 
Vitebsk, Russia. 

U.S participation was sponsored by the 
Helicopter Club of America (HCA), a civilian 
group organized under the charter of the Na
tional Aeronautic Association. AAAA member 
donations underwrote the '81 team's uniforms. 
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We asked an attendee 
and judge at several 
previous World He lIcop
te r Championships, Ser
gei I. Sikorsky, to pro
vide us with some of his 
aftert houghts on th e '81 
World Championships_ 
The Sikorsky Aircraft 
executive served as one 
of the U.S. judges this 

SIKORSKY 

year and is a most knowledgeable re po rter on 
worldwide RW activities. 

AA. What were your firs t general impressions 
of the competitions? 

Sikorsky. There had been extensive planning by 
the Polish Aero Club, The opening ceremonies were 
well attended with a crowd of perhaps 3,000-
4.000 and it was rather colorful in the variety of flags, 
the various bands. and the local folk lore dancers and 
other entertainment. The Polish newspapers and 
Polish TV. by the way, carried daily accounts, the lat· 
ler in prime time, with a Sunday prime time wrap-up 
on Ihe overall Championships. I was most impressed 
by thiS press coverage. 

AA. We hear that there were several protests 
and point revisions. Were they a fador? 

Sikorsky. In the final analysis they were not. 
Things wenl quite well in the judging although there 
were one or two minor complaints by Individual 
teams the fi rst day. BaSically speaking, that same 
evening the judges were able 10 sort most 01 il oul, 
and judging wasn't a running problem. 

It's Interesting 10 point out that the West Germans 
used three-man crews on their Hueys, the third man 
being Iheir (TO&E) flight engineer. Since Ihls man 

SOME AFTERTHOUCHTS 
constltuled a third pair of "eyes" lor the cross
country and navigation event. and thiS would be an 
unfair advantage. a judge accompanied the Wesl 
German crews while they were airborne 10 make cer
tain that only two pairs of eyeballs looked for Ihe 
event's markers. 

AA. How would you rate the degree of skill 
shown by the participants? 

Sikorsky. The precision flying evenl. Ihe second 
day's event, was particularly demanding because. in 
addllion to the competitive pressures, it was flown 
under moderately gusty wind conditions. The caliber 
of the flying shown on the first day - when many 
team's maxed the course - continued, and there 
was no question in my mind or in anyone else's in 
watching the competitors fly precision courses in 22 
knot gusts bul that we were looking at champions 
Irom all over the world. I had 10 admit that every 
single one of them - the RUSSians, the Americans, 
the Poles, the West Germans. the Brits - all were 
very,· very sharp. 

AA. In c hecking the day·to·day team and in
dividu al scores, it's o bvious that the third day's 
Cross-Country and Navigation Event put every· 
one down. How do you account for the dispari· 
ty in the scores that were posted? 

Sikorsky. All five national entries were only 25 
points apart after two of the four events, and the 

WARSAW, POLAND. 24 August - After loading 
their helicopters. the winning U.S. Helicopter T earn 
assembles with civilian reporters and the crew of the 
USAF C-SA transport that brought them to Poland. 
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(Continued from Page 17) 

navigation (third) event was where we began to weed 
001 a little bilthe men from the boys. Again, it seem
ed 10 reinforce the thought thaI the better learns 
would score reasonably well and the slightly less pro
ficient teams would slip a little bit further behind. The 
Poles did the very, very best, primarily because this 
was their home territory, and they had been there and 
trained. 

It's interesting to nole that in the previous three 
world championships the navigation event has always 
been won by the hosl country. The British, West 
Germans, and Soviets each won the navigation event 
when they hosted the Championships, and it came as 
no surprise to anyone that the Poles won the naViga
tion event. 

An analysis of the individual team scores by events 
shows that this event proved to be an unfortunate one 
for 14 of the two· man national teams that had done 
exceptionally well In the opening two events, in
cluding two SOViet, one U.K., and one U.s. team. 

AA. The statistics s how that the U.S. was in 
third place. 19 points down, going into the 
final team event, the Slalom. What happened 
on the last day? 

Sikorsky. That's true; the paints really slid 
around with the U.S. leading during the first two 
days, and the Poles and West German teams going 
into first and second place after the third day's 
Navigation Event. The Slalom Event was a very, very 
convincing demonstration of piloting techniques, and 
by the time the event was over the U.S. had taken 
over first place on a very, very convincing team 
demonstration. 

A good part of this was due to the effort of the 
civilian two· man team from Bell Helicopter who, in 
scoring a 199 out of a possible 200 paints in the 
event, did an outstanding job of supporting the U.s. 
Army two· man teams. This Army-Bell teamwork 
helped the U.S. to come out on top. 

AA. CW2 George Chrest won a Gold Medal as 
the "World's No. 1 Helicopter Pilot" although 
he flew with a co· pilot and Coach Roy Mann 
has cited the effort as a "team effort." In your 
view, is the co· pilot a factor in each of the four 
"team events"? 

Sikorsky. In the first event, most assuredly yes. 
The co-pilot helps navigate, spots the finish lines, and 
drops the bucket into the hole on the roof. In the 
precision event, he is the "eyeballs" in hanging out 
the cabin door and saying, "Higher, higher" or 
"Lower, lower," thereby giving the pilot a beller 
altitude orientation. 

In the X-C Navigation Event, he's definitely a 
tremendous help, being a second pair of eyeballs. 
In the fourth event, the Precision Slalom, the 
co-pilot has a 30% to 40% workload in handling 
the bucke1. 

AA. In other words, you' re saying the best 
piloting job can be negated by an uncoor
dinated o r inaNentive co-pilot. 

Sikorsky. Exactly. A poor co-pilot performance 
will take the besl pilot out of the running. That's why 
the powers·to·be will consider making the four events 
a definite "team" (pilol and co-pilot) effort, and thai 
the only solo recognition be given for the Free-Style 
Event. 

AA. The U,S. did not enter the Free Style 
Event which, we understand. was an optional 
exercise that didn't figure in the Team or In
dividua l Standings. There's been IiNle publicity 
on it. What happened in this event in Poland? 

Sikorsky, The event was won hands down by 
Carl Zimmerman. who's with a West German Ar· 
my Aviation unit in Celie. He took the Free Style 
World Championship away from young Vladimir 
Smirnov of the USSR who held both the world in· 
dividual and free·style titles at Vitebsk. Smirnov was 
brilliant, but Zimmerman's pilotage, in combina· 
tion with the more modern Boelkow 105 with its 
rigid rotor, enabled him to do loops and rolls which, 
obviously, S mirnov, In the older Mil- l . couldn't 



POS. 
1 
2 
3 
4 
5 

TEAM STANDINGS BY EVENTS 
COUNTRY 

UNITED STATES OF AM ERICA 
FEDERAL REPUBLIC OF GERMANY 

POLAND 
UNION OF SOY. SOCIALIST REPUBLICS 

UNITED KINGDOM 

NO.1 NO.2 NO.3 NO.4 PTS 
594 597 465 597 2,253 
579 597 481 594 2,251 
590 582 503 558 2,233 
578 588 352 597 2,115 
585 591 274 590 2.040 

INDIVIDUAL SCORES BY EVENTS 
POINTS IN EVENTS 

ORDER PILOT AN D CO·PILOT ....... COUNTRY EV. EV. EV. EV. PT. 
FINISH AS TWO·MAN CREW ... REPRESENTED NO.1 NO. 2 NO.3 NO.4 TOTAL 

1 G.D. Chrest·S.G. Kee... .. ... . .. USA 199 200 163 199 761 
2 G. Pipke·M. Greiner·A. Schone . ....... FRG 194 200 159 197 750 
3 K. Hanses·L Oehler.... . . ..... FRG 176 200 173 199 748 
4 A. Szarawara·H. Moryc ......... . ..... POL 195 191 165 196 747 
5 LB. Starrak·R.L. Miller. . . ........... USA 200 200 152 195 747 
6 D.E Jewkes·R.A. Stolworthy .......... USA 200 194 154 196 741 
7 J.T. Bailey·A.L Porter .......... . ..... USA 195 197 150 199 741 
8 H. Dressler·M. Preuss ............... FRG 199 194 152 195 740 
9 Z. Domlna·A. Gornicki. ............... POL 198 197 169 173 737 
10 H. Kloberg·W. Beikler·K. Hofmann .... FRG 189 197 152 198 736 
11 Z. Treder·A.Sawicki. ....... ... ....... POL 197 191 169 179 736 
12 K. Wotwicz-J. Janukowicz . . ___ ....... POL 196 173 166 200 735 
13 W. Hanssen-A. Freese·K. Kurjahn ..... FRG 191 200 156 186 733 
14 Z. Olszewski·B. Kowalowdzany ... .... POL 169 194 165 199 727 
15 T. Stekolnikova·L Korneva ........... SOY 193 200 133 200 726 
16 M. Chapple·G. Batteson ............ : .. UK 198 197 126 199 720 
17 L Prihodko·L Tatarinova. . ..... SOY 195 188 134 199 716 
18 VI. Smirnov·V. Solovov ......... ... ... SOY 172 197 141 199 707 
19 H. Fuchs·W. Gastor!. ........ . ....... FRG 173 200 138 196 707 
20 A. Kasperek·K. Grzesiczak ............ POL 195 170 162 180 707 
21 R. Alvera·N. Thompson ....... : ....... USA 193 191 126 196 706 
22 R. Bodwell·J. Durkin ....... .... ...... USA 167 200 155 177 699 
23 T. Cwik·Maszczynska·A. lwanska ...... POL 172 185 171 170 698 
24 J. Wlillams·M. Meng ....... .... ...... USA 165 194 126 199 684 
25 K. Jakubiszak·J. Kwasnlak .... . ....... POL 168 188 139 165 660 
26 G. Kolesnlkov·A. Ulanov .............. SOY 196 197 46 199 638 
27 K. Karasev·V. Golovkln ...... ..... .... SOY 167 194 77 199 637 
28 S. Berrier·A. McConnell. ... . ......... USA 198 200 29 200 627 
29 N. Kostareva·L Danilevich . . ........ . SOY 196 179 34 199 608 
30 A. Thomas·A. Riddle .................. UK 145 194 64 195 598 
31 A. Baer·A. Klose·D. Hasebrink .... .... FRG 171 194 29 197 591 
32 D. Wllson·D. Samuels ....... . ......... UK 192 200 196 588 
33 Va. Smlrnov·V. Popov ..... ...... ..... SOY 187 194 199 580 
34 MJH Smith·M. Smith ....... .. ......... UK 194 167 157 518 
35 Champeroux-Perdereau-Romet. ...... FAA 161 176 163 500 
36 K. Zmeirowicz·R. White .. .......... .... UK 145 158 84 110 497 
37 A. George·D. George ...... .... ........ UK 195 167 99 461 
38 Romet-Bererguter-Mezureux . .. _____ . FAA 129 185 132 446 
39 D. George·R. George . . ................ UK 100 152 161 413 
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MAJOR 
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CAPTAIN 
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LOGISTICIAN 

CAPTAIN 
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J 
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PAUL NELSON 
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NUMBER 1 
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GEORGE CHREST 

PILOT 

CW, 
IRVIN B. STARRAK 

PILOT 

CW, 
RONALD RIVERA 

PILOT 

cw, 
JOHN T. BAILEY 

PILOT 

CW, 
ROBERT L. MILLER 

CREWCHIEF 

cw, 
NORMAN THOMPSON 

CO·PILOT 

cw, 
ALAN L. PORTER 

Co.PILOT 

"C 
ROBERT A. OIDRIKSON 

CREWCHIEF 

'"' ROBERT S. FRAZIER 
CREWCHIEF 

'"' PAUL D. SMITH 
CREWCHIEF 

SERGEANT 
PATRICK O. JACKSON 

CREWCHIEF 
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JOHN TRAYLOR 

CW, 
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PI LOT 
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UNITED STATES 

HELICOPTER TEAM 

CW, 
JOHN A. DURKIN 

CO·PILOT 

"c BOWMAN T. WRIGHT 
CREWCHIEF 

'" RALPH ROGERS 
PHOTOGRAPHER 

CW, 
ROBBI E ROBINETTE 

CO-PILOT 



A UH-1H Huey representing the United States Heli
copter Team crosses the starting line and triggers the 
chronometer as the starter drops his flag at the Navi
gation Event at the World Helicopter Championship. 

do. Incidentally, Zimmerman was there only for the 
Free Style Event; he did not participate for Wesl Ger
many in the daily events. 

The quality of pilollng by all of the national teams 
was very, very good. There were a number of superb 
individual performances and a particularly blazing 
one by Smirnov in the Slalom Event. Everyone else 
was making the circui! In 01.80 orOl .90, and some 
were going slighlly over two minutes. Smirnov 
roared through the Slalom circuit in 1.35. 

M . How do you account for this? 

Sikorsky. It's a question of technique. Generally 
speaking, the technique used by most of Ihe 
American and Ihe West German teams In all of theiT 
precision flying events was to go reasonably slow, to 
fly more deliberately, more precisely. The Russians 
always seem to have practiced up; they have plenty of 
lime 10 praclice. While they were flying just about as 
precisely as the West German and U.S. teams, they 

During activities associated with opening day, a 
u.s. Helicopter Team UH·1 H Huey flies by the grand
stand. The background sIgn? "4th World Helicopter 
Championship - Plotrkow Trybunalskl - 1981 ."' 

us Team members Il to RI CW3 Irvin B. Starrak, W01 
Robert E. McConnell, patriCia deRoche IUS Asst JUdgel, 
and CW3 John T. Bailey check to see how accurately 
the water bucket was placed during the Slalom Event 

always seemed to be able to do it significantly faster. 
They were really dashing around the courses, and 

still doing a good job at precision flying. They 
evidenlly had practiced extenSively and were beginn· 
ing to try to work in a strategy of gaining paints 
through better speeds. 

M. In your judgment. was th e equipment a 
fador in th e outcom e? 

Sikorsky. The indiVidual equipment seemed to 
be of less Importance than the piloting skill of the 
competitors, but if I had my druthers, I would say that 
the way Ihe various individual competilions are laid 
oul, the precision flying - the Slaloms and the 
various preciSion aerobatics - all seem to favor a 
smaller aircraft, rather than a larger one. You just 
have less inertia; you can maneuver more easily in a 
tight place; and you can also accelerate and stop 
more quickly with a small machine than you can with 
a larger aircraft. 

Not too unl1ke our own UH·1 Huey In stze, Weight, and 
appearance, a Soviet MII·2 helicopter hovers over a 
panel prior to the start of the Slalom Event during the 
course of the 4th World Helicopter Championships. 



Working as a team, CW3 John T. Bailey holds his OH-SB 
Kiowa helicopter In position as his co·pllot, CW2 Alan 
L. Porter, places a bucket of w ater on a target located 
In the middle of a table during the 19B1 Slalom Event. 

AA. Is there anything you'd like to add on the 
PRC or Poland itself? 

Sikorsky. I would hope the Polish Aero Club 
and Ihe other organizers are commended. They did a 
very fine job, despite some rather difficult cir
cumstances. They arranged ("with tongue in 
cheek," they said jokingly) for some beautiful 
weather. The weather had been marginal, but when 
the WHC opened, we had four slraighl days of com
petition as per schedule - every day being a very 
pleasant, sunny day. It then rained on the "Rain 
Day" ; and on the 6th day, the Free-Style Event and 
closing ceremonies were held on schedule. The 
" Polanski Prance" regaled many midway Ihrough 
Ihe competition, but even Ihis did not cloud the gen· 
uinely fine job done by our hosts. 

The Polish people themselves were extra warm, 
friendly, and cordial at all times. They regarded all of 
the competitors as celebrltles and slopped them (and 
their wives) continuously for autographs. 

CW2 George D. Chrest lIeft) shakes hands with Marian 
Renke, the Polish Minister of Sport, after he and CPT 
Stephen G. Kee Ifar left) receive the former's trophy 
for achieving the WHC's highest Individual Pilot Score. 

Team Coach MAJ ROY Mann !far teft) and Team Logis
tics Officer CPT Karol Kawalec lead t he American con
t ingent from the Plotrkow Trybunalskl Stadium fol· 
low ing closing award ceremonies at t he 19B1 WHC. 

AA. Where do we go from here? When will the 
next WHC be held? 

Sikorsky . We're the only competing natiuon thai 
has not hosted the WHC and I would very humbly 
suggest that some thought be given to the U.s., for 
instance, hosting il at a base in Weslern Germany 
because many of the European nations would find it 
very difficult to raise the necessary money to send 
their learns to the U.S. for two weeks. [I's relatively 
easy for them 10 move or even to self deploy from 
one 'counlry in Europe 10 Ihe next, bul it would be 
more difficult and more expensive for them 10 move 
all of Iheir helicopters, pilots, maintenance crews, and 
support people from Poland, for instance, into Ft. 
Rucker or New York City or for Ihal maller, Sikorsky 
Airport in Stratford, Conn. The British Team was 
kind enough 10 suggeslthat if no olher solution were 
found they felt that the Inl'l Championships were a 
sufficiently important phenomenon Ihat Ihey'd be 
willing to host Ihe WHC a second time. 

The sleek Bell Helicopter Textron LongRanger f lown 
bV the cIvilian t eam of John W. WIlliams and Morten 
Meng figured prominent ly In t he U.S. standing when 
the crew earned 199 out of 200 possible sla lom points. 



,.--------------

AA That puts the next WHC in 1984? Right? 
Sikorsky. Not exactly. The question came up as 

to whether it really was right to hold the WHC trien· 
nially. A number of contestants, possibly fired up by 
enthusiasm, said that they would dearly love 10 see il 
more frequently, although none want to have annual 
competitions. They think there's a good argument for 
holding it in allernate years, and this will be discussed 
by representatives of the several nalions al later 
meetings. 

AA. Any pred ictions for the future? 
Sikorsky. While I hope tha' the U.S. will field a 

winning learn again, I would nol predict such an out
come solely on the basis of OUT winning this year. II's 
nice 10 be the winner. and don', think for a moment 
Ihat everyone who was there didn't love being No.1. 
There was a feeling of intense pride in our team's ac· 
complishments, but when you win by only two pOints 
in a 2,251 vs 2 ,253 point competition, you know 
that your closest fellow competi tor was not exactly 
trounced and thaI the battle indeed was hard won.' 

I look for three things to happen First, the 
Championships will probably involve additional com
peting nations. France and Italy may field national 
teams in the future. Secondly, our 1981 competilors 
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CW2 George D. Chrest, left, the "1981 World 
Champion," Is shown with Vladimir Smlrnov, 
the '78 Champion, before taking the latter fOr a 
orientation ride in his OH·58A Kiowa helicopter. 

An OH-S8A piloted by CW3 John T. Bailey is man· 
euvered as co-pilot CW2 Alan L. Porter attempts 
to lower a bottle Into a hole simulating a hole in 
a rooftop In the t imed Arrival and Rescue Event. 

- the West Germans, Poles, British, and RUSSians 
- are certainly going to train even harder next lime. 

Lastly, whlle four of this year's five U.S. two-man 
teams were mliitary crews and everyone appreCiated 
and recognized the merits of the well·coordinated na· 
tional selection and training plan that was pursued, 1 
antiCipate there will be a growth of interest in future 
competitions by the civilian seclor of our helicopter 
industry. I believe our winning in 1981 will stimulate 
a greater civilian interest and desire to participate, and 
I think this stimulation is healthy. 

AA. Thank you , Mr. Sikorsky. 

OVERVIEW 
In addition to Mr. Sikorsky. the U.S. Judges 

at the 1981 World Helicopter ChampIonships In
cluded Joe Mashman, a Bell Helicopter Textron 
Vice President and President of the Helicopter 
Club of America; C.W. "wes" Moore, President 
Of MBS Helicopter Corp.; and Charlotte Kelley 
of Pinetop, AZ. 



A 66 page in 
depth look at 
ASE (Aircraft 
Survivability 
EquJpment) in 
current use and 
planned for Ar
my Aviation in 
the near future. 
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OEPARTMENT OF THE ARMY 
HE.t.DDUART[I'IS.U NITEO STATES ARI'I'V FORCES COI'I'I'I'ANO 

FORT I'I'C PHEI'ISON . GEORGIA 30330 

Some things are obvious. On the battlefield we are likely to be more effec
tive if we avoid getting killed early in the fight. Not so obvious is how we 
ought to equip and train our force to accomplish the fundamental act of sur
vival. And always we must remember, the mission is to do ' the job and survive 
- merely achieving passive survivability does nothing for us. 

Suitable equipment which provides crew warning and system protection is just 
part of the solution. A key point will continue to be the training of our 
force to take full advantage of all the p3ssive and active means of protection. 
Everyone is involved . Aircrews must use suitable tactics. AU elements of 
the combined arms team must be directed and employed to contribute their 
individual efforts to the accomplishment of the team mission. But our labor 
will be for naught if the POL truck driver and the mechanics at the company 
base are not taught to maintain camouflage, and avoid tracks in open fields, 
and learn to tuck the choppers in cracks in woodlines and the shade of buildings. 

Fortunately. the Army Aviation Community is better organized today than ever 
before to address in a serious and comprehensive way the many facets of sur
vivability. We have a Project Manager for Aircraft Survivability Equipment to 
coordinate and emphasize the development and installation of equipment to 
help us survive. This special edition of the "Army Aviation Magazine" will 
serve to bring us up-to-date in the many programs underway. 

The emphasis on survivability is timely . New and better equipment is impor
tant. But training and battlefield discipline are still fundamental. 

R. M. SHOEMAKER 
General, U.S. Army 
Commanding 



ASE 
Increases 
Combat 

Effectiveness 
By COLONEL EDWARD C. ROBINSON, 

Project Manager for Aircraft Survivability Equipment, 
US Army Aviation Research & Development Command (AVRADCOM) 

ASE improves the combat 
effectiveness of Army Avia
tion by combining both pas
sive and active countermea
sures systems with proven 
tactics that take advantage 
of the maneuverability and 
standoff capability of Army 
Scout and Anack Helicop
ter teams. 

Signature reduction and 
crew warning are the two 
types of passive cou nter
measures. Signature reduc
tion measures, such as low 

reflectance infrared (IR) 
paint and the flat plate 
canopy perform two func
tions. for example. Not only 
do they reduce the initial 
delectability of the aircraft, 
but they also degrade the 
ability of threat weapon 
systems that depend on vis
ual tracking or infrared 
guidance to acquire, lock 
on, and track their targets. 

Crew warning systems, 
like the ANI APR·39 Radar 
Warning Receiver, will provo 

ide warning to the pilot that 
he is being engaged by 
threat weapon systems and 
will a lso act as a target 
locator by providing a 
relalJve bearing to the 
threat. 

When both these types 
of passive countermeasure 
techniques are coupled 
with proper tactics, they 
cont ribute to a significant 
increase in aircrah s urv· 
ivability and the mainte· 
nance of the integrity of Ar· 
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~ ASE Increases 
~Combat Effectiveness 

my Aviation as an effective force. 
Combat effectiveness is also maintained by 

active countermeasure systems. such as 
decoys and jammers. Decoy systems, like the 
M·130 General Purpose Chaff Dispenser 
system, present a mOTe aHradive target for the 
radar directed system to lock on. This permits 
the pilot to maneuver to an alternate firing 
location from which to reengage targets. 

Jammers as countermeasures 

Jammers, such as the ANI AlQ. 136 Radar 
Jammer or the AN / ALQ-144 IR Jammer, pro
vide the most significant enhancement to com· 
bat effectiveness of all the countermeasures 
systems. This is accomplished by th e ability of 
those systems t6 actively introduce e rrors into 
the guidance or tracking system of infrared 
tracking and radar directed threat systems. 

For th e infrared guided systems, these er· 
rors are input continuously during the entire 
time of flight of the missile, causing Significant 
miss distances. For radar directed threats, the 
jamming signals prevent the threat from being 
able to successfully lock on and track the air
craft, thus forcing the threat system operator to 
switch to an alternate target tracking mode, 
such as optics. 

This ability to stand and fight, provided by 
ASE, causes an increase in combat effective
ness that complements the survivability 
enhancement features of Aircraft Survivability 
Equipment. The synergistic result is a force 

multiplication effect on the basic fleet of Army 
aircraft. 

Future Plans and Challenges 
The Soviets in the 1980's will not be content 

to be second in technology; they' re pushing 
hard and trying to catch up. The challenge is to 
maintain our technological edge." Such was 
the warning contained in a message presented 
earlier this year by Dr. William J . Perry, 
former Under Secretary of Defense for 
Research and Engineering. 

In his address, he highlighted the less 
publicized but more serious challenge facing 
not only the ASE prog ram, but the entire 
military electronics research and development 
effort. 

We hear every day of the growing numerical 
superiority of the Warsaw Pact Forces in 
Western Europe but very little of their 
technologica l growth. In fact, the scope and 
sophistication of the technology being ex
ploited to improve the performance of threat 
weapon systems is expanding at an ever in
creasing rale. 

These two initiatives, a threat growing in 
numbers with an increasi ngly complex set of 
fire control systems, combine to make the task 
of ASE (enhancing the combat effectiveness of 
Army airc ra ft) a formidable one. 

To meet this challenge. an aggressive pro· 
gram is being forumulated, one that takes ad
vantage of both the experience gained during 
the development of existing ASE and the 
technolog ical edge of th e U.S. 

This effort addresses improvements to ex
isting cou ntermeasure systems as well as new 
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program starts in the areas of radar. infrared 
(IR), and electro·optical technology. 

Naturally. the preparation of a plan to 
enhance the existing ca pabilities of both our 
adive and passive ASE is closely linked to the 
anticipated growth in the threat capability. As a 
result, in the area of radar countermeasure 
systems, aHention is being given to expanding 
the frequency coverage beyond its present 
limits. 

Further, the processing capabilities of our 
systems are being expanded to give the 
systems the ability to operate in a high signal 
density environment and to identify the in
creasingly complex waveforms being em
ployed by the threat. Within the field of in
frared, ASE improvement programs will follow 
the general trend to operate at the longer in· 
frared wavelengths as the use of thermal imag
ing and focal plane arrays to improve weapon 
performance increases. 

In addition, as the scanning methods 
employed by IR missiles become more in· 
tricate. advantage will be taken 01 the capability 
growth to transmit stronger IR jamming signals 
with sophislicated modulalions. The ap· 
pearance 01 lase rs and enhanced optics as part 
of fire control systems on the modern bat
tlefield has caused our program to include fur
ther improvements to the ASE activity in this 
area. Focus on our optical and laser detedion 
and jamming ca pabilities highlight the plann
ed improvements in this portion of the pro
gram. 

It should be obvious that this program to 
maintain, if nol improve, the survivability and 
more importantly, the combat effectiveness of 
Army Aviation, is an ambitious one. It is also a 
program which must be expeditiously carried 
out to a successful conclusion to provide Armv 
Aviation with the ability to operate electively on 
future baHlefields. 

Supporting Agencies 
Although all ASE development and procure

ment activities are closely coordinated and 
supervised by the PM Office in St. louis, the 
PM ASE depends upon a wide variety of tech
nical personnel from many different DARCOM 
commands and laboratories 'or the develop
ment of Individual ASE systems and for in· 
tegrating the systems into Army aircraft. 

The Electronic Warfare laboratory, an 
ERADCOM organization, is responsible for the 
technical development of all electronic warn
ing and countermeasure systems of ASE. This 
laboratory administers development and pro
curement contracts for eledronic items of ASE 
beginning with Advanced Development. EWl 
is also responsible for maintaining a viable 
technical data base in the electronic field to 
counter future threats. Communications and 
Eledronics Command personnel are responsi
ble for the logistics planning and life cycle 
management of these eledronic systems. 

ASE systems involving active munitions of 
any kind are developed by the Armaments 
R&D Command at Picatinny Arsenal and are 
supported throughout their life cycle by the Ar
mament Materiel Readiness Command at Rock 
Island. Illinois. 

In the area of vulnerability reduction, such 
as projectile resistant components and non
explosive fuel ce lls, PM ASE depends on the 
AVRADCOM laboratory at Fort Eustis, Va., 
the Advanced Technology Laboratory (ATL). 

Another AVRADCOM organization, the 
Avionics Research and Development Activity, 
provides a major service for PM ASE. This 
organization is responsible for the technical in
tegration of electronics systems into each in
dividual aircraft and for assisting in the coor· 
dination necessary to provide up-to-date air
craft operation and maintenance publications. 
Much of the day-to-day coordination between 
ASE and the AVRADCOM and TSARCOM air
craft Project Managers is accomplished by 
AVRADA. 

The AVRADCOM organization in 51. louis 
provides many forms of support to PM ASE, in· 
suring that the PM Office can perform its 
management function 1n a smooth and timely 
manner. 

JTCG/AS 
The survivability of our sophisticated 

military aircraft has been acknowledged as an 
essential element of our national defense. For 
many years, survivability meant IiHIe more than 
adding armor and self·sealing fuel cells after 
aircraft entered combat. Consequently, there 
were penalties in weight, performance, and 
cost which caused serious limitations in surviv
ability and mission effectiveness. The primary 
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lesson learned from combat losses and recent 
research is that survivability features must be 
integrated into the basic design of an aircraft as 
earlv as Dossible in its life cvcle. 

During the early stages of the Southeast 
Asia conflict (pre-1968), the U.S. military 
forces experienced an unexpectedly high 
number of combat aircraft losses. So high, in 
fact. that the Director of Defense, Research 
and Engineering (DDR&E) , established a 
focal point in his office to evaluate the combat 
losses and recommend corrective actions by 
the individual Services on a " c rash" basis. 
This resulted in a number of tailor-made 
remedies which failed to add ress the needs of 
new systems under development. As the 
Southeast Asia conflid escalated, so did the 
combat aircraft loss rate. 

Finally, a request to the Joint Logistics 
Commanders (JLC) resulted in their establish
ing a Joint Technical Coordinating Group 
(JTCG) to bring togeth er the best engineering 
talent in all the Services to address the many 
aircraft survivability problems. On 25 June 
1971, the charter for th e JTCG Aircraft Surviv
ability was signed to ens ure continuing efforts 
to complement individual Service programs; it 
is reviewed annually by the JLC. The individual 
JTCG/ AS projects are selected to raise the 
status of survivability to a competitive design 
discipline through advancement of required 
technology, evaluation methodology, and for
mal requirements documentation. 

JTeG/ AS Objectives 
The objedives of the JTCG/ AS, as stated in 

th e charter. are to: 
• coordinate the individua l Service pro· 

grams to increase the survivability of aeronau· 
tical systems in a non-nuclear threat environ
ment; 

• implement efforts to complement the 
Service survivability/ vulne rability programs, 
and; 

• maintain close liaison with Service levels 
to ensure that all survivability research and 
development data and systems criteria are 
made available to the developers of new air
c raft in Government and industry. 

In reaching its objedives, the nCG/ AS 
functions as a Central Office with fi ve suppor'· 
ing Iri·Service Subgroups. Research and 
development to reduce vulnerability (given 
hit(s) on an aircraft) is conducted primarily by 
the R&D Technology Subgroup. Efforts to 
reduce susceptibility to hit (by various threats) 
are initiated/coordinated primarily by the 
Countermeasure Subgroup. Vulnerability reo 
duction addresses damage from unavoidable 
hits by weapons that a re usually difficult to 

detect/ avoid , e.g., small a rms, she ll warhead 
fragments . laser beams, etc. 

Susceptability reduction ad'dresses detec
tion reduction and avoidance of hits especially 
by the larger sophisticated weapon systems, 
e.g., radar-directed AAA. IRlradar/ laser
guided missiles. etc. Documentation of sur· 
vivability and dissemination of information 
from these four subgroups a re primarily the 
fundion of the Design Crite ria Industry Inte r
face Subgroup. 

For those who wish to know more about the 
JTCG/ AS, contact may be made by writing: 

Department of the Navy 
JTCG/ AS Central Office (AIR·5 184J) 
Naval Air Systems Command 
Washington, D.C. 20361 
The telephone numbers a re (202) 692-

0230/ 17300' AV 222-0230/ 1730_ 

Fact or Fiction? 
The U.S. Army is the world leader in the 

area of providing rotary wing and low speed 
special mission fixed wing aircraft with equip
ment/ techniques to improve su rvivability and 
hence increase combat effectiveness. The ASE 
Project Manager's Office (PMO) is ago 
gressively pursuing a rationalization, standard
ization and interoperabilify (RSI) program 
with U.S. allied countries in orde r 10 obtain 
maximum standardizalion/ inte ropera bility of 
ASE_ 

While the major thrust of the ASE PMO RSI 
effo rt is with the NATO countries, significant 
emphasis is also being placed on other allied 
non-NATO countries with evolving interests in 
ASE. RSI involvements rang e from providing 
information briefings to th e various allied 
Governments, to exchange of documents, to 
loans of ASE equipment for eva luation. to pro
dud ion/ installation of ASE on a llied aircraft. 
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Cost-effective 
IR suppression. 

Bell'sAH-1S Cobra gives Army oncoming enemy missile_ 
pilots the last word in battlefield Now in production, Garrett's 
flexibility and firepower versatility. IR Suppressor System works 

And now, Garrett's new cost- equally well in both flight and 
effective Infrared Suppressor hover modes, without requiring a 
System gives them the last word fan. A fact that makes it an ideal 
in survivability against threats candidate for retrofitting to other 
from IR heat-seeking missiles. turbine-powered helicopters. 

Developed with the U.S. Army's For complete information, write: 
Aircraft Survivability Group, our Sales Manager, Heat Transfer 
IR Suppressor System's light- Systems, AiResearch Manufactur-
weight, self-cooled design reduces ing Company of California, 2525 
the temperature of both the West190th St., Torrance,CA. 90509. 
exhaust system metal and plume Or phone: (213) 323-9500. 
to the point where they're virtually 
invisible to the infrared eye of an 

Garrett's AiResearch Heat Transfer Systems 
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The ASE PMO is currently supporting on· 
going NATO committees/ panels efforts to for
mulate a NATO requirements document for 
Electronic Warfare (EW) Self-Protection of 
Rotary Wing Airc rah. In addition. various 
NATO n ations have been provided with loans 
of U.S. Army ASE for purposes o f evaluation. 
In several instances, these evaluations have 
resulted in the adoption and procurement of 
standard U.S. Army ASE. 

RWR Co-Production 
For example. the AN I APR·39(V) 1 Radar 

Warning Rece iver has been proc ured by 
several countries a nd has also been the sub
ject o f a co· production license. Evaluations 
of U.S. Army ASE are currently ongoing by 
several nations and are being supported by 
the ASE PMO. The M· l30 General Purpose 
Dispenser is being utilized in the NATO 
Chaff Trials, Trial Mace II . Data from these 
trials will be shared with all participating 
NATO countries. On the other hand. the 
U.S. will likewise sha re in the d ata generated 
by the o ther partici pating countries. Many 
very fruitful data exchanges have a lready oc· 
curred concerning NATO countries' evalua· 
tion of various ASE. 

Outside the NATO a rea, the ASE PMO 
has been extremely active in RSI. ASE in
volvement in the America/Britian/ Canada/ 
Australia (ABCA) Quadripartite Working 
Group on Aviation (QWG/ AVN) has resulted 
in the establishment of an Information E",
change Group on ASE (IEG / ASE) through 
which exchange of information / data is Con· 
stantly bein g conducted. This info rmation ex· 
c hange has resulted in the drah of a n ASE con· 
cept paper which is expected to be adopted at 
the next QWG/AVN meeting in the fall 01 
1981. 

In addition, a Quadripartite Standardization 
Agreement (QSTAG) for the AN/ APR-39(V)1 
Radar Warning Receiver has been tentatively ac
cepted by the ABCA. Additionally, other ASE 
are being proposed for QSTAG's. 

Dedication to RSI 
In summary, the ASE PMO is accelerating 

its RSI program in order to take advantage of 
the opportunity to effect large gains in Standar. 
dization and Interope rability of ASE within 
NATO and non·NATO a llied count ries. The 
ASE PMO is dedicated to the RSI concept and 
firmly believes that th ere are distinct advan· 
tages to be gai ned by aHainment of RSI goals. 

AN/APR·39 (V)1 
DETECTING SET, RADAR SIGNAL 
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Increased combat effectiveness 
through ASE 

The AN/APR·39 (V) 1 Radar Warning Receiver ... 
primary element of multi·mission ASE suit. 

E-Systems Memcor 
Division offers a cost
effective, lightweight, 
multi-mission radar 
warning system in 
production quantities. The 
AN/APR-39 is currently 
deployed by the U. S. Army 
in OH-58, AH-1 S, UH-1 H 

Spiral Blade 

helicopters. It is slated for 
deployment in SEMA 
fixed-wing platforms, 
CH-47D, AAH and UH-60 
Blackhawk helicopters 
and others. The system 
has been qualified and is 
being procured by U.S. 
and NATO forces. 

For more information, 
call (813) 885-7826. Or, 
write: E-Systems, tnc., 
Memcor Division, P. O. 
Box 23500, Tampa, 
Florida 33614. Iii E-SYSTEMS = Memcor Division 

The problem solvers . 

..... , .• , 
Spiral Detecting Radar Signal Radar Comparator Radar 

Antenna Antenna Antenna Set Control Indicator Receiver Receiver 
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The Impact 
of 

Systems 
Integration 

By GARY L. SMITH, 
Deputy Project Manager for Aircraft Survivability 

Equipment, USA AVRADCOM 

To field effective ASE 
Systems, the Systems In
tegration process must be 
thorough and complete. 
This is accomplished in the 
ASE Project Manager's Of
fice by a mix 'of personnel 
and resources to develop 
complex, high technology ' 
countermeasure systems 
for the Electronic Warfare 
(EW) battle of today and the 
future . 

The ASE program en· 
compasses the following 

type systems: (1) Radar 
Countermeasures. (2) In
frared Countermeasures, 
(3) Electro-Oplica l Counter
measures, (4) Optical 
Countermeasures, and (5) 
Vulnerability Reduction 
Features. To complicate the 
problem, the threat systems 
continue to change and in
crease in capability. 

The ASE development 
process begins with 
development of the Threat 
to Army Aviation. Threat 

information is obta ined 
from a diverse number of 
sources and then analyzed. 
It is then used to develop 
systems requirements in 
concert with the TRADOC 
community represented by 
the U.S. Army Aviation 
Center and School at Fort 
Ru cker, Ala. 

The establishme nt of 
systems requirements must 
consider the technology 
availabie to support the 
later development of the 
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The Impact of 
Systems Integration 

system hardware. Where a technology shortfall 
is discovered, work is then identified to be ac
complished in the DARCOM technical base 
program. An example of this might be the de· 
velopment of a higher speed processing 
capability than presently exists. 

Developing self·protection 
To begin the process of developing self· 

protection for the aircraft, the problem solving 
philosophy as depicted in Figure 1 is used. 
After a complete analysis of the threat, we 
might find that standoH tactics are the only 
countermeasure required to defeat the threat 
and still perform the mission. 

If tactics alone are inadequate. we 'ake the 
next step: that of reducing the signature of the 
aircraft. This can be radar cross section reduc· 
tion, an infrared (IR) signature reduction, or 
optical signature reduction . The tasks become 
more difficult as we learn more about the 
threats' capabilities. 

The application of signature reduction 
designs becomes more costly and begins to 
cause penalties in aircraft performance. Cost 
and Operational Effectiveness Analyses 
become more detailed and complex with the 
Systems Analyst becoming deeply involved. 

The next step In the ASE process to provide 
the required protection is to install a warning 
device on the aircraft to warn the pilot he is be· 
ing engaged. He can then perform the proper 
evasive maneu ve r or activate counter· 

measures. To develop the warning device, one 
needs to know the threat system's character. 
istics in greater detail. 

The system design engineers within the Ar
my and the various Defense industry contrac
tors can then begin to design hardware to 
receive and process the signals that identify the 
threat. If the aircraft must stay on station or stay 
in an exposed firing position (I.e., AH-l Co
bra/TOW helicopter) a device is needed to 
jam the threat system's fire control or the 
missile seekers. The design engineer's task 
becomes even more complex because he must 
now know the inherent weaknesses of the 
threat hardware so the jam signal can override 
or deceive its guidance signals. 

The last step, if a ll e lse fails , is to harden the 
aircraft against damage. The kinetic energy of 
the projectile or the explosive force of the 
warhead now drives the aircraft components' 
design and the location and thickness of ar· 
mor. 

The design engineer must perform in·depth 
trade-offs to size and locate the armor or other 
protection feature to insure that the ai rc raft 
does not become a flying tank. 

A Combination of Features 
In reality, most Army aircraft today employ a 

combination of the above described featu res to 
insure self· protection against the threat. This is 
described as an ASE suite (pronounced "suit") 
for each specific aircraft dependent on the air
craft mission and the threats it can expect to 
encounter. 

Up 10 this point, we've discussed the 

TACTICS 
, 

SIGNATURE 
, 
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DEVELOPMENT " REDUCTION " WARNING 
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~ 
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,I 

FIG. 1-THE ASE SELF-PROTECTION PHILOSOPHY 
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establishment of basic requirements for self
protection_ We shall now address the systems' 
Integration process for ASE development. pro· 
duction . and utilization. The electronics and 
electro-optics advances in the state-of-the-a rt 
have been staggering over the last few years. 

To successfully apply the advanced technol
ogy to eHective systems development requires 
a diversification of skilled personnel. These 
personnel must also stay current with advanc· 
ing technology. These multiple disciplines reo 
qu ire integration for eHective organizational 
performance, 

Management Functions are Crucial 

Because of these factors, the management 
functions of planning. organizing, and con
trolling are crucial and hence the need lor the 
ASE Project Manager's Office (PMO)_ 

The systems requirements are translated in
to specification language for Indusion in the 
Request For Proposal (RFP) which starts the 
official interchange with industry. The defense 
industry contractors then propose hardware 
designs to meet the requirements_ A contract is 
structured to Insure an integrated development 
approach In concert with DOD Acquisition 
Policy. The Project Manager (PM) must in· 
sure that the program is totally coordinated 
with the development testers and the opera
tional users. 

After contrad award, design and program 
reviews are conducted to approve the program 
plans. As occurs In most programs, plans must 
change for one reason or another_ We seem to 
be able to accomplish most technical require
ments if given enough time and money but are 
always driven by required 10C's and available 
funding_ 

There must be a continued interchange bet
ween all of the development community to ac· 
compllsh "workarounds". The PM must or· 
chestrate these "workarounds" within 
available assets to coordinate funding, person
nel, and technology In relation to the schedule. 

To prepare for production and fielding of 
the hardware. the logistics requirements must 
be considered early In the development proc· 
ess to insure the hardware will be support
table once fielded. Of utmost importance is the 
maintenance concept. With the increased 
technological complexity of ASE equipment, 

AH·1S COBRA SUPPRESSOR 

we must provide simple maintenance equip_ 
ment to allow our technicians to troubleshoot 
and to repair the hardware. 

The latest in microprocessors 
Because of the need for the hardware to be 

"smart". the latest in microprocessors are 
utilized. These microprocessors and related 
memory are software reprogram mabie. This 
reprogrammability is needed to allow the soh
ware to be changed to meet specifics of the 
changing threat. 

Knowing that we cannot expect to perform 
the reprogramming actions in the field, we 
must be prepared to reprogram the software 
modules In CONUS at a post deployment soft· 
ware support center. This concept then drives 
the design of the processor hardware to pro· 
vide for a simple and quJck changeout of com· 
ponents or circuit boards at the AviafJon In
termediate Maintenance (AVIM) level. 

AVIM Resources are a Factor 

The personnel and equipment resources 
available at AVIM must be considered when 
designing the hardware maintainability 
features. 

Developed, fully tested, successfully pasl 
the In-Process Review steps. and produced, 
the hardware is then sent to the first opera· 
tional units. But to double check the first pro· 
duction units in a user environment, they're 
tested in a "lead·the-fleet" exercise to uncover 
any problems that may have been overlooked. 

(IMPACT/ Continued on Page 90) 



Establishing 
ASE 

Requirements 

By MAJOR RAYMOND L. SPRINGSTEEN, 
Project Manager for Directorate of Combat Developments, 

U.S. Army Aviation Center, Fort Rucker, Alabama 

Today's cha ll enge in ASE is 
satisfying the user's need 
for small. lightweight. low
powered countermeasure 
systems. ASE is an impor
tant element in the overall 
scheme to enhance the sur
vivabi lity of Army aircrah. 

Within U5ATRADOC. 
the Directorate of Combat 
Developments. USAAVNC, 
Fort Rucker has the respon
sibility 10 articulate user's 
needs from the field into 
Requirements Documents: 

lR's. LOA's. or ROC's. 
which wiJIlead to our effec
tive countermeasure sys
tem. 

These requirements doc
uments are used by the 
DARCOM community, in 
this case PM ASE, for the 
d eve lopment. procure
me nt, ' and fielding of Air
craft Su rvivabilily Equip
me nt, 

The field user is the one 
who has the g reatest impact 
on what system or techni-

ques need to be developed 
to insure the surviva bility of 
our aircrah in a threat en
vironment_ 

These needs are trans
lated into the formal re
quirements aher they a re 
validated through studies 
and analyses_ It is impo r
tant to remember the key 
role that the field does play 
in the acquisition of aircraft 
su rvivabi lity equipment. 

This process is accom
plished through continuo 
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Establishing ASE 
Requirements 

ous dialogue with USAREUR, FORSCOM. 
WESTCOM, INSeOM. and other elements that 
impact on Army Aviation. At the center of this 
dialogue is a constant analysis of the threat that 
may be faced throughout the world. 

Tailored to Meet a Need 
ASE requirements must be tailored to meet 

those particular or special needs that are iden
tified by the user. Those needs may differ from 
user to user, i.e .. the RDF need may not be the 
same as USAREUR need. Also. needs differ by 
parlciular mission requireme nts such as 
Special Electronic Mission Aircraft (SEMA) 
and the attack helicopter. But commonality is 
a lways kept in mind. 

The threat is a constantly changing force in 
any combat development process. In ASE the 
challenge is to provide the best possible 
countermeasures at an affordable price, a price 
not only in dollars but in weight, space, and 
power. 

A solid understanding of the threat force is 
necessary to accomplish our mission. Threat 
experts from all military segments provide ad· 
vice in special areas of interest - both current 
day and looking toward the future. The suc· 
cess of ASE depends on these projedions in 
order to insure an effective countermeasures 
program. 

As threats are identified, user representa· 
tives within TRADOC (Fort Knox, Fort Benn· 
ing, Fort Eustis. and Fort Rucker) evaluate 
those that must be addressed via aircraft sur· 
vivability equipment. Some threats are 
countered through tactics. such as NOE and 
standoff, and others by fire power. 

This evaluation is a continuous process in 
which there is a constant exchange of informa· 
tion between the parties. DARCOM, PM ASE, 
the Army laboratories. TRADOC and DA are 
all working together to assure that the best 
possible approach is being taken to effectively 
deal with the threat. 

The Electronic Warfare lab (EWL) at Fort 
Monmouth is one of the primary labs which 
supports PM ASE with technologies which will 
counte r sophisticated threats. It is through the 
PM's interface program with the labs, such as 

EWl and contad with the U.S. EW industry, 
that candidate countermeasure ideas are 
gathered by TRADOC for evaluation as possi. 
ble solutions. 

The ASE ROC 
This requires close cooperation with PM 

ASE since he has the technica l expertise to 
evaluate potential ASE systems. It is through 
these program management efforts in ea rly 
research and development that we are able to 
put together a responsive ASE program. 

Promising technological approaches to 
countering the threat are then translated into 
requirements. In th e case of ASE it was ac. 
complished through the 1974 Family Re
quired Operational Capability (ROC) which 
was recently revised (June 1981). 

The ASE ROC is a joint TRADOC and DAR. 
COM document which establishes the ASE reo 
quirements for all Army combat airc raft. The 
document was drafted by USAAVNC and PM 
ASE with input from every major TRADOC 
school and center with aviation interest, 
MACOM's, the logistics Evaluation Agency, 
the Intelligence community, and DA. 

ASE affects all users 
ASE cuts across all aircraft lines. The 

AN/ APR·39(V)1, for example. goes on all Ar· 
my combat aircraft, while other systems are air· 
c raft and mission dependent. Many joint work· 
ing group sessions went into the requirement 
in order to cover all possible aspects of Aircraft 
Survivability Equipment. 

The results of the published ROC represent 
the collective efforts of many subjed maHer ex· 
pe rts in areas of ASE. Each aircraft now has its 
own special ASE that is designed to counter 
the threat today and in the future. 

The ROC was designed and wriHen to a llow 
easy updating as our future requirements may 
change according to the threat at the time. 
These changes will be incorporated through 
the same process as that of the basic require· 
ment document. With this fl exibility in the 
docu ment, the deve loper will be allowed to ap· 
proach the countermeasure problem in a 
structured program th~t represents the best 
approach to the problem. 

The user's responsibility does not end with 
the publishing of a document. He must con· 
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SURvlvA~ 

In the high threat environment of today 's 
electronic battlefield, survival is discon
certingly predictable, and assured survival 
begins at home ... home where the tactics 
and doctrine were developed, home where 
the training was conducted and home where 
the ASE was designed, manufactured and 
installed. 

For an aircraft crew to not only stay alive but 
be able to effectively perform its combat 
mission. superiority in each of these in
terrelated factors is essential. Whi le the 
ALQ-147 insta lled on the Mohawk shown in 
our combat scenario is a superior IRjammer, 
the installation must also be of comparable 
quality to assure maximum system effec
tiveness, reliability, maintainability and sur
vival. 

It is in the areas of installation design and 
installation that Dynalectron 's Aerospace 
Operations Division has been contributing its 
know-how for more than 30 years at Army, 
Navy and Air Force aircraft modification sites 

DYNALECTRON CORPORATION 
Aerospace Operations Division 
6801 Ca lm ont Avenue 
Fort Worth Texas 76116 

f\ 

throughout the world . Its ASE experience is 
extensive. During the last four years alone 
the division's field team technicians have 
installed more than 2,500 APR·39 radar 
warning receivers on UH-l , CH-47, OH -58, 
AH-' and RU-21 aircraft, made almost 1 ,200 
IR suppressor installations on UH-', AH-' 
and OH-58 helicopters and installed nearly 
200 M-130 chaff/ flare dispenser systems on 
CH -47 Chinooks. They have also installed 
APR-44 radar signal detectors on a number 
of RU-21 aircraft and made almost 100ALQ-
147 installations on av-, and RV-' aircraft . 
.. and all with highly satisfactory results. 

With increasing frequency, Dynalectron is 
also being ca lled upon by major ASE system 
manufacturers to serve as their instal lat ion 
design engineering and insta lla tion contrac 
tor on aircraft of both U.S. and foreign 
manufacture. So if your need is ASE installa
tion or instal lation design and installation, 
think Dynalectronl Our home is wherever 
your aircraft are located. 

Phone : 817/732-4481 
TWX: 910-893-5003 

Career opportunities for engineers of exceptional ability. Write today to Dept. EW81. 
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tinue 10 work with the PM every step of the way 
to insure we're on the right track so the PM can 
put together a comprehe nsive program, and 
manage those limited resources available to 
turn out a product that meets the use r's needs. 

T hat does not mean that the user can con
stantly cha nge his mind: it means that he must 
be on the same wavelength throughout the 
program. Disconnects in thinking ohen lead to 
confusion and unsatisfactory results. 

This has not been the case in relationships 
between PM ASE and USAAVNC who, over the 
yea rs, have worked very closely with each other 
to insure that the user receives an effective 
system ,hal will counter the threat. 

In Process Reviews (IPR) a re another 
means by which the user, fhe deve loper. and 
th e logistician get together to review the prog
ress of the program. Du ring IPR test results. 
re liability data, military utility. and other 
parameters of a system a re evaluated . These 
reviews assist the PM in direding his eHorts in 
a particular area of a program. 
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Recommendations are made to higher 
headquarters on the future of a program such 
as continu ation, stop and use another ap
proach, or recommend slight changes in the 
current program. 

Cooperation leads to Success 

ASE is a successful program today because 
of the coo peration of the Materiel Developer 
(PM ASE) and th e Combat Developer 
(USAAVNC). The PM has responded to the 
user's needs as defined in the requirements 
documents and has always been willing to 
work with the user in othe r areas such as 
fi elding systems when the need arises. 

The Combat Developer has continuously 
solicited and received the assistance of the 
other members of the aviation community in 
estab lishing ASE requirements. 

The ASE Program represents the best in 
cooperation in developing new systems to 
counter a severe threat to Army Aviation in the 
modern battlefie ld . 

.... 
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The Financial 
Management of ASE: 

A Complex 
System 

By THYRA V. BONDS, 
Chief, Program Management Division, Office of the PM-ASE, 

u.s. Army Aviation Research & Development Command 

The ASE Program repre
sents one of the most com
plex budgeting and finan
cial manage ment chal · 
lenges in th e Army. II in
volves the planning , pro
gra mming, and manage
ment of the Research and 
Deve lo pment , Procure 
ment, and Spare Parts fun 
ding for over 50 different 
ASE systems. 

These systems are or will 
be installed in various com
binations on over 25 dif· 

feTeo! series of aircraft 
operating in the forces o f 
th e U .S. Army, Navy, 
Marines, and Air Force. 
During th e peri od FY 
72- FY 81 , the ASE Pro
gram funding was over 
$321 .2 million . For the fi ve
year period FY 82-FY 86 
the planned ASE budget is 
approximately $553 .5 mil
lion. 

Since its beginning in 
t 971 , the ASE Program 
has developed o r curre ntly 

has in developme nt 42 sep· 
arate systems. Of these, 23 
have alread y been fi elded. 

Within the next year 
alone, we ex pect seven 
items to enter production 
and eight more ite ms to be 
fielded . At a nyone time the 
ASE Program is invo lved in 
the manage me nt o f an 
average of 146 separate 
contracts with industry. 

Figure t found on pages 
44 and 45 illustrates the stea· 
dy growth and accomplish· 
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aThe Financial Management 
~ ofASE 
men's of the ASE Program over the past ten 
years. The c hart depicts the life cycle phase for 
each ASE item as it Iransltions from advanced 
development through engineering develop· 
ment, production, and fielding. As can be 
seen, there has been a steady and well planned 
orderly progression of items developed in re
sponse to the threat. 

50 + Interrelated Programs 
One aspect of the ASE Program that may 

not be realized by most is that each item is a 
separate program in itself and thus requires 
many of the management and budgeting ac
lions associated with a large system. For exam· 
pie. each ASE item requires its own develop· 
ment plan, IlS plan, procurement plan. and 
fi eld ing plan. Each requires its own contracts 
with normal costs, schedule. and technical per
formance features_ Each requires its own 
budget and financial ma nagement system_ 

In other words, the ASE Program is actually 
a collection of approximately 50 individual yet 
interrelated programs rolled into one large 
complex program group. As ca n be seen from 
Figure 1, the budget and financial manage
ment personnel must not only be able to han· 
die a very large volume of separate programs, 
but also must be qualified to simultaneously 
manage programs in every life cycle phase 
from advanced development through fielding. 

Few Stand Alone Programs 
Another unique leature of the ASl: Program 

that adds to its complexity is that very few of the 
ASE items are stand alone programs. The ASE 
items are actually developed as Product 1m· 
provement Programs (PIP) for application to 
several - or sometimes many - diHerent 
types of aircraft. It is the res ponsibility of the 
Project Manager (PM)-ASE. working in dose 
coord ination with the aircraft PMs, to develop a 
detailed management plan for the aircraft's ap· 
plication of each item of ASE. 

This plan not only includes the basic ASE 
item plan but also the flight qualification on the 
a ircraft , the procurement of airframe kits, and 
the actual aircraft modification plan. These air-
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craft PIP plans normally are by necessity more 
detailed than the individual ASE item develop
ment plans. 

Further, for some aircraft types there can be 
multiple plans. An example is the AH-l S which 
had a separate plan for field retrofit of already 
deployed aircraft, a plan for the contractor "G" 
to "5" conversion program, and still another 
plan for new aircraft production. 

Some individual ASE items have many air· 
craft application plans. For example. the 
APR-39(V) 1 Radar Warning Receiver is, by 
itself. a relatively simple item. However, since it 
is to be a pplied to many types of a ircraft world· 
wide (and for all three military services), there 
a re 14 separate APR-39(V) 1 aircraft applica. 
tion plans. 

As can be imagined, each plan must be 
coordinated with all others and constantly up
dated as various aircraft and ASE programs are 
revised (due to technical, budget, or deploy
ment changes). 

This aircraft application syste m is not 
peculiar to the ASE Program. It is used for all 
items of equipment that are developed for 
employment on aircraft within DOD. What is 
unique to the ASE Program is the large 
number of ASE aircraft plans. 

An Orderly Evolution 
The ASE Program Division has prepared 

a nd constantly updates over 55 aircraft ap· 
plication plans. Adminedly, the financial 
management of the ASE Program is unique 
and quite complex. However. the program is 
not unmanageable for two very good reasons. 

First. even though the program has grown 
rather rapidly, it basically has evolved in an 
orderly fashion. This has permined the orderly 
(and sometimes disorderly) development and 
establishment of the required unique manage
ment techniques and systems. 

The second and most important faclor per
mining adequate financial management is that 
we have been able to an,ad highly qualified 
dedicated personnel who enjoy the challenges 
of this dynamic ASE Program. 

We occasionally have personnel vacancies 
as a result of promotions. Thus, if any of our 
readers are looking for a challenging and pro
fessionally rewarding job, please drop us a 
line. 



,. Gentlemen: Sir: 
, What aircraft An attack 

can penetrate helicopter 
a hostile zone and protected by 
destroy enemy armor- the AlQ·13G 
again,and again, Radar Jammer! 

'. 
and again? 

AVIONICS DIVISION ITT 
The AlQ ·138 -for the combat pilot. There's no ECM like it. 
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The Commanders' Choice 
.. . for Tomorrow's Battlefield 
Fast. Agile. Compact. 
Survivable. With combat 
proven Nap.ol.the·Earth 
perlormance to scout ... and 
survive. The Hughes Near 
Term Scout Helicopter is an 
"off·the·shelf system" which 
modifies the Army's most 

popular scout, the OH·6A, 
with qualified "in· 
production" dynamic 
components, proven in over 
5 million flight hours. 

~~ Hughes Helicopters, Inc. 
.... , Ahead ofTlME Technology 



Contracting 
for the Future: 
The Goalposts 
Keep Moving! 

By PHILIP l. CASIAS, 
Chief, Procurement and Production Division, Office of the PM-ASE, 

U.S. Army Aviation Research & Development Command 

The generic nature of ASE 
items and subsystems and 
the ir applicability to Army 
aircraft ranging fro m pro
duction status through new 
plann ed aircraft , such as 
th e AAH, poses a definite ly 
inleresting cha llenge 10 th e 
_ASE contracting commu
nily. 

Conlrading for ASE In 
the futur e will require 
dedication and innovative
ness to accomplish ils task. 
Historica lly, ASE items and 

systems have genera ll y 
been budgeted and pro
cessed on an individua l 
basis for each type of series 
of airc raft. We presently 
have a lota l of t 50 open 
contracts and orders which 
provide support for the ASE 
mission and ASE for the 
various Army aircraft, 

The contrads cover the 
spectrum from planning 
stages through RDT&E, 
early production , and pro
duction requirements. This 

does nol include regu lar 
spare and repair part buys 
which a re contracted for 
sepa rately_ 

Due to th e generic 
nature of ASE, la rge quan· 
tifies are requ ired and plan· 
ned for future buys. If ever 
any line of commod ity 
items cou ld be identified as 
potential tandidates that 
would fall under the tim· 
brella of th e Defense Ac· 
quisition Process Review 
Report (fh e Carlucci Re-
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OFFICE OF THE PROJ 
FOR 

AIRCRAFT SURVIVABILIT 

MRS. THYRA V. 
BONDS, 
CHIEF, 

PROCRAM 
MANAGEMENT 

DIVISION 
263-1470 

GEORGE B. 
HENDON, III, 

CHIEF, 
LOGISTICS 

MANAGEMENT 
DIVISION 

263-1465 / 6 17 

JERRY 
DETIMER, 

CHIEF, 
PRODUCT ASSURANCE 

AND TEST 
DIVISION 

263-1480 / 1 

SFC MICHAEl L. 
ADAMS, 
PROJECT 

MANAGEMENT 
NON·COMMISSIONED 

OFFICER 
263-1450/1 

CORRESPONDINC ADDRESS: 
4300 GOODFELLOW BOULEVARD 

ST. LOUIS, MISSOURI 63120 
COMMERCIAL TELEPHONE: 

(314) 263-PLUS FOUR DIGITS SHOWN 
AUTOVON: 

693-PLUS FOUR DIGITS SHOWN 
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COL EDWARD C. 
ROBINSON, 

PROJECT MANACER 
FOR AIRCRAFT 
SURVIVABILITY 

EQUIPMENT lASE) 
263-1460/1 / 2 

GARY L. 
SMITH, 
DEPUTY 
PROJECT 

MANAGER 
lASE) 

263-1460/1 

FRANK A. 
REED, 
CHIEF, 

TECHNICAL 
MANAGEMENT 

DIVISION 
263-1477/ 8 / 9 

PHILIP S. 
CASIAS, 
CHIEF, 

PROCUREMENT & 
PRODUCTION 

DIVISION 
263-1454/ 5 



IEeT MANACER 

j EOUIPMENT (ASE) 
~ 

LTC JOE 
EBY, 

ASST PROJECT 
MANAGER, 

~ elECTRO OPTIC$-
LASERS 

263·1450 /1 

MAJ RICHARD A. 
HORTON , 

ASE STAFF OFFICER, 
JOINT TECHNICAL 

COORDINATING 
GROUP 

AV 222·2130 

MAJ ALBERT C. 
LANG, 

ASST PROJECT 
MANAGER, 

RESEARCH, DEVEl. 
AND MANAGEMENT 

263·1450 / 1 

, 
~ 

BARRY J. 
BASKETI. , RATIONALIZATION, 

STANDARDIZATION, 
& INTEROPERABILITY 

MANAGER 
263·1460 / 1 

ROBERT C. PALAZZO, 
CHIEF, EW 

PROTECTION DIVISION, 
elECTRONIC 
WARFARE 

LABORATORY 

l Te ROBERT N. 
CAWS, JR., 

CHIEF, FIELD 
OFFICE, 

FORT MONMOUTH , 
NEW JERSEY 
AV 995·4105 

MAJOR DAVID L. 
CUNNINGHAM, 
ASST PROJECT 

MANAGER, 
RADAR 

COUNTERMEASURES 
263·1450/ 1 

CAPT GARY S. 
BRANDON, 

ASST PROJECT 
MANAGER, 
INFRARED 

COUNTERMEASURES 
263·1450 / 1 

LTC WILLIAM H. 
MALONEY, 

DEPT. OF THE ARMY 
SYSTEM 

COORDINATOR lASE} 
ODCSRDA, HODA 
(202l 225·3869 

MAJ RAYMOND L. 
SPRINGSTEEN, 

PROJECT OFFICER, 
DlR. OF COMBAT 

DEVELOPMENTS, USAAVNC 
FORT RUCKER, AL 
(205) 255·2079 
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Contracting for 
the Future 

port), ASE would rank right a long with the rna· 
jor weapon system s. If they did not qualify for 
indusion from a major dolla r value basis, th ey 
would qua lify on a total qua nli!y basis. 

Future ASE contracting will see the con
tinuation of recent initiatives and the develop
ment and implementation of new initiatives in 
an attempt to reduce costs and a dministrative 
workload. and improve th e contractua l 
management of ASE programs. 

On RDT&E programs, continu ed emphasis 
will be placed in increased Informal manage
ment engineering reviews between the ASE· 
PM Office and our contradors for a hands-on 
manage ment.They' lI use a hands-on engineer
ing approach to identify a nd resolve problems 
in lieu of resorting to the traditional volumes of 
pa per and data required in the past. 

Eve ry effo rt will be made to assure excellent 
long range planning leading to improving 
workable requirements in RDT&E and early 
produdion contrads. Source selection plans 
will dete rmine the feasibility of emphasizing 
the importance of soliciting and ranking of 
maintenance and reliability features submitted 
by contracto rs competing for future contracts. 

Application 01 Incentives 
Early produdion contract requirements for 

competitive T echnical Data Packages (TOPs) 
will be reviewed for possible application of in
centives for successful verification and for actual suc· 
cessful demonstration by another competitive· 
Iy selected contractor. Incentives for TOPs 
would be worthwhile. 

There isn" a ny problem that causes more 
heartburn th an to spend good money to ac
quire a competitive TOP only to discover aher 
acceptance that it was inadequate and addi· 
tional funds werw required to make the neces
sary changes. It is expensive from both a 
schedule and dollar viewpoint and in most 
cases negates any cost savings that could have 
been achieved by use of a competitive TOP. 

Early produdion contrads will be assessed 
prior to award to ensure the proper marriage of 
the type of contract and all ide ntifiable risks 
which are to be s hared by both the Army and 
its contradors. Once an ASE item or system 

production configuration has been established 
it will be screened to see if it ca n be a suc
cessful candidate fo r a competitive multi-year 
contract. 

Additionally, current ASE production items 
and systems will be screened as possible can· 
didates fo r multi-year contracts and if 
economic production rates and adequate 
budgeted funds ca n be established. we will ex. 
amine the feasibility of competing and award. 
ing contracts fo r multi-year buys. 

We will a lso exa mine requirements of ASE 
for a single type o r series of a ircraft to deter. 
mine whether an economic produdion rate 
can be established or if a to tal quantity com· 
petitive buy-out is more beneficial to the 
Government . 

Competitive BOA's 
Another initiative being explored is the 

employme nt of competitive Basis Ordering 
Agreements (BOA's) where large quantities of 
ASE items or systems will be req uired over a 
period of years and there are two or more com· 
panies available who can successfully provide 
th em . 

Competitive BOA's could be established to 
complete a fir st inc rement of an ASE system. 
The winner would be awarded the first incre
ment and a ll companies who finished within a 
zone of consideration would a lso be signed up 
to a BOA to compe te for future requirements. 

Additional quantities would then be com
peted between all companies awarded a BOA 
on e ither an an nual or multi·year basis. The 
quantities need only be competed by Delivery 
Order bids which would provide for adequate 
price competition and should negate the need 
for audit support, cost, and price analysis and 
should certainly redu ce contrad administrative 
time. 

We will a lso, where and whenever feasible, 
award advance buy/ long lead effort contrads 
to assure de livery of ASE items or systems to 
adequately support the Army's operational 
needs. 

In summary, contrading fo r the future will 
be an enjoyable challenge and successful 
achievement of the described initiatives will be 
a noteworthy contribution to the Army's 
readiness posture by the ASE contrading com
munity. 
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Integrated Logistics 
Support (ILS) for 

Aircraft Survivability 
Equipment 

By GEORGE B. HENDON, III, 
Chief, Logistics Management Division, Office of the PM-ASE, 

U.S. Army Aviation Research & Development Command 

Integrated Logistics Sup
port (ILS) is a management 
philosophy that seeks to in· 
sure that all logistics can· 
siderations necessary to 
test, field and sustain our 
equipment are integrated 
into the acquisition effort. 

The objective is to iden. 
tify early in the develop· 
ment process alternative 
approaches to the design 
which will reduce operating 
costs, limit manpower reo 
quirements, and not exceed 

current skill levels. 
In the practical appllca. 

tion of ILS within any 
development program, 
each IlS element element 
represents a functional area 
which is individually 
managed by a technical 
specialist, i.e. supply sup· 
port, maintenance, support 
and test equipment, per· 
sonnel and training, 
technical data, transporta· 
tion and packaging, 
facilities and, last but not 

least, computer resou rces. 
The management con· 

cept of a successful lLS pro· 
gram recognizes that failure 
to plan early and intensively 
by anyone of these in· 
dlvlduals may Invariably 
result in delay of the 
scheduled fielding. 

A test program bridges 
the development effort to 
that of production and 
deployment. The role of 
ILS in the test program is to 
provide a System Support 
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Integrated Logistic 
Support for ASE 

Package (SSP) which provides support to the 
basic ASE system during test as well as 
validates the adequacy of the SSP Itself. 

The SSP consists of repair parts. support 
and test equipment, technical publications, 
and trained Army personnel . Support· 
ability risks rise In proportion to the 
nonavallabllity for test of any or all of the SSP 
elements. 

The ASE ILS program, although centralized 
within the Project Manager's OHice. extends 
across the assigned responsibilities of several 
Major Subordinate Commands (MSq, i.e. 
AVRADCOM. TSARCOM. ARRADCOM. ARR· 
COM. ERADCOM. and CECOM. Each com· 
mand supports the overall ASE IlS program 
according to Its own responsibilities and pro· 
vides input to each Materiel Fielding Plan 
published by the Project Manager's Office. 

AVRADCOM is res.ponslble for the aircraft 
Integration; TSARCOM executes the aircraft 
modification and retrofit programs; ARRAD· 
COM and AARCOM develop support for 
munitions-type countermeasure devices; and 
ERADCOM and CECOM develop support for 
eledronlc countermeasure devices. 

Interaction Increases Complexity 
The complexity of ASE grows as the various 

countermeasure devices developed interact 
with (talk to) other countermeasure devices. 
Although the program administration Is com· 
plex. and often complicated. the resu lts pay oft 
In increased combat eHedlveness. 

The real workload Involved. however. Is not 
only measured In the number of systems in· 
volved, but also in the amount of paperwork 
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THE FAILURE TO PLAN EARLY BY ANY ONE 
INDIVIDUAL INVARIABLY RESULTS IN ADELA YED 

FIELDING. 

necessary to obtain the required approvals, 
concurrences, and coordinations for testing 
and fielding. There has been a steady Increase 
in levels of review. decision points, demands 
for analyses, studies. justifications, plans, 
schedules, reports, negotiations, a nd 
agreements. 

The whole gamut must likewise be applied 
to each ASE item separately type classified. 
New ideas and better ways of doing business 
are needed now so that our response time to 
changes in the threat can be met by 
countermeasures In the shortest possible time 
frame. This can best be achieved if the urgency 
is felt by all concerned; the combat developer, 
trainer. logistician, and materiel developer. 

Problem Resolution 
Although the administrative and manage· 

ment complexities are far reaching, they are no 
more so than are operational problems that 
face us In the field . Some of these problems 
may not be peculiar to ASE. They include: 

Timely initial support, the proliferation of 
test equipment. the perpetuation of training, 
software and hardware reprogramming, and 
the storage and maintenance of Increased 
quantities of classified materiel. 

These problems are being pursued ago 
gresslvely, but their resolution Is not a onestep 
process. 

During the development and production of 
the basic ASE item, there are concurrent efforts 
to develop aircraft Interface provisions. to 
determine when and where the equipment will 
be married to the aircraft, and to program 
funds for the aircraft application. 

The aircraft Interface provisions are 
designated to accept a particular ASE Item. 
These provisions allow the basic ASE con· 
figuration to remain the same although applied 
to several different aircraft types. 

The Projed Manager capitalizes on new air
craft production, on·golng aircraft conversion 
programs, and cyclic overhauls to provision 
the aircraft to receive the latest ASE available. 
This is the most cost·effective approach for in· 
corporatlng ASE and has the least amount of 
impact on the operational readiness of aviation 
units. However, time is our worst enemy. 

For those aircraft in the field that are not 
(ILS/ Continued on Page 84) 



Labs Support of the 
Technorogy Base; 

How They- Support 
the Program Manager 

By ROBERT G. PALAZZO 
Chief, Electronic Warfare Division, 

Electronic Warfare Laboratory, Fort Monmouth, New Jersey 

T he Aircraft Survivability 
Equipment (ASE) already 
fielded and in development 
will greatly increase the Ar. 
my's combat effectiveness 
by reducing or eliminating 
the enemies ability to 
defect, hit, damage or 
destroy Army aircraft on to
day's baHlefjeld. 

The Electronic Warfare 
Laboratory (EWL), Fort 

' Mo nmouth , NJ is the 
d eveloping agency for 
many countermeasure sys-

terns for the Aircraft Sur
vivability Equipment Pro
ject Manager. These in· 
clude the radar warning 
receivers AN/ APR-39(V)1 
(V)2. ANI APR·44; radar 
jammers ANI ALQ·80. ALQ· 
136(V)1 (V)2. ALQ·162; IR 
Jammers AN / AlQ·147, 
AN I ALQ·144; Missli. 
Detectors AlQ·156 . 
AAR·46; and laser warning 
receiver ANI AVR-2. 

They are eHective today, 
but will they retain their ef· 

fectiveness tomorrow 
against the increasing com· 
plex and sophisticated air 
defense systems already 
under development which 
will be deployed on future 
battlefields? 

It is unrealistic within to
day's budget constraints to 
attempt the production and 
fielding of all the possible 
ASE candidates that may 
prove eHective or be reo 
qulred to survive against 
all enemy air defense wea· 
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AN/ALQ-147AIV)2 SYSTEM 

Labs Support of the 
Technology Base 

pons. We must, therefore. maintain an 
awareness of the ever-changing nature of EW 
and ASE without investing exorbitant sums on 
production and fielding of hardware, some of 
which m ay become inadequate or obsolete. 
What, then , is the cost-effective solution? 

Technology Insertion 
Since PM's do not have technology base 

funding available to them, as part of their 
management charter they look to the Army 
laboratories to provide the expertise upon 
which they can draw for their own develop· 
ment programs. 

The EeM technology base under Project 
lLl 62715 A042 is provided by the EW 
laboratory. This program is divided into five 
technology product lines as follows: 

Radar Warning, Radar Jamming, Infrared 
Jamming, Missile Detector Techniques, and 
Eledr-Optic Countermeasures. 

Supporting these EW technology produd 
lines are those of other ERADCOM 
Laboratories' Night Vision and Electro Optics 
Laboratory and Electronics Technology and 
Devices Laboratory (NVEOL & ET&DL) 
which provide new and improved components 
(lasers, TWTS, IR Sources, etc). 

The major objectives of EWL's technology 
programs are: 

1} to perform "What If" studies of presently 
developed and fielded systems against proj-

ected and postulated future threats to assess 
their effecfivness, 

2) To evolve new methods of countering 
enemy air defense weapon systems through 
studies, computer simulations, development of 
brassboard systems and field experiments, and 

3) to perform technique investigations to 
provide state-of-the-art and improve subsystem 
and components for replacement and inser
tion into existing hardware design_ 

The five EWL product lines represent in 
FY-Sl a $3 million investment in technology 
for aircraft protection_ 

Strategy 
The issue becomes one of mai ntaining an 

adequate technology base and an innovative 
means of inserting this technology in 
equipments which are fie lded, and also 
equipments in development. This must be ef
fectively accomplished without increasing their 
development cycle or impacting the hardware 
configuration of fielded systems_ 

Hardware configuration would include " A" 
kit changes since the cost and associated air
craft down time can overshadow any hardware 
or "S" kit changes_ 

The hardware designer must have enough 
foresight to provide sufficient flexibility (space 
and power reserves) with ECM hardware to in
corporate new subsystems with this advanced 
technology, and this must include the elec
tronic design itself. 

Technnology Insertion must be designed In 
from the inception of the hardware_ The in-
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ASE PROVIDES 
SNAKE PROTECTION 

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

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

SAIA 
SANDERS 
AB8OCIA1EB, INC. 

For further information on the 
AN /ALQ-144 or other Sanders syste ms 
for fixed and rotary wing ai rcraft, contact: 

Defensive Systems Division 
95 Canal Street, Nashua, NH 03061 
ATTN: MER 12-1125 (6031885-3583 
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I he re nt fl exibili ty o f loday's computer-based warning receiver which became the basis for 
(miscroprocesso r) EeM desig ns has been a an advanced development program; a promis_ 
majo r step in rea lizing techn o logy inse rtio n. lng lightweight m ono-pulse countermeasure 

Technology Cha llenge s su bsyste m for poss ib le ada ption to rada r jam. 
mers; and a frequency exte nsion for th, 

The challenges that must be met and solved AN/ AVR-2 laser warning receiver. 

.I 

by this technology cover a wide spectrum of Furtherm ore, the techn ology program provo 
threat system improvements to include Im- a viable a nd expa nd ing data base of mode ling 
proved signal processing, multiple operating simulation and fi e ld test results that are incor. 
modes, and CCM techniques. Examples of po rated info existing hardware via new EeM 

II 

these challe nges in the ra dar, IR, and E-O techniques to inc rease the ir effediveness and 
a reas a re listed in T able 1. As we can see, a re th e basis of new ECM ha rd wa re 
cha lle nges a re fo rmida ble, bu t solutions are developments. 
fo rthcoming . The technology base is the a re na whe re the 

Payoff frontiers of Ee M a re c ha llenged , e ncouraged, 
a nd eva luated at affo rdable cost prior to e nter. 

The EWl techn ology base program has ing d evelopment. It is th e b reed ing ground 01 
supported and mainta ined a n ECM tec hnology future ECM tec hniques whic h the Army will 
base from which ASE deve lopme nt programs need to keep ASE effective against new and 
have been able, a nd will continue, to draw more so phisticated threats on the modern bat. 
u p o n fo r new ECM techni q ues a nd tlefield . 

'i 
technologies. Some exa mples of these have The Eledronic Wa rfa re l aboratory is pro ud 
been improved sources for the AN/ AlQ-144 to be pa rt of the ASE team a nd to contribute to 
Infra red Jammer; a feasibility millimeter wave the Army's ASE progra m. 

TABLE 1-THREAT SYSTEM IMPROVEMENTS 
, 

I 
\ 

ELECTRO-SYSTEMS RADAR INFRARED OPTICAL 
I 
, , SOPHISTICATEO I MISSILE COMPLEX 
i MILLIMETER PROCESSING; BATTLEFIELD 

II 
WARNING WAVE CCM CLUTTER; 

COVERAGE TECHNIQUES DISCRIMINATION 
HIGH OUTPUT! TECHNIQUES 

, EFFICIENT SOURCES 

BATTLEFIELD CCM TECHNIQUES; 
ENVIRONMENT; SIGNATURE; 

JAMMING COUNTER MISSILE MULTI-

I 
MONO PULSE SIGNATURES; WAVELENGTH 

ATMOSPHERICS SOURCES 

I 
WIDEBAND& 

Ii EFFICIENT TWTS; SENSOR 
IMPROVE DECOY DETECTORS; 

DECOYS EFFICIENCY! SENSOR POINTING & 
SIZE DEVELOPMENTS TRACKING 

EFFECTIVE DECOY 
DECOY DEPLOYMENT DEPLOYMENT 

~~ 
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The ASE 
Near Term 
Program; 

Keeping It Simple 
By FRANK A. REED, 

Chief, Technical Management Division, Office of the PM-ASE, 
u.s. Army Aviation Research & Development Command 

In a discussion of combat 
effectiveness. all too often 
the dividing line between 
potential and actual capa
bility is overlooked. it's very 
easy to talk about what is 
co ming in the near future. 
but it's also very difficult to 
establish where we are to
day and what has to hap· 
pen to make the future a 
reality. 

In the case of ASE, thai 
dividing line is finally being 
crossed such thai the force 

multiplication potential of 
ASE systems is being rea li z
ed in the field rather than 
just discussed at home. 

Systems are being field· 
ed in quantity and the c ha
racter of our aircraft arc 
changing , some very ob
viously in outwa rd appear
ance. The future that used 
to be is here today, and the 
discussion of combat effec· 
tiveness now centers on 
training and tactics where it 
most needs to be. 

But there is also a new 
horizon and , in the case of 
ASE, the capability that we 
enjoy today can quickly 
erode tomorrow as the 
threat technology changes. 
In the following discussion, 
the cu rrent and near term 
ASE program is reviewed 
from a "big picture" point 
of view so that the combat 
aviator will know that the 
ASE program is not just a 
game of potentials. 

Have you ever been 
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The ASE Near 
Term Program 

c ha lle nged to plan and execute a program that 
deals with every scientific and engineering 
discipline to produce state-of-the-art equip
ment that must not become obsolete? In addi
tion, throw in limited resources and the re
quirement to maximize combal eHectiveness at 
any moment In time! 

An Open Ended Project 

The above describes the ASE program, an 
open ended project gua ranteed to tax your 
"tolerance for ambiguity" to its ultimate limit. 

So how did th e program realize success 
when born from chaos? Believe me, there was 
some divine intervention coupled with some 
good , farsighted planning (and a little luck) to 
get the program to the point it is at today. 

The major rul e followed from the sta rt, 
"Keep if simple," has paid off to a maximum. 
The s imple systems were easier to develop and 

were a lso. in general, low cost. This gave the 
program the momentum to mature quickly 
and accomplish early success. 

A qu ick glance at Figures 1 through 3 will 
identify ASE systems which exist today. They 
are at the left of each logic flow diagram. Ex. 
amples are passive signatu re red uction items 
such as paint and IR suppressors. The more 
difficult pa rt of the ir requirements definition 
was how passive should they be and with an 
eye to the future. how should they be design ed 
so that th ey wou ld yield the maximum com· 
pleme nta ry e ffect from active counter· 
measures, in this case, an IR jammer? 

"Keep it simple!" 

Anothe r exa mple is the radar warning 
rece iver complimented by a special purpOse 
radar jammer. With "Keep if s imple" in mind , 
th e ava ilable resources, both monetary and 
human, were a li gned with a plan that struc· 
tured R&D programs against time such as 
items were fielded , effectiveness was optimally 
increased toward a certain near term goal. The 
ASE philosophy of tactics first; passive items 

FIGURE 1 - ASE RF PROGRAM FLOW 
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FIGURE 2 - ASE IR PROGRAM FLOW 
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The ASE Near 
Term Program 

next; followed by warning, adlve jamming, and 
hardening was evoked, and the proqram born. 

Today, every combat Army aircraft has been 
or Is being modified with a baseline set of ASE 
systems. The important feature of these suites 
Is that they were designed to be updatable and 
have set the stage for what happens next in the 
now mature ASE program. 

The Near Term Program 
let's examine what 15 happening to insure 

that the systems of today do not soon become 
obsolete tomorrowl 

The near term program is defined to span 
from now through 1987. During this period of 
time, the program plan must take into account 
new obstacles as well as the old ones. In the 
past. as now, the primary obstacle to ASE suc
cess was and Is aircraft space, weight. and 
power availability to accept ASE items. 
Systems were tailored. and will be in the future. 
to overcome these problems. but affordability 
Is now a major issue. 

Because of the size of the Army's large air
craft fleet, even a modest cost item, when 
multiplied by large numbers, becomes a major 
Investment. If It Is a new system that will be 
fielded for the first time, significant funds and 
time for modifying aircraft ("A" Kits) will be reo 
qulred. Near term requirements have driven 
the program Into an "update whenever possi
ble" philosophy to meet the changing threat in 
order to reduce the investment in ASE to a 
minimum considering both cost and time. 

This may seem like a backward program 
methodology, but it is mandatory In today's 
economical environment. This philosophy has 
been planned and Is at this time being imple
mented to the greatest extent possible. 

Technology has provided the microproc
essor for software updates and top level 
management has recognized the requirement 
for fielding ASE on a priority and total fighting 
unit basis. The ASE challenge Is how to update 
In a timed modular approach to obtain the 
greatest time· phased capability within the con· 
stralnts that drive the program. 

As an example. let's look at Figure 1 which 
depicts the flow of ASE radar programs as a 

function of time and threat technology. In the 
case of radar warning. the APR·39(V)1 for at· 
tack and scout aircraft is seen at the left. From 
an EW point of view, it is probably the simplest 
of all systems while at the same time being one 
of the most powerful. 

Modular Improvements 
The plan for updating this system is to add 

modular improvements to extend its frequency 
range well into the millimeter wave (MMW) 
domain. This path was chosen based on cost 
and the large Investment already made relative 
to aircraft that have been equipped with the 
APR·39(V)1. 

Consideration was also given to the logistics 
capability that has been developed (at con· 
slderable pain) and is now functioning. The 
idea Is not to throwaway what already has been 
achieved. but to build on it for the future. In the 
case of the improved APR·39(V)l, called for 
R&D purposes the AT APR-30(S/ A}. the 
changes will not be visible inside the cockpit. 

The updates will consist of additional anten· 
nas and receivers interfaced with the 
APR·39(V)1 which will remain in place. Had 
the choice been to go to a new system based 
on technology available today, the impact 
would have been significant and may have 
resulted In a "potential" system whose aHor. 
dability may have limited the procuremen1 
quantity and thus its ultimate contribution to 
total Army combat capability. 

Similar Planning Evoked 
As can be seen In Figure 1, similar planning 

has been evoked for the APR·39(V)2, AlQ· 
136(V) 1, and the M·130 systems. Similar plan· 
ning Is also being executed in other areas as 
shown In Figures 2 and 3 for infrared and op· 
tical countermeasures. 

Obviously, total updating cannot occur 
because new threats will appear that have 
capabilities beyond those that the current ASE 
items address. Note that planning for develop· 
ment within the flow and logic of the program. 

Also note that as the threat becomes mote 
complex and sophisticated, ASE will be reo 
quired to leave the domain of simplistic 
systems and their associated low costs. The 
ASE program is quickly nearlng the point. 

(NEAR TERM/ Continued on Page 84) 
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Effectiveness Testing: 
Testing the new 
countermeasure 

against the threat 
By WILLIAM s. (BILL) McDONALD, 

General Engineer, Office of the Project Manager-ASE, 
u.s. Army Aviation Research & Development Command 

A fairly routine SLAR 
i reconnaissance mission 

takes on an added dimen. 
sion when the pilot and 
mission specialist receive 
an audio warning that 
momentarily chills the 
cockpit. 

A quick cross-check of 
the radar warning receiver 
(KWH) scope verlfles the 
audio and gives an initial 
source direction of the 
signal. Further processing 
by the RWR Indicates the 

received signal has the pro
per threat characteristics for 
a surface·fa-air missile 
target acquisition radar. 

The very unappetizing 
thought of trying to survive 
an engagement with a 
sophisticated supersonic 
missile is rapidly becoming 
a reality. The next event, 
the SAM battery, activates 
Its target tracking radar, 
which is usually a narrow 
beam emitter that tracks the 
target and provides data for 

target/ missile Intercept. 
The pilot is notified of 

this action on the RWR 
scope. It's white knuckle 
time for the crew with the 
RWR signals indicating the 
aircraft is now being track· 
ed continuously. 

A quick check shows that 
jamming of the target iI· 
lumlnatlon frequency has 
begun, and the survival of 
the aircraft now hinges on 
the electronic counter· 
measures (ECM) be· 
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Effectiveness 
Testing 

log employed by the onboard Aircraft Sur. 
vivabllity Equipment (AS E). 

The pilot quickly pursues the optimum 
flight profile for survival by making the corred 
flight attitude changes in rapid fashion, 
thereby optimizing the EeM antenna patterns 
and reducing his delectability. The crew's eyes 
search for the plume of the advancing missile, 
the on board missile approach detector comes 
1n10 play. As the pilot executes his evasive 
maneuver, he deploys chaff and utilizes his 
automatic EeM to further mask the aircraft. 

If all is successful, a SAM will fly harmlessly 
to a self-destruct condition and the mission air
craft will turn to continue Its portion of solving 
the intelligence variable of the C-I equation. 

The foregoing scenario depicts a possible 
future engagement between an aircraft and a 
hostile missile battery, and these are the type of 
scenarios used to develop fundlonal reo 
quirements and operational specifications for 
the components In today's and tomorrow's 
ASE suites. With proper planning, research, 
and analysis, ASE can prepare Army aircraft to 
operate against the anti-aircraft threats of 
tomorrow's battle environment. 

Four milestone system development 
Testing plays a major role in the evolution of 

aircraft countermeasures equipment. In a 
classical four milestone system development, 
two major test events occur_ 

The first test event occurs between 
Milestone I and Milestone II. This test event is 
Developmental Test I and Operational Test I 
(DT II OP I). 

This event marks the end of the advanced 
development phase of a produd_ The results 
from DT I/ OT I are generally used to deter
mine the optimum design, one that will then 
enter the engineering development phase. The 
major test event during engineering develop
ment is DT II/ aT 11_ 

Results from DT 1I/ 0T II are reliability, 
maintainability, supportability, compatability, 
and effediveness with all areas being heavily 
interrelated_ One quick example of how inter
twined these areas would become would be 
antenna 10calions. 

Lefs say 10 increase system effeClivene.] 
antennas must be relocated to reduce fuselagel 

profile blockage_ The obvious questions tha~ 
arise are: I 

Does the new location provide enough 
isolation so the system doesn't interfere with 
other avionics systems? I 

What impact does the new location have on 
needed spares and how accessible is the new 
installation? 

Can the level of repair remain the same? 
How accessible Is the new location to 

preventative and unscheduled maintenance 
procedures? 

How does the new location change 

~~~~b;:~;~:::t~~I~;~~r:~:::;: ~~~:~~ a~rj 
the relocation? 

The above is a short and somewha 
simplistic example of how a seemingly small 
change can impact on a program_ A somewhal 
more graphic illustration of configurationt 

alteration would be the simple addition of anI 
arresting hook on the F-lll. Where design Is 
impaded, there is no simple textbook solution 

How Are We Doing? 
So m"uch for philosophy, let's return to ou 

alrcrew and from a standpoint of effectivenes~ 
testing examine how ASE Is working today fOI 
their survival tomorrow. 

To do this, let's first define "test" whic 
reads out as "the means by which thE 
presence, quality, or genuineness of anythin~ 
is determined; a means of trial." I 

When effectiveness is added to test, th 
trial is now against the threat. To pass judge 
ment on an EeM system, detailed knowledg, 
of both the countermeasures system and thl 
threat system Is required . Without a doubt, thl 
area of highest risk during effectiveness test]n! 
is in correct threat definition. 

Various intelligence sources are used t 

determine the latest known and postulat'1 
threat capabilities. Countermeasures, by thel 
very nature, has been developed. into fieldel 
threat systems. As can be expected with a real! 
tionary type response, the threat may evolve in 
to its next growth version, thereby negating thl 
original countermeasures. 

The Army ECM community tries to mov 
swiftly to alter this forced obsolescence befor 
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fielding a system by planning flexibility into 
each new generation of active and passive 
countermeasure devices. 

Once the threat is defined and the initial 
countermeasures sets are made available for 
testing, a detailed program of sequential 
te-sting starts. Initially. the contractor is respon
sible for proof testing to specification stand
ards. Once spec compliance has been 
demonstrated, closed loop laboratory testing 
follows. This is usually a computer-controlled 
and enhanced simulation test. 

The dynamics of threat engagements are 
modeled and run in real time in varying 
scenarios to determine the proper combina
tions of countermeasures techniques and com
bat tactics. Once optimum techniques and tac
tics are determined, multiple runs are made to 
build a statistical base to evaluate effectiveness 
through measures of effectiveness (MOE). 

COL Niles C. Clark, Jr., leh, receives the 
ceremonial flag from BG Jack A. Epper
son, Commander, Army Depot System 
Command, during July 21 change of com
mand activities at the Corpus Christi Ar
my Depot. Behind Apperson is COL Wal
ler RatcliH, who retired as CCAD Com
mander aher 28 years of service. At lar leh 
is SCM Donald Greelee, Depot CSM. 

During lab tests, equipment failures are also 
analyzed and some verification of contractor 
specification compllance Is conducted. 

Next. effectiveness testing combines all 
previous knowledge and experience in flight 
testing which insures that the countermeasures 
set can perform In its intended environment 
and defeat the threat using formulated techni
ques and tactics. 

Flight testing varies from using actual firings 
on instrumented drones to simulations against 
captive airborne or ·ground-based threat 
simulators. Once fielded, the last two steps of 
testing are a recurring process as new threat 
variations are recognized. 

Testing of Aircraft Survivability Equipment 
is an iterative process. Once fielded, 
countermeasures sets must be retested to up
date techniques and tactics. As the threat 
evolves. so must the countermeasures. ~ 

COL N. Michael Bissell, right, Command
er, 17th Aviation Group (Cbt), is shown 
receiving his Master Army Aviator wings 
from MG Moore, ACoIS, J3, Eighth US Ar
my, during July 23 ceremonies held in 
Seoul, Korea. COL Bissell became eligi
ble for the award on June I, 1981. 
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There are no better borescopes made than Olympus focustng bore. 
scopes. To prove It we've developed this borescope Inspeclton box. And 
it's yours absOlut'lly free. 

You can test your borescope tor resolution, depth otHeld, and clarity of 
Image. You can test side, tore·obllque, relro and direct vfew borescopes ot 
any make or model. 

It's easy. Just Insert the borescope Into the inspection box and read the 
resolution charts inside. 

You should see all charts clearly. The probablllty is that if your scope 
Isn' an Olympus tocuslng borescope it won' pass this simple test. Now. fo 
really compare, ask us to show you how the Olympus borescopes pass 
with flying colors. 

For your Ireelnapecllon box, check the Inquiry number at the bottom 
of thts ad or write Olympus. IFD. 4 Nevada Drtve. 
New Hyde Park. NY 11042. 516·488·3880. 

OLYMPUS 
The Quality Di1teren~e 



Operational Testing 
through User Tests: 

Tile Proof of 
the Pudding! 

By COLONEL ROBERT A. BONIFACIO, 
President/Commander, u.s. Army Aviation Board, 

Fort Rucker, Alabama 

T he United States Army 
Aviation Board is chartered 
to represent the aviatio n 
community . th e "user", 
during the materie l acquisi· 
tion process of ASE. This 
vitally important respon
sibility is executed through 
the conduct of " User 
Tests". 

"User Test" is a generic 
term representing many 
categories and types of 
tests, all of which place an 
item of equipment in a fypi· 

cal user environment in 
order to coiled information 
to assess operational issues 
relevant to that item. Evalu· 
ating the degree to which a 
piece of equipment, wheth· 
er active or passive, con· 
tributes toward survivability 
entails much more tha n 
demonstrating whether or 
not a device will work. 
Often that can be adequate· 
Iy demonstrated during 
development testing IDT) . 

Because surviv~bility is 

interrelated with many 
other factors. such as air
craft performance. (3 , doc
trin e/ ta c ti cs, training, 
target d efection / acquisi
ti on, navigation, threat, 
maintenance, etc., the user 
test, which measures the ef
fediveness of a device in an 
operational environment. is 
the real proof of the pud· 
ding. 

Inherent within defer
mining the operational ef· 
fectiveness of a device is 
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The Proof of 
the Pudding! 

dependability. Dependability of ASE is describ· 
ed in terms of Reliability, Availability, and 
Maintainability (RAM). ODera'ianal RAM con
siders nol only the inherenl capabilities or defi· 
ciencies of the equipment , but also the ability 
of the individual soldier to repair and maintain 
an item using concepts and procedures which 
are provided in repair manuals and available 
lools and Test Measuring and Diagnostic 
Equipment (TMDE). 

It is important that equipment works not on
ly in the laboratory in the hands of technicians, 
bul more importantly; that it works in the 
hands of com~at troops in the fjeld, A device 

INNOVATIVE METHODOLOGY USED AT THE 
ARMY AVIATION BOARD IN TESTING THE 
AN I ALQ-l56 RADAR MISSILE DETECTOR. 

must be capable of being diagnosed and 
repaired by the typical user working within the 
constraints of the tactical unit facilities using a 
typical prescribed load of repair parts. 

Recent Tests Conducted 
Because of the operationa l nature of tests 

conducted by the Aviation Board almost every 
test contains issues pertinent to alrcrah sur· 
vivability. Test reports and other " lessons 
learned" are provided to the aviation com
munity for consideration in the development of 
doctrine. tactics, techniques. and equipment. 

For example. the Mast Mounted Sight 
(MMS) and FUR Augmented Cobra TOW 
System (FACTS) are nof ASE per · se but it 
would be hard to argue that they do not 
enhance survivability. In the operational 
testing of items like this, emerging results and 
developing tactics and techniques are used to 
examine contemporary and developmental 
ASE to insure that the user's voice is heard ear
ly in the acquisition process. 

Some of the more recent tests on ASE have 
included the ANI APR-39(V) 1 and (V)2 Radar 
Warning Receivers (RWR), the XM- 130 Aircrah 



General Pu rpose Dispenser, the ANI AlQ- 144 
Countermeasu rers Set, the AN/ AlQ-136 
Radar Jammer, the AN/ AlQ·156 Radar 
Missile Detector. and other ASE. 

Suitability testing of the AN/ APR-39(V)1 
RWR was conducted at fort Bliss. TX. and ef
fectiveness testing against multiple radar 
simulators was also conducted. As a result of 
operational testing, recommended changes to 
th e equipment were submitted_ These changes 
were incorporated into produclion models, 
thus providing a higher qualify product to the 
user. 

M.130 Chaff/Flare Dispenser 
The M·130 is a chaff/ flare dispenser 

designed to protect Army helicopte rs against 
radar·guided weapons systems and Infrared 
(IR) missiles. The system was tested on heli
co pte rs at various test sites. The M-130 
(Chaff) is dependent on the use and proper in· 
terpretalion of the Radar Warning Receiver in· 
dications while the flare mode of operation is 
designed 10 operate with a missile approach 
detector. 

The ANI AlQ- 144 is an IR jammer design· 
ed to defeat IR threats to Army hel1copters. It is 
an active electronic device which can be turn-

ed on and forgotten during the mission requir
ing little additional workload on the aviator. 
The system was lested for effectiveness and en
durance testing was also com pleted. four 
systems were flown a total of 750.5 operating 
hours. 

Findings during the OT l OT II resulted in 
minor modif1cations to the hardware. Recom
mendations were adopted changing the 
maintenance concept to allow more organiza
tional maintenance and to include an Aviation 
Intermediate Maintenance (AVIM) level where 
none existed to affect faster repair turnaround 
time for the unit. 

The Radar Missile Detector 
The Operalional Test of the ANI AlQ-156 

Radar Misslle Detector was recently com
pleted. Innovative instrumenta tion and 
methodology was incorporated into the test to 
compensate for the reluctance of a ll concerned 
to fly the system in an aircrah against a live 
threat missile. 

Instead a howitzer was used to represent the 
threat.The projectile offered similar radar 
signatures and the velocity of the round could 
be adjusted 10 represent a threat array. The 
howitzer was fired on an offset trajectory at Ihe 
aircrah so that the projectile would penetrate 
the missile detector's protective circle thus 
allowing the system to be operalionally 
eva luated. 

The Aviation Board is currently scheduled 
to conduct user tests on the AN/ AVR·2 laser 
Detection System (lOS), the ANI AlQ-162 
Continuous Wave (CW) Jammer, and the Op
tical Warning Locatorl Detector (OWL/ D). 
Test Managers are currently following the 
development of these items to ensure the avia
tion user community is represented early in 
this process. And, as stated previously, ASE 
aspects are assessed in virtually every test con· 
conducted by the Aviation Board. 

Conclusion 

The Aviation Board's motto, "Fidelis 
Operanti" (Fidelity to the Operator). Signifies 
the commitment of the Board 10 the user. We 
are proud of the role we play in contributing to 
the efforts of the U.S. Army to supply depen
dable. effective ASE to the aviation user in the 
field . 
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Operational Experience 
is the key 

to 
realistic development 

By MAJOR DAVID l. CUNNINGHAM, 
Assistant Project Manager, Electro-Optics, Office of the Project 

Manager, Aircraft Survivability Equipment, USAA VRADCOM 

A n Inherent mission of 
Ai r c raft Survivability 
Equipme nt (ASE) is to 
develop the most effective 
c o unt er measures for 
known and postulate d 
threa t wea pon systems . 
Such developmental efforts 
may ra nge from the appli
cation of existing tactics to 
the deve lopment of ultra
sophisticated , state-of-the
art, Radar/ Electro-Optic! 
Infra red Systems_ 

The Projed Manager's 

prima ry role is to provide a 
nu cleus of coo rdin a ti on 
and co ntrol for the daily 
developmental acti viti es 
associa te d wi th specific 
systems. In the manage
me nt of their projects , each 
Assistant Project Manage r 
must bring forth the neces· 
sary leade rship to guide the 
development e ffo rt throug h 
a multitude of essenti al reo 
quirements. Such leader· 
ship is requisite to keep the 
project not only within the 

framework of acceptable 
cost, schedule and techni
cal performance, but to en
sure compatibility wilh the 
"rea l world" environment. 

The ab ility to keep a pro
gram on a "real world" 
scale is the g reatest c hal· 
lenge the Assistant Project 
Manager must con te nd wilh_ 
The diffic ulty begins with 
th e very cosmopolitan na
ture of the te rm "rea lis m" 
itself. It is not a n issue a 
single ind ividua l should or 
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could adequately address; rather, it is a collec
tion of ideas and thoughts form ed into a com
prehensive statement acceptable to the com· 
munity at large. 

To make the application of " realism" even 
m OTe difficult, one must consider the very 
nature of Aircrah Survivability Equipment. 
Essentially we are dealing with th e develop
ment of countermeasu res fo r threat weapon 
systems, which requires a predse, deta iled 
knowledge of s uch systems and thei r employ
menl. 

or even greater consequence · the same re
quirement exists for threat systems not yet 
fi elded bu t whose development is expected. In 
certain cases such intelligence is relatively well 
defined because of hardwa re possessio n. In 
other cases, ii's a result of technical and 
political analysis which can change as qu ickly 
as the tide. " Rea lism" often becomes an 
elusive abstraction. 

Definition and Redefinition 
A threat capability, o nce defined, must be 

furthe r identified as a threat to Army Aviation 
and even more specifically to airc raft type, mis· 
slon, and operationa l a rea. The task of match· 
ing threat capabilities to specific counter· 
measure requi rements is essentiall y a 
TRADOC function. 

But again , it involves a coordinated effort 
among inte lligence ana lysIs, operatio nal use rs, 
combat developers, and , of cou rse, the PM
ASE. In many instances the requirement is 
clear and unquestionable as in the case of 
countermeasures for the basic infra red seeking 
missiles. 

In o ther cases, th e requirements analysis 
must be accomplished with less than a pe rfect 
knowledge of eithe r the threat system 
ca pabilities or the real capacity of current tac
tics to neutralize such threats. The latte r is 
genera lly the dominant situation which certa in· 
Iy provides the fodd er for many live ly discus· 
sions. It is in such discussions that th e basic 
concept for each countermeasu re program 
evolves. 

In any discussion involving ca pabilities and 
tactical employment . a key factor that must be 

considered is operationa l experience. The ex
pe riences of each aviator involved in the 
countermeasures issue must be fully exploited. 
Considering such experience, the Assistant 
Project Manager must develop a sound ap
preciation for the views of the use r community 
and disseminate the realistic capabilities of the 
develope r. 

There can be no tolerance for decisions that 
are based purely on emotional input. nor can 
we afford to base critical decisions solely On 
our own individual experiences whether they 
be from fl ying operational missions in Europe 
or Korea , fl ying actual com bat in Vie tnam, Or 
from partici pation in special evalua.lion and 
test programs. 

Very few individuals, much less units, have 
a depth of actual combat experien ce against 
currently identified threat systems and certain
ly none against postulated th reat weapons. 

Drawing upon All Others 
The term "operational experience" should 

not be construed as be ing limited to aviators. 
We must consider the operational experiences 
of combat, comba t support, and combat serv
ice support e lements as well. The Infantry 
Commander may certa inly have a va lid input 
relative to the effect of certain aircraft 
countermeasures when employed or activated 
in the vici nity of hi s area of operations. 
li kewise, the logistics Commander may be 
able to app ra ise us of what we may realistically 
expect of s peci fic support concepts. 

Another facet of "operationa l experie nce" 
which must be examined is that of our other 
services. Our blue-suiled brethren have been 
actively involved in the countermeasures 
business since the beg inning. Our Navy-and 
Marine compatriots have a lso successfu lly 
defeated many of the same threats that we, in 
Army Aviation, now encounte r. 

I! is simply common sense to share not only 
our technical information but our operational 
experiences as well. In most instances the 
operational environment is so vastly diffe rent 
that one could not begin 10 imagine com
patibility but, invariably. a common thread will 
exist. 

Anothe r pool of "operational experience" 
can be found with our a llies. Some countries 
do have recent combal experience against cu r-
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" OPERATL EXPERIENCE 
r . (Continued from Page 70) 

rent threats and are certainly a realistic source 
of information for our own programs. In a 
more common vein, other countries may have 
conducted evaluations with similar counter
measure programs. The results of such evalua
tions and related experiences can prove in
valuable in our own developmental efforts. 

A Cauldron of Contentions 
As we progress from requirements defini

flon to hardware development. the dialogue ex
change begins to include an even greater 
population. Within the development com
munity. every functional area certainly has a 
justifiable contention of what is realistic for 
specific programs; however, as with the user 
community, one must realize that such conlen
tions aTe often formed from a cauldron of 
established methods, preconceptions, and im
perfect information. 

Since the development effort is non· linear 
and requires concurrent actions from a 
multitude of functional areas. any misconcep' 
tions can spell disaster for a project. 

I've described the various sourCeS of 
"operationa l experience" but such ex· 
perience can have a positive effect upon the 
development effort only if properly assimilated 
and applied. The task of disseminating such a 
vast array of information. and having it com
monly accepted and understood by a multitude 
of people. would normally be next to impos· 
sible. However. the professional impetus of all 
people in Army Aviation Is the catalyst that 
makes the Impossible happen. 

Today. we enjoy a sound Aircraft Sur
vivability Program that is well on the way to 
fulfilling the most crucial requirements. 
Because of the foreign technology explosion. 
tomorrow's programs must be even more 
responsive to threat developments and our 
own capabilities. It is useless to develop hard· 
ware that Is absolutely effective if we cannot af· 
ford to field it due to cost or technical complex
ity. 

While a cornerstone of ASE. technology is 
certainly not a panacea. T oday's Army airaaft 
are simply incapable of carrying large 
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Shown receiving their Master Army Avia· 
tor wings from BG John C. Bahnsen, left, 
ADC of the 2nd Armored Division and a 
Senior Army Aviator. are, left to righl. LTC 
John P. Kennedy, MAJ Glenn Granberry, 
CW4 Walter E. Jones (being pinned), and 
CW3 Thomas Shirley. MAJ John J. Swee· 
ney, far righI, received the Senior AA 
Badge. The award ceremony took place at 
Ft. Hood on August 4 and also cited MAJ 
James E. Enault; CPTs Steven B. Toon. 
Brian Thom. and JeHrey W. McClure; and 
CW2 Bernard D. Partridge as Senior Army 
Aviators. 

countermeasure payloads. and our ability to 
minaturize and integrate the multiplicity of reo 
quired systems is dollar restricted. 

The ASE program is special because It is 
truly a program of the future framed in the 
reality of today. To be effective. we must con· 
tinue to maximize the advantages of tadics, in· 
sure adequate training. and demand efficiency 
in design. 

Above all we must never forget that the 
ultimate weapon is the ingenuity and courage 
of the individual soldier. "Operational ex
perience" is a refledion of that ingenuity -
let's use it. .. 



Lasers: 
A new threat 

to Army Aviation 
or are they? • • 

By CAPTAIN DONALD R. FAINT, 
Threat/Intelligence Analyst, U.S. Army Aviation Center 

(USAA VNC), Fort Rucker, Alabama 

A lmost from its inception, 
the light Amplification by 
Stimulated Emission of 
Rad iation (LASER) has 
been heralded as the 
ultimate weapon - a death 
ray right out of science fico 
tion. But, in its early years, 
laser range was measured 
in feet, and power oulputs 
were orders of magnitudes 
less than those requi red for 
a true ray weapon. 

But research continued. 
The damage mechanism in· 

hereof to a beam weapon 
required the beam to be 
placed on a specific point 
and held on that point for a 
period of time; thus, a 
tremendous pointing and 
tracking problem resulted. 
To many people, these prob· 
lems presented almost in· 
surmountable obstacles. 

Initial skepticism over 
the ability to generate lasers 
of sufficient energy for 
weapons application gave 
way to cautious optimism. 

Today, the laser weapon is 
a rea lity only a few short 
years away with the first 
fielding of a tactical laser 
weapon. 

Research continues at a 
frantic pace amid feelings 
of cu ltivated optimism that 
an eventual technological 
breakthrough will entrench 
the laser as a weapon of the 
first order. The driving 
force to continue laser 
research was provided by 
the tremendous potential 
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and advantages offered by such a weapon 
system. 

Aside from its destructive power, the laser 
offers a weapon with a time-ol-f1ight so small 
that, for practical purposes, it is instantaneous. 
thereby eliminating the requirement to lead a 
target. 

The laser beam's narrow width also permits 
the selective destruction of a single point target 
within a larger target group. 

Lastly, the laser weapon offers the user the 
ability to handle a large number of targets due 
to its low " fuel" expenditure per shot, thereby 
enabling a single laser weapon to store a 
tremendous number of shots. 

A promising air defense role 

In the near term laser application is most 
promising in the short range air defense role. 
In fact, the Soviets, as early as 1974, in open 
source literature, discussed the use of lase r 
weapons to not only defend against enemy air· 
c raft. but to blind troops, destroy optics. and 
burn out eledronics. All indications are that 
the Soviets will field a laser weapon, most likely 
an air defense weapon, within the decade and 
other directed energy weapons shortly there· 
after, 

But what is an air defense laser? How will it 
work? What is its range? What are the counter· 
measures? 

All are good questions and are very difficult 
to answer. 

laser weapons are normally classified by 
power output: low energy laser (lEl). 
medium energy laser (MEL), or high energy 
laser (HEl), In terms of threat to Army Avia· 
tion, all three have a potential. But before we 
progress into the weapon itself. a few words on 
the laser itself are in order. 

A laser beam is generated when atoms or 
molecules that have been excited to a higher 
energy level give off energy or "lase" and 
return to a lower. more stable energy level. 
This lasing produces a light at such a constant 
wavelength and phase that a focused beam 
possesses tremendous power and destrudive 
potential. 

So powerful is this energy. in fact , that it is 

capable of greater destrudion over a small 
area in excess to that destruction generated by 
nuclear weapons. 

A laser weapon consists of a lasing material 
to gene rate the beam; a beam control sub· 
system to focus, direct. and hold the beam on 
the critical point; and a fire control subsystem 
to acquire and se lect targets, 

The pointing and tracking problems that 
plagued early lase r weapons research have 
been largely solved. This was demonstrated by 
our ability to destroy aircraft in flight as 
demonstrated in 1973 when the USAF shot 
down a winged drone wlth a gas dynamic laser. 

Again, in 1976. the Army successfully 
deployed lasers against fixed and rotary·wing 
drones. In 1978. the laser was used to engage 
and successfully destroy a TWO anti·tank 
missile in flight. 

More recently, the USAF tested an airborne 
laser system against aerial targets. With the 
successful completion of this test, the laser has 
progressed from being a futuristic drawing 
board weapon to a weapon of reality. 

How will it work? 

The next question, "How il will work?" is 
a lmost impossible to answer without knowing 
the specifics of the particular weapon under 
discussion. In general terms, the laser threat is 
in two main categories: the lEl and MEL threat 
to aircrew electro·optics and electronics, and 
the HEl threat to the structural integrity of the 
airframe. 

The moderately·powered laser weapons 
(MEL) would most probably be employed in an 
anti·crewmember, anti'electronics, and anti· 
electro·optics role. In the anti·crewmember 
role a laser can be used to flash blind or per· 
manently blind aircrew members. 

All electro-optics and electronics that reo 
quire reflected energy for target acquisition are 
particularly vulnerable to disruption or degra· 
dation due to laser overload. 

The HEl is the true zapper; it possesses the 
ability to cause catastrophic damage by burn· 
ing through the thin· skinned components or 
canopy of the airc raft; by destroying vital com· 
ponents; and by igniting fuel and onboard ord· 
nance. 

let's look al th e question of range next. The 
range of an air defense laser is a primary func· 

(LASERS/Continued' on Page 84) 
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Increased combat 
effectiveness through ASE. 

Sensor Unit Interface Unit 

Aircraft survivabilily 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 to 
military vehicles. 

The latest application of our tech
nology is the AN/AVR-2 Laser Detector 
Set which is designed to warn Army 
aircraft of laser illumination from hos
tile weapon guidance systems. The 
Sensor Units possess the logic for 
laser detection and identification in the 
presence of natural background. An 
Interface Unit then sends a signal to 
the AN/APR-39 Radar Warning 
Receiver, for appropriate flight crew 
response. 

Perkin-Elmer's Laser Warning 
Receiver capability includes: 
• Adaptability to meet new optical 

threats 
• Integrated logistic support 
• Compatibility with digital data bus 
• Systems modeling and design 

analysis 
• ECM/OCM interface 

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

PERKIN-ELMER 
Responsive TectYlology 



The battlefield. It demands an 
aircraft that can survive the 
rigors of intensive action, 
around-the-clock survei llance 
and EW missions. 

Like the Mohawk OV-l - the 
Army's only true tactical fixed 
wing aircraft. Oesigned to 
military specifications, the OV-l 
is equipped to survive. With 
armor plate. Self-sealing fuel 
tanks. Low noise levels. A full 
complement of ASE. And ejec
tion seats. 

Grumman is at work inte
grating new systems into the 
Mohawk to meet new challenges. 
Like an electronically-scanned 
antenna for SLAR. And an 
enhanced COMINT version to 
complement the OV-lD/ RV-lD 
and provide the corps com
manderwith a common aircraft 
for all airborne electronic mis
sions ... at an "affordable cost:' 

The Grumman Mohawk 
OV-l. Where survival counts, 
you can count on Mohawk. 
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Developmental 
Testing: 

Proving the 
Hardware! 

By CA. BLOCK, 
Operations Research Analyst, U.S. Army Aviation Development 

Test Activity (USAA VNDT A), Fort Rucker, Alabama 

T he soldier in the field is 
equipped with the best Air
craft Survivability Eq uip
me nt (ASE) that technology 
can provide. In o rder to in
sure thai high qua lity is ob
ta ined, each piece of ASE 
undergoes a vari ety of test
ing. 

There are basically two 
pa rts of testing -d eve lo p· 
menta l and operati onal. 
The developmental testing 
(DT). which will be ad
dressed here, is that testing 

which is condu cted to 
d e monstrale that the 
engineering design and 
deve lopment process is 
complete, the design risks 
have been minimized, and 
the syste m will meet 
spec ification s, and to 
es tim a te the sys te m's 
military util ity. 

The operationa l testing 
(OT) is generally co n
du cted by the typical user 
after the completion of DT 
and is a " hands on" in-the-

field kind of test. The agen
cy charged with the primary 
responsibility for DT testing 
is the U_S. Army Test and 
Eva lua tion Command (TE
COM). The U.S. Army 
Aviation Developme nt 
Test Activity (USAAVN
DTA) acts on behalf of 
TECQM for the manage
ment of DT testing of Air· 
craft Surviva bility Equip. 
ment. 

The US AAVNDTA is 
currently testing seven dU-
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ferent items o f ASE for use by existing or future 
Army a ircraft. These includ e infrared sup
pressors, radar and infrared jammers, and 
laser warning receivers. The types of tests con
duded span all phases of developmental 
testing, to includ e prototype qualification, pro
duction validation, and product improvement. 
The result of the engineering testing assures 
that the latest technology is balanced against 
reliabi li ty and maintainability before an item is 
fielded. 

Finding the "Environment" 

Much of the ASE is tested at the Fort Rucker 
area; however, certain tests require en
vironmental and range conditions that are not 
found at Fort Rucker. For these tests, the 
equ ipment is tested at locations such as Fort 
Drum, New York, during winter months; at the 
U.S. Army Tropic Test Center in the Republic 
of Panama. 

Each of the above sites possesses a unique 
capability that a llows the effectiveness of the 
pa rticu lar item to be tested against not o nly 
various threats bul a lso to dete rmine how well 
it will stand up to extreme environmenta l 
changes. 

The results of these tests provide insights on 
how effective the total system will be in wa rn· 
ing, countering, or reducing airc raft vu lnera· 
billty to the threat and a lso in provid ing ind ica· 
tions of possible Improvements. 

Another phase of testing that is of interest is 
re liabilIty. These tests are designed to deter
mine if the equipment will meet the reliability 
and maintainability criteria stated in the reo 
quire ments d ocuments and specifications. 
This type of testing oftentimes leads to im
provements that allow extension of replace· 
ment times beyond the initial requirement. 

A most important phase of testing is human 
factors and safety. It is during this testing that a 
quantitative and objective test is conducted to 
insu re a satisfactory man· machine interface. 
While the majority of this testing is condu cted 
by the USAAVNDTA, othe r Army Aviation 
Center expertise can be called on for 
assistance. 

The Cente r activities that provide this 

7. 

assistance are the U.S. Army Aeromedical 
Center, the U.S. Army Research Institute, and 
the U.S. Army Safety Center. This team ap. 
proach insures that whatever is fie ldeo can be 
operated safely and effectively. 

High ly tra ined test project managers, test 
engineers, equipment specialists, and enlisted 
men make up the ASE Branch which is part of 
the USAAVN DTA's Systems Test Division. 
These personnel work closely with the ASE 
program manager to provide not only respon· 
sive testing. but a lso suggestions for des ign 
changes to improve system effectiveness. 

The mix of personnel in the ASE Branch 
provides a depth and breadth of tactical and 
technical knowledge that insures that all 
aspects of a system will be fully examined 
before a release for prod uction is provided. 

The USAAVNDTA uses all of the test sites 
and a ll of its engineering expertise to deter· 
mine fh at the ASE equipment meets or ex
ceeds the design criteria estab lished by the in· 
tended user. The developmental testing will 
ascerta in that those things that can be 
measured have been measured before the 
equ ipment Is turned over to the operational 
tester for his fina l eva luation as to the effec
tiveness of the system for use bv the soldier in 
the fie ld. 

"Trial Before Combat" 

The USAAVNDTA's motto of "Trial Before 
Combat" is more than a catchy slogan . We 
have over 300 dedicated military and civilian 
personnel whose only purpose is to assure that 
when the balloon goes up, the U.S. soldier will 
be equipped with the most technologically ad· 
vanced but reliable piece of ASE equipment 
avail.,hlp.. 

The U.S. Army Aviation Boa rd is chartered 
to represent the aviation community, the 
"user", during the materiel acquisition process 
of ASE. This vitally important respons ibility is 
executed through the conduct of " User Tests". 

"User Test" is a generic term representing 
many categories and types of tests, a ll of which 
place an item of equipment in a typica l user en
vironment in order to coiled information to 
assess operationa l issues re levant to that item. 

Evaluating the degree to which a piece of 
equipment, whether active or passive, con
tributes toward survivability entails much more 

(PROVING/ Continued on Page 90) 
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Take hits 
and keep 
fighting1 

on 

By COLONEL EMMETT F. KNIGHT, 
Director, Applied Technology laboratory (ATll' U.S. Army 

Research & Technology laboratories (AVRADCOM , Fort Eustis, Va. 

T he Army helicopter is a 
high ly effective fighting 
machine. With its maneu
ver, firepower, and commu
nications capability it is a 
potent offensive weapons 
system . Its inherent flexibili
ty ensures its wide use on 
any future battlefield and it 
is sure to be right up in the 
thick of things, exposed to 
a ll the dangers and hazards 
of a hostile combat environ
ment. 

The enemy can be ex· 

peefed to fie ld an awesome 
array of air-defense systems 
in large quantity with in
creased caliber and lethali
ty; weapons systems which 
have been significantly im
proved in recent years. 
These ballistic threats will 
range from the 7.62mm 
ball projectile fired by the 
individual soldier through 
an array of automatic 
weapons systems including 
the impressive ZSU-23-4. 
Thi s ordnance will be 

delivered by an enemy 
possessing advanced and 
highly efficient devices for 
detecti o n , acquisition, 
trackin~ and placement of 
accurate fire on Army air
crah. 

In addition, no n-nuclear 
combat today would find 
U_S. forces outnumbered in 
terms of infantry armed 
with heat·seeking missiles, 
tanks, and artillery. The 
seriousness of the situation 
would be further com· 
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Take hits and 
keep fighting! 

pounded by the presence of fast. 
armed enemy attack helicopters on 
Ilefieid. 

heavily· 
the bat· 

These are the conditions under which Army 
helicopters will be employed and it is the threat 
against which new helicopters are being devel
oped. For it is obvious that Army Aviation must 
playa significant part if the U.S. Commander is 
to have the mobility, firepower. and staying 
power 10 win the first and subsequent battles, 

To perform effectively in this hostile en
vironment. the Army helicopter must show 
marked improvement in defensive as well as 
offensive capabilities and a higher order of 
toughness over their Vietnam era predecessors. 

They must have the capability for quick 
response over both short and long distances: 
and they must have combat sustainability. 
ideally as an inherent design characteristic, 
I.e .. they must possess the ability to operate in 
any threat environment; receive damage; com
plete the intended miSSion; and while damag
ed, continue operations for finite periods in 
order to perform additional missions. 

Combat sustainability of the helicopter is ex· 
tremely vital and will be dependent on a variety 
of factors to include operational tactics. 
signature reduction. electronic countermea
sures. and hardening of the aircraft against the 
various threats. This article addresses efforts 
currently underway at AVRADCOM's Applied 
Technology Laboratory (ATL) which are in
tended to ensure sustainabillty through inher
ent ballistic toughness. 

Ballistic Protection 
Due to the sophisticated threat environment 

described, helicopter designers are confronted 
with a formidable task. Of primary importance 
is the comprehensive identification of specific 
threat projectiles. vulnerable areas of the 
helicopter, the probable effect of hits within 
these vulnerable areas. and the subsequent 
identification of survivability improvements re
quired. 

Further, it's imperative that protection be 
engineered at acceptable cost and minimum 
weight. especially when retrofitting or product
improving existing helicopters. 

Through this process, two major areas that 
have been identified as particularly vulnerable 
may undergo substantial improvement. The 
first of these two areas is the helicopter struc· 
ture itself, primarily the tail boom and the fuel 
system. 

Tail Boom Improvement 
This is a serious subject. but one can't help 

but note, as a well known fact of life, that it is 
highly advisable to protect your tail, and in the 
case of our helicopters, the tail boom is highly 
vulnerable. The conventional helicopter tail 
boom, in essence. is an inclosed metal struc
ture of seml-monocoque design. 

Detonation of a projectile within the tail 
boom Induces several potentially catastrophic 
events, including massive removal of structure 
caused by fragments and excessive "breath· 
ing" of the structure In response to the high 
blast overpressure. Since the tail boom 
presents a large target area it contributes 
significantly to the overall vulnerability of the 
helicopter. 

Investigations. including a considerable 
amount of actual testing, have shown thai most 
of our existing conventional metal booms can 
be made more survivable through application 
of relatively inexpensive "quick-fix" hardening 
concepts. 

Selective addition of straps and plates 
longitudinally along the boom and cir
cumferential straps at the frames to serve as 
doublers would provide the necessary added 
strength. The addition of high strength rivets 
between existing skin attachment rivets and the 
installation of reticulated foam within the boom 
are other possible improvements. 

These concepts have been demonstrated. 
They are, however, only expedient measures 
suitable for possible retrofit of current fleet 
helicopters. They do not properly address the 
fundamental problem. 

The correct engineering solution must pro
vide multiple load paths to ensure the con
tinued capability of the structure to carry flight 
loads aher fragment damage has been sustain
ed; and it must provide a method of venting the 
overpressure generafed by the detonation of 
high explosive rounds within the boom. 

ATL research eHorts have been directed 
lowards the identification and application of 
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more efficient materials to achieve toughness, 
structural redundancy and acceptable weight 
in a redesigned tail boom. 

These efforts have led to the investigation of 
fibrous composite materials using an "open" 
weave or spacewound structural concept. The 
spacewound structure allows rapid venti ng of 
the blast pressure and provides redundant 
load paths. Two other "open" composite 
structural concepts which show great promise 
include the truss and letracore. 

Testing conducted by ATL on a truss type, 
open tail boom specimen, showed that the 
structure, after ballistic Impact, continued to 
ca rry the flight loads for 30 minutes after im· 
pact with negligible measured deflections 
(Figure 1). In general, the composite Iruss 
structure demonstrates high potential for im· 
proving ballistic tolerance at lower weight 
and lower cost. 

Fuel/ Fire Suppression 
01 all combat risks faced by Army 

helicopters, the in ·flight fire or fuel tank explo· 
sion is certain ly among the worst. Testing and 
analysis have shown thaI the fuel tank is the 
single most vulnerable helicopter component. 
There are three basic catastrophic failure 
modes of the fu el tank which are of primary 
concern: 

First, the projectile can detonate within the 
ullage area above the liquid fuel level in the 
tank and generate combustion overpressure of 
sufficient magnitude to rupture the lank. In this 
case the spilling of fuel would most likely be ig· 
nited. 

Secondly, the projectil e can impact the 
outer wall and detonate within the liquid fuel 
causing hydraulic ram pressure high enough 
10 rupture the fuel tank. This can result in 
massive fuel loss and probable fuel fire. 

Finally, detonation of the projectile outside 
of and adjacent to the tank wall and below the 
fuel level, either in the dry bay area or near the 
outer skin, will most likely resu lt in fragment/ 
blast damage to the tank wall with the spilling 
fu el being ignited . 

Significant research 

Significant research work has been ac· 
complished over the past few yea rs towards 
reducing ballistically· caused in· flight fires . Th~ 

OPEN TAIL BOOM SPECIMEN 

use of highly ductile, self-sealing, crashworthy 
fuel tanks offer a high degree of protection 
against the ram effects. 

Additional protection can be provided by 
using lightweight foams inside the tank to slow 
down the shock front and absorb the pressure. 
This internal foam protection comes, however, 
with increased weight to the aircraft and some 
fuel loss due to displaced and absorbed/ reo 
tained fuel. 

In addition to using internal foams, the con· 
cept of inerting the combustible vapors in the 
ullage space above the fuel is highly effective in 
preventing explosions and fire. This is ac· 
complished by generating an inert gas on· 
board the helicopter and passing it to the fuel 
tank to inert the ullage area. 

In trade studies, this has been found to be 
superior to using internal foams in that it's less 
penalizing to th e ai rcraft from both a weight 
and fuel point of view. 

Powder-filled panels 

Application of powder-filled panels is an ef· 
fective, lightweight method of preventing fuel 
fire which would be used in conjunction with 
nitrogen inerting to protect against explosion 
within the fuel. This concept evolved from 
testing which showed that If a fire suppressing 
agent could be placed near the fuel tank wall 
where it would be released by the projectile 
energy at impact. only small amounts of agent 
would be necessary to achieve fire protection. 

The concept is applicable for use as a 
separate add·on panel or as an integra l pari 
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Take hits and 
keep fighting! 

(within the honeycomb) of an existing struc
tura l panel. Extensive testing has proven that 
the power panel is highly effective in prevent· 
ing fires on the outer wall/skin and in small 
dry bay areas (Figure 2). 

Active detection/ suppression is also prov
ing successful in providing protection against 
ballistically-caused fu el system fires in the 
la rger dry bay ar"eas adjacent to tanks. The 
concept uses detectors which sense the dry 
bay fire and provide a signal to discharge ex
tinguishers, 

D evelopment of these concepts is continu
ing at ATL. Each is being enhanced for use 
against higher level threats and new, more ef
fective powders are being invesfigltted. It is im
porlant to note, that no one of these methods 
will prevent fuel fire or explos ion from all three 
catastrophic failure modes, but when used in 
concert. complete in-flight fire protection is 
achievable. 

Combat Battle Damage Repair 
The ballistic protection measures covered 

here hold promise for a Significant reduction in 
vulnerability with a resulting increase in staying 
power. Helicopters will continue to be hit, of 

FIGURE 2A-COMPARISON OF IMPACT 
APPEARANCE- TEST WITHOUT POWDER 

B2 

course. and if we are to sustain our abili ty to 
fight , berter, much more rapid methods of 
combat bartle damage repair are required to 
complement th e increase in survivability. 

Toward this end. a program is underway to 
investigate rapid repair methods , provide 
quick· fix repair kits. and develop appropriate 
instructions. backed by proper engineering 
analysis fo r the safe repair of bartle-damaged 
helicopters. The emphasis is on a rapid return 
to availability with mini mum down time and 
without guesswork by maintenance personnel. 
Repairs will be adequate. not necessarily op
timum; rapid , not necessarily pretty; and 
engineered to return safe helicopters to com
bat instead of back to "like new" condition. 

Combat Sustainability 
The helicopter is a combat·proven machine 

that has become an integral part of U.S. 
Army's fighting power. The threat is awesome 
and growing. Combat sustain ability is essential 
if we're to win. and survivability against ballistic 
damage is necessary for the helicopter to do its 
part. 

ATL contin ues to explore and develop more 
efficient and economic methods fo r improving 
combat su rvivability an d sustainabilify of ex· 
istinQ and developmental helicopters so that 
Army Aviation can "take hits and keep on 
fighting." ... 

FIG. 2B-IMPACT APPEARANCE- TEST 
WITH POWDER·FILLED STRUCTURE 



We are proud to be the 
System Engineering Contractor 

supporting the 
Aircraft Survivability Team 

Science Application, Inc. (SAl) is providing system engineering, analysis, and 
independent evaluation support to the U.S. Army Aircraft Survivability 
Equipment (ASE) Project Management Office (PMO) in the following areas: 
(1) Program Definition, Planning, Assessment, and Cost Reduction Analyses; 
(2) Threat Analysis, Effectiveness Studies, System Requirements, Test Plan· 
ing and Evaluation, and (3) RSI Planning, Integrated Logistics, Product 

Assurance, and Production Engineering • 

..m For employment opportunities. call or write: 

'I 
Jim Henderson (205) 533·5900 I Engineering & Software Sciences Group 

2109 West Clinton Avenue - Suite 800 
, • Huntsville. AL 35805 
~, Science Applications, Inc. 

An Equal Opportunity Employer 



NEAR TERM PROGRAM 
(Continued from Page 60) 

The ASE program has firm direction and is 
well planned In the near future. Goa ls have 
been set which are achievable and will provide 
certain combat effectiveness. Each and every 
concerned combat aviator and all support per· 
sonnel are encouraged to learn as much about 
the ASE program as possible through proper 
channels. 

Each individual is challenged to become a 
contributor to the program by sharing In
novative thinking and real world experience. It 
is with this direction that ASE will reach matur· 
ity within the field Army and the potential that it 
has will be realized in the increased combat ef· 
fectiveness of Army Aviation. 

LASERS 
(Continued from Page 74) 

tion of its power output and beam characteris
tics. Atmospheric attenuation plays a signifi· 
cant role in limiting the range. 

lasers, like any other light source, are 
reflected and attenuated by heavy rain, fog, 
dust, and battlefield obscurants. While beam 
attenuation is of major concern In the laser 
weapon atmospheric tactical applications, it 
presents a minimal problem In space applica· 
tion. 

Research on laser countermeasures is being 
conducted in many different direclions. Laser 
warning receivers, material reflectivity, ceramic 
hardening of warheads and critical com· 
ponents, and laser filteTs aTe a few examples of 
countermeasures. 

Each countermeasure has its problems -
warning receivers tell you that you are hit (too 
late); reflective material countermeasures 
wou ld be expensive and are not state· of· the· art; 
hardening would be expensive and require a 
weight tradeoff; and filters that are effective on 
one laser wavelength may be totally ineffective 
on others. 

Be that as it may, the above countermea· 
sures represent the initial stages of what cer· 
tainly will become a major part of Aircraft Sur. 
vivabillty Equipment by the end of the century. 

In conclusion, the laser weapon is in its in· 

8. 

fancy. However, with man' s propensity for 
discovery, as well as combat, the laser will cer. 
tainly receive developmental emphasis in the 
coming decade. 

As power problems, coupled with tracking 
problems, are solved, the laser is expected to 
present a formidable threat to any particularly 
vulnerable tactical aviation forces. and their 
crewmembers, weapons, and avionics. 

It is essential, then, that countermeasures 
receive similar emphasis to insure battlefield 
survivability. 

ILS 
(Continued from Page 52) 

scheduled for a depot level program, a field 
retrofit is planned. Contractor teams are used 
to execute these retrofit programs to lessen the 
Impact on organic forces. Although the field 
retrofil is a better pill to swallow for the un its, ils 
trade·off In men and materielln the event of 
hostillties makes the retrofit effort a small price 
to pay. 

ASE began its life as a catch·up program 
during the Vietnam conflict, retrofitting aircraft 
under an urgent requirement. Today, new pro· 
ductlon aircraft are coming of:f the production 
line with ASE aircraft interface proviSions 
already insta lled. 

The Bad News. 
That's the good news; the bad news is that 

the threat Intrinsically changes. These same 
new production aircraft will eventually be con· 
fronted with new threats requiring modifica· 
tions to the existing ASE suite under an urgent 
requirement. 

Idealistically, ASE should be applied to an 
aircraft as a suite made up of the necessary 
countermeasure devices to effectively defeat all 
validated threats against the mission profile. 
The fact that not all countermeasure devices 
are available at any given lime and not all air· 
craft have the necessary interface provisions to 
accept the devices. 

In spite of the present shortfall in available 
assets, the recently·approved ASE fielding con· 
cept rounds out the ASE suites for all aircraft 
types. applying available assets on a unit priori· 
ty basis rather than aircraft priority. This con· 

(ILS/ Continued on Page 90) 



A view from the 
Pentagon: 

The good news 
outweighs the bad! 

By LIEUTENANT COLONEL WILLIAM H. MALONEY, 
Department of the Army System Coordinator (ASE), 

Office of the Deputy Chief of Staff for Research, Development & Acquisition, HQDA 

Before getting into the 
specifics of the Army's ASE 
program, there Is some 
good news and some bad 
news. 

First, the bad news. Proj
ected Army battlefield 
scenarios of the future im
ply an increased Army 
dependence on responsive 
aviation capabilities In com· 
bat roles. The Increased 
tempo and momentum of 
the modern battlefield dic
tate that our aviation assets 

be sufficiently survivable to 
be as effective a force on 
th e iast day of the conflict as 
they were on the first. 

The Air Force and Navy 
have had their " baptism of 
fire" over North Vietnam 
and consider aircraft sur· 
vivab ility equipment as 
much an integral part of an 
operational airframe as an 
engine or a wing. Army 
Aviation, fortunately or un
fortunately, came oul of 
Vielnam with little ex· 

pe ri ence flying against 
radar and infra red air· 
defense weapons. The Ar· 
my did most of its flying at 
1,500 feet ou t of the range 
01 small arms. 

Since Vietnam, mostly as 
a resu lt of the Israeli ex· 
perience in the Middle East 
and the ai r·defense threat 
th at the intelligence com· 
munity has documented in 
Europe, the Army has drop· 
ped down to nap·ol·the· 
ea rth fl ying and is serious 
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A View from 
the Pentagon 

about stand-off ranges and pop-up ladies to 
proted its aviation fire power. These actions 
aTC all well and good - as far as they go. Un. 
fortunately, the threat has continued to ad· 
vance. 

Well, enough of the bad news - here 
comes the good. General John R. Guthrie, 
the recent CG of DARCOM, echoed the 
thoughts of many of the Army leaders when he 
said, "The lethality of weapons found on the 
modern battlefield dictates that survivability be 
.m essential characteristic of a ll combat mater
ial. Since the U.S. Army must be prepared to 
enter the next war outnumbered, we cannot af
ford anything approaching equal attrition ex
change ratios. To ensu re ou r success we must 
have nol on ly superior firepower, but also great 
survivability." 

An Aggressive Program 

As part of this overa ll goal, the Army has an 
aggressive airc raft survivability program to pro· 
tect all Army aircraft against the present and 
projected air defense threat. The mission of the 
Aircraft Survivability Equipment Project 
Management Office is to develop and procure 
appropriate countermeasures equ ipment and 
vu lnerability reduction items to protect the cur· 
rent as well as the development fleet from the 
air defense threat. 

This threat encompasses the entire spec· 
trum of infrared (IR), radar, laser, and optically 
controlled guns and missiles. The ASE Project 
Management Office also maintains the ASE 
technical data base to ensure that Army Avia· 
tion is prepared to meet new threats as they 
a rise. 

The TRADOC community has recently 
developed and DA has approved a very com· 
prehensive ASE Required Operational 
Capability (ROC) which prescribes a basic 
and enhanced ASE suite of equipment for each 
aircraft. These suites have been developed as a 
result of detailed analytical ana lysis which 
played airc raft missions against the air defense 
threat that the aircraft faces in ca rrying out 
those missions. 

This is the first time, as far as the ASE pro· 
gram is concerned, that the user and the 

developer are looking at ·the entire Army Avia. 
tion fleet, fielded and in development, and are 
reading from the same sheet of music for the 
Program Objective Memorandum (POM) 
yem (1983·1987). 

The Army's ASE program, which is still 
relatively new, has grown from a $5 million 
R&D program (basically IR paint and sup. 
pressors) a little over fi ve years ago to a $25·30 
million R&D effort (described in detail later) 
with a $100 million procurement tab in FY 82. 

In addition, TRADOC - more specifically 
the aviation user - is taking a comprehensive 
look at Army Aviation in the 1990's weighing 
its projected capabilities against the threat. 
This effort. known as the Army Aviation Mis. 
sian Area Analysis, hopes to identify aviation 
deficiencies and possible corrective actions 
(e.g. , tactics. organizational doctrinal changes, 
materiel acquisitions. etc.) and most important 
of all. prioritized them. 

It is anticipated that survivability will be one 
of the key deficiencies that Army Aviation must 
overcome in the 1990's. This effort should 
complement our POM road map in support of 
the ROC and for the first time give Army Avia· 
tion the long range analytically supported 
documentation it needs to build a consistent 
program for the future. Well , that's the good 
news and it far outweighs the bad. 

A Broad Steering Group 

To assist and guide the Project Manager, 
the U.S. Army has established an ASE Perma· 
nent Steering Group. The membership of this 
group includ e the TRADOC System 
Managers (TSM), the DCSRDA DA System 
Coordinator (DASC), the DCSOPS Force In
tegration Staff Officer (FISO) as well as other 
key members from Headquarters, Department 
of the A,my, TRADOC, DARCOM, HQ 
FORSCOM, U.S. Army Logistics Evaluation 
Agency, and observers from the other services. 

The ASE program is not limited to the U.S. 
Army. A number of the hardware develop· 
ments are joint service projects. The three ser· 
vices (USA, USN, USAF) maintain a Joint 
Technical Coordinating Group central office in 
Washington, D.C. which permits us to share 
technology and test facilities. This group in· 
sures maximum cross·fertilization and integra· 
tion of technology and hardware. The ASE 
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Combat effective ... 
with the instinct for survival. 
Loral has developed a reprogram mabie microprocessor and control 
unit for the APR-39(V)2 radar warning system. The new system will 
speed sorting and provide positive identification and display of 
threat emitters for the pilots of helicopters and other special 
electronic mission aircraft. 

The system will provide aircraft with the needed flexibility to cope 
with future threats and the management of multi-band receivers, 
ECM interfaces and external sensors. It represents the smallest, 
lightest, smartest digital RWR system available today. 
Loral Electronic Sjstems, 999 Central Park Avenue, Yonkers, 
New York 10704. 

LDAAL 
L Loral Corporation 

EL.ECTRONIC SYSTEMS 



Project Manager is the Army's principal 
member of this organization. 

In the R&D arena, the ASE PMO manages 
the development, test, and type classification of 
equipments which have demonstrated the 
capability to significantly enhance the combat 
effectiveness of the helicopter fleet and Special 
Eledronic Mission Aircraft. 

Developments Underway 
A few of the many equipments currently 

under development are such items as the 
AN/ AVR.2 laser Warning Receiver, a passive 
laser warning system which receives, process· 
es, imd displays threat information resulting 
from aircraft illumination by lasers. The threat 
information will be displayed on the AN I APR· 
39 Radar Detecting Set indicator. 

A new Hover IR Suppressor System for the 
UH·60 Black Hawk is being designed to reo 
duce the engine IR emission, both hot metal 
and plume. The IR suppression is accomplish· 
ed by preventing line of sight viewing of the hot 
metal engine parts and diluting the engine ex· 
haust hot gas plume. The ANI AlQ·162(V) 
Continuous Wave (CW) Radar Jammer will 
provide warning and protection against 
surface·to·air and airborne interceptor mis· 
siles. The signals deteded by the system will be 
validated and either jamming will be initiated 
andl or warning will be given to the crew. 

The ANI APR·39(V)2 Radar Warning Re· 
ceiver, an improved version of the basic radar 
warning receiver, utilizes a digital processor 
and the alphanumeric display to provide warn· 
ing of specific radar·directed air defense threat 
systems in a dense signal environment. A rna· 
Jor P&D effort has been undertaken to reo 
design the aNack helicopter's radar jammer. 
the AN / AlQ·136, and the Chinook's missile 

OV·1 SUPPRESSOR 
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GRETA - GROUND RADAR EMITTER 
FOR AVIATORS 

detector. the ANI ALQ·156 , for application to 
other systems. 

These items represent only a sampling of 
the survivability features and countermeasures 
equipment that will be installed on the ajrcraft 
in the field and are being integrated into the 
design of neW aircraft in such a manner as to 
optimize survivability and ensure "staying 
power" on the high threat baNlefield. 

On the produdJon side, the ANI APR· 
39(V) 1 has been fielded to eight major com· 
mands with application to six different aircraft 
types. The OH·58C IR suppressor has been 
deployed to Europe and Korea.The ALQ·147A 
IR Jammer has been deployed. Radar and in· 
frared jammers and missile detedors are in 
produdion and will be fielded in the near 
future. 

These equipments will also be phased into 
the simulator program and a ground trainer, 
which will play the role of the air defense threat. 
The trainer, known as the Ground Radar Emit
ter Trainer for Aviators (GRETA). has receiv· 
ed glowing reports at Fort Rucker, Fort Camp
bell (1015t), and Fort Hood (6th ACCB). 

Briefly then, that's "What's happening in 
the world of ASE". As new threats emerge, the 
ASE program wlll continue to first modify ex· 
isting ASE to counter the threat, or if 
necessa ry, develo p new countermeasure 
equipment. 

Army Aviation "has come a long way, 
baby" . but the years ahead are going to be 
even more interesting and challenging, es· 
peclally In the "World of ASE." ... 
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AS!:: [l~ogr(l.ms are ex t remely complex, dynamic, lind time senaitive, The 

ever-evolving threat demands that we concentrate our finclit talentll and 

energie!! to p rotect not only our expensive hardware, but our most precious 

asset- -Oll r aircrews . The sophistica tion of these programs requircs the 

conccrted, Joint efforts of m,er, developer, and industry if we are to insur e 

Chllt fut ure changes in the threat to Army Aviation arc identified, analyzed, 

and lIIet 1n 3n expeditious, effective m3nner. 

The multi-faceted ASE program is designed to counter the threat by 

frustratinr. the enemy capabllity to acquire and maintain oircr3ft contact, 

by reducinK lIystem vulnerahllity to cncoy firc [lower, and by training 

aircrews to work and survive in the modern hattlefield environment. We 

have enjoyed tremendous SlIcce"" in all orcas due to thl! team cffort of our 

lliboratories, 'mADOC, FO}{SCON, and industry led by the liSE Pro.1ect Mallar,et:'s 

Office. However. we must nat hecome cumplacent. To survive in combat .1.00 

accomplish our mil'!l'!ion , we must continu", to anticipate and counter tbe threat. 

AVRIIDCOM will continue to support and improve IISF. pro!l;,rarnl! and initiatives 

to ifll'lure that our airr.rews are a f forded the most advilnced protection on the 

battlefield our technolugy can provide. 



• I 

ILS 
(Continued from Page 84) 

cepl is not without its problems since ASE is 
funded by aircraft line. 

By the end of FY 81 we will have completed 
22 successful applications of ASE to ten dif· 
ferent aircraft types over the past year.each air· 
craft receiving one or more of these applica· 
tions. This has involved over 75 separate 
fielding actions worldwide to Major Com. 
mands. 

If there has been one overriding lesson 
learned in the fielding of so many systems, it is 
that you can expect catastrophe to strike on a 
more or less regu lar basis no matter how good 
the planning has been. We've also learned that 
the secret to recovery is that extra mile that so
meone is willing to go. 

People are more willing to go that extra 
distance if they are part of the team, have been 
kept informed of the progress being made, 
have had input to fielding agreements, and. 
most of all. have had personal contacts with 
other members of the team. 

SYSTEMS INTEGRATION 
(Continued from Page 36) 

After this testing, the remaining problems are 
resolved to make the hardware more accept· 
able to the gaining units. 

In the past, we have not had adequate funds 
to provide the full suites of ASE to all units air· 
craft. With the available limited assets, the ASE 
PMO fielded hardware to the contingency 
forces units first with much coordination bet. 
ween elements to determine the real priority 
units. 

The Rapid Deployment Force (RDF) 
generated additional requirements for ASE 
hardware and additional funds are planned for 
its procurements. Significant coordination has 
occurred within the Army to establish a master 
priority list to insure that the highest priority 
units are provided with the required ASE to 
perform their mission in the most effective and 
survivable manner. 

The systems approach to protect our Army 
aircraft against hostile threat weapons systems 
and to improve their combat effectiveness is a 
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NEXT MONTH 
The October 1981 issue of Army Avia

tion Magazine will contain a 64 + page 
update of the Army's AH·64 Advanced 
Attack Helicopter Program, to include 
editorial contributions by GEN Edward 
C. Meyer, Chief of Staff, and GEN 
Donald R. Keith, CG, USA OARCOM. 
The 22-article special Issue on the Army's 
Apache will also feature three separate 
management photocharts covering the 
AAH-Project Management Office, TSM/ 
OTTO, and Hughes Helicopters' person
nel who work with the Army's No. 1 air
craft priority program on a day·to·day 
basis. 

dynamic method of coordinating activities, 
personnel, and material in the development, 
procurement, fielding, and use of highly effec· 
tive ASE systems. If the aircraft can stay and 
fight without attrition, we've done our job in 
enhancing Army Aviation as a force multiplier. 

L: • DEVELOPMENT TESTING 
r . (Continued from Page 78) 

than demonstrating whether or not a device 
will work. That, quite often, can be adequately 
demonstrated during development testing 
(DT]. 

Because survivability is interrelated with 
many other fadors, such as aircraft perfor. 
mance, (3, doctrine/ tadics, training, target 
detection/ acquisition , navigation, threat, 
maintenance, etc., the user test, which 
measures the effectiveness of a device in an 
operational environment, is the real proof of 
the pudding. 

Inherent within determining the operational 
effectiveness of a device is dependability. 
Dependability of A5E is described in terms of 
Reliabilltv, Availabilitv, and Malntainabilitv 
(RAM). Operational RAM considers not only 
the inherent capabilities or deficiencies of the 
equipment, but also the ability of the Individual 
soldier to repair and maintain an Item using 
concepts and procedures which are provided 
in repair manuals and available tools and Test 
Measuring and Diagnostic Equipment 
(TMDE). 
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Dear Editor: 

I was pleasantly surprised when I saw my ar
ticle in the June 30 issue of Army Aviation. 
Since writing the article, I've been researching 
the Specialty Codes (SC) and have come up 
with those specialties that, I believe, when add
ed to SC 15, would make an officer eligible to 
wear the prop and wing insignia. These are: 

SC Title 

28 ..... _ .......... Training Development 
43 ... _ ............. Community Activities 
46. __ ....... _ ............. Public Affairs 
48 .... _ ........ __ ... Foreign Area Officer 
49 ...... Opns Research/ Systems Analysis 
5 1 ..... . . . ... Resea rch and Development 
52 ........ . ............. Atomic Energy 
53 .. Automated Data Systems Management 
54 ... . Operations and Force Development 
These codes and titles were taken from AR 

6 11 -101 (Change 10). The other codes appear 
to be branch identifiable and. hence. are not 
appropriate. I' ve also submitted a DA Form 
2028 and a suggestion to add this insignia to 
the Army Regulations regarding uniforms. 

Finally. I've come up with a shoulder board 
color proposal for the dress blue uniform. It 
appears be low: 

(1) light Blue (same color as the infantry 
shoulder board). This represents the sky 
and the infantry. 

Gary Rast, 2nd from leh, 'he Director of 
Gov" Business at Sikorsky Aircrah, pre· 
sents 'he second of five $5,000 checks in 
late August 10 COL Max McCullar, Ret. , 
Army Aviation Museum Foundation Ex
ecutive Committee Chairman, as MG Carl 
H. McNair, Jr. , leh, Ft. Rucker Com
mander, and COL James O. Townsend, 
Ret., righi, Foundation Treasurer, look 
on. The $15,000 Sikorsky pledge 10 the 
Museum Building Fund is being paid over 
a period of five years. 

(2) Red (same color as the field artillery 
shoulder boa rd . This represents the ar
tillery. 

(3) Yellow (same color as the armor should
er board). This represents the armored 
forces . 

The shoulder board Is representative of 
aviation as it interacts with the combined arms 
team (infantry, armor, and artillery). Thank you 
again for allowing me to contribute to you r 
journal and to present my views to my contem· 
poraries. 

MICHAEL V. STRAlTON 
Major. IN(?), SC 15/ 5 1 
USAAEFA 
Edwards AFB, CA 
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JULY·SEPT. 1981 AAAA MEETINGS 

• JULY 17. Ft. HOod Chapter. Late after· 
noon membership meeting. Election of 
Officers. Rod & Gun Club. 
• JULY 18. Checkpoint Charlie Chapter. 
2nd Annual summer Picnic. 8ar·B·O, UH·1 
display, US/ UK sports. Tempelhof central 
Airport Picnic Grounds. 
• JULY 28. David E. Condon Chapter. 
Professional luncheon meeting. MG 
Frank P. Ragano, Ret., ADPA, on 
"Defense preparedness." Ft. Eustis Main 
NCO Club. 
• AUG. 11 . Ft. Riley Chapter. Profes· 
sionalluncheon meeting. RUSS RUmney, 
Bell Helicopter Textron, guest speaker. 
Ft. Riley Officers open Mess. 
• AUG. 1 S. Mld·pennsylvania Members. 
Activation Meeting. MUI Army Airfield, 
Ft. Indiantown Gap. 
• AUG. 17·19. Franconia·MarneChapter. 
USAREUR·Wlde Combat Aviation Helicup 
Competitions. Award presentations and 
party. Giebel stadt AAF. 
• AUG. 27. Jack H. Dibrell (Alamo) 
Chapter. "Super social" sponsored by the 
"Graybeards." Bar·B·O, DanCing, Free 
Beer. pearl Brewery. 
• SEPT. 5. MOrning Calm Chapter late 
afternoon "Pig Roast". Hughes SOOMD on 
display. Camp Stanton O·Club. 
• SEPT. 8. Stuttgart Chapter. Late after· 
noon general membership meeting. 
Election Of officers; 1981·1982 planning. 
Neilingen Barracks O·Club. 
• sept. 16. Southern california Chapter. 
PrOfessional dinner meeting. William F. 
paul, Executive VP, Sikorsky Aircraft, 
guest speaker. Hacienda Hotel, EI segun· 
do, CA. 
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• sept. 16. Mount Rainier Chapter. Mid
afternoon professlonal·soclal meeting. 
Hughes Helicopters' representrative on 
"AAH". Ft. LewiS O·Club. 
• Sept. 17. CheckpOint Charlie Chapter. 
Buslness·soclal get·together. COlumbia 
House, Tempelhof Central Airport. 
• Sept. 22. Lindbergh (St. LOuis) 
Chapter. Professional· business luncheon 
meeting. "AHIP program". Community 
Club, SLASC, Granite City, IL. 
• sept. 23. WaShington, DC Chapter. 
PrOfessional dinner meeting. MAJ ROy 
Mann, US HeliCOPter Team Head Coach, 
and Joe Mashman, President, HCA, 
guest speakers, on the "1981 World 
Helicopter Championships." Ft. MCNair 
o-Club. 
• Sept. 29. Air Assault Chapter. Late 
afternoon professlonal·social meeting. 
MG carl H. MCNair, Jr., USAAVNC com· 
mander, guest speaker. Snacks·Free 
Beer. Ft. Campbell O·Club. 
• sept. 29. Bonn Area Chapter. Half day 
professlonal·soclal meeting. LunCheon, 
Brewery Tour, Dornler Co. presentation, 
candlelight Banquet at German Army 
Aviation School. Bueckeburg, FRG. 
• sept. 30. Delaware Valley Chapter. 
professional dinner meeting. BG James 
M. Hesson, Dep Cdr, USATSARCOM, guest 
speaker. MacDade House, Holmes, PA. 
• Oct. 1. Cedar Rapids Chapter. profes· 
slonal dinner meeting. MG Carl H. 
McNair, Jr., USAAVNC Cdr, guest speaker. 
Nebraska Room, Stouffer's Hotel. Cedar 
Raplds, IA. 
• Oct. 2·6 (Tentative!. S. California Chap
ter. Get'Together to View the second 
space Shuttle Landing. USAAAEFA, Ed· 
wards AFB, CA. 



FORRESTER, Eugene P ., LTG 
CG Army Western Command 
Fort Sh~fler, HI96858 

STONE, Howard F., LTG 
COtTU1\iIndant eGSC 
ForI Leavenwor1h , K5 66027 

THOMPSON, Richard H., LTC 
5 GUlnt Avenue 
ForI Mye., VA 22211 

VAUGHT, Jam •• 8 ., LTG 
eG, Comb Fld Army ROK/US 
APO San FrenclKo 96358 

BAGNAt, Charln W" Mil 
eG, 10ls1 Airborne DivisiOn 
Fort Campbell, KY 42223 

CURRY, Ja" ... R., MG 
CG USA Mil Dlsl of Wash 
Washinlllon, D.C. 20319 
MACKMUll, Jack V., MGiP) 
XVIII Abn Co<ps & ft. Bragg 
Fort Bragg, NC '1IDJ7 

PALASTRA, Joe T. , Jr., Mil 
HQ 8th USA Forces Ko.ea 
APO San Francisco 96301 

WOODMANSEE, J .W. Jr., Mil 
TAADOC 
Fort MOnlOlt, VA 23651 

Colonels 
BRADY, Patrick H. 
UNCMAC Sec:: Ko.ea 
APO San Francisco 96301 

CLARK, Nlla. C ., J •• 
Ouarters II, NAS 
Corpus Christi, TX 78419 

HOGAN, Wayna C. 
DARCOM ALMSA, SOl( 1578 
51. Louis, MO 631118 

HOLROYD, Donald E. 
Am Con Glln ·8l1Charest 
APO Nllw York 09757 

HONSINGER, t..rry E. 
Route 1. BOl( 216-8 
Hartsburg, MO 65039 

INNES, Douglas O. 
14738 Darbydale Avenue 
Wooobridgll, VA 22193 

JERNIGAN, Cecil L. 
17627 Pomerado Road 1135 
Sarl Diego. CA 92128 

JOLLEY, Charles A . 
c/o TaHey, Rte I, Bo)( 374Y9 
Anniston. AL 36201 

MASSEY, t...e T. 
404 Dickman Road 
Fort Sam Houston, TX 78234 

MILLER, Andraw J . 
HHC 12th CAG 
APO New Yor1c 09457 

ROBINSON, Edward C . 
101 Neidringhaus, Ouarte<s 16 
Granite City, IL 62040 

SMITH, Da,.ld H. 
HO USAWRRC, Bldg. 636 
Fort Bake<. CA 94129 

SMITH, Laa C ., Jr. 
19 Faith Lane 

Lt. Colonels 
BACON, William E. 
5614 Bazydlo Place 
Fort Polk, LA 71459 

BECKER, Oliver R. 
15734 Edgewood Drive 
Dumphrie, VA 22026 

BOYD, Clinton B. 
1111 Canberra Drive 
Slone Mountain, GA 30088 

BREWER, La,ty K. 
5737 Heritage Hill Court 
Ale~and,i~. VA 22310 

CARTER, Willard T. 
9718 Simplicity Drive 
San Antonio. TX 78245 

CHIEN, Kenneth 
5280 Pool~ Street 
Honolulu, HI 96821 

CRAWFORD, David H. 
7tll Signal Brigade 
APO New York 09028 

EARNEST, Ole n L. 
502 Rutgers Road 
Dothan, AL 36301 

EASTON, Jack E. 
101&1 Avn Gp, 1015t Abn Ow 
Fort CampbeM. I(;Y 42223 

ECKEl, Ha. ko K.W. 
USACAE, BOl( 49 
APO New York 09710 

GNtAZDOWSKl, Francis 
10402 WoodbulY Woods Court 
Fairfu, VA 22032 

GRAM, Wa llace D. 
353 Ray Road 
Fort Riley, KS 66442 

HAMBURGER, K.E. 
History Dept., US Mil Academy 
West Paint, NY 10996 

HENRY, Terance M. 
543 Presidia Boulevard 
Presidia of San Fran. CA 94129 

HERRICK, Curtis J ., Jr. 
9111 Meadow Rue Lana 
Anrlandaill. VA 22000 

HICKS, Welte. G . 
HO, 11th Aviation Group 
APO New York 09025 

HINSON, Joel H. 
203 Victoria Drive 
En lerprise. AL 36330 

LARSON, Kermit E., Jr. 
141 SlIva<WQoo Place 
Marina. CA 93913 

LAWSON, Lo«, III 
Routa I, BOl( 872 
Smiths, AL 36B77 

MARCINKOWSKI, Gllrrett C. 
29 WOfclw!ster Avrmue 

I , HI 96818 

Fort Rucker, Al36362 Ip~~~I(~il~:t::~~~~.S:iO' SPENCE, Thoma. H. 
HOS WESTCOM Ann: DCSOPS 
Fort Shafter, HI 96B5B 

Lt. Colonels 
PITT, Ala n B. 

HHB, 7200 FA Brigade 
APO New York 09047 

REBHOLZ, Edwa rd S . 
Route I, Valley View Estales 
Sparta, WI 54656 

REECE, Frank S. 
52 Red Cloud Road 
For! RuckQr. AL 36362 

REEDER, William S., Jr. 
16528 Keals Terrace 
DerwOOd, MD 20855 

REILLY, William F., Jr . 
4928 Springbrook Orive 
Annandale, VA 22003 

SCHAAF, Clifford C. 
34th Spt Bn, 6th Cav Bde 
Fort Hood, TX 76544 

SHAW, John C., Jr . 
HO, 19th Aviation Bn 
APO San Fran.cisco 96271 

WILLIAMS, Frank K. 
2225 Craigo Court 
Vienna, VA 2218() 

Majors 
ALLEN, Thomas 
70th Transportation Bn 
APO New YOfk 0902B 

ANDERSON, Malvyn L. IPI 
HaS USAREURI7 A, BOl( 2112 
APO New York 09403 

BAUER, William 8. 
PSC Box 6365, 48th TFW 
APO New YOfk 09179 

BEASLEY, Lonn ia S ., J,. 
HHC 501s\ Avn Bn ICbl)1sl AD 
APO NfIW York 09326 

BENJAMIN, William E. 
1025 Vicksburg l~ne 
Huntsville, AL 35803 

BLAKE, Jamu T. 
P.O. BOK 3078 
FOrI Leavenworth, KS 66027 

BROWN, Tommie C. 
7807 Boyce Slreel 
Fort Meade, MD 20755 

BURTON, Richard E. 
HH D, 53d Trans Bn, BOK 3297 
APO New York 09227 

CARY, Bruce B. 
67 4th ArtillelY Road 
Fort L8avaoworth, KS 66027 

COOK. John l. 
34 41h Artille<y Road 
FOft Leavenworth, KS 66027 

I A . 

HEATH, He rman S. 
B5 4\h ArtillelY Road 
FOfI Leavenworth, I(;S 66027 

JOHNSON, Clyde T. 
HHC. 8th Avn Bn ICbl ) 
APO New York 09185 

JOHNSON, Jam .... E. 
455-A Jadwin Loop 
Fort Belvoir, VA 22060 

JONES, Charles T. 
P.O. Box 1488 
APD San Francisco 96555 

KASTANEK, larry J. 
3454 Stonehenge Drive 
Manhattan, KS 66502 

KURTZ, JamllS 
280 Hancock Avenue 
Fort Leavenworth, KS 66027 

LEGGIO, Frank J. , Jr. 
861 Seafarer Way 
Charleston, SC 29412 

MARTIN, Ronald S . 
1226-B Ha" 
Honolulu, HI 96819 

MEMRICK, J Olep 
2946-A Summerall Circle 
Fort Eustis, VA 23604 

MERRIFIELD, David M . 
7200 Powers Avenue. Apt. 153 
JacksonviHe, FL 32217 

MORRIS, Da nnl. L. 
Frankfurt MILCOM, Box 37 
APO New York 09710 

NORRIS, Jimmy A . 
608 Ogden 
Hinesvlne, GA 31313 

PERRY, John F. 
7618 COfnwaliis Lane 
Matthews, NC 28105 

POOL, Thomal C. 
8 51h ArtillelY Road 
Fort Leavenworth. KS 66027 

READ, John T. 
135 5th ArtillelY Road 
Leavenworth. KS 66027 

ROSENBERG, Terry L. 
1921 West 5046 South 
Cedar City, UT 84720 

SAVACOOL, Edwin M., Jr. 
3752 Willow Creek Court 
Concord. CA 94518 

SCHUSTER, Michael W. 
71 4th Artillery Road 
Fort Leavenworth. KS 6ff;Jl7 

SHEEHAN, John F. 
11 Cathy Drive 
NflWport News, VA 23602 

SIMPSON, Allan R. 
5220 Ash Slreet 

JOO5O 
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Majors Captains CW3's Enlisted 
SWEENEY, Edward J ., Jr. LAMA, John A . DOTTERER, Jack H. MYERS, Richard T " SFe 
503-C Magnolia Boulevard cl o G. Short, 1571 GoIfview Or. 1325-8 Werner Park ~.l~~~~h~O~i~~i 34004 Maxwell AfB. AL 36112 Pembroke Lakes, FL 33026 Fort CampbeQ, KY 42223 

SVVERUD, Roga. L. MAYNARD, Larry D. GARDNER, Kenne th A. RyeE, Ke nneth R., SSG 
24 4th Artillery Road o Troop, 417th Cavalry 27151 Aviation Company 1320 Wales, Apt. 900 
Fori Leavenworth, KS 66027 APO San F.andaco 96251 APO San Francisco 96271 Killeen, TX 76541 

THOMAS, John D., Jr. MEREDITH, Kenneth C. HAUSMAN. Jama. H., Jr. GOMEZ, Oacllr, ES 
HaS Comb For Cmd C·3, EW 5965 Powell's Landing Road 101 Blake Drive 13th Co, lsI Bn, lst Avn Bde 
APO San Francisco 96301 Borka, VA 22015 Ozao., AL 36300 ForI Ruchr, Al36362 

TUDOR, William A. MUTZ. WI..,a" F. HUTCHINS, Jim IFata), J r. CROW, John S ., SGT 
555 Buckeye lane 56 Appaloosa 146th MI Bn. AE P, Box 314 4806-C Lee Village 
Clarksville. TN 37040 Deridder, LA 70634 APO San Francisco 96271 Fort Campbell. KY 42223 

TUTTLE, Thoma. L. ORKWIS, John R. NELSON. Clinton D. JACKSON, Andra w , E4 
609 Shortridge Road 107 Harris 7007 Glen Chase 107 Honeysuckle lane 
hyetteville. NC 2B303 Fort Rucker, AL36362 San Antonio, TX 78239 Cal)', NC 27511 

TYNER, Oennil OSBORN, Dougl .. G. OSBORNE, Oe niel E. 
1286 Northside Drive 1620 N.W. 24th SlIeet 3542·B Portlr lOOp Civilians 
Conyers, GA ~7 lawton, OK 73505 Wahiawa. HI 96786 

UNDERWOOD, Donald l. PIERCE, Jamel R. PRAZINKO, Frank W. ANDREWS, JOl eph l. 
5326 Candlewood USDAO. Amer Emb, Singapore Company C. 8th Aviation Bn 4934 Sioux Avenue 
Edwards. CA 93523 FPO San Frarw::laeo 96699 APO New YOi'k 09185 Sierra Vista. AZ 85635 

VEHLOW, Charlel A. QUALlS, Mic hael SMITH, a ary B. ELLIS, Stephen C. 
72'A Schoflllld Avenue 3126 Alice Drive 9846 Irvin Road 21 Allen SlIeet 
West POin t. NY 10996 Battesvitle, AR 72501 C.eston, OH 44217 Sornervine, MA 02143 

VOTH, William F. SEERY, Ronald E. STANTON, John H. HURST, John E. 
20 Howard Street P.O. Box 370, Ft. Greely. AK HHC. 7th Signal Brigade Martin Marietta·Koblenler· Str 51 
Fort Rucker, AL 36362 APO Seanle 98733 APO New York 09023 5300 Bonn 2 Garmany 

WALKER, Eddie G . STANLEY, Frank W., Jr. SWANK, Willard L. KULIK, Leo nard D .• Bell 
213 Metai.e lane 9538 Stevebrook Road 213th Aviation Company 1090 Vermont Ave .• NW', 100 
Madison, AL 35758 Fairfax. VA 22032 APO San Francisco 96271 Wea/lington. D.C. 20005 

WALTON, Benny B. SZCZERBA, Thomal VAN DORP, Lee nd" rt LAMB, Joe Ben 
P.O. Box 302 5816 lagu Place 4623 North Chester Northrop, 1000 Wilson Blvd. 
Los Alami tos. CA 90720 FayetlBvi lie. NC 28304 Chicago. IL 60656 Allington. VA 22209 

WESTERHOFF, CornaHul J . WHITTINGSTALL, William C. WALL, DOnald R. MILLER, John M ., Boeing 
22 3ld Infantry Road 1010 Lincoln Orivi! 9350 Canyon Oak 555 Sparkman Dr .• Suite 400 
Fort Leavemvorth. KS 66027 lowe Park. TX 763ffI Sa~nas, CA 93907 Hurllsv~le, AL 35805 

WHITE. Walta r W. WOODWARD, J o hn P . WISE, J a mes F. RUSSELL, Thoma. A. 
74th ArUl1el)' Road HHC, 503rd CAB 2013-A Werner Park 121 Presidential Blvd. 
Fort Leavenworth, KS 66027 APO New York 09165 Fort Campbell, KY 42223 Bala·Cynwyd. PA 19004 

WRIGHT, Jaffrey W. WITMER, l alt., R. TRENT, ConradT. 
2nd ME Bn AE, Box 1531 1st Lieutenant 1604 Herndon Drive PPE Assoc .• P.O. Box 3504 
APO New York. 09189 Killeen. TX 76S41 Stamford, CT 06906 

Captains 
DELVERS, Pat., A. TROUTMAN, Gaorg8 G., Bell 
CH·47 TAFT W4GTAA Bx 39CH CW2's 1090 Vennont Ave. NW, 11100 
FPO New York 09627 Washington. D.C. 20005 

BANKS, Richard G. EISSLER, Richard K. BILLINGS, Merlin D. TSOUBANDS, Chrll 
CMR 2. Box 4702 3704 Griffin Drive Rou te 10. Bo~ 3B9 14223 Tullytown Court 
Fort Rucker, AL 36362 Killeen. TX 76541 Clarksville. TN 37040 Chesterfield. MO 63017 

BRITT, RObert E. DATES, J a mal R. BLANKINSHIP, CharlUl WAGNER, John 0 ., PftW Acrfl 
J7 M8g~1 Circle B Troop, 417th Cavall)' Box 52, Rte 4, Benedict UTC. 107 N. Wi_ Scarlet lane 
Eatontown. NJ Om4 APO San Frarw::lsco 96358 Cedartown. GA 30125 Wil~am.burg. VA 23185 

BROPHY, William S . VALENTINE, Mark E. BROOKS, Richa rd I. , III 
Retired 1372 Langholm Drive 220 And rew Drive 3713·C McCormack Road 

Florissant. MO 63031 Clarksville. TN 37040 Wahiawa, HI 96786 
BUTHORNE, Neil POWELL, TImothy L. ALLGOOD, Charles N. , COL 
HHC, 3ld Avn Bn ICbl) 2nd Lieutenant 17 Division PlaCfl 2907 San Antonio Drive 
APO New York 09036 Fort Rucket, AL 36362 Walnut CrllBk. CA 94598 

I 

CALVARY. Rog"r DOUGLAS, Mlch.e ' SNUCK. RObert F. BERDUX, Sylva. tat C. Jr . COL 
106 Valley Stream Drive 8704 Claymont Drive 7 CherI)' Street 6227 Greeley BOI.Ilevard 
Enterprise, AL 36330 Richmond, VA 23229 East Hartford, CT 06108 c~;~j:I~~~~1:ZJ~4 CLARK, Michael B. VOIGHT, RIchard L. 
4204 Mounl3in View Drive CW4's C Co. 50111 ABC. Box 526 901 Cliffside Drive 
KiUlIBn. TX 76S41 APO New York 09140 Harller Heights. TX 76S41 

t 
DODSON. John P. ALLRED, Garry D. GORDY, Ter.ry L., COL 
4001 Edinburgh Drive 5515 Sunvalley Drive W01's 3132 La Baron Lane 
Anchorage, AK 99602 Pensacola , Fl32505 Covington, GA 30209 

DOSTER, Michael L. ESTES, Howard 5 ., Jr., ALDERSON, Mark S . HOOD, John W., MAJ 
3 GrlHi" 913 Old Mill Lane 1066 Wyckfield Road 5609 54th Avenue. Api . 203 
St. Peters, ,1.1063376 Savannah, GA 31406 Savarmah, GA 31410 RivefdaJe. MO 20737 

I 
DOWNEY, Devid A. FREESLAND. RIChard P. KETTLES, J a mol G. RATCLIFF. Waltar A., COL 

1961·B Hagwood Street 3402'A Kanel! Loop 506 Foxrun 12 974 Bramb~ng Ci.cle 
Fort Eustis. VA 23604 Wahiawa, HI 96786 lafayolle. LA 70808 Corpus Christi, TX 78419 

FORESTER, Ronald R. LAGURA, David ROl ario 
Enlisted 

SADOWSKI, Paul D., CW4 
2114 Pantera P.O. Box 22t 2436 Ashcake Road 
Bl)'an. TX 77801 Bayamon, Puerto Rico 00621 Me<:hanicsville. VA 23111 

GRAVES, Ro nny J . STOKES, G"orge H. KIRKLAND. Tilden R. , CSM TULLOCH, John 5 ., CW4 
HHC, 3rd Infantl)' Division Box 7978 1st Battalion. 1st Brigade 440 Osage lane 

I 
APD New York 09036 APO New Yorll 09012 Fort Jackson , SC 29207 Media, PA 19065 

I 
HEUSER, Gary E. 

CW3's 
GIBSON, Cleude F. , Jr .• SGM VOELKEL, Eugene, LTC 

604·C Cabell Avenue Rou te 3. Box 443 2209 Barak La ne 
Cnar\Ollesville, VA 22903 Olark. AL 36360 Bl)'an. TX 77801 

HUMMEL, Terranc e BRDEME, Keith MALESA, Chel ter , MSG WHITE. Roy. COL 
1121 SltIte Street 12·0 Apache Drive HHC. 11th Aviation Group 1107 Gartland Avenue 
Watertown, NY 13601 Enterpo-ise. AL 36330 APO New York 09025 NashvlRe, TN 37206 
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The U.S. Helicopter Team's 
Baseball Cap is now a true 
collector's item and this is 

your last chance to get one! 
A GUARANTEED WINNER! MAKE A $10 
TAX-DEDUCTABLE DONATION TO THE 
"AAAA" AND RECEIVE AN OFFICIAL 

UNITED STATES 
HELICOPTER TEAM 

BASEBALL CAP! 
THE ADJUSTABLE ROYAL 

BLUE COTTON CAP IS 
LINED AND BEARS THE 
OFFICIAL EMBLEM OF 

THE U.S. TEAM 

LIMIT 
OF 
36 

TOA 
CUSTOMERI 

'98' HEUCOPTER 
TEAM 

THE DATED TEAM CAP 
WITH ITS RED AND 

WHITE PATCH IS 
CERTAIN TO BECOME 
A COLLECTOR'S ITEM I 

TO MAKE A $10.00 DONATION AND TO RECEIVE YOUR PERSONAL "U.S. HELICOPTER TEAM" 
BASEBALL CAP WITH ITS OFFICIAL TEAM EMBLEM, MAKE YOUR CHECK PAYABLE TO 
"AAAA" AND SEND IT WITH THE YOUR NAME AND ADDRESS STUB TO AAAA, 1 CRESTWOOD 
ROAD, WESTPORT, CONN. 06880. PLEASE ALLOW 4-6 WEEKS FOR YOUR CAP'S DELIVERY. 

DONATION FO.RM 
I HAVE ENCLOSED 'A CHECK MADE PAYABLE TO "AAAA".PLEASE SEND ME AN OFFICIAL 
"USA 1981 HELICOPTER TEAM" BASEBALL CAP. I UNDERSTAND THAT I MUST CLEARLY 
PRINT MY OWN RETURN LABEL BELOW: 

TO __________________ __ 

ADDRESS __________________________________________ _ 

CITY _____________ STATE _____ __ ZIP ____________ _ 




