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· .. for AH-64 Support 
24 Hours a Day 

RCA's automatic test equipment 
provides total system support to 
the AH-64. The test system will 
reduce maintenance training 
requirements while improving the 
AH-64's combat availability and 
missile effectiveness. Scheduled 
for intermediate and depot level 
maintenance, the AH-64 ATE is 
now ready for production. 

For more information contact 
Director, Marketing 
RCA Automated Systems 
Bu rlington, MA 01803 

The AH-64 ATE is one configuration of 
Ibe RCA-developed AN/USM-410. The 
test system can be configured to meet 
your specific ATE requ irements. 

ftC " Government 
•• Systems Division 



TheCH-47D. 
Meeting schedules to meet 

the need. 
From the beginning, the Army's new 

CH-47D Chinook helicopter has met or beat
en every developmental schedule ... cost, time, 
penonnance. First flight was under budget 
and ahead of schedule. Developmental pro
gram completion continued the pattern. And 
prototypes met or exceeded every design goal. 

Now, production is Wlderway. upgrading 
Chinook As into new, high perionnance, high 
reliability models. It will continue until the 
entire fleet of 436 A, B, and C mode1s is 
remanufactured with more reliable engines, 
new transmissions, fiberglass rotor blades, 
and modern electrical, hydraulic, and 
avionic systems. 

Not only will the Anny be getting the 
increased perfonnance it needs at lower 
operating costs, but American taxpayers will 
be saved millions of doUars in investment cost. 
Upgrading this weU-conceived and thoroughly 
proven design means the Anny's workhorse 
helicopter will continue to serve with distinc-

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

HOEING VERTOL 
HELICOPTERS 

THELEAOINGEDGE 
Philadelphia, I'll. \9142 
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King who? 

King Radio, the company that 's been 
quietly changing the shape of avionics 
for two decades. For general, commercial 
and now, military aviation. 

We're a vita l company, with 
Ihe bottom line slrenglh for lOp Uighl 
electronics system development. Or for 
executing challenging technical pro
grams, quickly and cosl-effectively. 

A dynamic company. In just twenty 
years we've grown to 5 facilities covering 
575,000 square feel; our sales 10 5100 
miUion; and our work force·to over 3,000. 

And we continue to grow in other 

ways. as well. Expanding O Uf technical 
leadership beyond the realm of civil 
aviation. Beyond our ro le as a valued 
teammate of some of the mosl respected 
names in aerospace. To emerge now as a 
very capable primary contractor. In OUf 

own right. 
Ask us what we can do for you. 

Write Dan Rodgers, Director Special 
Programs Department, King Radio 
Corporalion, 400 North Rogers Road, 
Olalhe, Kansas 66062. Or call (800) 
255·6243. Telex: WUD (0) 4·2299. 
Cable: KINGRAD. 

You won't have toask twice. 
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ARMY AviATioN AssociATioN 
1 CRESTWOOd ROAd, WESTPORT, CT 06880 - (20}) 226-8184 

19 October 1981 

ATTHEGRASSROOTS! ................................ . 
Buried in each issue of th is magazine - usually on one of the rear pages - is 

a pretty cut and dry account of the recent and future activities of our far·flung 
AAAA Chapters .. This editorial copy appears monthly under the headline, 
" Calendar," and gives a capsulized account of the When, What, When, and Where 
of the more than 225 Chapter professional, business, and social gatherings held 
throughout the year. 

The title, "Calendar," is a misnomer; most of the listings are published after the 
fact. . no fault of the Editor's for most Chapter notice drafts are submitted to the 
AAAA National Office less than three weeks in advance of the meeting date, and 
the month ly magazine cannot turn late material into early news. 

That's not my point .. What is my paint is that the listings simply do not do 
justice to the overall ingenuity of our widespead members in the conduct of their 
local area meetings. Many Chapters simply do not pursue a " Ho Hum" type of ex
istence, and it is not a small coincidence that they are the very same Chapters that 
continue to thrive whi le others, not so ingenious or so receptive to innovative Ideas 
from their membership, ask, "What do we do now?" 

For example, there's the Morning Calm Chapter's Pig Roast .. the Southern 
California Chapter's viewing a Space Shuttle Landing front row .. the Franconia· 
Marne Chapter's Hel icup Competition, and. Western Night, and Afternoon Delight 
(A 12 kilometer cross·country run). You want more? .. What about the Jack H. 
Dibrell (Alamo) Chapter's Father's Day Fami ly Bar·B·O (We all take Mother out on 
Mother's Day but it took the Dibrell Chapter to put the bib on Dad). The Lindbergh 
(St.louis) and Monmouth Chapters both hold Annual Golf Tournaments; the David 
E. Condon (FI. Eustis) Chapter is pursuing a Bowling League. 

Then again, there are numerous facil ity tours (Bueckeburg, Edwards AF"B, etc.), 
plant tours (Sikorsky, Boeing Verlol, Hughes, etc.), and sightseeing tours (Paris, 
West Berlin, Pearl Brewery, etc.) that educate (and entertain) the members outside 
the local area. 

What I'm trying to do here is convey the thought to you that AAAA meeting ac· 
tivity isn't (and doesn' t have to be) rig id, or hum drum, or ritualized. It helps, of 
course, to have an enthusiastic Chapter VP-Programming as well as a supportive 
Chapter Executive Board. If you've got both, we know that AAAA can be alive and 
well in your area. 

JOHN W. MARR 
Colonel, USA (Reti red) 
Pres ident, AAAA 

ARMY AVIATION, OCTOBER 19,1981 
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HI6H PERFORMANCE* 
LOWCOST 

HELICOPTER 
SURVIV4L 
KIT 

Mark III MINI RADAR WARNING SET 
from Dalmo Victor 

.--___________ Fealuring __________ --, 

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

• Rapid reprogrammability 

DALMO VICTOR OPERATIONS 

Bell Aerospace' i H i it·) : I 
Division of Telllron Inc. 

• Millimeter-wave and laser
new threat warning options 

liW ·Flight test results available from 
DALMO VICTOR MARKETING 
1515 INDUSTRIAL WAY 
BELMONT, CA 94002 



TODAY'S 
TECHNOLOGY 
FOR BATILEFIELD 
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 & 
Lite Support Division a 
contract for system 
design and fabricat ion 
of three prototype 
generic fuel tank 
Inert gas units. 

Over the past 15 years, 
Bendix I&LSD has 
carried out a continuous 
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 





Bell's Bell Hallcopterl,j,itl.j', 
_ .. r • • uoo h< 

Throughout the world, Modernized in survivability features, 
active Anny and Anny AH" 1 ". protect the aircraft and 
National Guard units fly, '~'. Its crew agamst numer-
fire and maintain the We're~ ous threat systems_ 
combat-proven AH-IS the st Versatility and accuracy 
Cobra But today, there's of the weapons systems is 
a new Cobra we've got... increased by sophisti-
Representing the only the best cated on-board fire con-
dedicated attack helicop- trol. As this Cobra evolves, 
ter in free world produc- we've got. the capability to employ 
tion, the Modernized Cobra weapons at night without 
is ready to engage cooperative illumina-
a variety of targets, now. ~ tion will give the 
Ballistic tolerance of 6 Total Force total 
its components, . day/night capability. 
coupled with the latest It could do it today. 

Bell Helicopter Textron ... helping keep the free world free. 



AHIP is 
finally 
here! 

by 
BRIGADIER GENERAL 

ELLIS D. PARKER, 
Army Aviation OffIcer-DA 

and Deputy Director 
of Requirements, 

ODCSOPS 

AFTER what seems an excruciating 
time, the long·awalted decision on 
the selection of the Army Helicop· 

ter Improvement Program IAHIPI / 
Near Term scout Helicopter INTSHI 
has been announced. 

ARMY AVIATION, OCTOBER 19, 19B1 

On 21 September 1981, the Army an· 
nounced award of a development con· 
tract to Bell Helicopter Textron. The 
contract will provide Improvements to 
the OH·58 helicopters currently In the 
Army's Inventory. 

Many improvements 
Numerous Improvements are plan· 

ned to enhance the operational and 
mission effectiveness of the Scout Hell· 
copter to enable It to Interface more ef· 
fectlvely with the new developmental 
weapon systems. Mission equipment to 
be Installed Includes a mast mounted 
sight for day and night target .acqulsl· 
tlon to support the attack helicopters. 

This sight Will also have a laser range 
finder / designator to enable the AHIP / 
NTSH to designate targets for the HELL· 
FIRE missile and COPPERHEAD artillery 
munitions while hiding at defilade from 
the enemy. It will alSO be capable Of 
designating targets for Air Force 
"Smart Bombs". 

The new aircraft Will be equipped 
with a Doppler navigation system. In 
addition, hover performance will be 1m· 
proved to enable the aircraft to better 
meet worldwide employment require· 
ments. 

This program will significantly 1m· 
prove the capability of Army Aviators 
to conduct the Air Land Battle and en· 
hance the flexibility of some of the 
battlefield's most potent future tank 
killers. 

Welcome, new Scoutl 

11 



SEPT.·Oct. 1981 AAAA MEETINGS 

" " " , .. ,,""" 14,1 .. "",,, "1<,.,,,,,,. • 

* * SEPT. 16. Coastal Empire Chapter. General 
membership meeting. Representatives from Bell 
Helicopter Textron, McDonnell Douglas Corpora
tion, and Sperry, guest speakers. Hunter Army Air
field Officers' Club. 

* * SEPT. 28. Franconia·Marne Chapter. Profess
ional luncheon meeting. Topics will be prepara
tions for Odober 1981 "Western Night" and "'1981 
AAAA-USAREUR Helicup". Giebel·People Inn, 
Giebelstadt AAF. 

* * SEPT. 29. Taunus Chapter. Professional 
Meeting. CW4 Cochran, USAREUR Aviation Assign-

ment Office, suest speaker. Frankfurt Officers' Club 
(T efface Club), 

* * OCT. 5. Fort Hood Chapter. Welcome the 
new 6th Cavalry Brigade (AC) Commander. BG 
John C. Bahnsen, Jr. will host. Main Ballroom of the 
Fort Hood Officers' Club. 

* * OCT. 8. Suncoasl Chapter. Professional·Social 
luncheon. Presentation by MG James C. Smith, 
Ret. Bradford's Coach House, st. Petersburg, FL. 

* * OCT. 10. Fort Indiantown Gap Chapter. Ac
tivation MeetinglEledion of Chapter Executive 
Board. Classroom Building 19·1 01 at MUI Army Air
field. 

* * OCT. 29. Connecticut Chapter. Professional 
Dinner Meeting in conjundion with the Stratford 
Chapter of the AHS. Frank N. Piasecki, Engineer-De
signer, guest speaker. Valle's Restaurant. Strat
ford, CT. 

JOIN THE PROFESSIONALS! 
Support AAAA - Army Aviation's Only Professional Association. 

~ a (ta)) AR My c~.~!o~ro!?!1,,!!~~"~ :!e TID N ~.~ 
- "'OCI""'\ O(,IP.'\ 

I wish to join the Army Aviation Ass 'n at America IAAAAJ . My past or currenl duties affiliate 
me with U.S. Army Aviation and I wish to further the aims and the purposes of AAAA. I un· 
derstand thai the annual membership includes a subscrlplion to the AAAA-endorsed maga-
zine , ARMY AVIATION , and that my membership slar ts on the subsequenl1 s1 of the month. 

Note : A home address Is suggested , If one's military or firm address exceeds 25 characters . 

I I I I I I I I I I I I I I I I I I I I I I I I I I I 
RANK FIRST NAME LAST NAME 

I I I I I I I I I I I I I I I I I I I I I I I I I I 
STREET ADDRESS 

I I I I I I I I I I I I I I I I I I I I I I I I I I I 
CITY STATE ZIP 

list your AAAA Professional Cualilleation 
AAAA ANNUAL DUES Government Non-Governmen'· 

I I USA Active Duly I I Manufacturing· New & Renewal Dues for other than below : 

I I OA Ciyilian- I I Small Business' I [1 Y.,$15·1 ) 2 Yr,$29-( 13 Yr,$43 

I 1 Army Nat'l Guard" [ J Retailing' New & Renewal Dues for Enlisted; GS-fi & 
I I Army Reserve' I 1 Consultant' below; and Wage Board 12 DACs & below : 
I J Army Retired' I J Professional' I I 1Y.,$10·1 I 2 Y •• $19·1 I 3 Y.,$28 
[ I Other Services I J Other" This Is the only eppllcatlon form accepted 
"Nal'l Ollice will request add'i Information. by the AAAA. II may be reproduced locally . 
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Elastomerlc 
Design Decisions 

Safeguarding 
the flight stability 
of the world's 
most survivable 
attack helicopter 

The Hughes YAH~64 Attack Helicopter 
was designed to fight and survive under the 
toughest combat conditions. Inflight stability, 
reliability, ease of maintenance, and the capability 
to withstand abuse were critical criteria in the 
decision to use elastomeric lead/lag rotor 
dampers from Lord Kinematics. 

The results speak for themselves. After en
durance tests equivalent to 4,500 flight hours, 
the damper system displays ample capability 
to damp small or large amplitude vibrations 
and maintain maximum flight stability in the 
face 01 potentially destructive ground reson
ance. Equally important. it has no fluid to leak, 
no sliding surtaces to wear, and no need for 
maintenance. adjustment, or lubrication. And, 
it is not affected by dirt. grit. or other environ
mental hazards. Even ballistic damage pro
duces only a proportional loss of damping 
efficiency. 

The future looks bright. The YAH-64 Rotor 
Damper System is a refinement of the elasto
meric dampers proven on the Hughes Model 
5000 helicopter. It now becomes a foundation 
for research into new elastomers and light
weight composite substrate materials to meet 
future needs. 

For more information on this system or 
assistance with your next elastomeric design 
decision , contact Lord Kinematics, 1635 West 
12th Street, P. O. Box 10039, Erie, Penn
sylvania 16514. Telephone: 814:456-8511. 
Telex: 914-438. 

I.OI~I) I<f~~matics 
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The AAAA Scholarship Foundation, a 
separate non-profit educati ona l activity 
created to provide scholarship aid to the 
sons and daughters of AAAA m embers 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 o r before 
March 31, 1981. 

APPLICATION PROCEDURE 
Student-app licants a re asked to request 

the appropriate application fo rms by 
writing to the AAAA Scholarship Founda
tion at 1 Crestwood Road , Westport. CT 
06880. Requests for appl ications must be 
received on or before January 1, 1982. 
Grades and individual test scores a re to be 
submitted by February 8, 1982. All forms, 
together with other supporting data, must 
be retu rned to the Foundation on or before 
Febru ary 1, 1982 to receive Awards Com
mittee consideration_ The student-prepared 
application should state the fu ll name of the 
applicant's father-member and address of 
stu dent if different. 

ELIGIBILITY CRITERIA 
The AAAA applicant 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 
Selection of wi nners will be made during 

the month of March 1982 with each appli
cant to receive a list of the winners not later 
than 1 Ap ril 1982_ 

BACKGROUND DATA 
Incorporated in December 1963, the 
AAAA Scholarship Foundation provided 
14 scholarships in 1981 , and has furnished 
more than $7 1,700 in dired aid. 

------~~~------~-----------------------------
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The best of today's 
technology in avionic systems 

by Canadian Marconi Company. 

CMA. n6 Status DisplaySystem 
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" 
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CAUTION/WARNING DISPLAY MAINTENANCE DATA PRINTOUT CHECKLISTS 

• Reduced pilot workload • Reduced panel space 

• I ncreased safety requirement 

• Engine health / performance • Sunlight readability 

monitoring • Optional digital voice warnings 

• Expansion capabi lity 
Selected for evaluation by th e U.S. Army, Hugh es Helicop ters, and Northrop Corporation. 
Commercial programs available for the Challenger, and Citation Business jets. 

Canadian Marconi Company - Avionics Division 
2442 Trenton Ave., Montreal, Canada H3 P 1Y9 
Tel : (514) 341-76JOTelex: 05·827822 
Cable: ARCON, Montreal TWX: 610-421-3564 

further information on this product call or write: 
Ai rcraft Monitoring and Display Croup 

1150 Morrison Drive, Onawa, Ontario, Canada K2H 859 
Tel: (613) 820-9760 Telex: 053-4805 





UNITED STATES ARMY 

THE CHIEF OF STAFF 

The most potent conventional threat facing ou r combined 
a rms team on the integrated battlefield is the offensive 
capability inherent in the modern armored formations of the 
Warsaw Pact. The Army' s continuing goal is to ensure that the 
American Soldier , in concert with the capabi lities of the other 
services a nd those of our allies , is trained a nd equipped to 
defeat t his threat decisively. Our program to attain this goal 
involves toughened training , innova tive tactics and the 
infusion of technically advanced weaponry of many varieties; 
like the Abrams tank , the Bradley infantry fighting vehicle, 
and our new attack helicop.ter , the Apache. 

The American Soldier pioneered the application of the 
helicopter to land warfare. He apprec iate s the fact that its 
maneuverabi l ity can greatly improv e the ground commander's 
means to rapidly mass firepower at the decisive point. The 
AH-64 Apache i s designed t o ki ll tanks in the fo rward battle 
area , at night or in adverse weather. When coupled with the 
means to rapidly recycle its firepower it p rov ides one of the 
c ritical ingredients t o the challenge of fighting and winning , 
even though initially outnumbered. 

The Army looks forward with great expectatio n t o the Apac he 
joining the force. In the hands of skilled crews , it i s potent 
justification for enemy tanks to remain in their parks , at 
peace. 

YER 
Genera United States Army 
Chief of Staff 



The Apache Attack 
Helicopter ... 

Ready for Production! 
00000000000000 

By Major General Edward M. Browne 
Program Manager - AAH 

ON future battlefields the AH-64 
APACHE Attack Helicopter will be a 
valuable asset and provide an ad

ded lethal dimension to the U_S_ Army's 
combined arms team. The APACHE will 
be Immediately available and respon
sive to the needs of the ground com
mander. 

This makes the fourth issue Of Army 
Aviation Magazine devoted to the 
APACHE Attack Helicopter and at the 
onset, I would like to once again express 
my sincere thanks to editor Art Kesten 
for the opportunity to provide all In
terested individuals with this annual 
report on the Army's Number One avia
tion program. 

The force modernization of the 
Army's land and air assets is progressing 
rapidly. Land force fieldings Include the 
M1 Abrams tank and the M2 / 3 Infan
try / Cavalry Fighting vehicles. In the air, 
we are fielding the UH-60A BLACK HAWK 
and will soon commence production of 
the AH-64A APACHE. 

Although the background Informa
tion and other data on the 
APACHE has not changed 
significantly, I've repeated cer
tain parts of this information 
for newcomers, for those whO 
did not save the previous Is
sues, or for those who haven't 
a file copy to put all things In 

' their proper perspective. 

ARMY AVIATION, OCTOBER 19, 1981 

Background 
In June 1973, the Deputy Secretary of 

Defense authorized the Army to Initiate 
a two phase development of the Ad-

, vanced Attack Helicopter. Phase I was a 
competitive development for selecting 
the best helicopter airframe to enter 
the Phase II full scale engineering 
development. 

In July 1973, Bell 'Helicopter and 
Hughes Helicopters were awarded con
tracts to design and fabricate a Cround 
Test Vehicle (CTV) and two flying pro
totypes to be evaluated in the com
petitive fly-off. 

The Bell Helicopter candidate, a two
bladed tricycle-gear aircraft with the 
pilot located in the front seat, was 
designated the YAH-63 (See Figure 1) 
and the Hughes Helicopters candidate, a 
four-bladed, three pOint gear system 
with the pilot in the rear seat, was desig
nated the YAH-64 (See Figure 21. Both 
aircraft utilized twin T-700 General Elec
tric turbine engines rate at 1,560 SHP 

each. 
Following the first flight of 

the prototypes in September 
1975 both companies conduct
ed extensive developer tests 
of their aircraft before deli
vering them to the Army for 
Government competitive tests 
at Edwards AFB, CA. 

19 



r---------------------, twin-engine helicopter 
- ,,-,-l with two T-700-GE-701 

11,690 SHP each) engines, a 
four-bladed fully articu
lated main rotor, and a 
four-bladed tail rotor. It 
utilizes a three-point land
ing gear. 

The pilot is located in 
the rear of the tandem 
cockpit arrangement, with 
the copilot-gunner ICPC) 
in the front crew station. A 
variety Of armament and 
fuel oPtions are available 

L_--===::_::-:::-:::-:=:-:-:-:-::;:-::=~:_::=::_::=~----' on the four stores stations mounted under the wings 
FIGURE 1-THE BELL YAH-63 CANDIDATE thus providing extraordin

r---------------------, ary combat mission flexi-
bility. 

The AH-64A APACHE iSI 
the first Army attack 

__ - -I helicoper developed to 
live with the troops in the 
forward battlefield en
vironment specifically for 
the day, night, adverse 
weather,and antl·armor 
mission with emphasis on 
the ability to fight, survive, 
and return to fight again. 

In order to achieve a 
high availability rate, em· 

L.-==-=::-:::----:=~====::_:_:=::_::::_:_=_==_=::_-' phasls has been placed on 
FIGURE 2- THE HUGHES YAH-64 CANDIDATE ~T~he~~g~rTor~~~ht;:r~~~ 

Military developmental 
test pilots and operational 
pilots from user com
mands participated In the 
evaluation of the heliCOp
ters. The Source Selection 
results were presented to 
the secretary of the Army 
on 10 December 1976, and 
he selected the Hughes 
YAH-64 as the clear winner. 

upon winning the com
petition , Hughes was 
awarded the Phase II full 
scale engineering develop
ment contract, whiCh. in· 

20 

cluded the fabrication of 
three additional flying 
prototypes, and the devel· 
opment and Integration of 
a target acquisition desig
nation system, a pilot'S 
night vision system, and 
the fire control essential to 
the integration of the 
HELLFIRE anti·tank miSSile, 
the 2.75 inch rocket and 
the 30mm cannon larea 
weapon) subsystems. 

mance and ease of mainte· 
nance. The best measure· 
ment of helicopter perfor· 
mance under certain at· 
mospherlc conditions, at 
mission weight, for a spec
ific period of time is ver
tical rate of climb IVROC), 
cruise speed, and maneu
verability Ithe ability to 
avoid Obstacles at high 
speeds). The charts at 
Figure 3 present the flight 
performance of the pro· 
ductlon APACHE AH·64. System Description The armament system 

is a two· man, consists of the HELLFIRE The AAH 
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Bertea 
Control Systems Division 

Utility 
Accumulator 

Pump 

Flight Control Systems 
fortheAAH 

PARKER BERTEA, a world 
leader in flight control 
systems, is a member of the 
Hughes AAH team
designing, developing and 
producing the complete 
Hydraulic Flight Control 
System for this advanced 
attack hel icopter. Total 
project response and proven 

system dependability from 
PARKER BERTEA-putling 
tomorrow's technology to 
work today. 

Parkar 
18001 Von Karman Ave., Irvine, CA 92715 

(714) 833·1424ITELEX: 678·427 
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i 
sile las shown on Page 62), 
s based on a modular de
sign to facilitate a variety 
of homing seeker heads. 
The first missiles to be 
fielded will be equipped 
with a laser-guided seeker. 
potential future fOllow-on 
seekers may include a true 
fire-and-forget seeker that 
will independently guide 
on the target. 

i 

f 

The missile weig hs 
about 1 00 pounds and is 64 
nches long and seven in- I 
ches In diameter. The 
APACHE can carry up to 16 
missiles which are fired 
from new lightweight 
our-rail launchers. The 

missile Offers higher rates 
of fire, shorter flight 
times, and increased range 
relative to the current 
TOW missile. Firing techni
ques Include Single, rapid, 
and ripple fire. In ~he rip
ple fire mode, two or 
more tank platoons could 
be "b lown away" In less 
than a minute. 

I 

The guidance scheme 
requires that a laser beam 
be positioned accurately 
on the target during the 
terminal phase of the 
flight path of the missile. 
The laser designation can 
be accomplished auto
nomously by the AAH gun
ner using his Target AC· 
qulsltlon Designation 
Sight (TADS) or remotely 
by a ground or another air
borne laser designation 

'anti·tank missile, a 30mm 
cannon, which provides 
highly responsive area 
weapon capability for de
feating personnel and 
lightly armored vehicles, 
and 2.75 inch rockets 
which are capabale of de-

IIvering a wide variety Of system. The principle vir-

, 
22 

payloads. tue of laser guidance is the 

HELLF E versatlllt\>' provided by a 
IR multiplicity of firing 

The HELLFIRE termlnally- l modes which permit en
guided missile provides gagements by direct, in
the primary anti-tank ar- direct, and pseudo-direct 
mament for AAH. The mis- fire. , ' 
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Direct fire is similar to 
command line-of-sight gui FIGURE 4-30MM AREA WEAPON SUBSYSTEM 
dance modes_ The gunner r-------------------., 
requires line of sight to 
the target. The seeker can 
be locked onto the target 
before launch which pro
vides the greatest latitude 
in the helicopter launch 
envelope. 

Alternately, the seeker 
can be locked on after 

LIGHTWEIGHT 
TURRET 

launching which provides . ·FLEXIBLE: 
extended stand-off range • AZIMUTH LEFT 

FEED SYSTEM 

XM230El CHAIN GUN 
OR RIGHT 110° 

in degraded weather and • ELEVATION +11 0 TO _600 • 1200 ROUND MAGAZINE 
improved performance • SAFETY INTERLOCKS • RELOAD 1200 ADS- 10 MINUTES 
under certa in types Of • SPRING AUTO ELEVATE • POWER DOWN LOADER 

countermeasure environ- .... O_C_R_A_S_H _A_CC_O_M_M_O_D_AT_'_N_G_-r-R_E_PA_C_K_A_G_ES_A_M_M_U_N_'T_'O_N_-i 
ments. '" 

Indirect fire The missile then acquires 
and locks into the guided 

Indirect fire does not re- mode. The pseudo-direct 
quire line of Sight, enabl- mode reduces aircraft ex
Ing the helicopter to fire , ·uos'Jre time, but requires 
from concealed, defiladed timely, accurate target 
positions. The target infor- hand-off and close coor
mati on required to launch dination between the pi
the missile is handed off to lot and gunner. 
the helicopter from the The lethality of the 
remotely located deslg- HELLFIRE against tanks 
nator. Shortly after launch- at long stand-off ranges 
lng, as the missile pro- has been demonstrated 
ceeds down range, it picks throughout the separate 
UP the laser signal re- missile development pro
fleeted by the target and gram, as well as during the 
enters a guided flight 
mode. 

Psuedo-dlrect fire Is a 
hybrid of the direct and In
direct fire modes. The mis
sile is launched on a ballis
tic flight path prior to ex
posing the aircraft. Shortly 
after launch, the pilot 
maneuvers the aircraft to 
establish IIne-of-sight to 
the target. 

over 50 APACHE firings for 
integration of the system. 
The article of Colonel 
stanley Cass, the PM HELL
FIRE, clearly pOints to the 
dramatic increase in fire
power that the APACHE
HELLFIRE will bring to the 
combined Arms Team. 
Area suppression 

weapons 
Secondary armament 

consists of the XM-230 
30mm chain gun" and the 
2.75 inch rocket system. 

The gunner, whose TAOS 
Is precisely directed at the 
known target coordinates 
(by the AH-64A navigation 
system), rapidly acquires 
and designates the target. 

FIGURE 5-2.75 INCH ROCKET SUBSYSTEM 
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FICURE 6 
AAH OPTIONS 

Mission 
Anti·Armor 

Mid·East 
Primary MISSion 4000'I9S - F 

Europe 
Alterna te 2000'I 70 ' F 

Covering Force 
Mid,East 
Allemale 4000"9S "F 

• HF 

B HF 

• HF 

• HF 

0" .,.'" 
320 1300 
RoS • HF FPM 

1200 B HF 770 
RoS FPM 

1200 715 
RoS • HF FPM 

1200 • HF 
1330 

2000 '170 "F 19 RKTS RoS 19 RKTS FPM 

AlrmobUe Escort 953 695 Mld·East 19 RKTS RoS 19 AKTS FPM Altemate 4000'/9S "F 

EUfOpe 38 RKTS 1200 38 RKTS 4<5 
Allernate 2000" 70 "F RoS FPM 

The 'XM-230, which was de
veloped by Hughes Heli
copters especially for the 
APACHE, is a lightweight, 
externally powered , 
single-barrel gun that em
phasizes firepower , 
simplicity, and reliability. 
The chain-operated bolt 
simplifies the design by 
eliminating declutchlng 
feeders, chargers, or other 
special devices to Insure 
firing of all rounds. 

The gun is mounted in a 
flexible turret underneath 
the . aircraft providing a 
field of fire at 110' azimuth 
and. '10' to -60' elevation. 
Total weight of the gun, 
turret, drive motors, and 
contrOl electronics is 110 
pounds. 

The aluminum-cased 

30mm ammunition is 
stored in a 1,092 ' round 
"flat pack" magazine and 
fed to the gun over an 
endless conveyor (See 
Figure 4l. The gun is 
designed to fire ADEN ! 
DEFA type ammunition: 
High explosive incendiary 
and armor piercinQ rounds 
are In development. 

Cun control 
The prinCipal fire con

trol mode for the gun is 
through the gunners' 
TADS. This provides highly 
accurate gun positioning. 
All gun pointing correc
tions are handled auto
matically by the fire con
trol computer. The gun 
can be fired in a backup, 
degraded accuracy mode 

Performance 

q' ,,'" 

"5 157 1.83 
KTS KTS HRS 

147 '" 2.5 
KTS KTS HRS 

143 15< 1.83 
KTS KTS HRS 

150 153 26 
KTS KTS HRS 

". "5 183 
KTS KTS HRS 

1<8 151 25 
KTS KTS HRS 

by the pilot using his 
helmet sight. This enables 
the pilot to deliver sup· 
pressive fire when the 
gunner is occupied or dis
abled. 

The AH-64 can carry a 
payload of up to 76 2.75 
inch rockets (Figure 5l. 
The rockets are carried In 
four 19-tube lightweight 
launchers equipped with 
precision mounting lugs. 
Controlled by the AH·64 
fire control computer, artie 
ulated pylons permit 
highly accurate firing 
withOut pitch trimming 
the helicopter. 

Two modes Of rocket 
delivery have been incor· 
porated. A precision mode 
using the TADS and a bacK· 
up mode in which the pilot 
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Will Litton's strapdown HARS help the Apache 
aim and acquire targets faster? 

Improve first strike kill probability? 
Improve survivability? 

Yes. 
litton's strapdown LR·SO Heading and Attitude 
Reference System uses Kalman filtering techniques 
extensively to provide extremely precise heading, 
pitch and roll information to the AH -64A onboard 
navigation and fire control systems. 
Accurate acceleration, velocity. body rates and 
position data are available in digital format. 

For more information about this modern, precise, 
low-cost HARS call 213-887-4321 
or TELEX 069·8483, or write ... 

rn GUIDANCE & CONTROL SYSTEMS 
litton 5500CanogaAveoue. WoodancI Hils, Calilornlll91365 



[ 
can fire using his helmet 
sight. The rocket control 
system has been designed 
to accommodate seven 
different warhead op
tions, including the multi
purpose submunition war
head currently under de
velopment. Rockets can be 
fired in quantities Of one, 
two, four, eight, twelve, 
twenty-four or a salvo of 
all seventy-six. Fuze setting 
Is selectively controlled 
through the fire control 
computer. 

Armament payload 
Varying altitudes and 

temperatures will dictate 
mission loads. The AAH re
quirement calls for a mini
mum of 450 feet per min
ute vertical rate of climb 
with eight HELLFIRE mis
siles and 320 rounds Of 
30mm ammunition with 
1.83 hours endurance at 
the Army hot day 1950 F, 
4,000 feet density altitude, 
95 Intermediate Rated 
power!. The APACHE AH-64 
will exceed that minimum. 
The chart at Figure 6 de- ' 
picts the several arma
ment options for the 
AH-64. 

ADEN/DEFA 
AMMO & RSI 

In September 1976, the 
AAH program Manager In
Itiated development of 
the new 30mm ADEN/ DEFA 
class of ammunition for 
the Advanced Attack Heli
copter that could also be 
used in the USMC'S Harrier 
and In the ADEN and DEFA 
guns of our NATO allies. 
This was the AAH's first 
contribution to Ratlonall-

26 

zation, Standardization , 
and Interoperability IRS I) 
since 30mm ADEN / DEFA 
ammunition is used In 
many NATO and other 
country aircraft. 

Automatic cannons on 
the British MK IV ADEN gun 
and the French 552 and 
553 DEFA guns, fire this 
standard ammunition. 
There are over fourteen 
aircraft deployed in the ac
tive forces of the Free 
World which are equipped 
with the ADEN / DEFA can
nons. our job Is to assure 
Interoperability of this 
new and superior ammuni
tion In those systems. 

Survivability 
Helicopter survivability 

on the modern battlefield 
Is directly related to three 
elements: 

• The inherent ballistic 
" toughriess" incorporated 
Into the basic design of 
the airframe. 

• The oPtimization of 
weapons lethality and fire 
control during Integra
tion, giving the ability to 
acquire, shoot, and kill 
first. 

• The doctrine, tactics, 
and training developed 
for employment. 

we have already discuss
ed the weaponry and Its 
Integration. MC LOU 
Wagner, Commander of 
the Armor center; MC Carl 
MCNair, Commander of 
the Aviation Center, COL 
wayne Knudson, Com
mander of the 6th ACCB; 
and COL Dave Funk, our 
new TSM, will - in separ
ate articles In this issue -
walk you through their ef-

forts and views on doc
trine, tactiCS, and training 
for employment. So for 
now, lets focus on the 
hardware survivability fea
tures designed into the 
APACHE. 

Detectabllity 
The low flicker rotor, 

the low glint canopy, the 
use of composite mater· 
ials, the scissor tail rotor, 
the overall compact de· 
sign, and a new approach 
to engine plume suppres
sion have resulted in a low 
signature across the aural, 
visual, radar, and Infrared 
spectrums Isee Figure 7>' 

Ballistic Tolerance 
An assessment of the 

AH-64A indicates an in· 
vulnerability to 12.7mm 
rounds and low 
vulnerability to 23mm HEI 
rounds. Added features, 
such as the requirement 
for the main gearbox to 
operate one hour without 
oil, further enhance mis· 
sian accomplishment. All 
other components Of the 
drive system operate for 
extended periods after 
taking a 12.7mm hit. 

The main rotor Is design· 
ed to operate after a hit 
from a 23mm projectile. 
the rotor blades incorpor
ate five overlapping in· 
dependent spars. we cur· 
rently have a "composite" 
blade development pro· 
gram that will give even 
greater life and added in· 
vulnerability. We expect 
the fifteenth production 
APACHE to have t hese 
blades . we will then 
retrofit the prior fourteen. 
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LOW Detectability of the AAH 

MINIMUM 
VISUAL 

DETECTION 

REDUCED 
EXPOSURE 

STOWABLE •. 
PROTECTED 
SENSORS 

SMALL 
PRESENTEO 

AREA 

FIGURE 7 

AAH Survivability 
ROLL BAR EFFECT 

CRASH RESISTANT PROTECTS CREW 
FUEL SYSTE M I 

STATIC MAST /L RETAINS ROTOR 

~----;:I'~v 

j 

I 
LOAD ABSORBING 
LANDING GEAR 

LOAD 
ABSORPTION 
STRUCTURE 

COLLAPSIBLE 
TURRET 
AVOIDS CREW 

FIGURE 8 
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protection to the crew is 
afforded by an acrylic 
clear shield placed bet
ween the gunner and pilot 
which is capable of stop
ping 23mm projectiles. Be
low this Shield area a 
below-the-seat shield is in
corporated to protect the 
lower torso. 

The fuel cell system and 
structure has demon
strated taking a direct HEI 
hit without exploding or 
catching fire and the tank 
self-sealed] NOW that 'S 
what I call ballistic tough
ness! 

Crashvvorthlness 
Rugged construction 

and Innovative design 
features maximize low 
system attrition. Addi
tionally, 95 probability Of 
crew survival at a crash Im-

pact rate of 42 feet per se
cond is . engineered into 
the APACHE. Our goal is to 
save the crew and repair 
the AH-64 to fly and fight 
again. 

TO summarize , the 
APACHE is the most sur
vivable helicopter known. 

·Survivability 15 achieved 
due to Its highly maneu
verable , r ugged twin 
engine airframe whiCh is 
uniquely tolerant to high 
caliber HEI and invulner
able to mid-caliber projec
tiles. Redundance In the 
flight control systems, self
sealing fuel cells all com
bine to make the APACHE 
the most survivable 
helicopter ever built 15ee 
Figures 8 and 9). . 

PrOgram Schedule 
The 56 month develop-

ment schedule was com
pleted at the end Of 
August when the three
month operational Test 
(OT III concluded. To pro
tect delivery of the first 
production APACHE on 
schedule, lOng lead time 
Item (LL Til funding was 
placed on contract In 
February 1981 for those 
Items requiring extensive 
lead times. 

The ASARC/ DSARC for 
the APACHE will be con
ducted in November/ De
cember and the Initial con
tract award Is planned for 
early December. (The de
tailed program Schedule Is 
at Figure 10.1 

Our production plan
ning Includes a lead time 
of 34 months from the 
date of the LLTI contract 
award to the first delivery, 

FICURE 9- AAH SURVIVABILITY ENHANCEMENT 
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eNC PRECISION MACHINING 

5 AXIS, 3 SPINDLE NC PRO FILERS 

ADVANCED CAM 
SOFTWARE 

NUMERICALLY 
CONTROLLED ROUTERS 

ADVANCED KEVLAR 
COMPOSITES 

ACVANCED ASSEMBLY TECHNloues 

AUTOMATIC DRILLING AND RIVETING 

The Advanced Manufacturing 
Techniques and Facilities 
required for efficient and 
economical production of 
the AH-64A "Apache" 
airframe are. . . 

"all present or accounted for" 
atTeledyne Ryan. 
Involved in the development of the Hughes Helicopters AH-64A "Apache" 
airframe from the ground up over the past seven years, we are ready to 
produce that hardware on schedule and to exacting program requirements . 

..,"'TELEDYNE RYAN AERONAUTICAL 
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When the target·s 

the Aquila artillery RPV. 

You know targets are beyond the skyline. 
But exactl y where? Your forward 
observer's l ine of sight is blocked by the 
high ground. Enemy air defense is too 
dense for ae rial observers. 

A proven solution to this age-old 
problem is tak ing shape at Lockheed 
under the direction of AVRADCOM. An 
RPV-so small it's hard to hit-will fl y 
over the enemy and give you an eagle
eyed view of his forces. It's Aqu il a, and it 
w ill send back over its jam-resistan t d ata 
link a real-time telev isi on pi ctu re of the 
situation on the other side. The Aqu ila 
system will interface with TACFIRE and 
will locate targets for artill ery so 

accurately that you can fire for effec t on 
the first round. If you are firing laser
guided munitions, it w il l illum inate the 
targets preci se ly, usi ng its laser 
designator. 

Think small. think jinking. 
Even though enemy ai r defense may 

be den se, Aqu ila's small radar c ross 
section and jinking ability w ill help it 
su rvive wh ile it enables you to observe 
and adjust fire. Then you w ill be able to 
assess damage. 

Survivability: the Ft. Bliss tests. 
The Aquil a program demonstration 

RPV made a number of flights under fire 
from severa l types of weapons. The 
small , j inki ng RPV- it's on ly 6 feet long 
and 13 feet wid e in wi ngspan-wasn' t hit 



on the other side ... 

once. As for infrared seekers, it doesn't 
generate enough heat for homing. 

What else? 
As a targellocalor and designator, this 

new system will be unmatched. But that's 
on ly a beginn ing. It can be equ ipped 

with FUR for nighttime operations. And 
the same size and aerodynamic 
charac teri stics that enable it to carry its 
target acquisition payloads also can 
enable it to handle other missions. 

When the other side has more men, 
more guns, more tanks, you'd better have 
a system that will help get steel on target 
faster, more accurately than ever before. 
You'd better have the target acquisition 
breakthrough: Aquila. It can be opera
tional in the mid-1980s. 

~Lockheed Aquila 
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APACHE • • • 
Field Tes,ed Tough 

The U.S. Army/Hughes AH·64A 
" APACHE's" on-time, on-schedule com· 
pletlon of the Army's Operational Test 
II milestone proved its troop com· 
patlbility with hands-on operation by 
Army personnel. 

During this final demanding three
month long test, in hot (temperatures 
up to 114°), dusty conditions, the 
AH·64A demonslated outstanding mis
sion reliability. With all maintenance 
performed by Army personnel, 
maintenance-man-hours per flight-hour 
an~ other operational characteristics 

significantly bettered the str'ng:e~n~t~r~e~. I1 .... 
quirements for the Army's new anti- . 
armor system. 

In OT II Army pilots logged over 
400 flight hours in day/night operations 
of AH·64A's, bringing development 
flight test time to over 3,200 hours. The 
APACHE ... fully tested ... transitioning 
to production. 

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

Transitioning to Production 



which wOuld maKe the 
first APACHE delivery in 
November 1983. 

Production and 
Procurement Coals 

The Army currently 
plans to purchase 536 
AH-64's over a slx-and-a
half year period. Produc
tion will continue through 
FY 90 with the last aircraft 
being delivered In March 
1990. I am happy to report 
that there Is interest in the 
AAH by the U.S. Marine 
corps and international in
terest from several Euro
pean countries_ 

The Marine corps con
ducted a preliminary 
evaluation of the APACHE 
last month. HopefUlly, we 
will build many more 
AH-64's above the 536 
figure and achieve some 
standardization and com
monality Of attacK helicop
ters both within the U.S. 
forces and NATO countries. 
Some photos of USMC and 
foreign visitor interest are 
presented at the rear of 
this issue. 

Contractors 
Hughes Helicopters, 

Inc_, as the prime airframe 
contractor and systems in
tegrator, has developed a 
" Team Effort " with a 
number of major subcon
tractors. The subcontrac
tors and their respective 
products are listed below: 

Advanced Structures 
Main and Tail Rotor 
Aircraft Gear Corp_ 

Gearboxes 
Bendix 

Drive Shafts and Couplings 

34 

Bertea 
Hydraulic Control Sub-

system 
Garrett AiResearch 
Auxiliary Power units 

Grumman Aerospace 
Boresight Kit 

Hamilton Standard 
Flight Controls 

HOneywell 
IHADSS 

Litton Guidance & Con
trol systems - HARS 
Litton Precision Gear 

'Maln Transmission, 
Engine Nose Gearbox 

Martin Marietta 
TADS / PNVS 
Menasco 

Landing Gear 
RCA 

Automatic Test Equipment 
Rockwell MSD 

HELLFIRE 
Science Applications 

Fixed Base Data 
ACquiSition System 

Sperry Flight Systems 
Multiplex, Automatic 

Stabilization Equipment 
& symbology Generator 

Teledyne Ryan 
Airframe Structure 
Teledyne Systems 

Fire Control Computer 

Reliable, Available, 
Maintainable 

The Army, and especially 
the AAH PMO, placed a 
great deal of emphasis on 
the ability of the AAH to 
perform a miSSion without 
a failure; and should a 
failure occur, the ability to 
quicKly and easily restore 
the aircraft to an opera
tional status. 

With this In mind, the 
Army developed an in
depth RAM program based 

on the principle that 
desired RAM characteris
tics must be Inherent in 
.the basic design. 

RAM improvements can 
then be expanded through 
minor design changes. 
Through the process Of 
contractor reqUirements, 
management controls and 
RAM data monitoring, 
many Improven to proded 
state-of-the-art design 
features were adopted. 

such features include: 
• An on-board faUlt 

detection / location sys
tem. 

• Built-In wo rK plat
forms to eliminate worK 
stands. 

• Easy accessibility to all 
compartments. 

• QuicK release pins to 
secure main rotor blades. 

• Use of quicK discon· 
nects for electrical and 
fluid lines 

• Engine removal and 
replacement in 30 min. 

.on-board auxiliary 
power unit. 

• StatiC main rotor mast 
permits removal of main 
transmission without re
moval of main rotor. 

.Improved reliability 
since flight loadS are trans
mitted directly to the air
frame rather than through 
the main transmission. 

The objective of the 
RAM and ILS programs has 
been to produce a reliable 
weapon system that can 
be maintained by Army 
meChanics. Through the 
use of an on-board fault 
location system, combin
ed with a modular remove 
and replace maintenance 
concept, a complex sys-

ARMY AVIATION, OCTOBER 19, 1981 

- ----------------------~ 



...,. 

.. F.:;IG::;U::;R:;;E:.....:.11.;... __________ -=-:-_--.. range with up to a 20 knot 
headwind and a 45 minute 
reserve at the airspeed 
allowing maximum range 
Isee Figure 17). 

NO LUB R1CATE~~-;;~~~~~2:~::::o-BEARINGS IN 
ROTOR HEAD EASY ACC ESS 

STAT IC MAST 
INCREASES 
TR ANSMISSION LIFE 

FAULT DETECT ION/ LOCAT ION 
SYSTEM (BITE ) 

With proper configura
tion In-flight refueling is 
Possible for even greater 
range and flexibility. 
Within a theater Of opera
tion, It Is easily deployable 
with just internal fuel. 

Rapid dePloyment, 
whether by Air Force 
transport or self-de
ployment, will make the 

't;;;;;-;;;iSi;;;nd'eileio;;eCiTSiiXAi:;:G4:s-;;;av'b';;i AH-64 an important ele-I been -64's may ment of our rapid deploy-
11\A,hlr-h is relatively simple prepared for C-5A ment forces. 

to maintain Isee Figures transport In four and one-
11 and 121. half hOurs. All preparations 

The APACHE will have for air transport can be ac
VHF-UHF-FM secure com- complished within the 
munlcation links and a specified elapsed time. 
lightweight doppler navl- Flight preparation at 
gation system. Vertical destination Is a Simple rev
scale instruments and ersal of the process ISee 
overall panel / console ar- Figures 15 and 16). 
rangements are designed Self DeplOyable 

keep crew workload to 
a minimum. ISh own at The APACHE will self
Figures 13 AND 111 are the deplOY over extended 
pilot'S and co-pilot / gun- ranges using four auxiliary 
ner's display panelsl. fuel cells. The AH-64 has an 

Apache Air 800 + nautical mile ferry 
Transportability STATIC MAST 

Integrated 
Logistics 
Support 

A Physical Teardown· 
Logistics Demonstration 
IPT·LD) was performed 
from S January through 1 
May 1981 using the 
Cround Test VehiCle 
ICTV) Hardware Trainers 
and one Air Vehicle. 

This PT-LD was con
ducted by 91 people who 
expended 15 ,000 man-

MAST SUPPORT 
STRUCTURE 

1L'd~~~~?REMOVABlE 

The AH-64 is capable of 
rapid strategic deploy
ment worldwide. It Is air 
transportable in C-141B 
and C-54 aircraft. Two 
AH-64's can be carried In a 
C-141B and six in the C-5A. 
Air transport preparation 
varies with aircraft Involv
ed. For maximum trans
portability the main rotor 
blades, rotor mast hub, tall 
rotors, stabllator, weapons l ____ ::.~~:::~~~~~~~F:US:E~L:AG:E;D:E:CK~J platforms, and chain gun 
may be readily removed . FIGURE 12 
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r FICURE 13- PILOT'S DISPLAY PANEL LOgistics Demonstration 

r7.~~~~~r7:,::r~~?r=;;:;;;;';;;;;;;;;;;;:~(PT'LD) and OT II player VERTICAL DIRECTOR INDICATOR training. (See Course TI. 

DISPLAY 

ties In box on next page.) 
Training Of the aViators 

participating in the fUll 
scale engineering develop· 
ment phase of the APACHE 
program was considered 
to be a crucial Issue. 

Insuring the crews' abili· 
ty to adapt to the radically 
new APACHE air· 
craft / systems in various 
weapons configurations 
and day·nlght / bad 
weather operational en· 
vironments was highest 
priority. To prudently ad· 
dress the unique equip· 
ment without impeding 
the basic development Of 

t

the APACHE, a separate 
AAH Development Test 
Training Detachment 

INTEGRATED WEAPONS CONTROLS I(DTTD) was formed to con-
• HELLFIRE MISSilES. 2. 75 ROCKETS. 30MM GUN duct preliminary flight 
• TARGET AcaUISITION DESIGNATION .... ..;;.;... ________ -'.:;;:.;.;:...:::.;..:.;.;;...;;.;;;.:...;;...::.~ 

SIGHT, 
• HELMET SIGHT. NIGHT VISION 
• STORES STATIONS 

hours performing 988 
maintenance tasks. The en· 
tire APACHE weapons 
system, external stores, 
kits, peculiar and common 
ground support equip· 
ment, equipment publica
tions, Test Measurement 
Diagnostic Equipment 
(TMDE), and appropriate 
trained personnel were 
evaluated to determine 
the adequacy Of the OT II 
System Support package 
(SSP)' The results indicated 
the SSP was adequate for 
test support. 

Maintenance training 
courses listed belOW were 
conducted by the contrac-

-~" ... -

INTEGRATED WEAPONS CONTROLS 
• HElLFIRE MISSilES. 2.7 5 ROCKETS 30MM GUN 
• TARGET ACQUISITION DESIGNATION SIGHT, 

HelMET SIGHT. NIGHT VISION 

KEYBOARD 
• FIRE CONTROL 
• FAULT DETECTIONfLOC ATION SYSTEM 

VERTICAL SCALE INSTRUMENTS 
• ENGINE TOROUE 
• ENGINE/ROTOR SPEEDS 

MULTIPURPOSE SIGHT SYSTEM 
• TARGET ACQUISITION DESIGNATION SIGHT 
• NIGHT VISION 
• HELLFIRE MISSILE/GUN CONTROL 
• FAULT DETECTION/LOCATION SYSTEM tor In support of the L __________________ ---1 

Physical Teardown· 

36 
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Advanced performers like this •• 

require high performance instruments. 

When Hughes specified instru
ments for their YAH-64 program 
they wanted the best. Thats why 
they chose Rosemount to supply 
the ICE DETECTION SYSTEM and 
AIRSPEED TRANSDUCER . 
Rosemount products have been 
demonstrating their reliability on 
tough jobs like this for over 25 
years, and Rosemount has the 
resources, the facilities and the 
people to back these products 
now, for the next generation of 

high performance aircraft, and 
beyond. 

If you're involved in specifying 
air data instrumentation, we'd 
like a chance to show what we 
can do for you. Contact the 
Rosemount sales office in your 
area, or call Jerry Witowski at 
(612) 435-4000. 

Rosemount 
AEROSPACE DIVISION 

ROSEMOUNT INC. 14300 JUDICIAL ROAD BURNSVILLE, MINNESOTA 55337 



FIGURES 15, 16, AND 17
l 

AH-64 DEPLOYABILITY 

~-;;~SlA;;~ .~-
fHOHISHE" tV IIE~~VIK -----

"oo~:s.v PR£SlWICK ) 

I .• P 

687 GAL. AUX FUEL (4 TANKS) 
FERRY MISSION CAPABILITY: 

NORTH ATLANTIC ROUTE 
800 NM (20 KT HEADWIND, 

45 MINUTE RESERVE) 

AIR TRANSPORTABILITY 

~~~ 
C-141B - TWO EACH 

C-5A - SIX EACH 

AAH COURSE TITLES 
AAH 

COURSE 
TITLE 

Appli
cable 
MOS 

Autom Test EqUip Sta operator . . 35C20 
Printed Circuit Board Repairer... 35C 
Avionic Mechanic.... . ....... .. . 35K 
AAH Helicopter Repairer. . . . . . . . . 67R* 
Powerplant Repairer. . . . . . . . . . .. 68B 
Powertrain Repairer... ....... .. 68D 
Aircraft Electrician. .. ..... . .. . . . 68F 
Aircraft Pneudraulics Repairer. . . 68H 
Aircraft weapons Repairer . . ... . 68M 
Aircraft Fire Control Repairer. . . . 68J 
* PrOjected 

Hours 
Per 

Course 

160 
80 
80 

200 
72 

104 
112 

96 
104 
160 

Number 
Trained 

PHD 

o 
o 
4 

22 
7 
5 
6 
3 
9 
9 

Number 
Tra ined 

OT II 

9 
4 
4 

16 
6 
6 
4 
5 
8 

10 
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training with AH-64 sur
rogate trainer aircraft 
IAH-1 helicopters modified 
to accept the Pilot Night 
Vision system, Airborne 
Target Acquisition System, 
and Integrated Helmet 
and Display Sight System). 

Each trainee received 
approximately 25 hours of 
flight time in these aircraft 
prior to actual AAH train
ing. In addition, each pilot 
and co-pilot / gunner recei
ved 15 hours in an Aircrew 
part Task Trainer (ACPTT) 
Which Is a fixed, computer
assisted training device de· 
signed to teach switChol
ogy, starting and stopping, 
and the various emergency 
procedures. 

All FSED and OT II Player 
aviators were trained by 
the AAH DnD prior to re
ceiving contractor training. 

Engineering design tests 
were conducted by Army 
Aviators on the airwor
thiness, TADS/ PNVS com
petition flyoff, and flight 
characteristics of the AAH. 
All tests were completed 
prior to OT II player per
sonnel training. 

Operational Test (OT) II 
pilot , co-pilot / gunner 
training was successfully 
conducted at the contrac
tor flight facility. A total of 
12 pilots, co-pilot / gunners 
each received approximate
ly 96 hours of ground 
school and 25 hours actual 
flight time dur ing the 
training period _ These 
flight hours were in addi
tion to the DnD provided 
training. 

prototype Qualifica
tion Test - Systems 
EValuation (PQT-SE) and 
Airworthiness Flight 

40 

Characteristics (A&FC) 
training was provided to 
qualified Army Aviators 
prior to OT II completion. 

Training Devices 
During the Full Scale 

Engineering Develop
ment (FSED) phase, 15 
prototype trainers were 
developed; 13 were for 
support of maintenance 
training and two were for 
support of pilot / gunner 
training. 

These InclUded: 
Pilot Training Devices 

"Aircrew Part Task Trainer 
Pilot Night Vision System 

Trainer. 
Aircraft Maintenance 

Type Devices_ 
Composite. 

Flight ContrOl Powertrain. 
Engine/ APU. 

Armament Fire Control. 
Integrated Avionics. 

panel Devices 
• · consoles, Mainframe. 

Fuel System. 
Electrical System. 

Mission Equipment. 
Hydraulic. 

Integrated pressurized Air 
System. 

Automatic Stabilization 
Equipment. 

Fault Detection / Location 
System. 

De-Ice System. 
"Nomenclature chang

ed to Cockpit Weapons 
Emergency procedure 

Trainer (CWEPTl. 
.. provides Floppy disc 

computer capability for 

tion Is that the SPAS for
mat was well received. 

The Authorized Stock
age List (ASL! and pre
scribed Load List (PLL! 
furnished for support Of 
OT II were delivered to the 
OT II test site 100% com
plete in both range and 
depth of spares and repair 
parts. 

The performance of the 
Automatic Test Equipment 
and Test program Sets 
(TPSS), furnished for sup
port of OT II, has been 
outstanding. 

In summary, the APACHE 
logistics program Is look
Ing good. OT II has 
demonstrated that It will 
truly be supportable when 
fielded. 

OT II 
we recently completed 

the operational test lOT III 
on the APACHE. The three 
aircraft flew In excess Of 
400 hours to test the total 
system. OT II was truly a 
field test. For the first time 
the front line aviator and 
mechanic took the AH-64 

I 

and put It thrOugh a nor
mal attack unit mission 
scenario. 

While OT II results are 
not yet available, I am con
fident that the APACHE 
can Indeed live in the for
Ward battle area and do all 
that we In the Armv ex
pect it to. 

Management 
other system panels. The APACHE is one Of, 

Some 42 draft equip- the Army'S highest priority 
ment publications in the programs and Is the 
new Skill Performance Number One aviation 
Aids (SPAS) format were priority. The APACHE At
distributed for use during tack Helicopter . program 
PT-La and OT II. initial reac- Manager (AAH PM) Is 

ARMY AVIATION, OCTOBER 19, 1981 



A Call to Arms 

IMe is proud of its 
contribution as 
a supplier to the Army 
Aircraft Industry. 

IMC Manufacturers: 

• Specialized AC & DC Motors 

• Fans & Blowers 

• Valves 

• Atomizers 

• Pressure Switches & Actuators 

• Auxiliary Power Supplies 

for the 
AH-64A 

Bugler 
Veleran Corps of Artillery, SNY 

Organized 1790 

1(1) liit3 
IMC MAGNETICS CORP. 
Executive Offices and Easlern Division ~570 Main Street. Westbury, New York 11590 
Arizona Divis lon - 1900 East Fiflh Street, Tempe. Arizona 85281 
New Hampshire Division -Route 16B, Rochester, New Hampshire 03867 
Western Oivlslon -12B27 Hiddencreek Way. Cerritos, California 90701 
Hansen Manufacturing Company, Inc. - McKaw Summit, Princeton, Indiana 47670 
A .K. Fans lImiled-32/34 Park Royal Road, London, NWtQ 7LN England 
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FIGURE 18 

AAH PROCRAM MANACEMENT STRUCTURE 
I 

PROGRAM MANAGER ASST PR OO MO " 
, I WASHINGTON ~ AOYANCED ATTACK _ "" . '''lUAII ON 

FiElD Off iCE R (O UI HMENT ~ 
HEliCOPTER lOOlSm , , 

I····················: [, ............ -: 
PROJE CT PROD UCT 

MANAGER ..... MANAGER HElLFIR E PM 
, TADS / PNVS XM788 / XM189 LI AISON OFC 

30MM AMMUNITION 

I 

i I I I I I I, PR OO RAM 'I l PRODUC T I' LOG I STI CS 
O PERA TIO NS I AD M' N' I MA N AGEMENT ASSUR AN Cf MANAG EM ENT RESEA RCH SER VIC ES 

DI VISIO N O ffi CE DIVISION DIVISIO N O FF IC E 

, 
I I, CONFIG ,I / 1 TEC HN lCAl ,I I rROCUREMEN~I _ (ONfI!Ol , DIIIICHON. 

M ANAG EMENT MANAG EMENT & PROO U C TIO N IS ' ABtiStiM!NI 01 PIIIORITIIS 

OffiC E DIVISION D IVI S IO N ••••• IASIIING AUTHORIlY 

chartered by t he secretary to assist t heir respective a superb job in t ranslating , of the Army and reports to project offices in their proj- the Army's AAH require-, , , the CG, USADARCOM. ect efforts (See Figure ments Into a most out-
The Program Manager is 181. standing weapons systems, 

delegated fU ll line authori- The faces that go with Program Manager's ty for the management the names and titles are Comment , and the technical direction shown on the AAH PM Man-
of t he program, and Is agement Team photo- The Target Acquisition 
responsible and account- chart appearing in the Designation Sight I Pilot 
able for total program centerfold Of t his issue. Ni g h t Vi sio n sensor 
planning and directions, Since t he AAH develop- (TADS/PNVS) with the f ire 
and controlling t he alloca- ment program is a joint ef- contro l comprise the 
tion and use of all re- fort of both the Army and heart of the APACHE. This 
sources authorized for the industry, an organization equipment enables t he , execution of the program. chart of the prime con- AH-64A to find, f ix, and 

The AAH program Office tractor, Hughes Helicop- destroy targets in both 
Is structured under the ters, Inc., fO llOWS im· day and night, and in 
multi- level project con- mediately after the AAH adverse weather. 
cept. The project managers PM photochart. In the next article, Col-
of t he TADS / PNVS and The APACHE Develop- onel "Don" wray, t he Pro· 
30mm ammunit ion devel- ment Team, 19 major con- ject Manager for t he 
opments report to the tractors In t he aerospace TADS/ PNVS, discusses the 
AAH PM and use certain industry led by Hughes system, Its capabilit ies, and 
elements of the PMO staff Helicopters, Inc., has done the status of the program. 
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DEPARTMENT OF TH E ARMY 
m,,,.,,,", us ~R IIIV MATERIEL DEVELO~MENr AND READIN ESS COMMAND 

500 1 ElstNHD WE R AHNUE. AlEXA NDRIA. VA. Z2333 

Helicopter operations and field tests have confirmed the immediate availability 

and essential fire support attack helicopters pl'Ovide the gT'Ound cOJmlander. 

The Cohra, presently undergoing modernization , has done il fine job , but it does 

have limitat ions. The Advanced Attack Helicopter (Apache ) was developed and 

will be produced to offset the limitations and increase the Army's a irborne 

weapons platform capabilit y t o rapidly mass anti-armor firepower at decisive 

points in the forward battle area . 

The Apache helicopter ha s boon designated the Army's Number 1 Aviation Program. 

The tough task of producing and supporting the Apache, with the resources that 

have been progr amed will require the combined efforts of Hughes Helicopters, 

their team of subcontractors and associate firms and seven Army program/proj ect 

managers all under the direction of the AAlI PH. The other Army Project 

Managers ass isting him are : Hr:LLFl RE/Ground Laser Locator Designations 

(HJ::LLrIRE/CLLD), Target Acquisition Designation Sight/Pilot Night Vision 

Sensor (TADS/PNVS), Training Device s (TRADl:), Aircraft Survivability I:quipment 

(ASE), Navigat ion Control Systems (NAVCON) and 30mm Ammunition. 

Let me assure you of my personal support for the Apache attack helicopter , and 

emphasizo that all element s of DARCOM are in f ul l support of the Program Manager 

as he prepares to prodUce and support this much noeded Total System for 

Battle . . t he APACHE. 

DONALD R. KEITH 
General, United States Army 
Commanding 



T ADS/PNVS: The eyes 
of the Apache's 

Weapons System! 
DDDDDDDDDDDDDD 
By Colonel Donald R. Wray, PM;...TADStPNVS, and 
Mr. John A. Steele, Office of the Project Manager 

THE AH·64, a new generation Of U.S. 
Army airborne attacK vehicle, Is de· 
signed to fly night or day, in gOOd 

or adverse weather, and at altitude or 
below the tree line to deliver its ord· 
nance effectively on enemy targets. 

The Target ACquisition Designation 
Sight/Pilot Night Vision Sensor (TAOS/ 
PNVS) System, the "eyes" of the AH·64 
helicopter, Is the primary system used 
to accomplish this tasK. The TADS /PNVS 
incorporates state·of·the·art advance· 
ments which provide Army aviators 
with an adverse weather, day or night, 
fighting machine. 

The AH·64 equipped with the 
TADS/ PNVS completed opera· 
tlonal Test II (OT II) in August 
1981, In preparation for a 
DSARC III and a full production 
deCision in December 1981. 

What specifically is the 
TADS/ PNVS? HOW does it fit in· 
to the overall AAH Program? 
Read on and you will gain an 
appreciation for the "eyes" of 
the AH·64 weapons system. 

TAOS 

assemblies: the Day sensor and Night 
Sensor. All sensors are boresighted to a 
common line of Sight. 

The Day Sensor includes: 
• Direct View optiCS (DVO): Provides 

monocular viewing of the target area 
with a narrow or a wide field·of·view op· 
tlon. 

• Day Television (DTV): Provides in· 
creased viewing capability during per· 
iOds of restricted visibility, I.e., haze, fog, 
etc., with a narrow or a wide fleld·of· 
view as well as higher magnification for 
improved target detection / recognition 

at increased stand·off ranges. 
• Laser Spot Tracker: Pro· 

vides for the detection and 
tracKing of targets being iden· 
tified by a remote laser source. 

• Laser Rangefinder /Des· 
Ignator (LRF / D): Provides for 
the ranging and designating of 
targets for delivery of on· 
board ordnance or remotely 
fired laser guided ordnance. 

The TADS located in the 
lower turret assembly of the 
TADS/ PNVS system (Figure 1) is 
used primarily for target 
searCh, detection, and designa· 
tion. It is divided into two sub· MR. STEELE 

The Night Sensor inCludes a 
Forward LOOking Infrared 
(FUR) Sensor which provides 
for day or night recognition of 
tactical targets during good or 
adverse weather by resolving 
infrared (thermall radiations In· 
to imagery imagery of all ob· 
jects in the battlefield area. 

The co·pilot / gunner (CPCI 
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has three fields-of-view 
(FOV) available to him in 
the Night Side Sensor; a 
narrow FOV, a medium 
FOV, and a wide FOV. Once 
the target is acquired by 
the Night Side FUR and a 
closer look is desired, the 
CPG can go to narrow FOV 
and underscan the scene 
(zoom) by putting him 
visually within " hailing" 
distance of his intended 
target. 

With a flip of a switch, 
the front seat aviator can 
command any of the 
above options on either a 
heads-down or heads-up 
display. Once the target is 
acquired and designated, 
automatic tracking of the 
target by the system al-

lows ordnance to be 
delivered on both station
ary and moving threats 
with pinpoint accuracy. 

PNVS 
The Pilot Night Vision 

sensor (PNVS) located In 
the upper turret assembly 
Of the TADS / PNVS (Figure 
1) has the primary func
tion of providing the pilot 
with adverse weather, day 
or night, flying capability 
to and from the desig
nated engagement areas. 

The PNVS consists of a 
gimballed (in both azi
muth and elevation) FUR 
sensor which responds to 
the position of the pilots 
head as a result Of 
Infrared-optical coupling. 

ARMY AVIATION, OCTOBER 19,1981 

With a high slew rate with 
no over or under shoot, 
and a high field of regard, 
the PNVS I iterally becomes 
the "eyes" of the AH-64. 

As an added dimension, 
the FUR imagery Is dis
played to the pilot along 
with all the necessary 
critical flight parameters 
for each of four separate 
flight modes - cruise, 
transition, hover, and bob
up. The vehicle for this 
display is through 
cathode Ray Tube (CRT) 
to a single monocle in 
front of the pilots eye. 
The CRT and monocle com
prise the major portion Of 
the Integrated Helmet 
and Display Sight System 
UHADSSI. 
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I, Operation of the PNVS 
has been demonstrated in 
all types of weather from 
Ifog to snow and from cold 
weather to hot during 
iboth day and night flying, 
'The PNVS has shown 
through extensive test 
and flight operations to be 
a highly reliable system by 
whiCh the AH-64 pilot can 
perform his designated 
function, 

New: ANVIS 
To further evaluate 

PNVS capability prior to 
AH-64 availability, the PM 
AAH and the Director, 
Night Vision and Electro
Optics Laboratory (NV & 
EOl), are supporting a 
joint flight evaluation of 
'the PNVS and the third 
generation night vision 
goggles, I.e " Aviator 
Night Vision Imaging Sys
tem (ANVIS)' 

The evaluation is design
ed to show individual 
system capabilities and 
limitations and inter
system compatibility dur
Ing periods of darkness 
and adverse weather in a 
typically European environ, 
ment when the probability 
of that adverse weather Is 
the greatest. 

Consequently, the evalu
ation will be conducted 
this Winter, Each night vi
sion system will be sub
jected to Similar weather 
conditions during such 
flight profiles as nap-of
the-earth, precision hover, 
bob-up and remask, take
off and landing, and point
to-point navigation, 

System performance 
will be evaluated to illus-
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trate the capabilities of 
each night vision device 
particularly In adverse 
weather conditions, It is 
anticipated the data gath
ered from this evaluation 
will extend the known 
PNVS safe operating re
quirement limitations, to 
allow visual flight limita
tions in IMC conditions, a 
quantum jump in nightl ad
verse weather operations, 

ATE 
To facilitate mainte

nance and trouble Shoot
ing of the AH-64 aircraft 
system, Automatic Test 
Equipment (ATEI stations 
are being developed, In 
order for the TADS / PNVS 
system to utilize those ATE 
stations, peculiar TADS I 
PNVS subsystem Test Pro
gram Sets are being devel
oped consisting predom
inately Of test programs 
loaded on magnetic tapes, 
back-up test requirements 
documents and particular 
interface equipment. 

The TADS/ PNVS related 
aircraft components will 
require a total of 92 Test 
Program Sets which will 
automatically test not only 
the electronics compo
nents, but also the electro
optical components (TV 
Sensor, Laser, Tracker) with 
the same speed and ac
curacy, TADS I PNVS Test 
Program Sets demonstrat
ed during OT " that 
automatic testing Of the 
TADS / PNVS components 
can be accomplished 
quickly and accurately bas
ed on calibrated baselines, 

Testing of electro
optical devices, in par-

ticular, previously a time 
consuming and subjective 
task with marginal accur
acy, has become a qUiCk, 
quantitative effort with a 
high degree of accuracy, 
Thus, the use of the ATE 
for the AH-64 as a whole 
and the TADS / PNVS, In par
ticular, will substantially 
reduce equipment test 
times and related mainte
nance efforts - a signifi
cant contributor to in
creased aircraft availabil
ity, 

Program status 
After months of training 

on both the TADS/ PNVS 
and the YAH-64, U,S, Army 
personnel from Fort Ord, 
CA, and the AAH Develop
ment Test Training Detach
ment at Yuma, AZ, con
ducted a successful AH-64 
Operational Test II (OT III 
at Hunter-Liggett Military 
Reservation, CA, The OT II 
exercise, whl.ch termin
ated on 31 August 1981, 
will set the stage for an 
ASARCI DSARC In December 
1981 , and a full production 
go ahead anticipated short 
Iy thereafter, 

In February 1981, a con
tract was awarded to Mar
tin Marietta Corporation 
for 521 million to start the 
procurement cycle on 
Long Lead Time Items re
quired to meet the 
TADS / PNVS established 
delivery schedule , The 
final production Readi
ness Review (PRRI was 
held at Martin Marietta 
Corporation, 3-7 August 
1981 , by the Government 
to assess Martin Marietta's 
production Position, 
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The PRR team determin
ed Martin Marietta corpor
ation was readv for full 
Production and assessed 
them as " lOW risk" in terms 
of production readiness. 
With the delivery of the 
first TADS/ PNVS equipped 
AH·64, now scheduled for 
November 1983, the U.S. 
Armv will be receiving a 
proven, tested svstem. 

TADSI PNVS represents 
the kev to performing the 
AAH mission. The fire
power available In all types 
Of weather, dav or night, 
will provide airborne capa
bi litV never experienced in 
Armv rotary wing aviation. 
Proven, tested and depend
able, the TADS/ PNVS is be
ing demonstrated todav as 
the "eves" of the AH-64 
weapons svstem. 

Program Manager's 
Comment 

up to this paint, we've 
provided an update of the 
APACHE, its technical 
status, and the current 
program with Its Armv and 
Hughes management 
teams. Training to use the 
complex equipment has 
been a tough task. 

In order to train without 
Interrupting the APACHE 
development program, 
surrogate equipment and 
the Development Test 
Training Detachment 
10TTOI were established. 

One of the Instruc
tori Admin Officers for the 
DTTD, CWO "ChuCk" Tldey, 
covers the unit'S ac
complishments, challenges, 
and the future mission of 
this one-of-a-kind unit. 

I 1 ... -' .'it' 
t. n i'~~ . .L 

-... lj' , 
. : ~~ 

USN-USMC Interest In the AAH was shown when the PM 
APACHE landed recentlv aboard the U.S. Navy "peleliu" 
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DTTD. 
Mission Complete! 

DDDDDDDDDDDDDD 
. By CW 4 Charles M. Tidey, 

OTTO ATAFCS IP/Administrative Officer 

A s mentioned in previous Army 
Aviation Magazine articles 
(NOvember 1979 and October 

19801, the Development Test Training 
Detachment (DTTD) was activated on 1 
February 1979 to train selected person
nel in the use of the Advanced Attack 
Helicopter's highly sophisticated Pilot 
Night Vision Sensor (PNVS), Target AC
quisition Designator Sight (TADS), and 
HELLFIRE Modular Missile System. 

That challenge has been met, and by 
the time this article is printed, our mis
sion will have been completed. 

34 months of activity 
On 31 December 1981 , 34 months 

after It was activated with four commis
sioned officer aviators, 12 warrant of
ficer aviators, 40 enlisted personnel and 
eight aircraft (two UH-1H, two AH-1S 
(EACS), two JAH-1S (ECAS) PNVS equipped, 
and one JAH-1 R and one JAH-1 G each 
Airborne Target Acquisition Fire Con
trol System (ATAFCS) and HELLFIRE 
modular miSSile system equipped), the 
DnD will be deactivated. 

Complete programs of Instruction 
(POI'S) were researched, writ
ten, and presented for the 
PNVS qualification, familiariza
tion, and orientation courses, 
the ATAFCS course, and the 
HELLFIRE Modular Missile 
System course. A total of 26 
aviators were qualified in the 
PNVS system while an add i-
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tiona I 26 received familiarization 
courses that varied in length from bare 
minimum Of four flights to just short Of 
a full qualification. 

In addition to this, 32 aviators receiv
ed ATAFCS and HELLFIRE Missile System 
qualifications in preparation for either 
the HELLFIRE Operational Test II, con
ducted during the summer of 1980, or 
for their participation in the Advanced 
Attack Helicopter's Operational Test II 
conducted In JUne-August 1981. Also In 
preparation for the OT's In excess of 20 
Army Aviators received both Night 
Hawk and Night Vision Goggle Qualifica
t ions. 

Extensive briefings 
During the past two + years, a total Of 

156 TADS/PNVS briefings were given 
throughout the world and 82 demon
stration flights were presented to num
erous personnel. 

A recapitulation of those receiving 
briefing and demonstration flights 
would Include the under secretary Of 
Defense (R&D); the Minister of Defense 
for the Federal Republic of Germany; 

several four-star Generals, in
cluding the Army Vice Chief Of 
staff; numerous other General 
officers, including five foreign 
general officers; and Members 
of Congress and Congressional 
staffers. 

In addition to the foregoing, 
many other dignitaries have re-
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celved only the TAOS I PNVS paring to send the Martin introduce new, highly 
briefing. Marietta equipped PNVS sophisticated systems 

In May and June 1981, an surrogate aircraft and four such as those found on the 
aviator from both the Fed· of our PNVS, Night Vision APACHE into the Army. 
eral Republic of Germany Goggle, Night Hawk In· Future Involvement 
and Italy underwent a 17.S structor pilots to Europe 
flight hour PNVS famlliari· along with two Night Vi· The fact that the DTID's 
zation course at our train· sion Laboratory pilots for mission is now completed 
ing base while an English an In·fllght demonstration does not, however, signal 
aviator received an orlen· of the PNVS and Aviator the end of our Involve· 
tatlon course. To under· Night Vision Imaging ment with the Advanced 
score the Federal Republic System (ANVIS), a follow Attack HeliCOPter pro· 
of Germany's interest in on to the AN I PVS·S's, In gram. All of the personnel 
this aircraft and Its sys· the environment In which of this detachment who 
tems, It Is Interesting to they will ultimately be have acquired AAH pecul· 
note that three German "proven." lar skills will be Identified 
aviators, Including the one Cost effective way In their official records 
who had received with a project Develop· 
training, observed the Looking back over the ment Identification (PDIl 
AAH during its Operational last 34 months, all of us In Code that will enable easy 
Test. the DTID are In agreement Identification of these 

Additional free world at· that the establishment of trained personnel at a 
tention and Interest for a detachment such as ours, later time in the AAH'S pro· 
possible procurement was where a multitude of the curement schedule. 
exhibited by three French "known" expertise In a In addition to this, three 
aviators Who received a given area lin our case It Of our warrant officer avla· 
briefing and demonstra· was the night NOE flight tors are going to Fort 
tlon In the PNVS during environment using two di· Rucker in early 1982 to be· 
September Of 1981. mensional displays) is as· ' gin the arduous task of 

Z "d t t sembled and then surro· 1 putting together the 
ero acci en ra e gate trainers are used to YAH-64 transition course. 
Another significant train unqualified person· They will be followed a I 

achievement of this unit nel, has proven to be a I year or so later by three 
has been that throughout most cost effective way to more who will be return· 
all of our training courses i-----;" 
we have maintained a 
"ZERO" accident rate. 

This is particularly note· 
worthy because our train· 
Ing is conducted in the 
NOE environment and of 
the approximately 7,00e 
hours of flight time logged 
by our cadre of Instructors 
over the past 34 monthS, 
almost 2,000 hours - or 
nearly 30% of it - has been 
in the night NOE environ· 
ment. 

AS of this writing, Me 
Edward M. Browne, AAH '-__ --'-'---' 
Program Manager, is pre· 
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ADATS 
Assault Breaker 
ATLIS 
COllllerhead 
Galtleo 
Gemini 
1WX 
Mariner • 

;- .-- ----" 

What do these 
uncommon space and 
defense systems have 

ln common? 

Martin Marietta 
Aerospace . 



Pershin!Z 
Pave Pe'flny 
SCATHA 
Skylab 
space Shuttle 
l"ADS/PNVS 
Titan 
Viking 
VLS 
Voyager 

Three decades of experience have brought 
Martin Marietta three decades of success as 
a prime contractor and principal supplier 

of land, airborne and space systems. 
We tum concepts into realities, from design 
and engineering through manufacturing 

and final testing. 

Our wide range of tactical and strategic 
projects involve areas such as missiles, 

guided projectiles, c: space launch 
vehicles, satellite instrumentation, and 

composite structures. 

Today 25,000 people, supported by 82 
advanced laboratories, work in technolo

gies as diverse as microelectronics, lasers, 
materials, millimeter wave, infrared, 

synthetic aperture radar and electro-optics. 

The innovative systems that mark our 
progress through the modem era of space 

and defense all reflect the broad-based 
scientific and engineering capability which 

is our single most important resource. 

NlARTIN NlARIETTA 
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COLONEL 
DONALD P. 

WRAY 
PROJ MANAGER 

TADS/ PNVS 
1992 

MR. 
ROBERT D. 
HUBBARD 

CHIEF, TECH 
MGT DIVISION 

1961 

MR. 
FREDERICK D. 

MURPHY 
CHIEF, PROG 
MGT DIVISION 

1925 

MR. 
RONALD E. 

BOEHME 
CHIEF, PROC & 
PROD DIVISION 

1937 

MAJOR GENERAL 
EDWARD M. 

BROWNE 
AAH PROGRAM 

MANAGER 
1911 /12 

MR. 
WILLIAM H. 

BRABSON, JR. 
DEP PROGRAM 

MANAGER 
1911 

MR. 
ROBERT L. 
JACKSON 

CHIEF, LOG 
MGT DIVISION 

1946 

DR. 
FRANCIS E. 

SPRING 
CHIEF, OPNS 
RES DIVISION 

1931 

LT. COLONEL 
JOHN MARCY 

ASST PROGRAM 
MANAGER 
(LOGISTICS) 

1921 



IANAGEMENT 
QJGRAM MANAGEMENT TEAM 

(ARMY) 

J ...------r--------, 
I 

1 
1 

COLONEL 
HAROLD L. 
JOHNSON 
ASST PM 

<TEST & EVAL) 
AV 899·5105 

MR. 
ALBERT J. 
LAUBER 

CHIEF, PRODUCT 
ASSUR OFFICE 

1952 

MR. 
JAMES N. 
HEMMER 

CHIEF, CON FIG 
MGT OFFICE 

1941 

MAJOR LYLE 
D. MONSON 

ASST TO PM FOR 
ANALYSIS, RE· 

SEARCH, & MGT 
1912 

LT. COLONEL 
DAVID LOGAN 

PROJ MANAGER 
30 MM AMMO 
AV 880·3612 

LT. COLONE~ 
GALEN ROSHER 
ASST PROGRAM 

MANAGER 
(REQUIREMENTS) 

1921 

LT. COLONEL 
CARL PROPP 
CHIEF, WASH· 
INGTON, D.C. 
FIELD OFFICE 

284·8939 

AUTOVON: 693·XXXX 
COM'L: (314) 263-XXXX 

ADDRESS: ADVANCED ATTACK 
HELICOPTER PROGRAM MGR, 
4300 GOODFELLOW BLVD., 

ST. LOUIS, MO 63210 
~ ________________ ~53 
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Hughes 
Helicopters 

PAUL K. 
HENNEY 

VP, AH·64A FINAL 1-_-1 
ASSEMBLY AND 

FLT TEST FACILITY 
(MESA, ARIZONAJ 

R.E. 
SNYDER 

DIRECTOR, 
ADVANCED 
PROGRAMS 

JACK O. 
REAL 

PRESIDENT 
AND 

CHIEF EXECUTIVE 
OFFICER 

NORMAN B. 
HIRSH 

VICE PRESIDENT 
AAH PROGRAM 

RONALD H. 
BALLARD 

AH·64 
PRODUCTION 

PROJECT 
MANAGER 

VINCENT F. 
CREMONESE 

AH·64A 
PRODUCTION 

PROD SUPPORT 
MANAGER 



MANAGEMENT 
AAH PROGRAM MANAGEMENT TEAM 

(HUGHES) 

THOMAS 
MAGUIRE 
AH-64A 

PRODUCTION 
PROGRAM 
MANAGER 

JAMES E, 
MCKEE 
AH-64A 

PRODUCTION 
OPERATIONS 

DIRECTOR 

TEO P_ PAPPAS 
AH-64A 

PRODUCTION 
PROGRAM PLANS 
AND CONTROLS 

MANAGER 

JAMES B. 
SCHENKELBERG 

AH·64A 
PRODUCTION 

FINANCIAL 
MGT MANAGER 

CORRESPONDING 
ADDRESS: 

CENTINELA AND 
TEALE STREETS, 

CULVER CITY, 
CA 90230 

Mol. LEIB 
AH-64A 

PRODUCTION 
ENGINEERING 

PROJECT 
ENGINEER 

RICHARD A. 
WILLIAMS 

AH-64A 
PRODUCTION 

CONTRACTS AND 
PRICING MGR 

TELEPHONE: 
AREA CODE 

(213) 
305-5000 
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TRADOC SYSTEM 
MANAGER (fSM) 
ATTACK HELI

COPTER 

MAJORIPI 
WILLIAM P. 

LEACH, 
TRAINING 

MAJOR 
MICHAEL L. 

BRlnlNGHAM, I-.... ~ 
TEST ANO 

EVALUATION 

MAJOR 
GARY M. 

BASS, 
COMMANDER, 

DnD 

CW3 
GARYW. 

DOMBROSKI, 
MAINTENANCE 

OFFICER 

MASTER 
SERGEANT 
ANTHONY 

JOSEFOWICZ. 
1SG- DnD 

COLONEL 
DAVID L. 

FUNK, 
TRADOC 

SYSTEM MGR 

MAJOR 
JIM 

ROOP, 
LOGISTICS 

MAJOR 
KENNETH 
LANDON, 

ASSISTANT TSM 
- COBRA 

DEVELOPMENT 
TEST 

TRAINING 
DETACHMENT 

MAJOR 
ALLAN G. 

JOHNSTON, 
XOAND 
OPNSO 

SERGEANT 
FIRST CLASS 

JOE E. 
GASSEn, 

MAl NT NCOIC 



Aircraft Cear Corp. performs 
For Hughes Helicopters VAH-64 Team 

Aircraft Gear Corporation produces the intermediate and tail 
rotor gearboxes for the Hughes YAH-64. A unique feature of 
the gearboxes is that they employ only grease lubrication for 
high reliability and low maintenance. These grease gearboxes 
represent the f irst time this technology has been successfu lly 
demonst rated in the helicopter industry. Complete load-run 
testing is accomplished on test facilities established at Aircraft 
Gear Corporation. 

Aircraft Gear has delivered 
55,000 Aircraft Engine Gearboxes 
and Shafts to the aerospace 
industry over the past17 years and Is 
proud to be a member of the 
u.S. Army-Hughes NO.1 Team 

The Main Rotor Shaft utilizes 
the unique marriage of INCO 
718 and maraging stee l 
through an inertia weldment. 
Weight saving : approx . 16 
pounds. 

AIRCRAFT CEAR ~ 
CORPORATION 

6633 W 65th Street. Chicago. Illinois 60638 • Telephone 312 594-2100 
TWX No. 910·224·3044 



ing from short tours in rr::ii:r----------- - - liM.:1'C"1 
Korea and three months 
prior to Fort Rucker receiv· 
ing their YAH·64 training 
aircraft three more of our 
warrant officers will be 
brought back from their 
upcoming assignments in 
Germany. Of the three reo 
malnlng warrant officers, 
two will be assigned to 
DARCOM and one to the 
Aviation Maintenance Test 
Pilot School, Fort Eustis. 

Before closing, each of 
us in the Development 
Test Training Detachment 
would like to thank Me Ed· 
ward Browne, AAA Pro· 
gram Manager, and COL 
George Christensen IRet.), 
Assistant PM AAH for Test 
and Evaluation at the time 
the OTTO was conceived 
and the out going project 
Manager, U.S. Army Drone 
program, for giving us a 
chance to accept the 
challenges that the YAH· 
64's systems presented 
and for allowing us to be In 
the forefront of the 

development and testing l--...:~~~==::§::~=::~::::=1 of the Army's APACHE. 

The key players 
Following Is a list of 

some of the detachment's 
supervisory personnel, so 
that if you In Army Avla· 
tion Should happen to 
meet one of them, you 
can ask them for a first 
hand account of the AAH, 
Its subsystems and capabl· 
litles. 

MAJ Garry Bass, Cdr, 
asgmt pending; MAJIP) Bill 
LeaCh, former Cdr , 
TSM-Attack, Ft. Rucker; 
MAJ Allan Johnson, XO I 
DPM, Germany. 

CW4 Joe Koch, SIP/ YAH· 
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64 Qual, Ft Rucker; CW4 
Larry Proper, IP/ YAH·64 
Qual, DARCOM; CW4 Mike 
Talton, IPIIFE, Germany; 
CW4 Chuck Tidey, IP, Korea. 

CW31PI Stu Park, SIP, Ft 
Rucker; CW31PI Ken Shriver, 
IP/ SafO, Germany; CW3 
Jack Berry, IP, ERAU I Ft 
Rucker I Korea; CW3 Gary 
Dumbroski, IP, MalntO, Ft 
Eustis; CW3 Randy Dyer, 
IP/YAH·64 Qual, DARCOM; 
CW3 D. Ray Hixson, IP, 
ERAU I Fort Rucker I Korea; 
CW3 AI Sellers, IP, Ft 
Rucker; CW3 Bill Yarlett, 
IP/ YAH·64 Qual, Germany. 

MSG TOO~ny~dt~~~~:~~:~~ 1SG, Asgt 0 
Gassett, i 
many; SFC Aubry R,.·"nn' 
ton , Armament; 
Dave Blazek, Supply, 
SSG Roger Clark, ilT "nM< 

Korea; SSG Gene MI "nn,,, 
Tech Supply, Re':rullter 
tv, site pending; SSG 
Englert, PNVS Fit Line 
NCOIC, asgmt pending; SSG 
Larry Trout, Qual YAH·64 
Maint, asgmt pending; SSG 
I.G. Gaines, PNVS Surrogate 
CE, Germany; SGT Ben Brattl 
Qual YAH·64 Maint, asgmt 
pending . 
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HELLFIRE Country 
Where tanks fear 

to tread. 
00000000000000 
By COL Stanley D. Cass, PM-HELLFIRE/GLD, 
and LTC Eddie R. Sims, Assistant PM-Laser 

T
HE HELLFIRE MOdular Missile Sys- tem proved Its effectiveness against the 
(HMMS) is the primary armament "enemy. 
for the AH-64 Advanced Attack Hel- The live firings wwre conducted 

icopter. The HMMS is under develop- under a variety of visibility conditions 
ment by the U_S_ Army Missile Com- (day, night, smoke, and dust) and exer-
mand (MICOM) at Redstone Arsenal, Ala- cised many of the launch modes of this 
bama. potent anti-armor system. HELLFIRE 

Activity In HELLFIRE Country during missiles were launched against remotely 
this past year has pOinted toward refine- controlled target vehicles In a realistic 
ment of the system to increase its per- test of the total system, including 
formance characteristics, and to prove ground and remote airborne designa-
by testing that the HELLFIRE Modular tion Systems. 
Missile System meets every aspect of the Preliminary scoring for accuracy 
user's requirements. r ___ ... Sh ... O;.w..,s that HELLFIRE scored ten-for-ten. 

Operational Tests 
HELLFIRE has Just successfully 

completed Its second exposure 
to operational troops in the 
AAH OT II tests conducted by 
OTEA. The test which began on 
1 June 1981 with exploratory 
testing, concluded during the 
last two weeks of August with 
twelve live firings of the HELL
FIRE from the AH-64. 

Non-live firing portions of 
the test Included force-on
force trails pitting the AH-64 
with HELLFIRE against an ar
mored force complete with 
simulated air defense threats. 
In both day and night engage
ments, the laser weapon sys-
ARMY AVIATION, OCTOBER 19, 1981 

COL CASS 

LTC SIMS 

TWO of the 'missiles were 
declared to be "no tests." 

The Army aircrews who fired 
HELLFIRE missiles and 
deSignated for them were not 
the only ones who had first
hand experience with HELLFIRE. 
Maintenance personnel, 
operating at both AVUM and 
AVIM levels, found HELLFIRE 
easy to maintain and' very reli
able. The system support pack
ages tested during both of 
these operational tests were 
found to be satisfactory. 

The HELLFIRE OT from sur
rogate COBRA ai rcraft was con
ducted during the Summer of 
1980. The results of that test 
were equally outstanding in 
every respect. These opera-
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tional tests demonstrated 
the capability of the total 
system to detect, engage, 
and kill stationary and 
moving hard point targets 
while operating in the 
autonomous and remote 
designation modes. 

The Army is not the only 
member of the U.S. Armed 
FOrces which intends to field 
the HELLFIRE Missile System. 
The U.S. Marine Corps has 
plans to put HELLFIRE on its 
SEA COBRA's. In late May 
1981, four HELLFIRE Missiles 
were launched by Marine 
Corps personnel from a 
COBRA during the MULE OT 
tests. Fired in both the 
direct and Indirect launch 
mOdes, all four missiles 
scored direct hits on mov
Ing tactical targets desig
nated by a Marine corps 
operator. 

Qualification 
Testing 

In addition to the opera
tional testing, extensive 
environmental testing of 
the HELLFIRE system has 
been accomplished. These 
tests have demonstrated 
the system's ability to 
withstand the various 
transportation and stor
age environments ex
pected to be encountered 
by a fielded weapon sys
tem, 

Tests were concluded 
by firing missiles at am
bient temperature to 145' 
and -45' F, Preparations are 
in progress for production 
testing. In addition to ac
ceptance tests, these will 
include surveillance , 
source Qualification, and 
flight confidence tests. 

60 

Engineering 
Development 

Testing 
The effectiveness of 

electro-optical weapon 
systems under various bat
tlefield conditions such as 
dust, smoke, and fOg is an 
area of concern. Because 
of this, MICOM has devel
oped a digital simulation 
to characterize total 
system performance 
where all significant ele
ments of the integrated 
weapon system perform
ance where all significant 
elements of the inte
grated weapon system 
and its environment are 
represented with physical
ly correct models which 
have been validated by 
direct experimental meth
ods. 

The Battlefield En
vironment Laser DesIg· 
nator weapon System 
Simulator (BELDWSS) Is 
being used to evaluate 
various U.S. Army electro
optical systems. As a part 
of an extensive validation 
effort for this model, eight 
live firings of the HELLFIRE 
missile were conducted 
during the Spring of 1981. 
These eight missile firings 
accomplished the objec
tive of providing engineer
ing development data 
which was their original in
tended purpose. 

The PMO took the oP
portunity to aid in the 
model validation effort as 
previously mentioned. The 
eight HELLFIRE m issiles 
were tower launched 
under battlefield obscura
tion conditions. In addl-

tion to various kinds 0 
smoke, the engagemen 
scenarious included bot 
ra in and fog, and demon 
strated Laser HELLFIRE' 
capability to operate i 
marginal environmenta 
conditions whether 'natu 
rally generated or man 
made. 

These firings served t 
validate a " rule of thumb' 
regarding the launch 0 
HELLFIRE missiles unde 
certain adverse condi 
tions. The value of thi 
"rule of thumb" was subse 
Quently shown durin 
the AAHIHELLFIRE OT. 

Production 
Operational Testing i I 

which the user operate 
and evaluates all aspects oj 
a new weapon system, an 
Qualification Testin 
where the developer ce~ 
tifies the system are th\ 
f inal critical milestonej 
prior to production. Re 
suits of both the HELLFIRl 
Operational Test con 
ducted last year and th 
AH·64 operational Test in, 
dicate that the HMMS i1 
ready for production. AC; 
cordingly, the HELLFIRE 
PMO is deeply involved i~ 
the preparation for the 
ASARC/ DSARC Milestone "[ 
review where the fUll pro 
duction decision will be 
made. 

Preparations for these 
reviews are running con~ 
currently with activity to 
Insure that production ca~ 
start in early 1982. coni 
tracts have been negotH 
ated and signed for the a~ 
Quisition of long lea ~ 
times and for initial pr 
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How to punch the 
armor superiority theory 
full of holes: f!T-If~~::.:t 

HELLFIRE. 

HELLFIR E is the armor-penetrating 
weapon system that 's rated AAA
accurate , adaptable and affordable. 
• Accuracy. Direct-hit capability has 

been demonstrated through test
proven performance. Lethality is high. 

• Adaptable. Modular design accommo
dates present and future guidance sys
tems . Airborne or ground launched. 
Direct and indirect firing modes. 

• Affordable. Crew and ai rcraft surv iva
bility, launch and leave and multiple 
target engagement capabilities add up 
to true cost-effect iveness. 

' L 

H ELLFIR E was developed 
by the U.S. Army Missile Command 
at Redstone Arsenal, Alabama, and 
the Miss ile Systems Division of 
Rockwell Inte rnat ional. Missile 
Systems Division, Defense 
Elect ronics Operations, 4300 East 
Fifth Avenue , Columbus, Ohio 43216. 

~I~ Rockwell 
.,.~ International 

. .. where science gets down to business 
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ductlon faCilitation . The 
prime contractor, Rock
well International corpora
tion, has submitted a pro
duction proposal to the 
Army for evaluation, and 
negotiations on this con
tract are in progress. 

In the production plan 
the Army contracts with 
Martin Marietta Corpora
tion for the missile seeker 
and then provides It to 
Rockwell International as 
Government Furnished 
Equipment GuidanCe and 

control units and the 
launcher will be assembled 
by Rockwell. Mating cif the 
seeker, warhead, and mis
sile bus will be accomplish
ed by the Army. The effi
ciency of this arrangement 
is further enhanced by the 
fact that First Article Tests 
will conclude with product 
validation testing. 

Decision Time 
In the early 1970's, a 

threat was postulated for 
the 1980-1995 tlmeframe. 

That threat generated thl 
Army's stated need for 
tank killing system wit 
HELLFIRE 'S capabilities 
That threat is today's rea II] 
ty, It certainly has noq 
diminished; It increaseq 
with each day that passesJ 

HELLFIRE has demon! 
strated the capability td 
meet the need. NOW is thd 
time for the Departmen~ 
of Defense to turn eve~ 
place where Army Aviatio~ 
is deplOyed into HELLFIR 
Country. 

I--_HELLFIRE MODULAR MISSILE_-l 

-fCY 
AUTOPILOT UNIT ~ ._ SAFE AND 0::=>.... . ARM DEVICE 

LASER seeKER 
IGFMI 

FAIRING ASSEMBLY 
LASER SEEKER 

CABLE ASSEMBLY 
MISSILE INTERCONNECT 

MISSILE COMPLETE 

SHROUD 
ASSEMBLY 

~ 
CONTROL UNIT 

62 ARMY AVIATION, OCTOBER 19,198' 



The AH-64A Apache 
Production Facility 

at Mesa, Arizona 
00000000000000 

A 58I,~OO square foot manufacturing 
facility on ~oo acres will open July, I983 

HUGHES Helicopters, Inc., has com
pleted the 56-month contract 
which was awarded to the com

pany in December 1976 by the Army for 
development of an Advanced Attack 
Helicopter after the Hughes entry was 
declared the winner in an AAH flyoff 
against Bell Helicopter's YAH-63. 

A decision by the Army and Depart
ment of Defense on production startup 
of the AH-64A APACHE is scheduled for 
December 1981 The Army has a require
ment for 536 AH-64AS. 

NOVember 1982 delivery 
Current planning by Hughes and the 

Army calls for production of AH-64S 
through 1989, with a peak of eight ships 
produced per month. The AH·64s will 
serve in the Army Aviation inventory 
beyond the year 2000. The first produc
t ion model of the AH-64A is sCheduled 
to be delivered to the Army in Novem· 
ber 1983. 

The primary mission of the AH·64A is 
destroying tanks. The twin·englne heli· 
copter's main weapon is the Rockwell In
ternational-developed laser-guided 
HELLFIRE antl·tank missiles, 

the AH·64A can carry up to 76 2.75 inch 
air·to-ground rOCkets. The two·man 
crew of the AH·64A will also have a 
Hughes·developed 30mm chalngun® 
automatic cannon mounted under the 
fuselage of the helicopter in a turret for 
defense against enemy troops and light· 
Iy armored vehicles. 

A special sighting system, designated 
the Target Acquisition and Deslgna· 
tlon Sight/Pilot'S Night Vision sensor 
(TAOS/ PNVS), which was developed by 
Martin Marietta, enables the AH-64's 
crew to operate In day, night or in 
adverse weather, and fire all of their 
weapons. 

During the development program 
AH·64A prototypes - designated 
YAH·64s - have logged more than 3,000 
flight test hours. 

A major concern 
For several years Hughes has been 

COnducting studies to produce the AH· 
64A at the rate of eight ship sets per 
month. Of major concern has been the 
prOviding of adequate facilities to 
fabricate, assemble, and flight test the 

which gives the AH-64A the E 
capability of standing off out· ~ 
side the range of enemy anti· 
aircraft weapons while firing its 
missiles. The AH·64A will be able 
to carry up to 16 HELLFIRE mis· 
slles. 

helicopters prior to delivery to 
the U.S. Army. The company· 
owned facility at culver City, CA 
contains approximately 7 mil· 
lion square feet of floor space 
and Is currently occupied by 
both Hughes Aircraft and 
Hughes Helicopters, Inc. 
Hughes currently operates a In addition to the HELLFIRE, 
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Multimission aircraft? 
Here's the multiband 

radio to match: 
The Collins 

AN/ARC-t86 (V). 
VHF/FM for tactical close air support opera
tions. VHF/AM for civil air traffic control. The 
Collins AN/ARC-186(V) gives you both. And at 
substantially less cost and weight than the many 
single-band radios it replaces . 

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

Small wonder the AN/ARC-186(V) has been 
selected as the. new standard VHF for the U.S. 
Air Force and is being sold for U .S. Army and 
international applications . We're delivering 6,000 
with options for 7,000 more. . 

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

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

Rockwell International 
.. . where science gets down to business 
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Flight Test Facility at 
palomar Airport, Carlsbad,' 
CA where commercial heli
copters as well as YAH-64 
prototype are flight 
tested. 

Early in 1980, Hughes re
cognized that the AH-64A 
could not be assembled 
and flight tested at pro
duction rates In the facili
ties used for the Phase 1/ 11 
Programs. Company-owned 
facilities and land could be 
made available as Hughes 
Aircraft evacuated the 
Culver City plant In accord
ance with their plan 
established In 1979. 

Also concluded was that 
only assembly could be ac
complished In Culver City. 
A search for a flight test 
sltel facllity was Initiated in 
mld-1980. Coupled with 
this search, an alternative 
analysis was Initiated to 
determine advisability of 
performing assembly at 
the flight test Site. 

After evaluating 22 Sites 
In the western half of the 
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FICURE 1 
HUCHES 

MESA, AZ 
FACILITY 

United States, the Site 
search and alternate as
sembly analysis was com
pleted In May 1981 , and 
after reView, Hughes Heli
copters, Inc., announced 
the deCision to build a new 
facility at Falcon Field, 
Mesa, AZ, to assemble and 
flight test the AH-64A. The 
facility will consist of ap
proximately 581 ,200 square 
feet on 200 acres including 
all site support functions 
arid other flight test. ISee 
Figure 1 below!. 

Many factors were con
sidered in the Site analysis, 
some of which were wea
ther, existing airfield, 
available land, zoning, air
space congestion, labor 
availability, and ordnance 
range proximity. Factors 
considered in determining 
where to assemble the AH-
64A ICulver City or MeSa) in
cluded the ability to con
struct facilities in tline to 
meet schedule, require
ments for permits Cair 
quality, environmental 

reports, builaing permits, 
etc.>, expansion flexibility, 
availability of critical skills, 
labor costs, labor stability, 
energy availability and 

. costs, and production effi
ciencies. 

The primary benefits Of 
the Mesa location to the 
AH-64A Program are labor 
availability, reduced risks 
In meeting schedule, and 
lower production costs. 

Culver City use 
The existing facility in 

Culver City will be utilized 
for AH·64A fabrication, en
gineering, product sup
port, In addition to its pro
duction of the Model 300 
and 500 series commercial 
helicopters and the pro
duction of the M242 Chain 
Gun" for the U.s. Army. 

The construction of the 
new facility is planned in 
two phases with an assem
bly building and Site work 
to be accomplished in the 
Initial phase and a ware
hOuse, paint faCility, and 
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FLIGHT ADMINISTRATION AT SECOND FLO OR FICURE 2 PERIMETER FENCE TEST 

PfRIMETER SECURITY FENCE 

CAR PARKING 

, ENTRANCES 

SECONDARY 

fUEL 

DEliVERY 
SERVICES WAREtloUSf 

ENTRANCE fENCE 
SERVICES DRIVE 

FUTURE- CITY GOLF COURS E 

=====;c=="==::;;:=====)~==~ ~==M<'DOWHl ROAD 
PARKING 

IHANGARI 
CUSTOMER 

H IGHT RAMP 

AND FIXED BASE 

MESA FACIlITY 

585,000 SO FT BUILDING AREA 
1,500 CAR PARKING SPACES 

f light hangars being com
pleted in the second 
phase. The initial phase is 
scheduled to be com
pleted In December, 1982, 
and the balance of the fa
cility by July, 1983. (See · 
Figure 21. 

Hughes Helicopters an
nounced in July this year, 
the selection of Chanen. 
Construction Company, 
Inc., of Phoenix, AZ, to de
Sign and build the initial fa
cility. Hughes has com
pleted the master plan
ning for the Site and 
design has started. 

During 1982, 600 per
sons will be required to ac
com plish the initial pro-

EXISTING fALCON FIEl D 

ductlon effort and will be 
housed in a leased facility 
in the vicinity of Mesa. 
After completion of the 
permanent facility at 
Falcon Field, the work 
force will increase to 1,800 
persons at the peak of AH-
64A production rate. A 
small percentage of the 
present Hughes Helicop
ters employees will move 
to Mesa, but the majority 
Of people hired will be 
residents of Mesa and sur
rounding communities, 
with most of the hiring 
starting in the second half 
of 1982 and continuing 
through 1983. 

After completion of the 
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D PHASE A 

~ PHASE B 

<> NORTH 

Mesa Facility, the AH-64A 
will be produced In new 
modern production build
Ings with assembly, flight 
test, and delivery being ac
complished In a single in
tegrated facility. ISee Fig· 
ure 31. 
Program Manager's 

Comment 
The new ODCSOPS Army 

Aviation Officer, Brigadier 
Ceneral "Don" Parker, 
provides us his comments 
in the following article. 
Since last year, you will 
note that BG "Dick" Ke· 
nyon (who is now DCC at 
Fort Ruckerl has passed 
the baton to BG parker. 
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FICURE 3 
MESA, AZ 

PRODUCTION 
FACILITY 
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AAH. 
The Training 

Challenge. 
DDDDDDDDDDDDDD 

By Brigadier General Ellis D. Parker, 
Army Aviation Officer, ODCSOPS, DA 

DEVELOPMENT of the Advanced At
tack Helicopter (AAH) started 
with the June 1973 authorization 

Initiating an AAH development program 
through Phase I (competitive develop
ment) and Phase II (full scale engineering 
development>. 

This has evolved Into a long, demand
Ing, and most of all, Challenging pro
gram. Now, with the successful comple
t ion of Operational Test II under our belt 
and the prospect of a successful produc
t ion deCision In December 1981 , a new 
challenge will face Army Aviation - suc
cessful fielding of the AAH. 

A lion's share 
The Army spends a large portion of Its 

budget on Army Aviation, and the AAH 
wllJ get a lion's share of this portion. This 
Is easily Justified because the AAH Is the 
most significant technological advance
ment in the history of Army Aviation. 

From Its Inception, the AAH has been 
engineered and developed as an attack 
system Incorporating the most advanc
ed weapons system technologies. These 
system technologies have been Inte
grated in such a manner that 
the AAH wllJ be the first Army 
attack helicopter developed to 
live with the troops In the for
ward battlefield environment. 
It is specifically designed for 
the day, night, adverse wea
ther anti-armor mission with 
the ability to fight, survive, and 

ARMY AVIATION, OCTOBER 19, 1981 

return to flight again. 
Ultimately, this capabllJty will provide 

the field commander with the most 
flexible combat power multiplier he has 
ever enjoyed and will give him the 
world'S foremost tank killer. TO achieve 
the full benefit of this system, the 
challenge of fielding the AAH must be 
met. A major part of this challenge 
often overlooked is that of training - at 
all levelS. 

The Training Trilogy 
Less than two years wllJ lapse bet

ween the production deCision and the 
time when the first airframe rolls off the 
assembly line. During that short time 
span, our training plans must be finaliz
ed and prepared for execution. part of 
this effort will be shouldered by Hughes 
Helicopters and the program Manager, 
part by the TRADOC community, and the 
rest by the field commanders - I call It 
the training trilogy. 

The AAH Is a complex system and, 
coupled with the elements of attack tac
tics, Pilot Night Vision Sensor (PNVS) 
operations, and overall crew harmoniza

tion, presents some unique 
consldatlons whiCh those in Ar
my Aviation must master. 

The contractor will start the 
training of key personnel and 
instructor pilots In early 1984. 
Before arriving, these key per
sonnel must already be PNVS 
qualified. Without thoroughly 
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trained Instructor pilots, ment of Institutional train· 
Fort Rucker would be lng, individual flight train· 
unable to accomplish the ing, will also present a chal· 
subsequent mission of lenge. Each pilot Is sched· 
training the Initial Opera· uled to be trained to fly 
tlonal Capability (JOC) from either crew station 
unit pilots - as well as the and to fly and fight In all 
many follow·on unit and weather conditions during 
instructor pilots required. daylight or darkness. 

Fort Rucker also has the The AH-64 Will be the 
mission of conducting the most complex aircraft In 
crew training (pilot and co· the Army Inventory and as 
pilot / gunnerl. This will be such Will require our of· 
more demanding now ficers and.warrant officers 
with the delay of the ar· to master many complex 
rival of the AAH combat skills. 
mission simulator (CMS). Concurrent With Fort 

what will this delay Rucker's crew training mis· 
cost us in other reo sion, Fort Eustis has the 
sources? mission of qualifying 

All essential training maintenance test Pilots 
aids, simulators, and field and providing the 67 and 
facilities - including the . 68 MOS series specialists, 
range complex for the and Forts Gordon and 
HELLFIRE missile - must be Eustis must qualify the 35 
ready to Insure we pro· MOS series personnel. 
duce a quality product ac· These latter skills include 
ceptable to the field. In ad· operators for the new 
ditlon , the Aviation Automatic Test Equip· 
Centers training syllabus ment (ATE) and the Equip· 
must be finalized In order ment Repair Facility 
to produce a fully quali· (ERF). 
fied combat aviator. The AAH is sufficiently 

An essential element of sophisticated and dlf· 
the Institutional training ferent from current Inven· 
program IS teaching how tory aircraft that all 
to fight the AH-64 as a maintenance personnel 
weapons system - tactical should be trained In an In· 
employment of the wea· stitutional environment as 
pon systems and crew opposed to training under 
training which was former· the New Equipment 
Iy shouldered by units In Training Team (NETTI 
the field. ThiS Will be a new concept. To achieve the 
challenge for the Aviation fUll impact of the AH-64 as 
School. a force multiplier, our fly· 

Questions that must Ing and maintenance sup· 
be answered are: port personnel must con· 

TO what detail do we tinue to be top quality and 
train the pilOts? thoroughly trained 'from 

Are there sufficient taco the outset. 
tical training areas With all the money, 
available at Fort Rucker? I time, and expertise that 

Another Important ele· the PM and the contractor 

--
have expended in deve 
oping the AAH, and Wit 
the sophisticated tralnin 
aides, training concept 
and emphasis being pia 
ed on Institutional trainln 
by the Aviation School, t h 
third member of this train 
ing trilogy, the field com 
mander, must also maste 
the training challenge i 
we are to maXimize the ej 
fectlveness of the AAH. I ~ 
this, we may face thl 
greatest challenge of all' j 

In the past, we as uni 
trainers have not don 
well in developing perfo 
mance or " health indo 
cators." we have frequent 
Iy fallen short in training t 
the deSign specification 
of our helicopters, an 
have frequently failed t 
properly drill our people i 
the essentials of "team 
work" . This has been e 
pecially true of our attac 
helicopters and scout 
working together as 
team. 

This concept was strong 
Iy reinforced by our recen 
OT II experiences in whic 
Pilots from TO&E units ha 
their first opportunity t 
fly and fight the AA 
against a representatlv 
threat array of tanks 
BMPs, and anti·aircraf 
weapons. 8y the end of 0 
II, they proved that th 
AAH is a tremendous fore 
multiplier and a key me 
ber of the combined arm 
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Matter of fact, a Turbomach APU is 
in all the presidential helicopters. It's the 
Tjtan~And you bet it works. 

When the Titan is ca lled on to slart 
main engines fa st, it works. 

When the Titan is called on to heat 
or cool the aircraft, it works. 

When the Titan is called on to take 
over in·cabin functions, it works. 

And when the Titan is required to 
perform in spite of unfavorable ground 
and air conditions, it works. 

Right now, the Titan is working in a 
variety of U.S. military helicopters, inctud
ing the UH·60A Black Hawk, CH·47 
Chinook, CH·54 Sky Crane, CH·46 Sea 

Knight, and the HH·3C. And the one main 
reason all of these aircraft use our APU? 
Reliability. Over a million operating hours 
worth of reliability. 

But Ihis kind of reliability isn' t only 
Titan's. OUf new super-lightweight Gemini 
has it, too. And Gemini is a breakthrough 
for smaller helicopters that, until now, 
never had the edge our APU can give them. 

Turbomach APUs. Titan and Gemini. 
They work. Ask the man who flies the 
head man. 

lurbomacn 
4400 Ruffin Road, Dept. AA 

San Diego. California 92123 (714) :.!:I8-S7S4 
See you at the NBAA Show. Booth # 2303. 

If ever an APU had to work, 
its the APU in here. Ours. 

i' 
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team, but it places a spec
Ial premium on team train
ing to maximize its effec
tiveness_ 

TO master the training 
challenge, field com
manders must take the 
new generation of train
ing literature presently 
available, SUCh as TC 21-5-7, 
FM 21-6, current ATM'S, 
Soldier 's Manuals, and 
ARTEP, and prepare a train
ing plan that works effec
tively and can be mea
sured. 

These documents iden
tify the tasks, conditions, 
and standards to which 
each officer, warrarit of
ficer, and soldier must per
form. Every resource must 
be appropriately employ
ed, while we realize that 
our critical resource Is 
time.' 

The plan must quantify 
everything, must leave 
nothing to chance, and 
must emphasize training 
of the AAH and the scout 
as a team. This training 
must be combat and per
formance oriented in all 
respects. 

It must look as far into 
the future as possible The 
plan must prioritize for 

subordinate unit com
manders all the other re
quirements that are being 
placed on them, allowing 
them to "train around" 
the training detractors 
Which have a tendency to 
ruin an excellent training 
program. 

TO help give fOcus to 
this training plan, I would 
like to quote the AAH op
erational concept from 
the Material Need IMN) 
document for you: 

" .. . will be employed 
with, or to the . rear Of, 
ground forces along the 
FEBA to counter enemy ar
mor at the FEBA, to 
counter superior enemy 
armor penetration behind 
friendly lines, to guard 
open flanks, to reinforce 
thinly-held sectors, and, 
when needed, to provide 
helicopter escort and sup
pressive fire. It will be in
tegrated into the scheme 
of maneuver of the 
ground commander and 
will provide 24 hour 
responsiveness." 

Missions Inherent in this 
operational concept are, 
for the most part, of the 
high risk categorY. AS such, 
they demand highly skilled 

pilots and well trained 
scout / gun teams. WithOUt 
each member of the train. 
ing trilogy performing his 
training mission in an · ef. 
fectlve and efficient man
ner, the Army cannot 
hope to have trained 
crews that can fight the 
AAH to the limit of its 
technical capabilities, and 
maintenance personnel 
capable of maintaining the 
aircraft. 

The Army Is proud to be 
a part of this fascinating 
new aircraft. Let's give it 
our best shot! 

program Manager 'S 
Comments 

In the material develop
ment process, the Train
Ing and Doctrine Com
mand ITRADOC) repre
sents the user, In the case 
of the APACHE, however, 
several centers are involv
ed as well as a TRADOC 
chartered system man
ager, the TSM. 

In the next article, Major 
ceneral "LOU" wagner, 
commander of the Armor 
Center , discusses the 
emp loyment of the 
APACHE on the future bat
tlefield. 

Many thanks, Skipl fice, coordinated the flow of the ar
ticles, charts, and photographs from 
the authors to t he publisher. 
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This special issue Of 
'Army Aviation" is de
voted to the APACHE 
Advanced Attack Heli
copter IAAHI APACHE 
marks the fourth time 
we've dedicated the 

- major part of an issue 
to the AAH Program. Once again, as 
he has done on the last two special 
editions, Major Lyle D_ Monson Of 
the APACHE Program Manager's Of-

In addition, ·"Skip" took the time 
to prepare and include this Issue's ar
ticle on the "History of the Attack 
Helicopter," finding many rare early 
AH photos in the process. 

"Skip" informs us that this will 
probably be his last total magazine 
effort as he wi ll be leaving the PMO 
Office next year for an ·asslgnment at 
Fort RUCker. Well done, "Sklp"l 
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Employing the 
AH-64A on the 

future battlefield 
DDDDDDDDDDDDDD 

By Major General Louis C. Wagner, Jr., 
Commanding General, USA Armor Center 

As Commanding General of the Ar
mor Center and proponent for 
the development of tactics, doc

trine, and training for all Air Cavalry and 
Attack Helicopter units, I welcome the 
opportunity to share some of my 
thoughts on the employment of the 
AH·64 on the future battlefield . 

Before I describe how I envision the 
APACHE AH-64 being employed, I want 
to provide some background informa· 
tion on where the aircraft will be 
employed within the Army's organiza
tion. 

In October 1978, TRADOC Schools and 
centers formed Division '86 Task Forces 
which were tasked to develop organiza
t ions designed to take maximum advan
tage of the doctrine and weapons 
systems llike the AH-64) of the 1980's and 
beYOnd. A significant result Of this study 
was a far reaching change in the ground 
and aviation force structure within the 
division. 

ACAB: A major change 
The most obvious change Is the addi

tion of the Air Cavalry AttaCk Brigade 
IACAB) to the familiar three 
brigade division. The ACAB will 
enable the division to fight the 
extremely violent, lethal, and 
unpredictable battles of the 
future. The mobility inherent 
to helicopter operations coupl· 
ed with the tank killing fire· 
power of the attack helicopter 
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enable the ACAB to find, fix, and destroy 
enemy armored and mechanized forces. 

The ACAB's primary fire and maneu
ver elements are its two attack helicop
ter battalions which have 21 attack heli
copters each. The only attack helicopter 
currently available is the AH·1S COBRA. 
The COBRA is equipped with TOW mis
siles, 70mm rockets, and either a 20mm 
or 30mm turret mounted cannon. 

The TOW missile provides the tank kill
ing capability that the ACAB needs at in
termediate ranges but the COBRA'S ef
fectiveness as a tank killer Is dependent 
upon battlefield visibilltv. It must be 
able to see its target before It can kill. 

Limited growth potential 
The COBRA does not have a night 

sighting system for the TOW so night 
operations are severely limited. Missions 
f lown during daylight can be adversely 
effected by smoke, haze, or visib ility 
moisture. In add ition, the AH-1S growth 
potential is limited. we are already ap
proaching the 10,000 pound gross 
weight limit of the AH·1S when the re
quired mission packages, fuel , and am

munition are on board the air
craft to accomplish the mis
sion. 

The solution to these limita
tions is the APACHE Attack Heli
copter. The AH·64 wil l augment 
our current AH-1S force with 
an around-the-clock reduced 
visibility capability that can 
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destroy enemy armored r--------------------..l 
mechanized forces. 

Armament configura- r~",,:::;~ ....... ..,. 
tions for the AH-64 include 
the HELLFIRE Modular 
Missile System (HMMS), 
the improved 70mm 
rocKet, and a 30mm can- t-=--.-; 
non. The HMMS is the 
primary pOint target sys-
tem for the AH-64 and pro-
vides its tanK-Killing capa- ~::::~~~~~ .... ____ O:-~~::7.~"':':'::::__:_:~~ 
bility. The AH-64 is capable creased ranges. This serves with HMMS wi ll provide 
of sustained operations to increase target serv- the Commander a more 
during day, night, and cing and to reduce vulner- flexible, lethal and highly 
adverse weather because ability. The PNVS allows the mobile, anti-armor maneu
of the Pilots Night Vision pilot to see through bat- ver force with which he can 
Sensor (PNVS) and the tlefield obscurants, smoKe, alter the course of battle. 
Target Acquisition Des- haze, and fog during both We at the Armor 
ignation Sight (TADS)_ day and night operations are excited about the dy-

The target acquisition to maneuver the aircraft namic capabilities of the 
sensors in the TADS signifl- into a battle position_ APACHE AH-64 and are 
cantly increase the AH-64'S I am confident that the looKing forward to field
mission capability to ac- improved capabilities of- Ing this superb anti-armor 
quire targets at greatly In- fered by the APACHE AH-64 weapons system. 

l~~ ______________________________ _ 



Night 
Attack! 

00000000000000 
By Colonel Wayne C. Knudson, 

Cdr, 6th Air Cavalry Combat Brigade 

J UST after dark, the commander of 
the armored division on the Corps 
northern flank called the Corps G-3; 

"Colonel, the enemy has just launched a 
major attack with at least a tank division 
in my southern brigade sector. I have 
committed my reserve but we need 
reinforcements by midnight or be will
ing to accept a major penetration by 
daylight tomorrow." After some more 
general discussion on the situation, the 
Corps G-3 advised the division com
mander, " I'll whip up some options, 
review them with the Corps com
mander and get baCk to you in an hour." 

Reviewing the options 
AS the G-3 began to review his op

tions, he quickly saw that he would not 
be able to repOSition the available 
ground combat force before mid
morning. He needed a wedge to drive 
into the attacking force, causing effec
tive delay and concurrent attrition for 
about 12 hours. He turned to his opera
tions Officer and directed, "Call the at
tack helicopter squadron commander 
and alert him to reinforce the northern 
division and to meet me here 
at the command post as soon 
as possible." 

IS the above tactical situation 
possible? I believe so; better 
than that I believe it is pro
bable. IS the implied response 
plausible? Again, I believe SOl 
The plausibility, hOwever, is 
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suspicious with the present fielded 
technology. If we want to assure our
selves of reliance on the attack helicop
ter under a broad range of climatic con
ditions, we must continue to enhance 
our attack aviation force with techno
logical enrichments. Our current 
capabilities, significant as they are, have 
shortcomings in severe weather and ex
treme darkness. The power-to-welght 
ratio of the AH-1S (TOW-COBRA) Is also a 
potential disadvantage in some scen
arios. 

Much to learn 
Our attack aviation forces have come 

of age in the anti-tank mission with the 
TOW equipped COBRA and the moder
nized tactics of the last five years. There 
is still much to learn before optimization 
occurs, some of which may not occur 
until actual combat. we have hOwever, 
over the past few years, executed 
enough tests and performed sufficient 
analysis to demonstrate that attack
aviation Is and will remain a major com
ponent of our anti-tank combat power 
for this and future decades. The signifi

cance of this capability is only 
now being realized by much of 
our Army, and is also beginning 
to affect structural and mater
Ial acquisition decisions of our 
world-wide allies. 

TO Increase the Army's capa
bilities and modernization in 
the attack helicopter arena we 
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will soon be fielding the 
APACHE IAH-641 helicopter. 
This superb weapons sys
tem has been developed 
with " US" the user com
munity in mind, unlike the 
COBRA, the APACHE can see 
and fly and fight at night 
and in adverse weather, 
enabling it to be respon
sive to the commander 
when and where needed. 

Major increase 
The tremendous In

crease In effectiveness and 
combat power provided 
by the AH-64 will provide a 
new dimension for the 
role of Army Aviation as an 
Integral member of the 
Combined Arms Team . 
Given the tactical situation 
above the APACHE will be 
immediately available to 
fly and fight when and 
where needed. 

As we continue to mod
ernize our Army's total 
force structure, attack 
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aviation seems to be one 
of the key components in 
having combat forces that 
are strategically and tac
tically deployable, tactical
ly flexible and extraordi
narily lethal. 

Increased lethality 
we must continue, with 

great imagination, to pur
sue stronger combined 
arms tactics and tech
nological· enrichments 
which increase attack avia
tion lethality through a 
combination of Increased 
capability and reduced 
vulnerability. 
. AS the staff finished the 
situation briefing , the 
Corps Commander stated 
the following, "Direct our 
ground maneuver reserve 
to move north to counter
attack that probable pene
tration in our northern 
sector by noon tomorrow. 
Have the attack-helicopter 
squadron Initiate attack on 

Shown during 
a visit to the 
Hughes' facility 
at culver City 
GEN JOhn W. 
vessey, Jr., Vice 
Chief of Staff, 
U.S. Army 12d 
from tne [eft), 
is given a flight 
line briefing on 
the APACHE by 
Hughes PreSi
dent Jack Real 
Ifar left); AAH 
Program Mana· 
ger MG Edward 
M. Browne and 

- Norm Hirsh, VP 
-AAH program. 

the leading elements of 
that tank division by mid
night. They are to delay 
that division essentially in 
place thrOughout the 

,night and by daylight in
,fllct as much attrition as 
possible wi thout inordi
nate losses. 

To roundout this attack, 
align quiCk fire channels 
with the attack-helicopter 
squadron and make sure 
the artillery has plenty of 
illumination, FASCAM, DP
ICM and by daylight they 
will also need smoke. Align 
the majority of our morn
ing's TAC Air with the 
attack-helicopter 
squadron for JAAT (Joint 
Air Attack Team) opera
tions. we need this com
bined attack to hold the 
penetration to a minimum 
and whittle down that 
force until noon when we 
can have the ground force 
in a posture to counter
attaCk." 
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Bring it 
on! 

DDDDDDDDDDDDDD 
"We're ready," says Major General Carl H. 
McNair, Jr., CG, U.S. Army Aviation Center 

T
HE AH-64 - what a super helicop
ter! - perhaps the finest ever 
fielded, complete with the most 

modern vlsionics, fire control and on
board weapons to make It a formidable 
fighting system for the Air-Land Battle 
2,000. 

Placed in the perspective of time, the 
AH-64 is to the COBRA of today as the 
COBRA was to the UH-1 B gunship of Viet
nam fame - a generation apart in per
formance and capability - but soon to 
be In the hands of the troops. 

DUly impreSSed! 
In fact, troops of "0" Co. 7th Combat 

Aviation Battalion put the AH-64 
through its paces during OT II this past 
summer and came away duly Impressed 
with its great potential. 

In a very brief period, these personnel 
trained on and employed the system 
against a wide array of simulated threat 
arrays In many different scenarios, day 
and night - proving that the AH-64 is 
ready for the Army and the Army is 
ready for the AH-64. 

AS we move rapidly toward the pro
duction and fielding . of the 
AH-64 we at the Aviation Center 
are looking far ahead to insure 
that the Advanced Attack Heli
copter, with all its impressive 
combat capabilities, findS its 
appropriate niche in the Com
bined Arn IS Team - for training 
and doctrine is our business. 
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And In concert with the Armor School 
and other elements of the TRAOOC com
munity, we must prepare the training 
program and tactics which will give us 
the most from this all new "Total System 
For Battle." 

The Air-Land Battle philosophy is a far 
reaching advance in our " thinking 
through" the next war. 

The integrated and extended bat
tlefield represents real challenges - in 
fighting outnumbered and winning. 

A most lethal factor 
Pound tor pound and dollar for dollar, 

the attack helicopter represents poten
tially one of the most lethal factors in 
the Air-Land Battle equation; we must 
make certain that the maChines, the 
crews, their training, our organizations, 
our doctrine, and our ability to support 
and sustain the total system are as good 
as our best professional efforts can 
make them. 

It has been OARCOM'S and the AAH 
Program Manager's mission to provide 
the maChines to meet the user's needs. 
Their job in the development area will 

soon be drawing to a close and 
we must then sustain it in our 
units. 

we will be faced with the 
real challenge of accepting 
those machines and Integrating 
them into ttle force. We must 
be ready and have been pre
paring toward that end since 
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the requirement was first 
Iconceived. 

I WOrking full speed 

tiona I training at the with the systems matura
school will be provided in tion . Similarly , new 
the actual aircraft and organizations are under 

, hopefully an interim simu- consideration to provide 
one Of the immediate lator. I the necessary command , 

tasks before us at the AVla- j The real challenge control, communication 
tlon Center will be to train and support channels for 
the crews who will fly and The Transportation maximum AH·64 effective-
fight the AH-64. our train- center and the Signal ness. \ 
ing developers are work- center are condiJctlng Th k I 
ing full speed at develop- parallel development of e ey payers 
lng, designing and defln- the vital training programs The Aviation Center, ' 
Ing the programs we will for those who will main- Division / Corps / Army 86 
use to accomplish this tain the AH-64 and Its on- Task Force, along with our 

j
training. board systems. While the Aviation Mission Area 

If all goes as planned, we technical sophistication of Analysis Team, are key 
IShOUld be graduating fully the aircraft and its systems players in the organiza
combat-qualified crews is unprecedented, con- tion / doctrlnal develop
concurrent with the de- cepts for their mainte- m,ent effort. 
livery of the initial AH-64S nance will be more stream- . In addition to these 

I to the Army in the field. lined and efficient than special tasks, our combat 
The AH-64 program of ever before. developers are monitoring 

instruction will ultimately Dealing with this seem- and coordinating combat 
encompass some ninety Ing contradiction has been development efforts re
hOurs of system flying a challenge to the Army lated to AH-64 systems in 
time to include a diverse Aviation Maintenance every functional area of 
(and sophisticatedl collec- Community, one which is combat. Their unique 

' tion of Simulators, training being met exceptionally blend of technical exper
,devices, techniques and well. one simply needs to tise and field knOW-hOW 
methods, all of which will look at the automated test have proven Invaluable to 
coalesce to produce the equipment aSSOCiated date and will be even 
total crew for the total with the check-out of the Imore so In the future. I 
system. At the present, the AH-64 to appreciate the I A team effortl 
ultimate AH-64 combat sophistication and the 
mission Simulator is not complexity of the on- In short, the Aviation 

,yet fully defined. board electronics and center's contribution to 
I Whether it will feature a visionics - all very modern the AAH program has been 
,full terrain board, display and reliable but requiring ' truly a team effort, both 
or computer generated checks and rechecks in internally as well as with all 
Imagery (Cell remains to order to insure "mlssles on other agenCies, activities 

' be determined. Much will the target" when and and organizations involv-
depend upon the out- I where needed. I ed and associated with the 
come of our current oper- D ct - d t . t- APACHE. 
ational test of the UH·60A, 0 nne an ac ICS , Only by continuing and 
BLACK HAWK, simulator We are working closely intensifying our collective 
which features both tech- with the Armor Center, efforts will we assure that 
niques in a "head on" test the Combined Arms Cen- the AH-64 Advanced At-' 
to determine the best for ter, TRADOC Headquarters, tack Helicopter will take its 
the Army. land other Army agencies place .on the first-string of 

\ 

In the interim, until the 'to InsureJha, our doctrine the Combined Arms Team. 
AH-64 simulator is defined and tactics for employing The Army Is ready for 
and developed, instltu- the AH-64 evolve along the APACHE. Bring it onl 
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THE STANDARD FOR 
DOPPLER RADAR NAVIGATION SYSTEMS 

Kearloll's ANIASN -1281ighlWEl'ghl 
Doppklr Radar NIIV>galion Svs1em lor U.S. Army. 

Kearlolfs AN/ASN-128 lightweight Doppler Naviga
tion System is the U.S. Army's standard airborne 
doppler navigator. 

The ReceiverfTransmitter Antenna (RTA) and 
Signal Oala Converter (SOC) conslitute the Doppler 
Radar Velocity Sensor (DRVS). which continuously 
measures the veloci ty of the a.reralL The Control 
Display Unit (CDU) provides control and display 
functions for the operator, and contains the naviga
tion computer. 

With inputs from external heading and vertical 
references, the ASN -12B system provides accurate 
aircraft velocity, present position. and steering infor
malion. It is completely self-contained and requires 
no ground based aids. 

The DRVS accepts heading, roll, and pitch as 
synchro inputs and conver1s them into digital format 
for transmission to the computer. The DRVS can also 
be used separately from the ASN·128 to provide 
velocity inputs to other aircraft equipment. 

The CDU accepts beam velocities, heading, roll, 
pitch and true air speed (in some installations) from 
the Doppler Radar VetOCI ty Sensor and performs the 
navi~ation computations. The front panel includes 
provisions for entering operator inputs and for dis
playing system data such as present position, steer
ing information to 10 destinaltons, and status of the 
system. The CDU also puts out velocity and naviga
tion data in ARINC digital format. 
The CDU perform s three func llo ns for the ASN-128 : 
• Provides mode controls, display controls, and key

board entry 01 destinations and other data. 
• Performs all computations for LDNS including 

Doppler processing, velocity coordinate transforma
tions, navigation In both UTM and latitude/longitude, 
steering signals to to destinations, and BITE functions. 

• Displays navigation data ()(1 its front panel. 
• BITE function identifies and displays failed LRU. 
• Provides BCD and binary outputs tor external 

equipment. 
Operatio na l Advan tages: 

• Weight 281b (12.7 kg) 
• FM-CW transmission, with Doppler tracking of the Jl 

sideband providing accurate velocity measurement 
from ground level, to over 10,000 feel (3,04Bm). 

• Printed-Grid Antenna-"Land-sea" switch elimina
ted, because of inherent beam shaping. 

• Single transmit -receive antenna, utilizing the full 
aperture for both transmission and reception, 
minimizing beam width and reducing fluctuation 
noise. 

• Navigation data in both UTM coordinates and Lati tude/ 
Longitude. 

• Redundant navi~ation modes for backup. 
• Single time-multlplexeoj signal processor module

only one-fourth the number of components of pre· 
vious designs. 

• No maintenance adjustments at any maintenance 
level. 

• No special test equipment at the flight line. 

For additional informalion write 10: The Singer 
Company, Kearfott Division, 1150 McBride Ave., 
Little Falls, N.J. 07424. 

!Kearfott l 
I di.isiDn ,I The 5t NeE R CGmpany 
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Shown at the 26 May 1981 graduation of Army Aviators on the AH-64A Advanced At
tack Helicopter at this summers operational Test II (OT III test site, Hughes, AAH-PM, 
and 7th Infantry Division aviation personnel pose for an Informal group photograph. 
They are, Front ROw, L-R, Norm B. Hirsh (VP-AAH Prog), MG Edward M. Browne (Prog 
Mgr>, Jack G. Real (President, Hughes Helicopters), Robert J. Whalen (president, Orlan
do Div., Martin Marietta Aerospace), Joseph J. Hallsky (Dir of prog, Rockwelllnt'll. 2nd 
ROW, L -R, LTC Burl zorn (Cdr, 7th CAB), CW4 Larry Proper, CW3 R. Helton, CW2 J. Sand
berg, CPT Lawrence Casper (Cdr, D Co, 7th CAB), CW2 G. Coppersmith. 3rd ROW, L'--R, 
CW3 Bill Yarlett, CW4 Joe KOCh, CW3 T. Willmore, CW3 F. Gabriel, COL Don Wray 
ITADSI PNVS-PM). Back ROW, L-R, CW3 J. ROpcik, CW3 Dennis Dvorchak, CW3 Randy 
Dyer, and CW3 W. King. 

Colt Industries 

@ Menasco Inc 
California Division 



Proven performance from the only source 
for accurate, full-range omni-directional air data 

The Pacer Omni-Directional 
Air Data Sub-System 

for the AH-64 

From - 50 kts. to + 200 kts. Three-axis. Fully compatible with other mast-mounted 
sensors. Provided with angle-oC-attack sensing and anti-icing. 

The Pacer Omni-Directional Air 
Data System feeds the following 
AH-{i4 systems: fire control, 
stabilator, stability augmentation, 
navigation and pilot displays. 

It s heart is the LORASTM proven 3-axis air data system. This system outputs airspeed 
components, ambient pressure, air density. temperature, side slip, angle-of-attack and 
fault alerts, fo r fire control-flight control-flight recorders (AIRS) - navigation - pilot 
displays - performance computers (API). 

Write or call: 

Pacer Air Data Systems arc in production ~ n.!ll'cer 
fortheUSCGHH-65. .-" 

Systems, Inc. 
87 5e<;ond Avenue,Bu,llnglon, MA 01803 USA 
Phon6; 617·:m.s995 TWX 710 332 6<100 



It'll do everything 
we've asked it to do 

and a little bit more! 
DDDDDDDDDDDDDD 
Some comments by COL David L. Funk, 

TRADOC Systems Manager-AAH 

I 'M happy to have this opportunity to 
to speak to you from ehe Office of the 
TRADOC System Manager (TSM) for 

Attack Helicopters. COlonel Len 
Shrader, m'l predecessor, departed for 
brigade command In January, which put 
me back into the attack hel;wpter 
business on a full time basis. 

This past year has been a busy one for 
all of us involved In the AH-64 program. 
Much of the TSM effort has revolved 
around preparations for actions during 
the operational Test (OT) II. 

A two-month stint 
OT II began on the first of June, and 

ran through the end of August. It was 
conducted by' the TRADOC Combat 
Development Experimentation Com· 
mand ICDECI. Most of the TSM officers 
spent a good deal of time at the test 
site, but Major Bill Leach did the lion's 
share of the on-Site work In his capacity 
as Deputy Test Director for 'combat 
Developments and Training. 

His team on·site included repr€sen· 
tatives from the Aviation center, Trans· 
portation Center, Signal center and 
Combined Arms Center; and 
had the mission of assessing 
and reporting on training reo 
lated questions aSSOCiated with 

\ '" ,'" the AH·64 OT. _ 

gether, were tasked to validate and cer· 
tify each OT event from a standpoint Of 
conformance to published doctrine and 
tactics. 

Special commendation is due the OT II 
player units, D&E Companies, 7th AVia
tion Battalion and 7th Infantry Division. 
captain Larry Casper's D company en· 
countered and overcame numerous 
challenges during the past year, not the 
least of which was replacing their AH-1Gs 
with fully modernized AHS·1S aircraft. 

DOuble dutyl 
NO sooner was that changeover com· 

plete than it was time to begin training 
of AH·64 aircrew and maintenance per
sonnel for the OT II. In essence, D com
pany had to complete two unit training 
programs simultaneously, while shuffl
ing personnel to and from AH·64 train
ing faCilities. Without exception, D com
pany did an outstanding job, both be
fore and during OT II. 

Army personnel from D Company per· 
formed the AVUM and E Company per· 
formed the AVIM functions during OT II. 
The System Support Package ISSP} 

provided by the contractor 
included all tools, maintenance 
publications, repair parts CASLI 
PLLI, command and peculiar 
ground support equipment 

An important member of his 
team was prOvided by the Ar· 
mor center; the Aviation Cen· 
ter and the Armor Center, to· 

· -- necessary to support the air· 
craft. 

· . · ~ 
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In addition to keeping the 
AH-64S flying during OT II, the 
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FLIGHT INSURANCE ... 
,.' 

Sanders' Infrared 
Countermeasures Systems 
Sanders' I nfrared Countermeasures (I R CM) offer fl ight insu ranee 

that can't be bought over the counter. These systems increase air
craft survivability in a hostile environment, thereby increasing 

mission effectiveness, Systems such as the AN /ALQ-147 for 
fixed wing aircraft like the OV-W and AN / ALQ-144 for 

hel icopters such as the AH -l S featu re proven perform-
ance, high reliability and simple maintenance, Both 

have been fully flight qualified, 

For further information, call or write: 

SAA 
SANDERS 
ASSOCIATES, INC. 

Sanders Associates , Inc. 
Defensive Systems Division 
95 Canal Street 
Nashua, NH 03061 
ATTN: MER 12-1308 
16031885-3583 



SSP was evaluated to pro
vide the Army insight into 
the soldier-maChine inter
face and logistic suppor
tability of the total system. 

The final report of OT II 
will be prepared by CDEC 
and forwarded to the Ar
my's Operational Test 
and Evaluation Agency 
(OTEA), who will conduct 
an independent evalua
tion of th.e test results. 
Together with the results 
of all previous testing and 
detailed Cost and Opera
tional Effectiveness Analy
sis, the results of OT II will 
be presented to the Army 
System Acquisition Re
view Council (ASARC) th is 
November, and the De-
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fense ACquisition Re
view Council (DSARC) in 
December. 

Assuming no show-stop
pers between now and 
ASARC/ DSARC, the decision 
will be made following 
DSARC whether or not to 
enter full-scale produc
tion. Given that produc
tion decision, you can look 
for the first production 
model APACHES to begin 
coming off the assembly 
line in November 1983. 

All indications are that 
the AH-64 will do every
thing we've asked it to, 
and a little more to boot. 
When it has been pro
duced and integrated Into 
the force, the AH-64 will 

add to me comolnea 
Arms Team the significant 
capabilities of the most 
sophisticated and combat 
effective attack helicopter 
in the world. 

Program Manager's 
Comment 

The Army has been work
ing on an armed helicop
ter to meet its require
ments for many years. In 
the next article Major 
"Skip" Monson of my Of
fice has put together a 
thumbnail sketch of these 
efforts In order to show 
you readers just how 
much effort has gone into 
the attack helicopter pro
gram. 
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Top-ranked for reliabiUtyl 
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~. -90~'" 
From J.E.T., of course. . ", 

Here's a self-contained gyro horizon tiieqi:lalle9 for , 
performance and reliability! It's proveq' itse'if:.;tiw~ 'and ' 
again in the past decade. And now more tnarl' 2,qOO of 
these sophisticated 3-inch -instruments have been 
delivered. They're performing with high .depelnai~Dlmy 
variety of fixed and rotary wing aircraft, including: 

• Bell AH-IS • Cessna T-37 • Cessna A:37 . ' 
• Boeing B-52 • Boeing E3-A • Boeing YC-14 
• Hawker Siddeley AV-8A • Hughes AH-64 
J.E.T. is the consistent leader in miljtary liglititlg,.,wit:h 

absolute uniformity of colors and brightness, 
meets MIL-I-83336 specifications. Qualified 
production. 

Writ~ orc~!I : 4-="'=.E=:-=r..~_ 
JET ELECTRONICS AND TECHNOLOGY. INC, 

5353 52nd Street, S.E. 
Grand Rapids, Michigan 49508 

Telephone (616) 949-6600 



The Attack 
It has a long and 

interesting history. 
00000000000000 
By Major Lyle D. Monson, Sr., Asst to the 
PM for Analysis, Research a Management 

THE desirability of the helicopter as 
a weapons carrying platform was 
first studied by the Army in the 

mid-1950'S. The armed helicopter ef
forts that fOllowed, with one exception, 
were modifications of aircraft designed 
for other than armed purposes. 

The exception, the AH-56 Cheyenne 
which was replaced by the AH-64A 
APACHE Advanced Attack Helicopter led 
the Army to Its current attack helicopter 
position. 

The attack helicopter role has evolved 
Into two mission categories: 111 escort or 
soft target suppression, and (2) antl
armor. Early aircraft weaponization 
concentrated on the escort role due to 
a lack of an airborne weapon system ca
pable of defeating armor. Emphasis 
Shifted to the anti-armor role with the 
airborne TOW system and Its demon
strated success In Vietnam. 

The Army recommended arming the 
H-13, H-19, H-21 , H-23, and H-34 with 
7.62mm machine guns as early as 1957. 
In 1962, UH-1s were armed with guns, 
rockets, and missles as a result 
of Initial Vietnam Involvement 
and the Howze Board studies. 
In 1962, 102 aircraft were auth
orized for eaCh Infantry divi
sion. 

The Army Howze Board 
even considered Increasing 
troop mobility by substituting 
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more helicopters for ground vehicles. 
The air mobility concept was supported 
by the Board's recommendations which 
called for a large number Of attack heli
copters which were to provide close air 
support with guns, rockets, and missiles. 

In June 1963, the Commanding Gen
eral of Army Materiel Command ap
pointed the first PM for the Fire Sup
port Aerial System IFASt This action 
was to affect the Secretary of the 
Army's goal of Quantitatively improving 
support of Army aircraft. 

Comparative testing and analysis of 
the Kaman UH-2 and Bell UH-1 showed 
that neither came close to the FAS re
Quirement to Justify a modification pro
gram. The Army, therefore, decided to 
use existing systems until an optimum 
system was available. 

In the meantime, the French devel
oped an anti-tank guided missile which 
was adapted for use on the UH-1 B heli
copter. The system was considered satis
factory until Its replacement, the TOW, 
became available. 

In 1965, a limited number of 
the French systems were de
plOyed. Reports from Vietnam 
during the same tlmeframe In
dicated the 40mm grenade 
launcher and the 2.75 inChi 
rocket system were most effec 
tlve and reliable for·_alrcraft 
application. With the advent of 
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the AH·1 COBRA, a deriva· 
tion of the UH·1 , the Air· 
craft Weaponization Pro· 
ject Office made provi· 
slons to meet the arma· 
ment requirements for 
the aircraft. The XM·128 ar· 
mament subsystem con· 
slsted of two 40mm 
grenade launchers or two 
7.62mm high rate of fire 
machine guns or a com· 
bination of one each 
mounted in the COBRA'S 
flexible nose turret. This 
choice of weapons was in· 
tended to give the combat 
commanders the desired 
flexibility in battle. 

Enter the COBRAI 

In 1965, a group met to 
evaluate proposals for an 
improved armed helicop· 
ter. Those evaluated were 
Bell 's COBRA, Sikorsky's 
5-61 , Kaman's UH·2, and 
Vertol's CH·47. The objec· 
tlve was to select an air· 
craft which offered the 
most significant Increase 
In capabilities over the 
armed UH·1B IROQUOIS hel· 
icopter. The three highest 
ranking aircraft , the 
COBRA, the 5'61, and the 
UH·2, were selected to 
undergo flight evaluation. 

As a result, the COBRA 
was recommended as the 
best candidate for the in· 
terim armed helicopter. 
Subsequently, the COBRA 
was produced and served 
well in Southeast ASia and 
reconfirmed the value of 
the attack helicopters. Per· 
formance limitations , 
however, highlighted the 
need for an improved air· 
craft. 

In 1964, the FA5 Pro· 

gram was redesignated 
the Advanced Aerial Fire 
Support system (AAFSS). 
Later that year the Army 
released the request for 
proposal (RFP) to pro· 
spectlve contractors. A 
Source Selection Board 
convened and in February 
1965, Lockheed and 5lkor· 
sky were announced as 
winners. 

The two contractors 
were issued revised RFPs 
and each responded with 
three versions of the 
AAFSS. Lockheed was an· 
nounced as the winner in 
November 1965. Between 
May 1967 and June 1968, 
ten prototype vehicles 
were provisionally ac· 
cepted by the Army. 

'69-'71 Reevaluation 
The development pro· 

gram experienced a vari
ety of system and subsys· 
tem failures and one air· 
craft was damaged. A fatal 
test flight accident oc· 
curred in March 1969. A 
serIes of reviews were con
vened to assist Lockheed 
in solving the flying quality 
problems with the AH·56 
CHEYENNE. 

Much activity took place 
during the next two years. 
A reevaluation by the Ar· 
my of its attack helicopter 
requirements identified a 
more agile, sma ll er, 
slower, and less sophisti· 
cated aircraft than the 
CHEYENNE. AS a result, the 
Secretary of the Army ter· 
mlnated the CHEYENNE in 
August 1972. 

The Materiel Need (MN) 
document was developed 
by the Advanced Attack 
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Helicopter (AAHI Task 
Force In 1972. The AAH RFP 
was released in November 
1972. Bell Helicopter, Boe· 
ing Vertol, Hughes Helicop· 
ters, Lockheed, and Slkor· 
sky responded to the RFP. 
An Army Source Selec
tion Evaluation Board 
(SSEB) evaluated t he pro· 
posals and Phase I. 

Engineering Develop· 
ment contracts were 
awarded to 8ell Helicopter 
and Hughes Helicopters in 
June 1973. Both contrac· 
tors fabricated a ground 
test vehicle and two flying 
prototypes. A competitive 
fly·off was conducted and 
in December 1976, the 
Hughes YAH·64 was select· 
ed as the winner. 

We're confldentl 
Phase II engineering by 

Hughes was completed in 
May of this year and the 
AAH underwent Its opera· 
tional test t his summer. In 
December of this year, we 
are confident that the 
APACHE Attack Hellcopterl 
will go into production 
culminating over 25 years 
of effort to field an armed 
helicopter to meet the Ar· 
my requirements. 

The photo montage is a 
few of the numerous arm· 
ed helicopters that the Ar· 
my and industry have as· 
sembled throughout this 
timeframe. 

YOU'll also see, in the 
pages ahead, some info 
on the APACHE'S popular 
name, a look at world· 
wide AAH efforts, and the 
interest of key military, 
foreign, and Congressional 
leaders in the APACHE. 
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ARMED OH-13 OH-13 

ARMED UH-19 
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CH-34A WITH BULLPUP ARMED "CH-34 



OH-13 WITH ACR KIT "K" 

ARMED 
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ARMED CH-21C 
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AH-1 COBRA 

ARMED BELL 

ARMED UH-1B 

ARMED CH-S6 



CH-47A "GUNS AGO-GO" 

~~~~~~~ ______________ 91 
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The Last Apache 

C 
REWMEMI3ERS on board the U.S. Army's pedenee to fear Ofld dislike the Apaches in-
Advanced Attock Helicopter - which has tensety. 
been officiallly designated the APACHE - Many people today would accept the pop-

ore expected to be quick, stealthy, deadly uler vlew of yeors ogo thot the Apache 
masters of the 0([ of hit-cnd-run warfare much renegodes were merely malcontented 
like the fearsome Indion roiders of the Old drunkords, murderers, and thieves who were 
Southwest for whom their ship is named. too violent and too reactionary to adapt 

A great mystique of terror and dread still peacefully to changing times and to the 
surrounds tne very word .-_______________ -, evolution of a modern 

society. "Apache" both here and 
abroad. Drown from a 
Zuni word meaning "en
emy", It was adopted 
long ago by the French 
to denote a vicious closs 
of criminal thugs. 

Here In America , the 
word conjures up im-

"God mode us not as you; we 
were born like the animals, In 
the dry grass, not on beds like 
you. This is why we do as the 
animals, go about at night 
and rob and steal." 

The truth, as always, 
is paradoxical; it's often 
forgotten that the un
bending renegades on
ly represented a tiny mi
nority of the Apache 
people - despite the 
horrible conditions on 
their hot, barren reser-ages of a fierce, war1i1~e 

people who fought a 
savage guerrilla battle to the bitter end and 
who were only defeated after on intense 
struggle lasting more than 25 years. 

In fact, these tough, nomadic hunters and 
marauders were veterans of more than 250 
years of guerrilla warfare against the 
Spaniards before they ever encountered their 
first American. 

Something epic and heroic 
Many modem eyes can see quite clearly 

- through the fog of history - the terrible cruelty 
and oppression to which these proud people 
were subjected over the centuries by the 
Spaniards, the Mexicans, and the Amedcans, 
and there Is, indeed, something epic and 
herOic about the diehard struggle of Apache 
renegades like VictOrio and Geronimo to de
fend their rights to their homeland and their 
ancient, lawless heritage. 

On the other hand, the Apaches them
selves were an extremely aggressive people 
by nature; they raided and plundered at will 
and could be very cruel and merciless toward 
their own victims, including countless Indians 
from other tribes who learned from bitter ex-
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vations - and that the 
U.S. Cavalry actually employed hundreds of 
loyal Apache scouts to trod~ them down. 

Establishing a culture 
The six tribes of the Apache people are 

descended from Athapascan-speaking In
dians who crossed from Siberia Into Alaska 
about 5,000-6,000 years ago and who re
mained In the sub-arctic region of north
western Canada as nomadic hunters and 
fishermen for countless generations. 

About 900 years ago some of these peo
ple began moving southward - possibly seek
ing a land with milder winters, or perhaps just 
following the migratiOn of the buffalo 
herds they hunted. 

Gradually, the ancestors of the Apaches 
spread out acrOSS the rugged, sun-bleached 
land of the peaceful Pueblo Indians in what is 
now Anzona, New Mexico, Sonora, and 
Chihuahua. They quickly set about raiding the 
nch, adobe towns of the Pueblo for slaves, 
livestock, and other booty and theyestablish
ed the nomadic, warlike Apache culture that 
would last for centuries. 

The Spanish Conquistadors arrived in the 
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Old Southwest in the mid-1500's, bringing 
powerful war horses and firearms into the 
area for the first time, and they were soon 
sacking Pueblo towns and killing , torturing 
and enslaving thousands of Indions os they 
estoblished their own colonies and churches 
in the region. 

The Spaniards were eager to keep horses 
out of the hands of the fierce Indian raiders 
stalking the arid countryside, bu t the 
Apaches eventually stole horses and taught 
themselves to ride. Still , they were not essen
tially horsemen: the Apache warrior was a 
powerful runner who liked to eat the horses 
he stole and then raid for more when they 
were needed. He usually liked to do his 
raiding and fighting on foot. 

13y the mid-1600's a savage pattern of 
raid and counter-raid, murder and revenge, 
hod been established between the Apaches 
and the Spaniards. There were occasional 
periods of peaceful trading, but the basic 
relationship was one of unremitting hatred 
and bloody hit-and-run warfare. 

Turmoil ond bloodshed 
After achieving their political indepen

dence in 1821 , the Mexicans carried on the 
old Spanish customs of offering boumies for 
the scalps of Apache warriors (who by then 
had acquired the use of firearms) and moun
ting slave-catching expeditions against the 
Apache homelands. When the United States 
took control of New Mexico and Arizona in 
1848, It Inherited a situation filled with con
stant turmoil and bloodshed. 

The two great Apache war chiefs of this 
period were old Mangas Coloradas of the 
Warm Springs Apache tribe and Cochise, his 
younger son-In-Iow, a member of the Chiri 
cahua Apaches. Although there were occa
sional thefts and killings by Apache warriors 
north af the border, neither leader was truly 
hostile toward the Americans during the 
1850's. Instead, they concentrated their 
depradatiOns on the hated Mexicans south of 
the Rio Grande. 

All this changed In 1861 , however, when 
Cochise waS Invited to parley by on over
zealous Army lieutenant who wrongly accus
ed him of steal1ng some cattle and kidnap
ping a young boy from a nearby ranch. 
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Cochise managed to escape, but hostages 
were taken and killed on both sides and the 
Apaches promptly launched a campaign of 
death and destruction against any Americans 
in New MexiCO or Arizona whom they could 
isolate and outnumber. 

Over the next 12 years , there was a brutal 
guerrilla war on the frontier In which the 
Americans pursued a pOlicy of concentration 
or extermination toward the Apaches; all 
those warriors who refused to resettle on 
reservations were to be hunted down and 
killed like dangerous wild game. 

In 1872, small , highly mobile Cavalry 
strike forces began to probe deeply into the 
Apaches' wilderness strongholds, forcing the 
Indians to live os fugitives in a constant state 
of Insecurity. The horse soldiers were 
everywhere, and their pursuit was both 
ruthless and relentless. Finally, sensing the 
futility of further resistance, the Apache peo
ple began to surrender by the thousands in 
1873 to be enrolled on the hot. dusty reser
vations set aside for them . 

A brief period of peace ensued, and then 
the final chapter In the story of the Apache 
Wars was written by the renegades like Vic
toria, Nona, and Geronimo who hated the 

. reservation system and the corrupt or in
competent Indian ogents who fleeced and 
starved their people. 

From their strongholds in the Sierra Madre 
Moumains of Mexico they continued raiding 
on bath sides of the border - eluding 
thousands of Mexican ond American troops 
for more than a decade until Geronimo, the 
last of the Apache diehards, finally sur
rendered In September, 1886. 

-Dale Kesten 

Geronimo, 1886 
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What the rest of the world 
is doing in 

Attack Helicopters 
There is global military interest in the Attack Helicopter with many 
nations fielding anti-armor versions. The aircraft shown on this page 
reflect some Of the major international efforts generated during the 

past few years. 

ATTACK HELICOPTERS 
WORLDWIDE 

TOp left and clockwise: 
Mil MI·24 Hlnd·A. USSR'S 

armed assault helicopter 
TOp center. Great Brltaln's 

Westland LYNX 
TOp right, France's DAU

PHINE SA 361 H 
West Germany's MBB BO·105 

PAH-1 (Panzer Atk Hel·1) 
The German PAH·2 

Bottom right, France's 
ALOUETTE 3 

Below, Italy's Agusta A·109 
At bottom left )s Italy's 

Agusta A-129 
The soviet unlon's Hlnd·D 
France's GAZELLE SA 342L 



Shown In the 
AAH COCkpit In 
the photo Just 
above is Repre
sentative Wm. 
L. "Bill" Dickin
son (R-ALl, a key 
member Of the 
Armed Services 
Committee. In 
the photo at 

ARMY AVIATION. OCTOBER 19. 1981 

Numerous mI
litary and Con
gressional lead
ers have visited 
the HUghes Heli
copters' facility 
at Culver City to 
receive AH-64A 
briefings. All en
compassed a vi
sit to the flight 
line and an ori
entation ride In 
the APACHE. 

------_ the right, GEN 
John R. Guthrie, 
then CG Of USA 
DARCOM, listens 
to last-minute 
flight instruct
tions prior to 
his orientation 
flight in an AH-
64A APACHE, as 
does Sen. Barry 
M. Goldwater in 

__ 1:;;...... the photo ap-
pearing at the 
left. 95 
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International Interest 

The visit of an Italian delegation to the Hughes facill· 
ty to view the APACHE Included MG Mencha, BG santucci, 
BG Graziano, BG Vlesta, and COL Valenti. 

Herr Hanse and Members Of the German Bundestag view the APACHE 



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

Members of a German Delegation are shown during their visit. 

MG James Withall (center), Director Of the British Ar· 
my Air corps, and a member of his staff listen Intently 
while MG Edward M. Browne, right, AAH Program 
Manager, discusses the survivability features of the 
AH·64A APACHE. 
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The Apache ... 
Flight and Fight 

at 
Night! 

000000000000000 0 
By MG Edward M. Browne 

A s the foregoing articles on the 
APACHE have described, we have 
had a very busy year Of integrat

Ing and testing. In November Of last year 
we suffered the lass of three of our co· 
workers and AAH-4. Reprogramming 
and extra work by all members of the 
"APACHE Team" has kept the program 
on schedule. Flying this super machine 
in the nap-of-the-earth environment 
simply cannot be matched. 

NO longer free 
Night operational capability Offered 

by the PNVS will enable us to alter battle 
schemes. The enemy will no longer be 
free to move under the cover Of 
darkness or inclement weather. The 
TADS/ PNVS will definitely influence the 
battlefield . 

The APACHE with the HELLFIRE missile 
will provide the improvement/ equali
izer In defeating the numerically super
ior warsaw pact Armor threat. Routine, 
around-the-clock assignments will be
come an everyday occurrence with the 
APACHE. 

our goals for this year have been met: 
we have met or exceeded perform

ance goals. 
We have provided the u.s. Army with 

a new dimension Of lethality to our com
bat power. 

The Army/ Industry team is making 
sure that the APACHE can accomplish its 
tank-killing mission. 

combined Arms Team: Your APACHE is 
truly production ready. 
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II 

Generals Majors Captains 
BRADY, Mo"I • .I ., MO JOHNSTON, AUan 0 ., J,. CASEY. TImothy J . 
SIYANCO (011 2110 Somerlel 1132 Spruance Road 
APO New York 09038 Flori","I, MO 63033 Monterey, CA 93940 

GONZALES Orlando E., MG KISLER. Alvin R. CURRAN, John M. 
DARCOM, 5001 EI.anhowef 48-Jrd Infantry Ro;td 410 DiJde Drive 
Aleund" a, VA 22333 Fan leavanwOl1h, KS 66027 Enterprise, AL 36330 

BRANDENBURG . J . N., LTG I BBI LACY, Euganel. , .I,. DEMERS, Robert P. 
eG, I Corps Gemini P.O. Bo~ 2638 144-B Juneau Street 
Fon l ewis, WA 98433 Newport News, VA 23602 fort Richardson, AK 99505 

Colonels 
METCALF, Stephen R. GERHARDT, William P. 

Naval War College 131 Jack Miller Blvd., ' S.3 
Newport, AI 02840 Clarksville, TN 37040 

BERTA, Thorn .. L. NOWLIN, Chari •• F. GOWER, Daniel W., Jr. 
4493 Bunkor Court 201s1 Aviation Co (AH) 600 Woodlawn Drive 
Dumfries . VA 22026 APO 511n Francisco 96271 Harker Heights, TX 76541 

BURROW, Gao,,,a D. PETROSKY, Oanlal J. HANFORD, Craig B. 
422 DIckman Univ of So CaUf, PEO 8 -19 1451 W. Lincoln Trail 1146 
Fort Sam Houston, TX 78234 17013 pWton~~1~1~hCa~dw::f7 Radcliff, KY 40160 

DENNEY, J . Thom .. H. HESSON, Jama. M. , Jr. 
2781 Cartar Farm Court 8·3rd Infantry Road Route 12, 8011 55-A 
AIlIlIandrla, VA 22306 iI, Fort Leavenworth, KS 66027 Dothan, AL 36303 

HEFFORD, Robart A. pons, Ronald J . KA1GH, Gaorga J. 
7203 Flreoak Drivlt 923rd Infantry Road 159 Avn Bn, 101 Abn Div·Airmb 
Austin, TX 7B759 Fort LltlvClflworth, KS 66027 Fort CampbeU, KY 42223 

IRBY, Oawl« T., J, . PUROIN, Calv in O . KNARR, Wittia m 
1588 Knollway 4824 Hollow Cornar Rd., 1161 A Company, 1000d MI Bn 
Ferguson, MO 63135 CUIVDf City, CA 90230 APO NIJW Yorl<; 09036 

KOEHNKE, JOIBph A, 
Majors 

RAHO, S~even LEWIS, William O. 
8402 Toll House Road 1101 E. Grand Avenlllt 3700 Buena Vista Rd, Apt 151 
Annandale, VA 22003 Tower City, PA 17980 Columbus, GA 31906 

MAnHEWS, Ralph A. BENJAMIN, Richard D. REAVIS, Lonnla C. L1nLE, Jam.a P. 
Forest Glen, WRAMC HO USA Support Group NDl 6721 W. 97th T ISfraea 806 W. Fort Bakat 
Wallhington, D.C. 20012 APO New york 09069 Ovaf1and Park, KS 66212 SausaUto, CA 94965 

POTEAT, Jam .. CARTER, Harbert R. SIMCOE, Darwin D. MARTIN, Jas on H., Jr. 
6E Wheeler Drive 703 Bjornstad Street 209 Saddler Drive 105 Whispering Pines loop 
Fort McPherson, GA 30330 Fort Benning, GA 31905 Newport New" VA 23602 lee$ville, LA 71446 

STUBBS, Frederk: H, DAVENPORT, John D. SIMPSON, All ... R. PETEASON, Aa ymond 
428 N. Chickash;l Avenue Route 6, BOll 83 P.O. BOll 293 6729'B Dalton Street 
Fort S~I, OK 73603 KiUaen, TX 76541 Fort Campbell, KY 42223 Fort Knoll, KY 40121 

TAYLOR, William O. ESTERAK, David R. WILLIAMS, Fun .. t O. STANSIFER, Ru .. ell M. 

C~=r1~!~:c~~ ~vl~ 
3250 Stone Edge Drive 585-0 Sempson Lane 5H18 Bllene Drive 
EI Pno, TX 79904 Monterey, CA 93940 Granite City, IL 62040 

URBACH, Walter, Jr . EVERSON, Rendolph l. WOOD Gail W. SZCZERBA, Thoma. E. 
AVRADCOM, Attn: DAVOllOl P.O. Ball 5508 3423 South Stenton Drive HHT, 4th SQdfl, 7th Cav 
MoHett Field, CA 94036 Fort Hood, TX 76644 Wesl Valley, UT 84120 APO San Francisco 96251 , WILLIAMSON, Nell S ,' III GIBSON, Hubert L. WOTKYNS, Antho ny L. WILDES, David G. 

,I 1624 Havemeyer Lana HO 20 Engr Bde, Cbt Abn Corps Anacape Sciences-PO Drawer 0 501st Aviation Bn, HHC 

i Redondo Beach, CA 90278 Fort Bragg, TX 28307 S8nta Berbar8, CA 93102 APO New York 09326 
GRIFFITHS, Richard K. WORSHAM, Michael H. 

I Lt. Colonels 8500 Viscount Blvd ., Apt . 4-0 Captains CMR 2, Bo~ 3957 
EI Paso, TX 79925 Fort Rucker, AL 36362 

ADAMS, RIchard M, GUNN, Thorn .. A. ACHEE, Robert W. YERRICK, Earl M., Jr. 
425 Ena Road, Apt. l007A 94th Artillery Roed P.O. Ball 216, 146th A.E.8. 5485-C Bilger Court 
Honolu lu, HI 96815 Fort leavenworth, KS 66027 APO Sen Francisco 96271 Fort Polk, LA 71459 

ADAMS, Roneld E. HARMER, Roneld T. ANDERSON, Mertln F. ZOLLER, Gu, R. 
2nd Avn Bn, 2nd Inf Oiv 4758 Crnt Court 12622 49th Drive, S.E. 3726 Ouail Run Drive 
APC San Francisco 96224 Waukegan, IL 60007 Everen, WA 98204 Sierra Vista, A2 85635 

ALLEN, ~ank B. HARWOOD, Jerry T. BARTON, Roy 
4153 Providence Orlve 2875 StlIcy Lane 5B54A Jamison Street 1st Lieutenants 
SI. Charlet. MO 63301 Clarksville, TN 37040 Fort KnoK, KY 40121 

BOUAULT, Loul. L. HASKELL, Robert L. BOLAND, Jama. A., Jr . 
HQ, 268th Attack Hal Bn 5020 Bobcat Court 615 Malboorne Drive 
Fort l ewis, WA 98433 Woodbridge, VA 22193 Ente<priSll, Al36330 

HOLDER, Jam • • R. HILL,OIli, BROWN, J a m • • D. 
HQ USARMR IX RGPSF 111 Laurel Breeze Drive B Troop, 417th Cavalry 
Presidio 01 San Fran, CA 94129 Enterprise, AL 36330 APO S8n FrancllCo 96358 

HOlZHEUSER, Hen", HOWE, G.ne BYERS, Robert M . 
41 Smyrna Airport, Bldg. 603 BOll 431-A 

, KS 66027 Smyrna, TN 37167 
HUDSON, Gabriel L. 

15042 M...,... Oak Way 
II CA 93907 
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STATEMENT OF OWNERSHIP, MANAGE
MENT, AND CIRCULATION 

(ReQuired by 39, U.S.C. 3685) 
Title of Publication: Army AvIation USSN 0004-24B)() 

({)324001. Date o f filing: September 22, 1981. No. of 
Issues published annually: 10, except February & 
september. location of known office of publication: 
1 Crestwood Road, Westport, CT 06880. l ocation of 
headQuarters or general business offices of the 
publisher: Same. Publisher: Arthur H. Kesten, 1 
CrestWood Road, westport, CT 06880. Editor: Same. 
Managing Editor: Dorothy Kesten, same. Owner: Ar
my Aviation PUblications, Inc., 1 Crestwood Road, 
Westport, CT 06880; Arthur H. Kesten, same; Dorothy 
Kesten, same. Known bondholders, mortgagees, and 
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The average number of copies of each Issue dUring 
the preceding 12 months, and the actual number of 
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WHITE, Harv.y E. 
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CW2's 
GUYRE, Jam •• J . 
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copies of t he single Issue flied nearest to t he filing 
date Ithe latter amount appears In parentheses) 
were: 

a. Total number of copies (Net press rUn) : 10,410 
110,300); b. Paid Circulation: 1. Sales through 
dealers, carr iers, counter sales: 242 11501; 2. Mall 
Subscriptions: 8,720 18,3831; c. Total Paid Circula
tion: 8,962 18,5331; d. Free distribution bV mall, car
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10,410110,3001. 
t certi fy that the statemen~ made bV me In this 

statement dated September 22, 1981 are correct and 
complete. 

Dorothv Kesten, Managing Editor 
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CCI1TI.@ll'll'~ .a.· 
There's never been 

a blind rivet 
system* like this 

CherryMAX goes far beyond any existing 
specifications for this type of fastener. 50 KSI 
MiI-Hdbk-S design allowables for aluminum 
Cherry MAX sets a whole new standard for 
blind rivet systems. 

Write for catalog and name of local distributor. 
Cherry Fasteners, Townsend Division of 
Textron Inc., 1224 East Warner Avenue, Box 
2157, Santa Ana, CA 92707, Phone: 714/545-5511 

TOWNSEND'iii' it(-J:I 
Townsend OovtSlOll 01 Te~lfon Inc 

-41 ... R." w." p.~ Inte rnatiD nal 

"'G.lIS AIR~~:'CAR ,.. 

~OCU'£lO"'RCUll 
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A129 
The 
Scout Helicopter 
o Survives In Worst Combat 

Conditions 
o Equipped For Total Day/ Night 

Operations 
o Attacks When Needed 

o Uncompromised Mast Mounted 
Sight Perfonnance 

o Suppresses Enemy 
Air Defenses 

o Destroys Enemy Helicopters 

",NATO Partner to the U,S, Helicopter Industry, 
---
~;~~~'~~ 
A 109 TOW A12$ A9206 A8206ll "8205 >\8212 

Helicopter Division 
21017 Coscino Costa 

dl Samarate 
(VA) noly 

Represented in North America by: 
Italian Aircraft Corp. 

, i I 22202 




