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24 Hours a Day

RCA’s automatic test equipment
provides total system support to
the YAH-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 YAH-64 ATE will
also support the operational test
(0T 1),

For mare information contact:
Director, Markeling

RCA Automated Systems
Burlington, MA 01803

Government
Systems Division

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

EMNGINEERS interested in career
opportunities, forward your resume
to: Roger Bishop, Dept. AA, P.O. Box
588, Burlington, MA 08103
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The Chinook D...more forless.

The US. Army CH47D
prototypes are flying now,
completed ahead of schedule
and on budget. When the
U5, Army's Chinook heli-
copter fleet is fully converted
to the new Delta Model, the
Defense Department and the
American taxpayer will be

getting full value for

their dollar...one and a

half times the current
fleet productivity to
match the de-

mands of modern combat
forces and a 21 percent reduc-
tion in operating costs to meet
stringent budget limitations,
The mobility, vital for
effective tactical and logistic
responae will be provided by
a helicopter of unmatched
flexibility and reliability. An
affordable aircraft that will
give the ground commander
the ability to support fast-
moving weaponry and
combat forces under almost
every terrain, weather, or
battle condition,

UNITER ETATER ARMY

t

The Chinook Delta
Model—the product of a
great history of performance,
proven advanced technology
and positive teamwork, And
that, more or less, is what
it's all about.

ATFEREINE: VESFTERL

FiENE
FFE £ T EETEEE
Philadelphin, Pa, 19142




SPEAKING OuT

Is cnmmlssmned ufﬁcer specialty ISAUO
a competitive field of endeavor?

HE purpose of this lefter is to bring
to your aftention the extremely low
selection rate of Army Aviators for Major
{AUS) by the last promotion board, and solicit
AAAA's guidance and help in exerfing a
positive influence at the Department of the
Army level.
My reason? I'd like to insure that the com-
missioned officer specialty (15A00) becomes
and remains a competitive field of endeavor.

Selection rate inequity

The first time selection rate for aviators
with aviafion as a primary or alternate special-
ty was 59%. compared to:

. B0% for Infantry,
. B2% for Armor, and
. B3% for Field Artillery specialties.

An Open Letter from
Captain James R. Anderson,
Enterprise, Alabama

This is as published in the recommended
list for temporary promotion to Major, dated
30 May 1979.

Board guidance indicates that quotas
should not be established for specialties;
however, those officers who are in the
underaligned specialties — Infantry, Armor,
and Field Artillery, to list a few — were fo be
carefully reviewed 1o “make OPMS work,”™

It's hoped that officers are promoted based
on their ability and duty perlormance on a
competitive basis with all their contempo-
raries, and not be penalized for being in an
overaligned specialty.

“Less than equitable™

The percentages indicate that Army Avia-
tors received a less than equitable considera-
fion for promotion.

The precedent set by this promotion
board, unless rectified, will cerfainly have a
tremendously adverse and long-term effect
on Army Aviation and, hence, possibly on the
national defense posture of the United States.




Beecheraft’s rugged C-12
jetprop has earned its military
stnpes as a hard-working military
tranaport. Its turboprop economy
has been sa*l.'itg memey for the
Army and Air Force all over the
world. In addition, the C-12 has
gained an enviable reputation for
reliability. _

Nov-'_ti's ready for a few
more special assignments.

With available installations
fﬁrf'mamal m?éﬂ!?ﬁ; um:ial

eld suppaort, ELM, photography,
Infra-Red, Side Looking Radar
(SLAR), remote sensing, and

many others, this versatile air-
craft offers a broad range of mis-
sion capabilities
And because many of these
special equipment packages can
be quickly removed or converted,
one C-12 airframe can be used to
fill the roles of several special mis-
sions aircraft,
In addition, the comprehen-
sive Beech logistics support pro-
ram now assumes tolal responsi-
ility for all on-site maintenance,
créew training, parts inventory,
and worldwide technical service.
As a result, the C-12 continues

to deliver operational readiness
rates well in excess of 90%.

If your command could use
a special mission support system
with this kind of multi-role capa-
hility, get complete information
by contacting Beech Aircraft Cor-
E.r_rat_mn. Aerospace Programs,

fichita, Kansas 67201

@ccc]‘lu@




THE TIME IS NOW!
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CALENDAR YEAR 1979
NOMINEES ARE SOUGHT FOR

AAAA’S NATIONAL AWARDS
(FOR ADDITIONAL DETAILS, TURN TO PAGE 103.)



A new generation of cobra, rotor blade that improves
Cobra has evolved. Over e performance as well as

the past two years, — survivability.

every part of the Ever thln There’s a signifi-
highly advanced cant increase in tail
AH-15's dynamics system at rotor thrust enhancing

has been dramatically NOE agility.
upgraded! moves- But that's only part of
There's been a powerful what's new on the Cobra.

29% increase in engine SHE, Weapon systems, fire control,
plus a boost in transmission capa- cockpit layout, active/passive
city providing excellent hot day  defense systems: all designed to
performance. strengthen our anti-armor forces.

There’s a new composite main  Now, and for the next 20 years.

Bell’s AH-1S Cobra: Everything’s new but the name.




1 Crestwood Road, Wesipor, CT 06880

I WISH TO JOIN THE ARMY AVIATION ASS'™ OF AMERICA [(AAAAL MY PAST OR CURRENT
DUTIES AFFILIATE ME WITH U.S. ARMY AVIATION AND | WISH TO FURTHER THE AIMS AND PUR-
POSES OF AAAA. | UNDERSTAND THAT THE ANNUAL MEMBERSHIP INCLUDES A SUBSCRIP-
TION TO THE AAAA-ENDORSED MAGAZINE, ARMY AVIATION, AND THAT MY MEMBERSHIP
STARTS ON THE SUBSEQUENT 15T OF THE MONTH. (NOTE: A HOME ADDRESS IS SUGGESTED.)
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STREET ADDRESS |
LL 1 T T T T ) S 6 O I ‘

S5TATE ZIP
TO USE MASTER CHARGE OR VISA:

AAAA ANNUAL DUES
BILL MY [ IMASTER CHARGE;[ ]VISA CREDIT CARD, NEW & RENEWAL DUES FOR ENLISTED; GS-6
MY CARD NO. IS, . ..ovisaneisvnanssssnsnsassnnssrssn [ 171 YR, $8{

& BELOW; AND WAGE BOARD 12'S & BELOW:
ITSEXPIRATIONDATEIS. .. .ocvivnnnnannnanusannannss

12 YR, $15{ ]3 YR, $22.00
INTERBANK NO. (Master Charge Only). ... .oovnvvnnnnnis

NEW & RENEWAL DUES FOR ALL OTHERS:
[ 11YR $12{ ]2ZVYR 523{ ]3 YR, $33.50

THIS FORM IS INVALID AFTER 1 APRIL 1980,
THIS FORM MAY BE REPRODUCED LOCALLY.
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STATEMENT OF OWNERSHIP, MANAGEMENT, & CIRCULATION

{Required by Title 39, United States Code 3685)

Tille of Publication: Army Aviation
(032400). Date of filing: September 27,
1979. Frequency of issue: 10 fimes a year.
Location of known office of publication: 1
Crestwood Road, Westport, CT 06880,
Location 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 Dorothy Kesten,
same, Owner: Army Aviation Publications,
Inc., 1 Crestwood Road, Westport, CT
06880; Arthur H. Kesten, same; Dorothy
Kegten, same. Known bondholders, mort-
gaim. and other security holders owning
or holding 1% or more of the tofal amount
of bonds, morigages, or other securities:
MNone.

The average number of copies of each
issue during the preceding 12 months,
and the actual number of copies of the
single issue filed nearest to the filing date

L

{latter appears in parentheses) were:

a. Total number of copies printed:
10,610 (14,500); b, Paid Circulation:
tion: 1. Sales through dealers, carriers,
counter sales: 1,250 (3,500); 2. Mail
Subscriptions: 2,053 (8.638); c. Total
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in this statement dated September 9,
1979 are correct and complete.

Dorothy Kesten, Managing Editor




Today’s pacesetter
in helicoptg_:__'_ avionics.

Fa —

Helicopter builders need sophisticated, highly miniaturized
avionics instrumentation and proven actuation mechanisms . ..
the Kind of equipment that advances the state of the art. And they
find it at Clifton Precision.

That's why Clifton indicators were chosen for the Hughes
YAH-64 Advanced Attack Helicopter, and why Clifton avionics com-
ponents are making significant contributions to other major
helicopter and aerospace programs.

Call our helicopter instrumentation specialists at {215) 622-1000
todiscuss how Clifton components can contribute to your program.

[B CLIFTON PRECISION"®

Litton Special Devices-Drexel Hill, PA 19026

‘\

Radio Magmﬂin Triple Tach Triple Torque
Indicator Indicator Indicator

Dual Torgue Electromechanical Bea ring-lnta nce
Indicator Actuator Heading Indicator
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engine performance
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Color-coded vertical scales with precision
digital readouts put high reliability
on your instrument panel.

Quick-scan scales are color-coded with easy-to-see digital readouts to reduce pilot workload.
Other outstanding features:

# High reliability & Excellent visibility

@ All solid state with in bright sunlight
no moving parts # Low cost of ownership

@ TS50 APFROVED # Available from stock
Prosently installed n Grumman Gulfstream Gl Falcons and several military aircralt
Please contact us for full information

AVIONICS DIVISION
canadlan Marcnm Company

InsEimen Tilmlion

O8-BETEZLTWE: 610-421-3564




Nominees sought for 1980 induction
to the **Army Aviation Hall of Fame”’

BACKGROUND: An AAAA-sponsored *Army Aviation Hall
of Fame" honors those persons who have made an out-
standing contribution to Army Aviation, and records
the excellence of their achievements for rity.
The *"Hall of Fame” is located at Fort Rucker in
the Army Aviation Museum where the por-
traits and narratives of the Inductees are
displayed in a distinctive location. The
costs of the program — selection, induc-
tion, portraiture, etc. are underwritten by
the AAAA. ELIGIBILITY: Anyone may nominate
a candidate for the “"Hall of Fame." All persons are
eligible for induction, except AD military personnel
Civilian personnel are eligible prior to their retirement.
% 4 d Kk
Nominations should be submitted on or before 1 December 1979 to
AAAA, 1 Crestwood Road, Westport, CT 06880, and should include:
1) The nominee’s full name and address.
A 40-50 word summary of the achievement(s) for which the
candidate is being nominated to the “*Army Aviation Hall of Fame.”
[ﬂgan current photograph of the nominee, if living, or information as
to where such a photo or photos may be obtained.

el e A S S mm mm m oSm e mmm e e mmm e e nee e Se m— m— —

(i By
TO: AAAA, 1 Crestwood Road, Westport, CT 06880

I'd like to nominate the following persons as candidates for
induction into the “Army Aviation Hall of Fame! in April,
1980. On separate sheets, I've enclosed their full names
and addresses [where known]), a brief 40-50 word descrip-
tion of each of their accomplishments, and a photograph of
each, where available. [Please print).

NMI“'u"'llIIIllIlI'lIllII...‘lIIIliitlilllllllhlilliilii
"um.nnn....llIlIiiIllllllliiilllliilihlilh llllllllllllllll

"nm.nnnit.tlllliillil‘ll IIIIII EEEmAEE SR

Your signature.....cccssssnivsasanssnssanannunan T
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and leave.

That's just one of HELLFIRE's many total
weapon system capabilities.

HELLFIRE is a total anti-armor weapon system. 1t
i totally effective. It is totally responsive.

HELLFIRE's arrbome and ground launched direcy
and imdirect fire capabilities at long standofT ranges
nssure awesome kill potential with unequalled launch-
crew survivability.

Maturing rapidly as the U.S. Army’s most effective
anti-armor weapon system, metric HELLFIRE is also
a natural for muolti-Service and intermational use. Its
modular concept lends itsell to both present and future
guidance technology, Precision Laser, Fire and Forgel
Infrared and Air Defense Suppression Microwave
Seekers are all part of the HELLFIRE Modular Mis-

sile System. This yields the next gencration adverse

wenther/night anti-armor system.

HELLFIRE Is backed by Rockwells in-depth mis-
giles experience and high rate production capability,
I"s cost-effective. And built to meet the user's needs.

Whal about sccuracy? Expect improved accuracy
at aimpaint with high lethality even at oblique angles.
Firepower mades include rupid, ripple. and single fire.

HELLFIRE is being developed with the combined
capabilities of the U.S. Army Missile Research and
[Juvq’hsprﬂcnl Command al Redstone Arsenal, Ala., and
Rockwells Missile Systems Div., Columbus, Ohio. For
maore information write: Missile Systems Division,
Avionics & Missiles Group, Rockwell International,
430 E. Fifth Ave., Columbus, OH 43216,

‘l‘ Rockwell
International

.. wistn scisnce gels down o business.




The Army’s AAH

AN UPDATE

A Total System for Battle



UNITED STATES ARMY
THE CHIEF OF STAFF

The most significant bartlefield threat that the Army faces
today is the impressive Warsaw Pact ground offensive capability,
made up primarily of armored forces. Our challenge is to main-
tain a quality, highly mobile force capable of defeating this
threat.

The U.5. Army ground commander as well as his HATO counterpart
requires a weapon system which will permit the rapid massing of
anti-armor firepower at the decisive time and place. The Advanced
Attack Helicopter provides such a capability. It chn operate and
survive in the forward batele area, fight at night and in bad
weather, maneuver in the soldier's domain, and recycle firepower
rapidly thus providing the combat balance necessary to fight and
win.

The Army looks forward to providing to the combined arms team
the unique dimension of anti-armor firepower and mebility which

the AH-64 possesses.

R
United States Army
Staff

Canera
Chief




T'S been over two years since the first issue

of the Army Aviation Magazine devoted fo
the AAH program. | again thank Art Kesten, the
editor, for the opporiunity to acquaini inferested
personnel with the Army’s Number 1 aviation
program and now for dedicating this “update™
MNovember 1979 issue fo the Advanced Attack
Helicopter.

Although credits to other team members,
and the background and descripfion of the
AAH have not changed significantly since the
August/ September 1977 kssue, | repeat part of
this information here for newcomers, and for
those who did not save the article or who do not
have a file copy available.

First and foremost, the AAH is a team player
— a lethal member of the combined arms team,
Bringing major weapons systems through
development also requires a concerted team ef-
fort, and | cannot speak foo highly of the fre-
mendous support given me in managing this
program by the Chief and his staff, and the
Commanders of DARCOM, FORSCOM, TRA-
DOC, and the United States Army, Europe.

Elements of each of these commands have
joined me to bring you this composite overview
and update of the AAH Program from the
materiel development scenario through the
development of fraining and factics for its

employment.

BACKGROUND

In June 1973, the Deputy Secretary of
Defense authorized the Army to inifiate a fwo-
phase development of the Advanced Attack
Helicopter, Phase | to be a compefifive
development for selecting the best helicopter
airframe fo enter Phase Il full scale engineering

development. Bell and Hughes were selected to
compete in a threeyear development culmina-
fing in a fly-off. Hughes was selected the winner
in December 1976. Phase Il is focusing on
completing subsystems (missile, cannon,
rocket, farget acquisition and night vision)
development and their integration info the winn-
ing helicopter, the Hughes YAH-64,

The Phase Il lull scale engineering develop-
ment program encompasses 56 months, It in-
cudes the fabrication of three additional flying
prototypes, the development and infegrafion of
a target acquisition-designation system, a pilof’s
night vision system, and the fire control essential
to integrate the HELLFIRE anti-tank missile,
and the 2.75 rocket and 30mm cannon (area
weapons) subsystems.

SYSTEM DESCRIPTION

The AAH is a twin engine helicopter with two
T-700 (1,560 shp each) engines. It is equipped
with a four-bladed, fully arficulated main rofor
and a lour-bladed tail rotor. It uses a three-point
landing gear. The pilot is located in the rear of
the tandem cockpit arrangement, with the co-
pilot-gunner in the front crew station. Four
stores stations are mounted under the wings fo
obtain a variety of armament options. & photo-
graph of the Hughes YAH-64 AAH prototype
aircralt is shown below,

The YAH-64 is the first Army Attack
Helicopter to be developed specifically for day,
night, adverse weather anti-armor missions with
emphasis on the ability o fight, survive, and live
with the froops in the “Front Line” batilefield en-
viromment.

To achieve this objective, emphasis was plac-
ed on designing and development of a weapons

The AAH is a
Team Player!

AN UPDATE BY BG EDWARD M. BROWNE,
PROGRAM MANAGER—AAH, USA DARCOM




The AAH is a
Team Player

platfarm with superior flight performance. The
beest measures of performance for a helicopter,
at a prescribed atmosphere, mission weight,
and endurance, are verfical rate of climb
(VROC), cruise speed, and agile maneuvera-
bility (the ability to avoid obstacles at high
speed).

The charls on this page present the ex-
pected flight performance of the production
AH-64 while carrving sufficient fuel for 1.83
hours endurance.

All of our design efforts o date have been
focused to make the AAH a superb fank killer.
The primary weapon is the laser-guided HELL-
FIRE anti-tank missile (SEE A). lis lethality
against fanks at long stand-off range has been
demonstrated repeatedly

through a new lire control system that now pro-
vides excellent accuracy of all weapons for air-
to-ground  engagements, and we have in-
cluded, for the future, provisions for an air-to-
air engagement capability, All  armament
systems can be operated by both the co-pilot-
gunner and/ or the pilo! through the use of the
integrated helmet and display sight system
(IHADSS). (See Page 77.)

NEW ADEN-DEFA AMMO

On 29 September 1976, OSD directed the
AAH Program Manager to develop a new
30mm ADEN-DEFA class of ammunition for
the Armw's Advanced Attack Helicopter that
could also be used in the USMC's Harrier, and
is inferoperable in the ADEN and DEFA guns
of our NATO allies. This was the AAH's first
contribution to NATO Rationalization, Stan-
dardization, and Interoperability,

in the direct and indirect
fire modes throughout

JEETID\L RATE OF CLUMB

CRUISE SPEED

the separate missile
developmeni program.
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Colonel Ben Pellegrini's
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The area suppression
weapons are — lirst — the
old standby 2,75 inch
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rockets (SEE B), of which
the AAH carries 76 in lour
19-tube pods, and the
new XM-230E1, 30mm
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“Chain Gun"” cannon
(SEE C), developed by
Hughes specially for the
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AAH, The AAH will carry
1200 rounds of XM789
(30mm) high explosive
dual purpose ammuni-
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AGILITY 4,000 55"
146 KMOTS

tion (HEDP). The 30mm
PMO has done an amaz-
ing job of developing this

198 75740

small caliber round that
literally  knocks the hell

ALTITUDE ~ FEIT

out of light armored vehi-
cles. The outstanding wea-
pons have been coupled
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Elastomeric
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 cri-
teria in the decision to use elastomeric
lead/ag 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 of potentially destructive ground reson-
ance, Equally important, it has no fluid to leak,
no sliding surfaces 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. Itnow becomes a foundation
for research into new elastomers and light-
weight composite substrate materials 1o meel
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 2051, Erie, Pennsyl-
vania 16512, Telephone: B14:456-8511.
Telex: 914-438.

1.ORI

Lord
Kinematics




TADS/PNVS

Northrops T PNVS for Army’s Advanced Attack Helicopter (AAH) permits
AAH to attack and survive at extended standoff ranges, day or night, under adverse
her conditions.

Pilot ~1|ght
allowing nighttime n :
MNorthrop TADS/PNVS i E ically for Arn ‘ technology
derived Trrllt‘l Northr ) ( Maore th.m 500

for Seafire fire ¢
Northrop Cor

i 1979 Northrop Corporation
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Making advanced technology work.




POINT TARGET SUBSYSTEM

18 HELLFIRE MESSILES
BUILT-IN TEST AFTER LOADING

Hellfire Weapon Subsystem

2,75 ROCKET SUBSYSTEM

76 FFAR Rockets

Weapon/Stores Management
AREA WEAPON SUBSYSTEM
C ot ® 1200 ROUND MAGAZINE

® RELOAD 1200 HOS-10 MINJTES
® POWER DOWNLOADER

=% REPACKAGES AMMUNITION
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® SAFETY INTERLOCKS E o
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% CHASH ACCOMBODATING
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Today, 30mm ADEN/
DEFA ammunition is used
in many MATO and third
country  aircrafi. Basically
three automatic cannons,
the British MK IV ADEN
gun, the French 552 and
553 DEFA guns fire this
standard ammunition,

Multi-use weapon

Ower 14 combinations of
30mm  weapons  sustems
and aircraft (from the
Mirage Il to the Gnat F
Mark 1) are deployed in ac.
tive forces in most of the

Free World. Our task is 1o

assure  interoperability of
this new ammunition in
these sustems.

The AAH-developed
A0mm  ammunition  con-
sists of three cartridges: the
XKMT88, Target Practice
(TP) round, the XM799,
HEI round, and the XM
789, a high explosive dual
purpose (HEDP) round,
having both anfi-personnel
fragmeniation features and
excellent penetration
against  lightly armored
vehicles. Hughes was
awarded a confract on 2
March 1977 for the devel
opment of this ammunition
The XMT788 round has
been type-classified as
Standard: the XM799
round has completed all fir-
ing tests; and the XM789 s
being readied for gualifi
cation testing.

The characteristics of
this ammunition are shown
in the adjoining D fable.

Because of the capability
and rapid development of
the 30mm ADEN/DEFA
configuration HEDP cart-
ridge. il is also being
evaluated for additional ap-

1
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plication to include the LS. Army's AH-15
Cobra and the High Mobility Vehicle XR-311
for the Military Police, the Marines” AV-8B Har-
rier, and the Navy LVTP-7 landing crafi.

ARMAMENT PAYLOAD

Varying altliude condiflons and temperaiure
will dictate finile mission loads. However, the
AAH requirement is a minimum of 450 feet
per minute vertical rate of climb with eight
HELLFIRE missiles and 320 rounds of 30mm
ammunifion and with 1.83 hours’ endurance
at the Army hot day (952, 4,000 feet, 95%
IPR). The production AH-64 is expected to ex-
ceed that minimum, There are many represen-
tative options, and an informative pictorial
presentafion of these appears in COL “Bob™
Molinelli’s article on Page 68.

SURVIVABILITY

I still believe helicopter survivability on the
modemn batilefield is directly related to three
clements:

1. The inherent ballistic “toughness™ in-
corporated into the basic design of the air-
frame.

2. The optimization of weapons lethality
and fire control during integration, giving the
ability to acquire, shoot and kil first, and

3. The doctrine, tactics, and training de-
veloped for employment,

We have already discussed the weaponry
and Its integrafion. MG Tom Lynch, Com-
mander of the Armor Center; MG Jim Mer-
ryman, Commander of the Aviation Center;
COL Bob Molinelli, Commander of the 6th
ACCB; and COL Cecil Shrader, our new

Cariridge Characteristics
Cartridge Weight 3,54 kg (approsx.)
Case Material  Aluminum
Projectile Weight 240 kg (approx)
Muzzle Velocity 760 m/'s to 800 m/s
Peak Pressure 290 MPa
Impulse 260 N.s.
Cartridge Length  200mm
Cartridge XM788 TP
Cariridge XM789  HEDP D
AAH—TSM, will — in separate articles in this

issue — walk you through their efforts and
views on doctrine, tactics, and fraining for
employment, So for now, let’s locus on the
hardware survivability features designed into
the AAH.

DETECTABILITY

A low flicker rotor, low glint canopy, com-
posite materials, “scissor’ tail rotor, overall
compact design, and a new approach fo en-
gine plume suppression have resulted in a low
signature across the aural, visual, radar, and
infrared spectrums. (SEE Chart E below).

BALLISTIC TOLERANCE

The vulnerability assessment of the YAH-64
indicates low vulnerability to 12.7mm fires and
to 23mm HEI rounds. Added features, such as
the requirement for the main gearbox to oper-
ate one hour without oil, further enhance mis-
sion accomplishment,

While new metals and materials already us-
ed in the AAH have resulted in the ability 1o
take multiple hits of 12.7mm and 23mm HEI

SMALL
PRESENTED
AREA

MINIMUM
VISUAL
DETECTION

50% QUIETER

and still fly home, we are
E | now looking at more ad-
vanced materials which will
do even befter. Protection
of the crew is provided by
the transparent shield bet

THAN AH-15

REDUCED
EXPOSURE

SIGNATURE

ween cockpits, against a
lone 23mm HEl gefting
both the pilot and the oo
pilot, and a blast shield
below the firansprent
cockpit areas 1o protect the
lower torso. (A G photo
presentation appears on
the next page.)

The current metal main

LOW IR
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shot no La:a;-rij

Below Seat Shield

rotor blades, which incorporate five overlap-
ping—hut independent—spars, can withstand
a worse case of HEI hit and sfill let you fly
home. (SEE F photos just above).

Using this technology we have launched a
“composite’ blade development program that
will give greater life and added vulnerability
features. We expect it to be available for our
first production AH-64.

The fuel cell system and structure has dem-
onstrated taking a direct HEl hit without ex-
ploding or catching fire, and the tank seli-

sealed! MNow that's what 1 call ballistic
toughness!
CRASHWORTHINESS

Rugged construction and innovative design
features maximize low system attrifion. Addi-
tionally, 95% probability of crew survval at a
crash impact rate of 42 feet per second is engi-
neered into the YAH-64, Our goal — save the
crew and repair the helicopter so both will fight
again.

In sum, the AAH is the most survivable heli-
copter known. Its survivability is achieved by
the synergistic effects of high maneuverahility,
a rugged, twin engine airframe highly folerant
af high-caliber HEI and invulnerable to mid-
caliber projectiles. Redundant flight control
systems, sell-sealing fuel cells — all make the
AAH an exceedingly “hard” helicopter. (SEE
Chart G on Page 28).
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PROGRAM SCHEDULE

Having provided an overview of the system, a
look at the current program is now in order.
Since the last report, the AAH Program was pro-
vided increased FY 78 funds by Congress over
those requested by the Depariment of Defense;
thereby permitfing the AAH to accelerate
development from a 60-month fo a 56-month
Phase Il program.

The Phase Il contraciual effort with Hughes
Helicopters requires the modification of the two
Phase | alrcraft (AV02 and 03), and the Ground
Test Vehicle (GTV), the fabrication of three
new aircraft (AVD4, 05, and 06), the integration
of subsystems into the aircraft, support of the
TADS/PNVS fly-off and operaiional testing to
obfain a production decision.

During this fime, the HELLFIRE missile sub-
systemn, the TADS/PNVS and the 30mm can-
non with ammunition are complefing develop-
ment for subsystem integration by Hughes. The
on-going compefitive TADS/PNVS  develop-
ment will complete in April 1980 with the selec-
fion of a single TADS/PNVS contracior fo com-
plete the balance of engineering development
{maturity phase),

Current  planning is to complete the
S56-month development phase by the end of
August 1981 when a three-month operational
test Il (OT) is completed. Prior to completion of
development, Long Lead Time lem funding will
be placed on confract in February 1981 for

N
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We're a three-time winner.

On the AH-64 Advanced
Attack Helicopter, Hughes
Helicopters is taking three-way
advantage of Sperry Flight
Systems expertise. Flight con-
trols, display symbology and
digital data handling are just
some of the areas where we
excel.

The AAH will have a Sperry
digital automatic stabilization
equipment system (DASE)
operating on the MIL STD 1553
digital data bus providing
stability and control augmen-
tation and autopilot functions.
The DASE also includes the

AH-64's backup fly-by-wire
control system (BUCS).
Sperry's cockpit display sym-
bology generator and Multiplex
Remote Terminal Units (based
on our space shuttle multi-
plexer-demultiplexer technol-
ogy) are optimized for the AAH
role.

When the AAH goes into
production, we'll be ready. For
the Army's front-line anti-
armor system, only the best
will be good enough. Sperry
will be doing its part—in
triplicate,

SPERQY

FLIGHT SYSTEMS
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For three decades we have placed great
emphasis on a continuous program of
analysis and study to help us foresee the
future course of world military strategy.

This wision for projecting military
needs, and the development of technical
resources to meet them, has significantly
contributed to many of the country's
First line defense systems,

In fact, a number of systems with vision
of their own have grown out of this
analytical approach. Paveway, an air-
borne laser designator, Pave Penny, an
airborne laser tracker, and a Target Ac-
quisition and Detection System known
as TADS, for example, all required ad-
vanced electro-optics in order to search
out, mark, and track targets day or night.
Our Filot's Night Vision System (PNVS)
required new developments in forward-
looking infrared technology.

When analyses also revealed a greater
need for first-round accuracy, the military
services called for weapons that could
"see!" Two such are Copperhead, a laser-
guided artillery projectile, and Pershing
I, a tactical missile that uses radar cor-

relation, terminal guidance to point of
impact.

To test systems with advanced tech-
nologies we've invested in some of the
most sophisticated Ffacilities in the in-
dustry. A unique and spectacular one is
our multi-million dollar Simulation and
Test Laboratory. Its electro-optical
simulator inclodes a mammoth terrain
model over which such systems can be
"Hlown" by a pilot or missile.

Through vision, innovation and test-
ing we've helped keep our country
abreast of its defense needs. Without
question, we're eminently qualified to
help analyze and develop our country's
future defense systems.

MARTIN MARIETTA

Martin Maneita Asrospace
6801 Fockledge Drive, Bethasda, Maryland 20034



those ifems requiring extensive leadiimes. An Aircralt Gear Corporation—Gearboxes

ASARC/DSARC will be held in October/No- Bendix—Drive Shafis & Couplings
vember 1981 subsequent to OT Il and a pro- Bertea—Hydraulic Control Subsystem
duction decision obfained in November 1981 Garrett AirfResearch—APL
and inifial production confract award in Grumman Aerospace—Boresight Kit
December 1981, Hamilton Standard— Flight Controls
Current production planning indicates a lead Honeywell—IHADSS
time of 34 months from date of LLTI contract Litton Precision Gear—Main Transmission,
award fo first delivery, which would make the Engine Nose Gearboxes, and HARS
first AH-64 delivery in November 1983, We are Lockheed Air Services—Hardware Trainers
currently reviewing additional approaches to Menasco—Landing Gear
production which would permit us to increase RCA—Automatic Test Equipment (ATE)
the initial production build-up with a view Rockwell MSD—HELLFIRE Msl Equipment
towards an improvement in economic and force Science Applications—Fixed Base Data
posture considerations. Acquisition System

Sperry Fit Systems—Multiplex, Automatic

i i
Contractors Stabilization Equipment, and

Symbology Generator
Hughes Helicopters as the prime airframe Teledyne Ryan—Airframe Structure
contractor and systems integrator has Teledyne Systems—Fire Control Computer
developed a “Team™ effort with a number of In addition to the above Team Members, the
major subcontractors, These subcontractors TADS/PNVS compefing confractors, Martin
and their respective products are: Marietta and Northrop, are also associates and
Advanced Structures—Main & Tail Rotor team members for Hughes' Integration efford,

-,

i
AAH SURVIVABILITY ENHANCEMENT
i

REDUNDANT BALLISTIC TOLERANT CONTROLS
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CRASHWORTHY STRUCTURE

HELLFIRE STANDOFF

EQUALS LOW ATTRITION

28




Production & Procurement Goals

Over a seven-year period, the Army current-
ly plans 1o procure 536 AH-64's. Producfion
will continue through FY 90 with the last air-
craft delivered in March 1990, (SEE the AAH
Phase Il Schedule below).

TECHNICAL STATUS:

During the past year, we ran Info some
technical snags in developing the air vehicle.
Difficulties in the areas of high dynamic loads,
vibrations, and handling qualities have caused
us to reexamine our technical approaches to
their solution. Although no single problem we
have experienced is a “show stopper,” in
combination they slowed down our develop-
ment progress. Attempts to fix each problem,
as an enfity within itself, were not yielding
satisfactory resulis.

So we sef in mofion a complete design
review that concluded in the decision to
change the tail design fo incorporate a
movable horizontal stabilizer (stabilator). The
stabilator approach will provide improvement
to meet requirements in each of the problem
areas cited, First flight of the prototype
stabilator is scheduled for October 1979 and
we expect to fly the final design with all the
automatic in-light programming electronics
incorporated in the aircraft in early spring.

One of the most challenging aspects of the
YAH-64 development program Is the systems

integration and test of the HELLFIRE, 2.75"
rocket, and 30mm weapons systems elements.
In many cases we are plowing new ground,
parficularly as perfains fo helicopters, To gain
high confidence of successful infegration prior
o aircraft installation, we built a laboratory with
a "hot mock-up™ of the actual AH-64 to inter-
lace all the subsystems, The process employed
is shown in Chart “H™ on the next page.)

As can be seen, all systems flow through the
MEDL where the systems “play” on a bench-
type set-up and then get installed info the
MSS. The MSS is a full scale YAH-64 airframe
with complete cockpit instrumentation and air-
craft wiring, Computer simulated inputs are
fed into the MSS systems so that systems
responses can be observed and measured.
When this aspect of testing is complete, the
systems, as a tofal package, are removed and
reinstalled on the actual flight vehicle.

The tempo is accelerating

While the integration thus achieved s not
foolproo, this concept reduces the overall time
required for systems checkout at the flight fest
site. As the date for the TADS/PNVS com-
petitive fly-off approaches, the tempo of the on-
aircraft integration and test is accelerating, To-
day, two aircraft with all subsystemns integrated
are undergoing flight testing and armament
fire control work at the test facility.

By the time you read this article, both air-

AAH PHASE Il cY |76 |77 |78 |79 [6o] &1 |82 83 | e
SCHEDULE MAC 43 55 &7 7% 91 103 NS 137
JUM 73 DECT& FEB 81 DEC 81
CONTRACT AWARDS v v vV ]
PHASE 1ENGR DEVEL AUG B1
v
PHASE 2 ENGR DEVEL
JuL 7% i
FIRST FLIGHT - 5Y5 VEH v [
APR BO H
TADS/PNVS SELECTION v 1
NOV Bl
DSARC Il v
FPRODUCTION CONTRACTS FEB 81
LLTI v nv“ 8l
PRODUCTION ‘
i
15T PRODUCTION DELIVERY FIRST DEL NOV 83 ¥
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craft, equipped with compefitive TADS/
PMNVS, will have achieved a significant amount
of in-flight systems testing. HELLFIRE missiles
{guided) will have been fired and night opera-
fions, including PNVS flight at low level, will
have been accomplished.

In short, the program is flying along.

AAH COMMONALITY PROGRAM

The AAH Commonality Program is cen-
tered around the DOD Standardization Pro-
gram o enhance system reliability, maintaina-
bility, and cost effectiveness by minimizing the
number of new parts, materials, processes,
repairable components, tools, and Ground
Support Equipment (GSE) and to use parts
with Federal Stock Numbers (Standardized)
whenever feasible. In short, don't load the
combat unit down with more things fo carry
around and keep frack of than absolutely es-
sential!

The Hughes Helicopters' confract requires
that a company-wide standardization com-
mittee review and resolve all related common-
ality problems as well as approve all proposed
non-standard part application requesfs.
Hughes Helicopters is also required to impose
a Preferred Paris List (PPL) on all their sub-
contraciors, both major and minor, fo
minimize the number of individual items used
on the AAH. The contractors are required to
submit 1o the Government all non-standard
item requesis for evaluation. If a similar item is
in the DOD inventory that may fulfill the need

without adding another item to the inventory,
that itern becomes a preferred part.

This same process s also used for tools and
ground support equipment. As of July 1979
the Government has recommended that 2,702
of the proposed non-standard parts be re-
placed with a current item in the DOD inven.
tory of which 2,442 of the iterns have been ac-
cepted by Hughes and their subcontrac
tors/ vendors.

While this amounts to a substantial cost
avoidance in the supply system when you con-
sider that each item is normally stocked, stored
and issued for al least a ten year operafing
period, more importanily we have reduced
what the combat user has fo cart along with
him in batile,

LOGISTICS SUPPORT

Support for the AAH is being developed
under the Integrated Logistics Support (ILS)
concept; that is, the AAH is being designed for
logistics support, The Logistics Support Anal-
ysis Program (LSAP) is the tool being used o
design for support. This program idenfifies
each specific part, mainfenance level, piece of
suppor equipment, publications, fraining, and
training device requirement,

The AAH LSAP uses the Review Team con-
cept of legisticians and maintainability
engineers working together analyzing the
design and documenting the concept that will
be presented for operational testing.

The LSAP HReview consists of logisti-

= ™
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dlans and engineers from fhe four Readiness
Commands, Training and Doctrine Command
(TRADOC Systemns Manager, schools and the
Log Center), the Logisfics Evaluation Agency,
and the Materlel Readiness Support Activity.
This collective team has been successful in
reducing the support equipment requirements
and utilizing common TO&E equipment wher-
ever possible,

Built-in detector

Unique features that will insure the AAH is
supportable within the existing MOS structure
and with approximately the same numbers of
personnel required to support existing Army
aircraft are the Fault Detection Location Sub-
system (FD/LS), Automatic Test Equipment
{ATE), and Boresight Technigue. FD/LS buil
into the airplane identifies defective Line Re-
placeable Units (LRU). Replacement at the
AVUM of the defective LRU will allow the
vehicles to remain in an operational status,
The ATE at AVIM will diagnose the LRU and
determine the defective module.

Replacement of the defective module at the
AVIM unit will allow the LRU to be returned to
service, thus never leaving the field aclivity lo-
cation.

The AAH captive boresight technique em-
ploys a kit installed solely on the alrcrafi, thus
freeing the operafion from influence of terrain,
wind, and aircraft attitude, and movement dur-

n

ing opfical checks. The boresight operation
can, therefore, be performed in an area no
larger than that occupied by the aircraft. Errors
befween sighfing systems and the ordnance
delivery points (within given tolerances) are
detected and measured by the optical units
and corrected by keving in changes to the fire
control computer in lieu of the normal fime
consuming mechanical adjustments.
Boresighting the ordnance aftachment
points and the area weapon (30mm Chain
Gun) can be accomplished in 30 minutes with
two men, Design success of these three
features will give the Army an AAH that is
aperationally ready with minimum “hands on™
maintenance, .thus reducing operating and
?Jigppnn costs while maximizing “Availability to
h™

THE AAH'S CONTRIBUTION

Validation of the value of attack helicopters
in combined arms operations is being carried
out through series of new tactical festing pro-
grams. These fesis are designed to collect
measured data from field exercises that simu-
late the most modern threat weapons in mech-
anized assault forces. The tests are expected to
prove the effectiveness of attack helicopters In
countering the threat of numerically superior
armored forces,

The Army also expects to validate the lactics
employed for antack helicopters and determine




improvements that can be made in factics and
hardware In order to enhance their future sur-
vivability on the modern battlefield. OSD is
supervising the planning of these tests to in-
sure that the results obfained are based on the
maost realistic conditions and combined arms
tactics possible.

Previous tests such as Air Combat Engage-
meni-Tactics Deploymeni and Evaluation
(ACE-TD&E), and Joint Attack Weapons Sys-
tem (JAWS) demonstrated that gaps existed in
the porirayal of the factics. The new series of
tests of factical aircraft effectiveness in anti-
armor operation was initiated in Sept. 1977.
These tests have since been named TASVAL
for Tactical Aircraft Survivability Evaluation.

TASVAL’s Objectives

1. Determine loss rates of friendly ground
attack aircraft during anti-armor attack mis-
sions in moderately to heavily defended arcas.
Determine which threat weapons or combina-
fions of weapons are most effective in destroy-
ing friendly aircraft.

2. Determine threal armored target des-
troyed/damaged rates. Determine which at-
tack/weapons and factics or combinations re-
sult in maximum target kill rates.

3. Determine friendly aircraft losses vs. ar-
maored target killed, considering effectiveness
of tactics and combinations of Iriendly aircraft,
i.e., type and mix of aircraft in attack force, size
of attack force, eic.

4. Evaluate synergistic effects of AH-15 and
A-10 aircralt operating in concert on kill and
survivability rates,

5. Evaluate effect of weather (assumed ceil-
ing and visibility restriction) and EW counter.
measures on friendly aircraft vs. armored far-
get kill exchange ratios.

At this time the A-10 and AH-15 aireraft are
the only types of close air support planned to
parficipate in the tests. None of the fests or
evaluations will use the AH-64 because we
need the few prototypes to complete the devel-
opment program. The battle scenarios employ
A-10's only, attack helicopters only, and com-
bined A-10 and attack helicopter forces.

Red and Blue Forces

The RED FORCES will consist of 31 tanks,
six self.propelled arfillery pleces, and 11 ar-
maored personnel carriers. Threal air defense
will be simulated by two improved Hawk bai-
teries with four fransporter erectors each, Red-
eye, and Chapparal (four batteries). Four
fruck-mounted units simulate four Z50-23-4
air defense guns.

The BLUE FORCES are equipped with fen
tanks and two TOW launchers. The A-10 is
armed with GALL-8 30mm cannon and May-
erick missiles. The AH-15 is armed with

- % 8 8 @
An Army AH-15 Cobra moves into firing posi-
fion as a USAF A-10 begins a firing run during
the TASVAL fest at Fort Hunter Liggeti, Calif.




20mm cannon and TOW missiles. When A-10
is employed, four aircrafl are ufilized; when the
AH-15 is employed, live are utilized.

Lasers and laser sensbrs are used 1o take the
place of real projectiles hitling real 1argets.
These sensors are linked to a mini-compute.
network that performs near real fime casualey
assessment allowing a rough score of the battle
prégress jo be maintained while it is still hap-
pening.

Due to the complexity of assessing aircraft
kills the system is unable 1o report aircrafl kills
during the batile. Firing data from all the play-
ers is processed by computer after the batle 1o
determine targets killed and final exchange ra-
fios.

Full electronic warfare tactics will be used in
TASVAL. BLUE FORCES will attempi when
possible 1o jam Z5U-23 radar and SA-8 radar.
Chalf, flares, and standoff jamming will be
employed or simulated. RED FORCES  will
employ jamming of BLUE's communications.

Joint countering

Air-to-air engagements between helicoplers
is being examined in the J.CATCH program.,
These involve the joint countering of attack
helicopters, both A-10's and the AH-15 being
employed. The synergistic effects of combi-
ning the A-10 and the AH-15 in operations
against hostile helicopters are being investi-
gated.

The Army and Air Force will use the results
of these tests to develop their combined airio-
air tactics against armed helicopters and deter--
mine the requirements lor any modifications to

The AAH is a
Team Player

increase effectiveness. Out of all this we expect
to learn how best to optimize the AAH o
confribute the maost in the anti-armor mission,

From what is learned, the AAH OT-11 will be
structured to fest the AAH's ability to make
such a contribution to the Combined Arms
Team.

MANAGEMENT

The AAH is one of the Army’s highest prior-
ity programs and is the No. 1 aviation priority.
The Advanced Attack Helicopter Program
Manager (AAH—PM) is chartered by ihe
Secretary and reports to the CG, USADAR-
COM,

The Program Manager is delegated full line
authority for the management and the techni-
cal direction of his program, and is responsible
and accountable for tofal program planning
and direction, and controlling the allocation
and the use of all resources authorized for the
execution of the approved program.

The AAH Program Office Is structured
under the multi-level project concept. The Pro-
ject Managers of the TADS/PNVS and 30mm
Ammunifion developments report to the AAH-
—PM, and use certain elements of the AAH
stalf to assist their respeciive project offices in
their development efforts.

The faces that go with the names and fifles
are shown on the AAH—PM Management
Team photochart in the centerfold of this issue,
Since the AAH program development is a joint
effort of both the Army and industry, an organi-
zafion chart of the prime coniractor, Hughes
Helicopters, follows immediately after the AAH-
—PM photochart, The Hughes Helicopters®
team is adepily translating the Army's AAH re-
quirements into a most outstanding weapons
system,

Program Manager's Comment

The Target Acquisition Designation Sys-
tem (TADS) and the Pilof's Night Vision
System (PNVS) with fire conirol infegration
make up the heart of the AAH. These equip-
ments infegrated into the YAH-64 enable us

to find, fix, and kill targets in adverse weather,
both day and night,

In the next arficle, Colonel “Bud” Pat-
node, the PM for TADS/PNVS, discusses
these super AAH subsysiems.
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DEPARTMENT OF THE ARMY -
HEADQUARTERS US ARMY MATERIEL DEVELOPMEMT AND READIMESS COMMAMD I
5001 EISEMHOWER AVE,, ALEXAMDRIA, YA, 1231

Helicopter operations in Vietnam and field tests confirmed the essential
fire support, ismediate availability, and responaivencss to the ground
commander provided by attack helicopters. The Cobra has done a fine job
for us and is presently undergoing modernization, but i1t does have
limitations. It is for these reasons that the Advanced Attack Hellcopter
(AAH) Frogram was initlaced te increase our airhorne weapons platform and
anti-tank capability of the combined arms team,

The Advanced Attack Helicopter is one of the Army's Big Five development
programs today, and is the Number 1 Army Aviation Frogram. To accomplish
the tough tasks of developing, producing, deploying and supporting the
Advanced\ Attack Helicopter, the Army has no less than seven Program/Project
Managers playing important roles in managing this total effort. In addition,
the systems contractor, Hughes Helicopters, uses eighteen major subcontractors
and associated Indusctrial comcerns to assist in the contractual effort. The
integraticn of advanced weapons into a state-of-the-art helicopter is now and
has been a challenge to US industry. The Program MHanager for the AAH is
responsible for the total program. Assisting him within the Army are the
Project Managers for HELLFIRE/Ground Laser Locator Designators (HELLFIRE/
GLLD), Target Acquisition Deaignation System/Pilot Might ¥islon System
{TADS/PNVS) , Training Devices (TRADE), Alrcraft Survivabilicy Equipment
(ASE), Nawigation Control Systems (NAVCON), and 30mm Amsunition.

Let me ansure you of my personal mupport for the AAH, and that all DARCOM
Commands, from Armament Materiel Readiness Command (ARRCOM) to Troop
Support and Aviation Materiel Readiness Command (TSARCOM) and all their
laboratories, are in full support of the Frogram Manager in bringing this
aystem into being at the earliest practicable time,

(s

JOHN R, GUTHRIE
General, YEA




HE AH-64 is the first helicopter designed
to fly and fight at night and in periods of
reduced visibility. To perform this new role, a
unigue targel acquisition and night sensor sys-
tem was required. This would perform target
acquisifion and designation functions In condi.
fions previously considered to be ‘unworkable’.
The Target Acquisition Designation Sys-
tem/Pilot Night Vision System (TADS/
PNVS) was the most feasible answer to this re-
quirement. s innovative components permit
navigation and attacks to be carried out in the
worst flight weather conditions.

Program Status

Integral parts of the AAH weapon system
are the nose-mounted TADS, which acquires
and tracks fargets in a variety of visibility condi.
tions, and the PNVS, which provides the im-
agery fo allow NOE night flight. The TADS/
PMNVS development is a competitive program
in which two confractors, Martin Marletta and
Morthrop, are currently striving 1o win the pro.
duction contract and provide the Army with the
best product. Both the Martin Marietta and the
Morthrop TADS/PNVS systems have been in-
stalled on the AH-64.

The AH-64 is in the Armament and Fire
Contral Survey testing preparatory to the con-
duct of the TADS/PNVS Competitive Flyoff,
These two contractors work closely with the
AH-64 prime confractor, Hughes Helicopters.
The competitive flyolf, commencing this year,
will yield important test data to be used in the
selection by a Source Selection Evaluation
Board (SSEB).

The SSEB will evaluate each competitor's
proposal and a great deal of supporting data, A

confract will be awarded to the winning
TADS/PNVS contractor in April 1980 for the
Maturity Phase.

Initial efforts leading to this selection have
been accomplished. The Requesi for Pro-
posals (RFPs) for the Maiurity Phase will be
issued to the TADS/PNVS compefilors in
September 1979, Included in this solicitation
will be requests for firm offers for initial pro-
duction quantitics of TADS/PNVS hardware
enabling the establishment of firm options for
production while still in competition. The con-
tractors are also required to propose:

(1) a limited Reliability Assurance War-
ranty (RAW) program for the first two years of
TADS/PNVS production, and;

(2) a price for a Competitive Technical Data
Package.

Consideration of these areas during the
compefitive source selecfion process will pro-
mofe a successful completion of development
and initiation of production. Quantity produc-
tion for AH-64 use is scheduled fo begin in
December 1981, Any other applications of the
TADS and PNVS, fogether or separately,
would result in increased production guan-
fifies.

TADS

The TADS “provides the AH-64 with
greater targe! engagement ranges, higher ac-
curacy, and increased survival potential. The
major paris that confribute to these functions
are Laser Rangefinder/ Designator (LRF/ 1Y),
Laser Tracker, Silicon Vidicon TV, Forward
Looking Infrared (FLIR), Direct View Optics
(DVO), Automatic Video Tracking, and Stabili-
zation.




On a typical mission, as the AH-64 moves fo
ils attack position, the TADS LRF/D may be
used fo determine range and relative bearing
from known checkpoints. The AH-64 fire con-
trol computer uses this data for navigation
system update without having to directly over-
fly a checkpoint. Upon entering the target area
in periods of daylight and reasonable visibility,
the crew will probably use the Mk.) Eyeball for
a sharp visual lookout.

Pilot (P} and copilot/gunner (CP/G) may
elect to scan different sectors.

Additionally, the CP/G may elect fo view
with heads-down DVO, narrow field-of-view
(NFOV), or wide Hfeld-olview (WFOV).
Should the P desire to direct the CP/G"s atten-
fion to a potential targe!, cueing symbols will
aid the CP/G in putfing his line of sight on the
target. Now he may wish to get a more highly
magnified look with the TV, WFOV or NFOV,
or the DVO NFOV, He will be able to detect
and recognize fargels from sale standofi
ranges with either the TV or DVO,

As the visibility deteriorates, due 1o weather
or a5 darkness arrives, the CP/G will view with
the FLIR to observe targets and terrain. Three
fields of view are available. The WFOV nicely
complements the PNVS should that system be
inoperative or occupicd by the P. Typically,
the AH-64 crew will be attacking a target which
has been found by someone else, usually a
ground or airborne scout. As the AH-64 un-
masks, the scout will lase the farget. The laser
fracker will be in operation to acquire the
designated target within the FOV of the TADS
TV. The AH-64 would then inifiate a coopera-
tive firing of the HELLFIRE missile.

Using laser-guided weapons

Should the AH-64 be searching for its own
targets, It can use the TADS LRF/D to provide
a laser spot on the target for laser guided wea-
pons. Maximum laser designation ranges vary
with the acquisition sensor being used. These
options again are the TV, DVO, and FLIR, As
the AH-64 designates the target a variety of

-

e FLIR
TV

o LASER TRACKER

*FLIR

e LASER DESIGNATOR/RANGE FINDER

PiLots NigHT Vision System I:FNVS"# =

IAHEET Acauisition DesicnarionSysTem|{TADS) -\\
8 DVO [DIRECT VIEW OPTICS)




weapons can be employed. The LRF/D is
compatible with the laser HELLFIRE carried
by the AH-64, the Copperhead laser homing
artillery rounds, and all DOD laser-guided
munitions. The laser rangefinding solutions
are employed by the AH-64 control computer
for 30mm cannon or 2.75" rocket fire control
solutions,

A "Prepointing” option

The TADS offers a varlety of special
features related to farget acquisition and track-
ing. “Prepointing” is an option employed
when the target coordinates are known but the
target is not in view. Typically, this could be a
“hand off* situation from a scout and another
AH-64. The coordinates are enfered into the
AH-64 data input panel and, when activated,
the TADS is aimed directly at that point — the
target.

“Targeting” s somewhat the reverse. The
target is in view but it is desired to store lis posi-
fion, perhaps for another Al 64, when all ord-
nance has been expended by the observing
AH-64. The target is ranged by the TADS, a
button is pressed to store the computed target
coordinates based upon the helicopter's pre-
sent position, range, and relafive bearing fo the
target,

The various sight pictures (except DVO) can
be displayed on the helmet-mounted display of
both CP/G and P. The system’s 120% in
azimuth, 30° up, and 60° down, make it adap-
table fo fast moving, close-in combat silua-
fions. The 120-250 hour MTBF reliability
assures dependable field use. The total TADS
turret weight is less than 370 Ibs,

PNVS

The PNVS turret is mounted just above the
TADS and operates independently from the
TADS. Primarily designed as a night llying aid

for the P, the PNVS can assisi in farget detec-
fion and day navigation using its FLIR. Using
the FLIR common modules it presents infrared
imagery, via a helmet-mounted Cathode Ray
Tube (CRT), on a monocle immediately in
front of the P's eye. Flight Director symbology
is also combined with the FLIR picture to al-
ford a true “heads up™ flying condition.

A “better way"

Topographical features are made distinct in
haze or inclement weather condifions by the
PNVS. NOE combatl operation in total dark-
ness is the most significant advantage prov-
ided by the PNVS. The PNVS turret s elec-
fronically slaved to the P's line of sight by the
Integrated Helmet and Display Sighting Sys-
tem (IHADSS), The P's line of sight is sensed
by infrared defectors on the side of the light-
weight helmet, eliminating the need for any
mechanical linkage between the helmet and
the helicopter.

In addition to installations on the AH-64,
two of these systems (one Marfin Marietta and
one Morthrop) are also installed on the AH-15
Cobras currently used o train AH-64 P's in
night NOE flight with PNVS and symbology.
With the selection of the TADS/PNVS winn-
ing system and the integration of that system in
the other AH-64 Phase 2 aircraft, the Army will
be another step closer In its quest for a “better
way'" to find and kill tanks.

-

Up to this point, we have provided an up-
date of the design aspects, the technical sta-
tus, and the current program with its Army
and Hughes management teams. Training
to use this complex equipment required
more fime than was economical to use on
the protolype equipment.

Surrogate equipment and a dedicated

Program Manager's Comments

~,

test fraining detachment were established so
that the prototype AAH's could confinue
their development without fraining period
interruptions. The Development Test
Training Detachment (DTTD) Command-
er, Major “Bill'" Leach, now provides us
with an Insight into the various DTTD ac-
fivities.

A
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The T700: Thoroughly proven power
for the rugged AAH mission

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

GEHER.M ELECTRIC




HE Development Test Training De-

tachment (DTTD) was activated on 1
March 1979 (Fig. 1 next page). The unit, com-
posed of tour commissioned officers, twelve
warrant officers, and forty enlisted personnel,
is assigned to the Test and Evaluafion Com-
mand (TECOM) but is under the operational
controd of the Advanced Attack Helicopter
(AAH) Program Manager's Office.

In early 1978, the AAH Program Manager
proposed a plan for developing a dedicated
training detachment that would suppori devel-
opment and operational testing of the AAH. A
surrogate frainer course was envisioned fo
train incoming fest player pilots, gunners, and
maintenance support personnel on the com-
plex and highly sophisticated night pilotage
and farget acquisition and detection systems
found on the AAH. ;

Full line authority

DTTD is the direct result of the proposal. lts
mission is to exercise full line authority and re-
sponsibility for the conduct ol training on as-
signed surrogate subsystems in order to
qualify pilots and co-pilot/ gunners in the sale
operation of these systems during day and
night nap-of-the-earth operations.

All personnel assigned fo DTTD were indi-
vidually selected because of their expertise in
their particular area of interest. The average
aviator assigned fo the detachment has 10.25
years of aviation experience; 2,800 flight hours
of which an average of 1,800 are in attack heli-
copters: 800 flight hours as instructor pilots;
and 350 hours of night flying experience.

All of the unit aviators have combal exper-
ience and some have enemy fank kills with

DTTD sup

2.75" FFAR and TOW missiles to their credit.
Other assigned aviators have extensive exper-
ience in development testing, Forward Look-
ing Infrared (FLIR), Might Vision, Target Ac-
quisition Systems, and/or Operational
Testing.

Eight-aircraft fleet

The surrogate training aircralt assigned 1o
the detachment are two AH-15 Cobras (ECAS)
equipped with Pilot Night Vision Systems
(PNVS) (Fig. 2 & 3). Two AH-1G's equipped
with Airborne Targel Acquisifion and Fire
Conirol System (ATAFCS) (Fig. 4); HELL-
FIRE Missile Systems (HM5); and two AH-
15's (ECAS) for direct view opfics fraining
ufilizing the standard TSU installed in these
aircraft. The detachment also has two UH-1H's
assigned as crash/rescue aircrali,

The two AH-1G helicopters each contain an
HMS and an ATAFCS. The HMS consists of
two four-rail missile launchers, a pilot and gun-
ner's confrol panels, and associated system
electronics. These systemns components are
sufficient for launching laser-guided
HELLFIRE missiles and are used by the
DTTD to train operational test player person-
nel to transifion into the HELLFIRE system of
the AAH.

The ATAFCS systemn incorporates a Gun-
ners’ Imaging Display and Controller
(GIDC), a Laser Designators Tracker, a Tele-
vision, and FLIR acquisition/sighting system
capability. The ATAFCS system provided the
ability 1o acquire and track targets with TV or
FLIR viewed through the GIDC cathode ray
tube (CRT). Targets can be manually or auto-
mafically tracked, autonomously designated

ports the

developmental tests

BY MAJOR WILLIAM R. LEACH, COMMANDER
DEVELOPMENT TEST TRAINING DETACHMENT




DTTD: Supporting the
Developmental Tests

with an onboard laser designator or when
remotely designated, acquired by the onboard
laser tracker,

The HMS and ATAFCS systems are elec-
tronically integrated and, together with the hel-
met sight system acquisition device, can be
employed to train gunners who will later transi-
fion into the Target Acguisition and Designa-
tion System (TADS) of the AAH,

Six of the detachments twelve instructor
pilots have been dedicated fo the ATAFCSS
HELLFIRE System surrogates. The division of
instructors info fwo groups was necessitated by
a six-month seli-training course development
limitation. In the six months since effective
date of organization, the ATAFCS/HELLFIRE
section pilots each received 57 hours of
ground school and three hours of system sim-
ulator training at the contractor facility in Ohio,
The contractor provided 32 hours total flight
fraining for the group in August 1979,

PNVS surrogaie systems

Two AH-15 (ECAS) aircraft are dedicated 1o
the PNVS surrogate systems. One aircralt is
maodified with one contractor PNVS system
and the other aircrall contains a competitor's
PNVS system. The PNVS provides a night-
fime MOE flight capability by providing 30° x
40° field-ol-view FLIR imagery fo the pilot on
his Helmet Mounted Display (HMD), Train-
ing in the two surrogate systems will efectively
prepare  development and operafional test
player pilots to transition into the AAH Night
Vision System,

Six detachment pilots are dedicated fo the
PNVS surrogates and have recelved 16 hours
ground school from each of the competing
contractors. They also received 23.5 cumula.
five hours in a facfical avionics sustem simula.
tor 1o experience a monocular video display.
One aviator spent three months at the competi-
tor's facility,. These aviators returned to the
DTTD and administered 25 hours of system
flight fraining to each of the other insiructors in
the PNVS section. When fime permits, all
detachment aviators will be cross-irained in all
systems, thereby broadening the instructor
base and enhancing scheduling.
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The purpose of the surrogafe iraining
course is to provide additional equipment, op-
erational experience, and pilot fraining while
reducing the risk, cost, and schedule impact of
flight training operations with the AAH.

Surrogate training course

The AAH surrogate training course is 11
weeks and two days in length. The first training
cycle began on 26 July 1979 with the arrival of
student personnel pilots who will conduct En-
gineering Design Test (EDT) 3 and the
TADS/PNVS contractor fyoff test. On 14 Oc-
tober 1979, they graduate from the surrogate
frainer course and proceed to Hughes Helicop-
fers for Mission System Simulator (MSS5) train-
ing at Culver City, CA. They then return fo the
test site for YAH-64 flight training. EDT 3 and
TADS/PNVS flyolf will follow the YAH-64
transition.,

In early 1980, a second ftraining cycle will
prepare player pilots for the HELLFIRE Opera-
tional Test 1, Eventually, additional players will
be trained to parficipate in the AAH OT.

The surrogate training course is divided into
two phases, In Phase |, all players will receive
28 hours of PNVS ground school and six
hours and 30 minutes of flight training.
Ground school fraining will consist of 10 hours
of general subjects including a fraining pro.
gram overview, program safefy, and several
classes relafing to generic PNVS subjects,
such as Infra-Red Theory, FLIR Imagery, In-
tegrated Helmet and Display Sight System
(IHADSS) (Fig. 5), and the Doppler Naviga-
fion System (DMNS). There are eight hours
dedicated to each of the contractors PNVS
configuration, components, symbology,
operafing and emergency procedures, and
safety.

Two track training

In Phase I, the players are split info fwo
separate tracks, Phase 1A is the PNVS track,
Each player selected will receive an additional
18.5 hours in intermediate and advanced
PNVS flight training. Phase 1B is the ATAFCS
track. Selected players will receive 27 hours in
ATAFCS/HELLFIRE ground school and 15
hours flight training.

This training will provide PM-AAH with ded-
icated gunners and pilots for easier implemen-
tation into the YAH-64 transifion program, By
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the complefion of the AAH surrogate training
course, all players will have been screened for
helmet display units compatability and will be
qualified to safely operate either PNVS or
ATAFCS/HELLFIRE in day, nighi, and NOE
operations.

The Development Test Training Defach.

' Top Left: The Integrated Helmei and
\ Display Sight System (IHADSS). Top
gﬁhh The Martin-Marietta PN

led on a test YAH-64. Bottom Right:
MNorthrop Corp.'s Pilot's Night Vision
System FNVE‘}. Bottom Left: The Air-
borne Target Acquisition Fire Conirol
rgylnm (ATAFCS).

1

as in-

o

ment is a concerted effort 1o implement an en-
firely new training program for the most ad-
vanced helicopter in the world. That effort is
being met head-on. Ultimately, today’s surro-
gate-trained aviators will be better prepared fo
meet the challenges imposed by the highly
sophisticated aircraht of tomorrow.



The army depends on the YAH-64.
The YAH-64 depends on Bendix.

Bendix' wealded

The Army ;
depends upon flexible shafts,
reliable Bandix These high speed’

shafts transmit
1890 horsepo

power systems 3

for the new YA H-Silss

64 Advanced at angles without the
Attack Helicopter. ‘use of rotary universal
Two electric genera- joints. And they nev

ting systerns supply power need lubrication.

for the YAH-64's appliances At Bendix Electric and FlL
and systems. Bendix' adverse environments. Power Division, we're putli
advanced technology The main transmission, the  this kind of reliability and !
makes the units light- APU and the rotor blade at  advanced power to work for

weight. Compact in size.  the tail end of the YAH-64 the military, aswellas

And tough enough to keep receive their power from commercial and general
on working in the most aviation. It's why the
YAH-64 can depend upon
Bendix. And il's why you
can, too.

For more information,
write The Bendix Corpora--
tion, Electric & Fluid Power
Division, Eatontown, New
Jersey 07724, or call:
(201) 542-2000.

b
We speak technology.




HE Army has a commitment fo “fight
outnumbered . . . and win™!

One means of accomplishing this mission is
to equip the troops with the most versatile, cost
effective, and devastating weapons our tech-
nology can offer. The AH-64/HELLFIRE
Team is one of these weapon systems. The
HELLFIRE member of this team leatures a
missile that has the accuracy and a warhead
that can destroy threat armor.

Laser technology utilized

HELLFIRE also enhances the survivability of
the AH-64 by having greater standoff range
than existing Anfi-Tank Guided Missiles
(ATGM), and it travels faster. The present pace
of the HELLFIRE development program will
shortly equip our soldiers with a fank killer
employing laser technology. This allows the
helicopter fo attack firing a volley of missiles
from behind cover, yet with the pinpoint ac-
curacy required to “blow-away’ two or more
platoons of tanks,

This same missile is also designed to adapt
to the emerging fechnologies of fire and forget
and self-delense against radar without redesign
of the missile, launcher, or avionics.

In short, the HELLFIRE missile offers a wide
variety of attack feafures confaining a devas.
tating and effective warhead against armor —
and is truly the tank’s nemesis.

HELLFIRE is the combination of a modular
missile, two- or four-rail launcher, and heli-
copter avionics, The AH-64 has a capability of
carrying 16 missiles. In this configuration, the
helicopter can land and completely reload in
less than 20 minutes, due to the unigue *Load
and Lock™ feature of HELLFIRE. The AH-64

will also be able o carry a mixed load of Laser,
Infrared and Anti-Radar (RF/IR) HELLFIRE
missiles using the emerging guidance fechnol-
ogies as they are developed.

Launch and leave capability

One of the primary techniques for firing the
missile is in the Remote Designation Mode,
providing a launch and leave capability for the
helicopter. The targels can be designated by a
ground laser locator designator (GLLD) or by
other designators, day or night, while the ai-
tack helicopter remains behind mask or stand-
ing back, well oul of the range of enemy
ground fire.

After a minimal amount of farget informa-
tion exchange between the attack helicopler
and the designator crew, giving the location of
the target and lock-on option, the attack heli-
copter launches the missile in direct fire while
the designator illuminates the target; or while
sfill in defilade the attack helicopter can use the
indirect fire mode and the GLLD can designate
the target. Thus, the HELLFIRE kills the fank
without ever exposing the helicopter.

When a remote designator is not available,
the AH-64 crew can utilize the onboard Target
Acquisition and Designation System./Pilot
MNight Vision Sysiem (TADS/PNVS) io allow
the launch of HELLFIRE in the Autonomous
mode, In this mode, the attack helicopter il-
luminates the target yet still remains well out of
the range of enemy ground fire.

Anolher desirable launch method is the
Lock-On-After-Launch technique. Here the
unique features of laser technology allow initial
missile launch without acquiring the farget,
and the designator illuminates the farget allow-

HELLFIRE:
The Armor Nemesis
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HELLFIRE LAUNCHER AND MISSILES

ing the missile to home-in while in flight. This
unigue capability for the helicopter to fire a
missile in the general direction of the target
and the missile to acquire the farget affer
launch lefs it destroy targets at either short or
long ranges. When the attack helicopter
engages fargets with this technigue, it can re-
main indefilade or use direct fire.

helicopter engages targets with this technigue,
it can remain in defilade or use direct fire.

A versatile weapon

As described carlier, one of the most versa-
file capabilities of this HELLFIRE/AH-64
Team is its ability 1o use either rapid fire or rip-
ple fire launching technigues.

In Rapid Fire, missiles are fired af intervals
against a number of targets designated in suc-
cession, As the lirst missile sirikes the first
targef, the designator is directed to the second
target while the second missile is already in
flighi. This allows several fargets to be engaged
by an individual attack helicopter without go-
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HELLFIRE AVIONICS

ing through a complete engagement sequence
for each target as required by current missile
technologies,

In Ripple Fire, multiple targets are il
luminated by two or more laser designators,
each designator operating on Individual pulse
frequency codes (similar fo radio channels)
which are keyed to that of each missile. In less
than a minute two or more tank platoons could
be “blown-away"” by the GLLD/AH-64/HELL-
FIRE Team, and a sinal= AH-64 would still
have a great deal of its payload remaining.

Remote designation capability

The HELLFIRE has already demonstrated
remote designation capability in the ongoing
HELLFIRE engineering development pro-
gram. Using the Cobra AH-1G as a launch
platform, there have been successiul HELL-
FIRE direct hits against targets designated by
the Army's first precision ground laser
designator, GLLD,

The remainder of the HELLFIRE program




FUTURE APPLICATIONS

M113 AH1-MT

HELLFIRE:
The Armor Nemesis

will complete missile qualification and opera-
fional tests using the Cobra AH-1G as a
representative platform during 1980, Support
of the AH-64 firing program will also go on in
parallel. To further enhance this proven con-
cept of cooperative firing, there is also a pro-
gram to increase the speed ol target handolf
that began inifial testing in 1978, and plans
call for it to be available by the fime the system
is fielded.

Multi-platform usage

The unique feature of the HELLFIRE mis-
sile is its capability to be utilized by other plai-
forms. HELLFIRE adaptabilily has been
studied by the Air Force for the A-10 close air
support aircraft; the Army is conducting a
study for the use of HELLFIRE in a Ground

Co-Author

Captain({P)

James L.
McCullough, 1l
Senior Project
Representative
PM-HELLFIRE
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Launched Mode; the Marine Corps has signed
a Joint Services Operational Requirement with
the Army to develop the proven technique on
the Cobra for their use; and there have been
recent inguiries to look at the Black Hawk as a
potential platform.

HELLFIRE, which will soon be available o
soldiers in the field, will have a devastating
capability . . a warhead that will defeat the
threat armor, It is adaptable 1o many plattorms,
giving each a survivability not currently offered
by any missile systemn. This missile takes ad-
vantage of the early guidance technology
developed lor laser, and allows for growth with
the evolution of new technologies, beginning
with a Fire and Forget HELLFIRE develop-
ment starting in carly 1980,

Tank's advantages diminished

HELLFIRE will revolutionize the batilefield.
Before, the tank had all the advantages of
shock action, fire power, and mobility . . . and
other systems had to remain stationary, af-
tempting fo attack fhe tank as it was on the
move, Now, the tank can move anywhere on
battlefield terrain but the new technology of the
laser effectively strips it of all its mobility and
protection without exposing the helicopter
Crew,

The HELLFIRE/AH-64 Team allows the
modern soldier to “fight outnumbered . . . and
win''!

The “HELLFIRE™ article is co-authored by
Colonel Benjamin J. Pellegrini, Project Mana-
ger, HELLFIRE/GLD, USA MICOM, and Cap-
tain|P) James L. McCullough, Il, Senior Project
Representative, PMO-HELLFIRE/ GLD.
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THE TIME IS NOW!
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NOMINEES ARE SOUGHT FOR

AAAA’'S NATIONAL AWARDS
(FOR ADDITIONAL DETAILS, TURN TO PAGE 103.).
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w HENEVER a YAH-64 Advanced At-
tack Helicopter prototype lifts off the
pad, | realize that all of us involved in the
festing of the AAH are experiencing a rare op-
porfunity because we're helping lay the foun-
dation for the future anti-armor force of the Ar-

That unique opportunity also carries with it
a tremendous responsibility for all of us involy-
ed in testing the AAH. We're well aware that
the AAH is Army Aviation's No. 1 development
program. Our challenge is to make it work as a
weapons system that will meet the Army mis-
sion requiréments,

Our mission is fo hand over o the Army, in
two years, a thoroughly tested and proven wea-
pons system that will serve into the 21st cen-
tury as the most advanced and lethal anti-
armor helicopter in the world.

Into high gear!

Hughes Helicopiers activated a government
fest site last spring with things going into high
gear on June 3, when the first YAH-64 (Ship
MNo. 3) arrived from the Hughes Flight Test
Center at Palomar, CA. The No. 2 ship came to
us four weeks later, The No. 1 YAH-64 is the
ground test vehicle for the research and de-
velopment program, and it is in operation at
the Hughes Helicopters' Flight Test Center at
Palomar. In addition, a full AAH fuselage is be-
ing instrumented af the structural test facility at
Hughes in Culver City for an intensive fatigue
festing program.

Prior to coming to the test site, the two
YAH-64 flight fest prototypes had logged more
than 900 hours air fime, which were mainly
devoted fo testing handling characteristics, ex-

panding of the flight envelope, and verifying
operation of all systems required for safety of
flight. There was also some weapons festing fo
verify compatibility with the airframe, which in-
cluded firings of the HELLFIRE missile, the
Hughes 30mm Chain Gun, and 2.75 inch air-
to-ground rockets.

The job ahead

Our job during the next 22 months covers
four main tashs:

(1) Integration and flight testing of the com-
plete weapons delivery system;

(2} Preparation for and support of the
Army’s conduct of the competitive fiy-off 1o
determine which Target Acquisition Designa-
fion System/Pilot’'s Night Vision System
RI;.HHDSXPNUS} is selected to go on production

s

(3) Integrafion of the winning systern onto
the YAH-64 prototype fleet, and

{4) Preparation of the AAH for the Army’s
extensive operational field testing.

Since last spring, our team has built up o
approximately 200 Hughes Helicopters” em-
ployees and Army personnel, Our first tasks af.
ter the YAH-64's arrival were to do in-llight vi-
bration tests and cooling surveys on the two
aircraft. The vibration tests verified the vibra-
tion levels at the bulkhead where the TADS-
PMNVS attaches, while the cooling surveys veri-
fied that the YAH-64 environmental system
provides air that is the proper temperature for
cooling the avionics equipment of each of the
competing TADS/PNVS systems,

The successful completion of those tests
then led info the Fire Control Survey (FCS),
which basically is an integration of all of the fire

THE YAH-64:
The Future is Now!
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control and sighfing systems into the airfframe.

As | write this, we're just starfing the FCS
(Figure 1), and things are looking good. The
AAH Contractor Team philosophy, which has
worked extremely well, is cerfainly in evidence
during the FCS.

System integration

For example, we have Rockwell with the
HELLFIRE missile; Pacer with its air data sen-
sor, which feeds into the fire control computer
built by Teledyne Systems, All of these boxes
talk info one another through a mulfiplex
(MUX) bus, which is made by Sperry. Another
division of the Sperry Company makes our au-
tomaftic stabilization system,

The infegrafion task is 1o insure that these
systems play together and talk to one another
properly through the MUX bus. In essence,
we're verifying in the air what has already been
proven in our Mission Equipment Develop-
ment Laboratory (MEDL) and the Mission
System Simulator (MSS) in our laboratory in
Culver City.

After integrating all of the systems on the
two aircraft during the Fire Control Survey,

a0

The suppressor sys-
tem is shown clearly
in this view of the

i YAH-64 No. 3 being

. run up prior to takeoff
on the Fire Control
Survey.

we'll be firing HELLFIRE missiles (Figure 2),
the 30mm Chain Gun (Figure 3), and 2.75
inch rockets (Figure 4). The FCS will initiate
the first autonomous laser designation and
guidance firings of the HELLFIRE from the
AH-64.

Compatability proven

The five HELLFIRE missiles previously fired
al Palomar were launched from the YAH-64 in
the ballistic mode (unguided) to prove the
compatibility between the missile, launcher,
and airframe,

Also, we'll be performing various navigation
functions with the doppler system, and doing
MOE flying during the day and night. The NOE
night flight is to prove out the PNVS and the
Honeywell Integrated Helmet and Display
Sighting System (IHADSS), in addition to the
night attack funclions,

The IHADSS will also be used to aim the
30mm Chain Gun and air-to-ground rockels
during firings. As you read this in mid-October,
we'll be getting ready to start training the Army
pilots who'll be flying in the TADS/PNVS fly-
off.

In late November, Army test pilois from Fr.
Rucker and Edwards Flight Test Center are
scheduled to conduct Engineer Design Test
(EDT 3) on the full AAH system for two weeks.




The AAH fires its 2.75
inch air-to-ground
rockers during the

Fire Control Survey.

We'll then be ready to go into the TADS/
PNVS fiy-off.

The competitive fly-olf is scheduled to begin
this December and continue through February
ol 1980, To assure fairness and objecfivity in
the TADS/PNVS compefition and fhy-off,
we've established separate and equal facilities
for the competfing confractors. Each contractor
has his own hangar, laboratory, and YAH-64.
The No. 2 YAH-64 is equipped with the Martin
Marietta TADS/PNVS (Figure 5), and the No.
3 ship carries the Northrop TADS/PNVS
(Figure 6). In addition, each contracior has a
Cobra equipped with its version of the PNVS,
which is used in conjunction with the IHADSS
tor train pilots,

Data collection

During the fly-off, the competing systems
will generally be required to do the same
things they did during the FCS, such as fire the
HELLFIRE missile and the 30mm Chain Gun,
and fly day/night NOE, using the IHADSS.
Another important lactor will be Rellability
and Maintainability (RAM) of the systems dur-
ing the fly-off, We and the Army will be collect-
ing data on Mean Time Between Failure
(MTBF) and Mean Time Between Change
(MTBC). In fact, the Army and Hughes have
been collecting RAM data and maintaining a
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daily RAM log since the first day the aircraft ar-
rived.

The role af Hughes in the fly-off is to provide
the aircraft, all the ground support, and the en-
gineering effort to support the fly-off in accor-
dance with the Army-approved Hughes fest
plan. We're also responsible for participating
in the tests, acquiring and reducing the data,
performing some analysis, and providing data
for the Army's Source Selection Board for its
study and selection process. At the completion
of the evaluation, the Army will select the win-
ner of the competition and award the Maturity
Phase contract in April 1980.

Modification phase

Following the Army's selection of a
TADS/PNVS winner in early spring, Hughes
will be back in the modification business. First,
we'll modify the two aircraft used in the fly-off
— No. 2 and No. 3 — by removing the T-tail
and installing the new stabilator that’s schedul-
ed 1o begin flight testing in October on the Mo,
4 YAH-64. Also, the winning contractor's
TADS/PNVS will be installed on both aircrafi.
That will be a major task because there'll be
changes 1o the wiring, the black box installa-
fions, and the cooling system.

About that fime, the ships Mo. 5 and No. 6
YAH-64 prototypes (new Phase 2 design) will




arrive; so we'll have three aircraft in test, Two of
the aircrali will go into another Fire Conirol
Survey that's designed for a tighter integration
of the system and fine tuning process. The
third aircrafl will be used to test ihe modifica-
fions and improvements to the winning system
that will no doubt be dictated by what was
learned from the tremendous amount of data
that'll be gathered during the fly-off. Those
changes will be flight tested on the third air-
craft.

A comprehensive program

Beginning in mid-1980, we'll be conducting
many additional tests, including radar reflectiv-
ity, acoustical, and infrared signature. We'll al-
ways have af least three aircralt in test. The No.
4 ¥AH-64 will remain o1 Palomar, where it will
do air loads festing, structural demonstrations
of composite blades, and any other non-fire
control-related llight testing. The Army's exten-
sive Operational Field Testing will start in
mid-1981 at another fest site, where the YAH-
64's operational readiness will be proven.

As you will have realized by now, the AAH
test program is probably the most comprehen-
sive hellcopter weapons system program yet
conducted. Other programs have had some of
the AAH type subsystems involved, but not to
the extent of the spectrum of capabilities being
infegrated info the AH-64.
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F0mm Chain Gun was
tested during the AAH
__ Fire Conirol Survey.

-

The Army-industry “team’ concept is In
evidence across the board at the fest site
Hughes Helicopters, the industry team leader;
Martin-Marietta and MNorthrop Co., the two
TADS/PNVS compefitors: and seven other
companies — General Electric, Honeywell, Lit-
ton, Rockwell, Singer, Sperry Flight Systems,
and Teledyne Systems — have full ime repre-
sentatives parficipating in the fests,

Working well!

The team concept is working extremely well;
the support from the Army contingent, the
AAH-PMO, and the team members is out-
standing; and the machines are performing as
expected.,

Considering the fremendous spirit of profes.
sionalism and enthusiasm to gei the job done
right, on fime, and within cost, I'm very confi-
dent that by the time we're done with our
testing, the Army will have what it needs — the
world's most combat-efficient fank-killing
helicopter.

Program Manager's Comment

The new DCSOPS Army Aviation Officer
and former Project Manager — Black Hawk,
Brigadier General “Dick”™ Kenvon, provides
us comments in the following anticle.




T is alogether fiting that | address the

Army's top priority aviation system in my
first message fo the Army Aviafion community
following my assumption of duty as the Avia-
fion Officer at Headquariers DA,

The Advanced Attack Helicopter (AH-64)
will indeed be a great forward leap for Army
Awviation, This aircraft is the first Free World
helicopter designed from the ground up as an
attack system, Both the airframe and its as-
sociated systems have been opfimized to ac-
complish the anfi-armor mission in the mid-
intensity batilefield environment.

This opfimization was based on what has
been perhaps the most thorough, all encom.
passing program of tests and studies ever con-
ducted by the US Army on a new weapons
system. Terrain, weather, and the laiest threai
information for likely worldwide areas of em-
ployment have been considered in great detail,

A bold expansion

The capabilities of the AH-64 — which
evolved from these efforts — will permil bold
expansion of attack helicopter employment
doctrine and tactics o meet the ever increasing
armor threat on the batilefields of the future,

The combination of the Target Acquisition
Designation Systems (TADS) and Pilot's
Night Vision System (PNVS) with the HELL-
FIRE Modular Missile System (HMMS) offers
the potential for long range kills of hostile ar-
maor at night and during pericds of obscured
visibility.

Target acquisition, engagement ranges, and
missile accuracy and lethality will increase
dramatically, The AH-64 will offer a high prob-
ability of kill against all postulated future armor
from firing positions beyond the effective

range of hostile air defenses virtually around
the clock.

The flexibility of the HELLFIRE missie will
offer opportunities for both direct and indirect
fire and autonomous or remote laser designa-
fion, either by another aircraft or by the FIST
team’s GLLD. Evenfually, the HELLFIRE will
offer a true fire and forget capability, thereby
shortening the already short exposure time of
the AH-64 to threat weapons,

The AH-64's improved fire control and
stores management systems will offer improved
2.75" rocket delivery accuracy for suppres-
sive and special purpose munifions while the
XM-230 30mm cannon will offer not only sup-
pressive fire capabiliy but light armor kil
potential,

MNOE flight optimized

The vast improvements in agility, vertical
rate of climb, and hover out of ground effect
will permit oplimization of nap-of-the-earth
flight by the AH-64. This — coupled with the
improved levels of airframe protection — will
make this attack helicopter a very tough nut for
the threat air defenses to counter,

Improvements in reliability, availabilig, and
maintainability will significantly improve readi-
ness, while the AH-64"s self-deployment capa-
hility will offer strategic mobility 1o the attack
helicopter force for the first fime.

While all of the foregoing may be somewhat
redundant in view ol the other arficles in this
issue, | believe that the stage must be set for a
brief discussion of the opportunities and chal-
lenges associated with the fielding of the
AH-64.

While the aviation force structure of the Ar-
my is presently failored by the results of the
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ARCSA Il Siudy, the on-going Division BG
Study will have a great impact on AH-64 de-
ployment and the structure of future attack
helicopter companies and battalions,

Another important foree structure  consi-
deration is the retention of significant numbers
of AH-15 Cobras in the low side of the high/
low attack helicopter mix for the foreseeable fu-
ture. Aflordability will preclude filling all attack
helicopter units with the AH-64. Therelore, we
must very carefully structure the attack helicop-
ter force based on national priorities, the
postulated threat in areas of likely employment,
and the availability of assets,

Force structure will also be impacted by any
changes in tactics and doctrine which develop,
based on the AH-64's improved capabilities.
Primary among these must cerfainly be the
cockpit crew ratio driven by the 24-hour capa-
bility of the helicopter,

Innovative solution needed

While TRADOC is studying this issue there
are no simple solutions, Manpower will conti-
nue fo be seriously constrained in the active
force. Therefore, an innovative solution 1o
manning the force will be required.

Selection and fraining of both crew mem-
bers and maintenance personnel will also re-
quire some changes from our present way of
doing business, We must seriously consider
the impact of more complex systems, such as
the TADS/PMNVS and fire control computer,
Mot only will high caliber personnel be re-
quired bul training fime may increase, Crew
members may require some degree of physical
selection and screening due to the require-
ment to inferface with the PNVS,

Additionally, retention of personnel trained

in high fechnology fields must be continually
addressed due fo competition from an ever ex.
panding civilian aerospace industry, Hetention
of highly-trained  attack  helicopier  crew
members and mainfenance personnel  will
have significant impact on force effectiveness
due to the experience gained with each four in
an operational wnit,

Greater simulator use

Due to the cost of both flying hours and am-
munifion (particularly HELLFIRE missiles) an
ever increasing percentage of unif raining
must be accomplished in full function simula-
tors, This type of fraining will be even more im-
portant where environmental impact and safety
precludes firing of live ammunition, missiles,
or laser and NOE flight at night,

Therefore, although the AH-64 will be a
great leap forward, we, the Army Aviafion com.
munity, are challenged to move quickly in ad-
justing our thinking fo take advantage of all it
offers in capability. As a lorce mulliplier, the
AH-64 has no equal!

We must therefore make every effort to opfi-
mize its performance as a member of the com.
bined arms team to assure maximum contribu-
;]an in winning the first battle of any future con-

it

Program Manager’s Comment

In the materiel development process, the
Training and Doctrine Command (TRA-
DOC) represents the user. In the case of the
AAH, however, several Centers are involved
as well as a TRADOC.chartered system man-
ager, the TSM,

In the next few arficles. Major General

“Tom" Lynch, Commander of the Armored
Center  discusses the employment of the
AH-64 in the Air Cavalry Attack Brigade
(ACAB), and Colonel *Bob™ Molinelli tells
us what the Gth Cavalry Brigade (Air Combat)
at Fort Hood, Texas, is doing in preparation
for the production AH-64"s.
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THE STANDARD FOR
DOPPLER RADAR NAVIGATION SYSTEMS

Kearloll's AN/ASN-128 Lightwesght Doppler Naviga-
tion System is the U.5. Army's standard airborng
rjnp?IElr navigator.

he Receiver Transmitter Antenna (RTA) and

Signal Data Converter (SDC) constitute the Dopplar

Racdar Velocity Sensos [DAVS), which confinuousty

maasunes tha velocity of the aircratt. The Control

Display Unit [COU) provides control and display

functions for the operator, and contains the naviga-

tion compeder. ) '

With inputs from axternal heading and vertical

references, the ASN-128 gysiem provides accurate

alreraft velocity, prasent position, and steering infor-
mation, It s complately sall-contained and requires
und baged ads. ) i
e DRAVS accepts heading, roll, and pitch as
roy inputs and conmverts them into digial format

for trangmission to the compater. The DRVS can also

b used separately from the ASN-128 to provide

-.-alucit].rlicr'xgms ter cther aircrafl equipment.

The COU accepls beam valocises, heading, roll,
pélch and trua air speed (in some nstallations) from

the Dopplar Radar 'u'elocllq_ Sensor and pardorms the

tion computations. Thie front panel includes
provisions lor entering rador inputs and lor dis-
playing system dala such as Nt position, Sheer-

ing information to 10 destinations, and status of the

system. The CDU also puts out velocity and neviga-

lipn data in ARING digital format.

The COU performs three functions for the ASN-128:

# Provides mode conlrols, display controls, and key-
board endry of destinations and othaer daia.

» Performa all computations for LDNS including
Doppler processing, velocity coordinale transformas
tions, navigation in Both UTM and katit ngituede,
siparing signals to 10 destinabions, and BITE functicns.

Keariolt s AN ASN- 178 g twmght
Doxpplesr Aadar Mavigaticn System lod UG Asmiy

» Displays navigation data on its front panel.

» BITE funcion igentifies and displays falled LALU

® Provides BCD and binary outputs for external
equipmen|

Operational Advaniages:

» Wilght 28 Ib (12.7 k

. FMacwlranstmssanH, wilh Doppler tracking of the .11
sideband providing accurale velocity measunement
from ground level, 1o over 10,000 feat [3,048m).

& Printed-Grid Anlenna—"Land-sea” swilch elimena
ted, becausa ol inheran Deam shaping.

* Single transmil-recaive antenna, utilzing the full
apefure for both transmission and receplion,
manimizing beam width and reducing fuctuation
noise.

» Mavigation data in both UTM coondinates and Latitude/
Longiude.

* Redundant navigation modes lor backup.

# Single time-multiplaxed signal processor module —
anly one-fowrth the number of components of pre-
viOUS degigns,

® Cwvar 2000 hour MTBF lor the ASN-128 and over
4500 hour MTEF for the DRVS alona.

= Mo mainienance adjustments at any maintenancs
Il

# Mo spacial test equipment al the fight line,

For additional information write to: The Singer
Cormpany, Kearlott Division, 1150 Mc Brida Ave.,

Little Falls, N..J. 07424,
Kearfott

» diwigion ol The SIMNG E R Company
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Technology

Bertea technology has provided
the advanced hydraulic flight
control..system for the new
Hughes AAH. Ballistically-surviv-
able actuators, utilizing a proven
breakout design approach, insure
continued operation when struck
by gunfire. Inaddition, fly-by-wire
capability. Is also provided.
Bertea technology means a
highly skilled.team of people as-
suring total project response and
proven system dependability—
%‘F!}ring the technology of the
80's...today.

18001 Von Karman Ave,, Irvine, GA 92715
(714) 8331424/ TELEX: 678427




5 Commanding General of the Armor
Center and proponent for the develop-
ment of tactics, doctrine, and training for all Air
Cavalry and Attack Helicopter (AH) unils, |
welcome the opportunity 1o share some of my
thoughts and philosophy on the tactics, doc-
irine, and employment of aftack helicopters in
the Combail Aviation Battalion. (CAB).
Under ARCSA 11l all divisions contain Com-
bat Aviation Battalions structured with at least
one attach helicopter company.
The Attack Helicopter Company (AHC) is
a highly mobile, potent maneuver force that
provides the division commander with a
responsive combat multiplier for both the cen-
tral battle and force generation activities.

An integral component

The AHC destroys enemy armor and other
other forces by aerial means using fire and
maneuver employed as an integral component
of the Combined Arms Team. The AHC is the
only combat maneuver unit of the CAB and
must be considered by commanders when
planning any combat action against hostile
forces.

The combat maneuver elements of the bai-
talion use nap-ol-the-earth (light techniques,
stealth, and fire and maneuver in concert with
other members of the Combined Arms Team.

The Attack Helicopter Company s normal-
Iy emploved under the Operational Control
{(OPCON) of the ground maneuver brigades.
They are integrated into the concept of opera-
fions and scheme of maneuwver ufilizing the
same control measures as those of the ground
forces and other members of the Combined
Arms Team.

AAH Employ

in

The AHCs contain both scout and attack
helicopters providing the capability 1o identify
and destroy enemy armor formations. The
companies provide increased combal power
and confinuous operations capability for the
brigade. The AHC's acceptance and use as a
component of the Combined Arms Team is a
vital lenet to success on the fulure batilefield,

It provides highly mobile, responsive kill-
ing power 1o the force commander and is well
suited in situations requiring rapid reaction,
economy of force, or overcoming the barriers
of terrain, time and distance.

Open-ended employment

Task organization and employment is only
limited to the imagination and resourcefulness
of the commander. Mobile warfare demands
that the commander combine and employ all
combal maneuver elements in order that the
strength of one enhances the mission capabil-
ity of the other.

The attack helicopter must be
viewed, integrated and employed,
not as an “AIRCRAFT™ or an
“AVIATION ASSET™ but as a highly
maobile anti-tank weapon system.

The anack helicopter provides a new dimen-
sion to the battlefield and provides the com-
mander with the means o overcome ferrain
restrictive to ground-bound forces. Obstacles
to a ground maneuver unit may become van-
tage positions for an aftack helicopter equip-
ped unit, Proper use of terrain enables the unit
to maneuver on the enemy force, gain advania-
geous positions, and attack with direct and in-
direct fire weapons at maximum standoff
ranges.

ment

the CAB

BY MAJ. GEN. THOMAS P. LYNCH
COMMANDER, US ARMY ARMOR CENTER
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Offensive Operations

Ultimate success in baitle s usually
achieved by offensive action. Even when on
fhe defensive the commander must take every
opportunity fo seize the initiative and carry the
batile 1o the enemy in order to seek an advan-
tageous decision. In offensive operations, the
conceniration of superior combat power at the
critical fime and place, followed by the employ-
ment of strong mobile exploitation forces, is
usually required to achieve decisive resulis.

The offensive requires the commander 1o
seize and retain the initiative, To do this he
must use all the tools of his trade effectively to
orchestrate the battle and minimize losses, He
must quickly concenirate his forces and ag
gressively pursue all advantages offered him.
His force must be mobile and Hexible, and
have superior firepower —- all qualities in-
herent of attack helicopter units.

The attack helicopter provides the com-

mander with the capability of providing heawy,
long range anti-armor firepower anywhere in
the area of operation.

Collisions of forces

Ofensive operations in the ceniral batile are
collisions of forces on the banlefield character.
ized by violence and high lethality. The AH is
maost effective when employed as part of a
combined arms force inflicting mass destruc
tion on moving enemy armor forces. The AH's
infegrate their long range anti-armor fires
and overwalching fires with those of the
ground combal force. The AH is capable of
denying the use of key terrain fo the enemy,
thus securing the flanks of an aftacking force.

The following scenario illustrates the em-
ployment of the maneuver units of the CAB on
the non-linear battlefield (Figure 1). The nor-
thern brigade has delended successfully
against the attacking first echelon threat force,
However, in the center the first echelon threai
force has broken the integrity of that brigade’s
defense and a second echelon tank division is
passing through fo exploit the success.

The southern brigade is under heavy pres-

NON LINEAR BATTLEFIELD
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sure from first echelon threat forces. A fourih
brigade from the southern flank division has
just been cross-attached and ordered to move
north to oocupy a battle area in front of the ad-
vancing threat second echelon forces. In
response to this situation, the division com-
mander placed the AHC units under the
operational control of this brigade, The brigade
commander has directed that both AH units
attack the flank of the penetration to Inflict
maximum destruction and slow the advance ol
the penefration.

Two axes of advance were established for al-
tack companies. Between these two axes is a
maneuver battalion located in a baftle area that
has been isolated by the penetration.

Immediate response provided

The division commander placed this iso-
lated battalion under the Operational Control
of the fourth brigade for this operation to
facilitate command and control, and fire distri-
bution under one commander. This concept
and scheme of maneuver provides immediate
response (o the threat, concentrates massive
firepower where it is needed the most, and pro-
vides the unity of command necessary to effec-
fively coordinate and conduct the aftack.

As can be seen, much more s required of
the commander, team leaders, and crews of at-
fack helicopter units then just aircraft manipu
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lation. They must plan and integrate all facets
ol the combined arms team in order 1o achieve
success on the modern battlefield. It becomes
obvious that these men are more than just
pilots, they are aerial combat crewmen.

They must be highly trained, mofivated pro-
fessionals in order fo survive the conflicts of the
future. No unit is stronger than its weakes link,
and the effectiveness of attack helicopter units,
as well as all combat organizations, is directly
proportional to the competence of its leaders.

A joint responsibility

The proper employment of the Attack Heli-
copter Company is a joint responsibility of
both the CAB commander and the ground
maneuver commander., All commanders of
combined arms elements must be thoroughly
familiar with the strength and weakness of each
interfacing force in order to ..aximize these
capabilities and gain a synergistic effect. In the
past, combat aircraft, as well as the first tanks,
were misutilized and committed to batile with-
out regard to their unlimited potential. We can
ill-afford to repeat these mistakes of the past.

| want to reassure the combat aviation com-
munity that the LS. Army Armor Center will
continue to provide the unit commander with
the most up-to-date how-to-fight 1ools neces-
sary to frain his unit to fight and win the next
battle,
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S a young Armor officer, | was re-

peatedly told that the best tank killer is
another fank. | considered that an absolute law
of nature until my first experience with armed
helicopters in Vietnam in 1964. The speed,
mobility, and agility differential of the
helicopters compared to other modes of Army
movement was tremendously infriguing. So
many tasks could be accomplished with this
equipment which were otherwise clumsy, slow,
and a drain on manpower that | began o
change my mind about the tank being the
ullimale weapon,

The strap-on era

The early helicopters had their limitations.
Basically, they were designed for the medical
evacuation mission. Then, among other uses,
we began strapping on armament pachages fo
marry firepower with mobility. Remember the
four M-60 machine guns and two seven-shot
2.75" rockei pods called the M-16; the two
24-shot rocket pods called the M-3, or the nose
mounted 40mm grenade launcher called the
M-522 O, if that is too long ago, remember the
55-11 missile system called the M-22 and the
miniguns on a Huey called the M-2177 The
first gunships were evolutionary, consisting
totally of strap-on armament systerns.

Ideas for fully integrafing helicopters and
weapon systems came from those early efforts
and inferviews with the first armed platoons.
The product, named after the platoon | was
commanding in the 114th Aviation Company,
was called the Huey Cobra and was designed
specifically for the Vietnam conflict. In that en-
vironment the Huey Cobra totally fulfilled the
requirement until the later stages of the war

Wanted: An |

when we encounfered enemy armor and
sophisticated air defense weapons, |
remember the lirst helicopter vs. lank engage-
ment in February 1971 during the Laotian in-
cursion, Charlie Troop, 2717 Cavalry flushed
five PT-76 tanks and literally beat on them with
20mm cannon and 2.75" rockets, stopping all
five and leaving three burning.

Later, we engaged T-55 and T-34 tanks with
varying degrees of success, These encounters
clearly displayed the need for a better armor-
killing weapon system which was fielded rapid-
ly by strapping the TOW system on a Huey.
Although we did not have an integrated
weapon systemn, the Hueys, with the strap-on
TOW, responded to the need, busted North
Vietnamese armor, and proved the concept.

A radical change

At the conclusion of the Vietnam War we
again turned our attention toward Europe and
the mid-intensity conflict. Its sophisticated bat-
tlefield environment required a radical change
from low-intensity factics. We quickly found the
Vietnam era Huey Cobra totally inadequate. It
was under-gunned, unsophisticated, and
under-powered to fight armor and survive in a
mid-infensity conflict. With the demise of the
AH-56 Cheyenne, we fook an evolutionary
step modifying the Huey Cobra to the Cobra-
TOW. This evolution continues today was we
confinue a ten-year program to adapl, update,
and improve our existing attack helicopter
fieet. This modification is expected fo be com.
pleted by 1982,

We have learned that a sirap-on armament
package can meet an emergency or be used fo
prove a concept, but only a fotally infegrated
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Weapon to Kill Tanks!
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prove a concepl, bul only a totally inlegrated
sysiem satishies the need and provides room
for evolution as the threat changes. We can
now engage tanks from rapidly changing posi-
tions with deadly accuracy but limirations re-
main. The AH-64, with s improved suor-
vivability, its increased staving power during
night and adverse weather, its capability 10
;_:m_;agn multiple targets o extended ranges,
and its great growth potential for evolutionary
requirements, is crifical fo our success as we
postulate the European wartime environment,

We're ready for the AH-64!

We in the Gth Cavalry Brigade are ready 1o
kill tanks with our Cobras. However, we know
that a better fank killer is on the way  the
AH-64!

This new, totally integrated HELLFIRE-
equipped, allweather capable weapons system
will be the best tank killer in the world. In an-
ticipation of the ficlding of this new aircrafl, we
have given considerable thought 1o what the
AH-64 will mean to the using unils in terms of
changes in training and operations.

This mew equipment will bring on new and
expanded Iraining requirements, We are an-
ticipating a requirement for larger iraining

areas and, in fact. a new Il Corps and Fon
SELF-DEPLOYABLE (800 NM
FERRY RANGE)
¥AH-64 Transatlantic Ferry Mission
Goosebay, Canada
to Frobisher Bay. .......... 700 MMI

Frobisher Bay
to Sonderstrom, Greenland. . 440 NMI
Sonderstrom, Greenland

to Reykjavik, leeland. . . .. .. 760 NMI
Reykjavik, leeland
to Prestwick, Scotland. . . ... 790 NMI
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Wanted: An Integrated
Weapon to Kill Tanks

Hood range plan was recently approved which
incorporates these added requirements. The
ranges will be ready before we receive our first
AH-64.

Our people are thinking about and planning
for the AH-64. Several of our aviators have
been selected 1o paricipate in operational
testing. Their experience will be instrumental
in planning lurther foward introduction of the
AH-64 into our units.

Air-to-air operations

From an evolutionary standpoint, the threat
from enemy helicopter and attack aircralt has
caused us 1o focus attention on air-fo-air opera-
fions. We have initiated air-lo-air gunnery frain-
ing by using the turret-mounted 20mm to en-
gage the MERCAT drops represenfing high
performance aircrall, They are llown al scale
speeds and furn rafes which equal or exceed
anyvthing expected from manned aircralt. The
next step is 1o modily the performance of the
drones so that they represent encounters with
other armed helicoplers.

In addition to the training value received, we
will be able 1o evaluate both our tactics and the
perlormance of the 20mm cannon. Looking fo
the luture, the AH-64"s 30mm cannon will give
us more punch and more range that could pro-
vide a marked edge in air-lo-air combal with
other helicopters, and make enemy fixed wing
aircraft reluctant to pursue us,

TASVAL performance acceptable

Significant operational experience is being
accumulated by our crews who are par
ficipating in the Tactical Aircralt Survivability
Evaluation (TASVAL) test. This test is a Joint
Army, Mavy, Air Force test that is comparing
the perlormance, lethality, and survivability of
several airborne anti-armor systems, including
our AH-15.

Although it is too early to discuss resulls, we
do know that our tactics and radar detection
equipment are both performing at the level we
expected. We're expending an attack platoon’s
40 TOWS at maximum standoff ranges in 17
to 24 minutes and achieving the number of
hits we anficipated,



NOW-BETTER
ATTITUDE &HEADING
THAN EVER
BEFORE

In real-world
nap-of-the-earth flights

Yes — Litton's new LR-80 strapdown HARS will do that and mare for the
Hughes Helicopters Y AH-64 Advanced Attack Helicopter. By providing
better dynamic information the LR-80 helps the navigation system do

its job better; by reducing LRU count and volume the LR-80 reduces
maintenance actions and improves reliability ; and by improving overall
navigation, attitude and heading the LR-80 contributes to enhanced
survivability. The LR-80 nceds no external reference inputs nor costly
calibrations, and is remarkably cost-effective,

If you want superior attitude and heading in your helicopter, get Littons
LR-8B0 strapdown HARS. You'll get your job done better and faster,

For more information call (213) 887-3530, or write. . .

[E GUIDANCE & CONTROL SYSTEMS

Litton 5500 Canoga Avenue. Woodland Hils, Caldona 01367




AAH. OPTIONS
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From our experience we believe that fo in-
crease our tank killing capability we really need
three things: increased missile lethality, greater
standolf range, and more misstles. Frankly, we
need the HELLFIRE system with its larger war-
head, multiple target capability, and increased
range which will significantly improve the hit/-
kil ratio.

The AH-64, by at least doubling the missile
load and increasing our survivability, will permit
us fo stay on station with sufficient ordnance and
range 1o get into the second echelon of this regi-
mental attack.

Will the AH-64 become the king of the tank
killers?

What other weapon system can provide an
all-weather mobility differential coupled with
target acquisition/detection and the lethality
of the HELLFIRE?

As a minimum, it will significanily increase
the totality of our combat elfectiveness. It will not
replace the tank or any othgr component of the
combined arms team. The AH-64 will make that
team a more deadly, mobile, flexible force and
will significantly reduce the Army’s casualties In
amy future conflict.

Program Manager's Comment

Continuing inpufs from the user, Major
General “Jim" Merryman from the Aviation
School and Center discusses crew selecfion
and training. Immediately following *lim's"
arficle, | asked Colonel Boris Pogoloff to des-

cribe the AH-64 Combai Mission Simulator
(CMS) that we have been planning, The devel-
opment of this complex AAH “frainer” crew
members will aid the school in its mis-sion ac-
complishment and lower the fraining costs.
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SCIENCE. “"SCOPE

A telescopic sight modified with an infrared sensor
will allow TOW anti-tank missiles and other weapons
to be fired from the U.5. Army's Cobra attack heli-
copter at night. The sight is modified to include
a forward-looking infrared (FLIR) device, which
creates television-like pictures by sensing small
temperature differences between targets and their
background areas.

In addition to detecting targets at night, the
system can see through smoke or haze to improve day
sightings. Hughes developed the unit, called the
FLIR Augmented Cobra TOW Sight (FACTS), with ad-
vanced electro-optical and mechanical hardware, as
well as the Army's FLIR common modules.

A rocket launcher developed for Army helicopters by
Hughes is less costly, more durable, and lighter in
weight than equipment now in service. The aluminum
launcher, available in 19-tube and 7-tube versions,
is used to fire 2.75-inch unguided rockets. Though
inexpensive enough to be disposable, it can be
reused for as many as 32 firings.

A key reason for the new advantages is the use
of electromagnetic force to press the skin and
tubes of the launcher into the support structures.
This approach saves labor and trims weight associa-
ted with such conventional metalworking methods as
riveting and welding. The weight savings allow
improvements to be added to the helicopter rocket
launcher system without sacrificing critical fuel.

___________________

___________________
I‘lJGl‘l-[lmM.l"‘l' MmN
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T HE fielding of the AH.64 will, for the first
time provide the US Army with an attack
helicopter that can electively fight during day,
night, and adverse weather, and live with the
front-line units,

As the AAH development program proceeds
toward production, one of the most significant
challenges facing us is thal of using the tre-
mendous capability of this helicopter to iis full-
est extent, Two of the key ingredients in meefing
{his challenge are crew selection and training.

How enormous this task will be must be rec-
cgnized by everyone involved. However,
through a well conceived program of studies
and operational tesiing, we will identify a realis-
tic set of crew selection criteria and develop an
elfective training program.

Easy, but not so easy!

The AH-64 is an easy aircraft to fly. It is agile
with greatl responsiveness and has power to
spare. However, when a pitch black, rainy
night is added to the scenario, and the pilot is
required fo maneuver his machine in the fer-
rain flight regime wsing the Pilot's Night Vi-
sion System (PNVS) through the Integrated
Helmet and Display Sight System (IHADSS)
that has a horizontal and vertical field of view of
40° and 307 respectively, then “easy” becomes
a much different four.letter word.

This analogy helps point ouf that just flving
the AH-64 is not enough. lts mission is to kill
enemy ftargets during all but the most severe
weather conditions — 24 hours a day. Thisis a
problem for Army Aviation frainers fo solve.
The following present some current thinking
perfaining to crew selection and fraining which
are the keys 1o solving the problem,

A typical combal mission would proceed in
the following manner, While the pilot in the
backs seat is devoling full time and attenfion to
flying the helicopter to the Scout-selected opti-
mum batle position, his companion in the
front seat, the Copilot/Gunner (CP/G), is
performing the myriad of fasks required to
prepare the aircrall for its primary mission: the
defeat of threal armor.

The navigation responsibility

During the flight from home station fo the
operational area, the CP/G's primary fask is
navigafion. He accomplishes this by compar-
ing a known map position with that shown on
the doppler display. Over time he must update
the doppler to achieve the required navigation
accuracy, To do this, he uses the alpha-
numeric keyhoard located on his right console
o insert new coordinates,

Simultaneously he must perform the pre-
launch test ol his ordnance delivery sysfem.
This is done by using another alpha-numeric
keyboard on his left side and punching in a
series of words and numbers so that the on-
board Fault Defection Location System
(FDLS) can interrogate the individual fire con-
frol components, Another fask he must per-
form is that of encoding his laser HELLFIRE
missile with the appropriale laser code. This re-
quires him o use his left hand to manipulate
thumb wheels located on the instrument panel.

This vignette fllusirates only a few of the
steps necessary o fight the AAH, i is used 1o
point ouf that only “ihe best of the best™ will be
selected to operate the AH-64.,

Currently, we have not formulated the linal
criteria for alr crew selection, Studies con-

Crew Selection
Training .

and

BY MAJ. GEN. JAMES H. MERRYMAN,
COMMANDER, US ARMY AVIATION CENTER
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Crew Selection
and Training

ducted by the U.S. Army Aeromedical Re-
search Laboratory (USAARL) and the Army
Research Institute (ARI) have provided pre-
liminary data which indicate AAH crew
members must possess special visual capabili-
fies — exceptional night vision, higher stand-
ards of visual acuity, and not wear corrective
glasses.

This is not a planned vendetta against
aviators with glasses. The Targel Acquisition
Designation System/Pilot MNight Vision
System (TADS/PNVS), the heart of the
AH.64, in locating and killing fargefs as well as
night flying at NOE, is comprised of many vis-
fonic displays. For example, the pilol, 1o use
the PMNVS at night, will fly using a one square
inch TV ype display in front of his eye.

Awviator fatigue

Another area where we are plowing new
ground is aviator fatigue. Although con-
siderable fafigue research has been accom-
plished, very little has focused on the impact of
fafigue on aircrews operating in the demand-
ing day/night nap-of-the-earth combat en-
vironment. NOE flight demands complete con-
centration, rapid perceptual judgments and
precise control response,

USAARL is planning, with my complete
support, additional study of the NOE envelope.
Physical and mental fafigue will become the
crew's biggest limitation in that the endurance
of the most physically fit pilot will be far less
than the endurance of the AH-64.

Four track approach

Concurrent with our endeavors to deter-
mine selection criteria for AH-64 crews is our
effort to develop a comprehensive, cost effec-
five training program. In this era of increasing
fiscal constraints, we musi make maximum use
of every training dollar. Toward that end our
current Initial Entry Rotary Wing Program
(IERW) Is dual track, that is, 25% of each class
is selected for transifion and fraining as Aerial
Scouls.

This fraining takes place before graduation
and once a man receives his wings he is a
qualified scout ready to fill an aerial scout posi-
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Credit Card Use

The use of credit cards in pay-
ing for new and renewal AAAA
dues has been approved for a trial
period, and applicants and mem-
bers may now use either a MAS-
TER CHARGE or VISA card for
this purpose. The form appearing
below — which may be locally
reproduced in quantity if necessarny

— is the appropriate AAAA form.

fion in the tactical force. We are examining a
plan to add two additional fracks, attack and
cargo, to the IERW course,

This four track approach appears lo be a
step in the right direction. Selection and train-
ing during one's initial qualification will resuli
in considerable dollar savings for the Army,
However, it is not enough. The Army must
sech and find better methods 1o train and
maintain tactical and gunnery proficiency. We
must sirive to achieve a goal that 90% of our
attack crew’s blade fime will be flown as a part
of combined arms tactical operations,

Crew coordination

One possible avenue fo achieving this goal
is simulation. The Synthetic Flight Training
Sysem (SFTS) has proven its ability to teach
instrument flight. Breakthroughs in simulator
technology make it possible to construct
devices called Combat Mission Simulators
(CMS) and that is precisely what the CMS
does. These devices will allow air crews 1o frain
as they would fight, and in the simulated ter-
rain where the batile will be most likely joined.
These devices when fielded will provide attack
crews the experience required fo fight and sur-
vive actual combat,

Another area being given close scruting is
crew  integration. Various exercises and
studies, such as the Air Combat Engagement
(ACE) and Joint Countering Attack Helicop-
ters (J-CATCH) tests, have shown the value
and increased effectiveness of a well-coordina-
ted crew. To achieve this coordination, each
crew member must be proficient in his individ-
ual station, thus, a family of part-dask frainers
will be required.




The Directorate of Training Developments
al the Aviation Center, in conjunction with the
Armor Center, is developing these require-
ments for attack helicopters. Once these re-
quirements are finalized, training device re-
quirements letters will be prepared and the
trainer procured. Part-task frainers will not be
the exclusive property of the operator. The
Transportation School and Signal School are
also examining fraining requirements so that
each AAH mainfenance MOS will not only be
efficiently trained in the school enwvironment,
but can maintain that proficiency in the field.

Some other training fools in support of the
AAH are the Aircrew Evaluator and the Air-to-
Ground Engagement Simulation (AGES) Svs-
ftem. The Aircrew Evaluator, an on-board snap-
in, snap-oul device with video recording and
plavback capability, can be used by unit com-

An inside-the-cockpit close-up
view of the instrument panel of the
AH-64 attack helicopter.

manders to evaluate crew strength/weak-
nesses and develop meaningful fraining pro-
grams. AGES is a force-on-force tactical train-
ing system which provides unit commanders
real-time assessment of their unit proficiency
under combat conditions.

From the foeregoing discussion, it should be
evident that the AH-64 embodies many sophis-
ficated systems with which the Army lacks field
experience. Crew selection criteria and effec-
five fraining programs are complex problems,
and it is unrealistic to expect all of the answers
to be available af the Initial Operational Capa-
bility (10C) date. Our goal is to field the AAH
with useable crew selection criferia and a frain-
ing program fo insure its effectiveness in com-
bat from the outset.




HE AH-64 Combat Mission Simulator
(CMS) will be the most advanced and
sophisticated fraining device ever developed 1o
suppor Army flight and combal mission train-
ing. The AH-64 CMS is the fifth simulator to be
developed by PM TRADE as part of a family of
wlility, cargo, and attack trainers known as the
Synthetic Flight Training System (SFTS).
This simulator will approach the fidelity re-
quired for full mission simulation, to include
target engagement with all weapons systems,
an enemy threat, and friendly scout helicop-
ters, The automated training capabilities of a
simulator, the ammunition savings, and the
capability to safely practice what would be haz-
ardous in the actual aireralt makes the simula-
tor a vital part of the AH-64 training system.

Meed for total simulation

Training is needed for operations including
prellight, takeoff, enroute activily, farget
engagement, targel acquisition, weapons de-
livery and return to base. The threal environ-
ment includes tanks, air defense weapons, air-
cralt, ground fire and jamming. The complexi-
ty and extent of visionics equipment on the air-
craft to meet the threat accents the need for a
total simulation capability in the AH-64 CMS.

The AH-64 will consist of iwo cockpils simu-
lating the pilot and gunner station respectively.
A mofion system will be included to provide
roll, pitch, yvaw, lateral displacement, vertical
displacement, and longitudinal displacement
cues. Trainer stations will be able to conduct
separate training missions simulianeously or
feam training may be accomplished. The en-
tire trainer will be simulated using a computer
complex which will analyze pilot or gunner in
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puts fo the aircraft controls and then direct ap.
propriate responses from the aircrafl instru-
ments, motion system and visual system. The
fraining scenario will be managed by means of
a remote instructor station consisting of moni-
toring, confrol, and recording equipmeni.

Advanced "visual system"

The most advanced feature of the simulator
will be the wvisual system. A computer
generated image (CGI) wide angle presenta-
fion will be ufilized which will provide the cues
necessary for contact flight and lor gunnery
training. Information pertaining 1o hostile ac-
tivity also will be provided by the visual system.
A new challenge exists in the case of the AH-64
CMS because of the complexity and high vis.
ionics performance characteristics of the air-
craft coupled with the low level and Nap-of-
the-Earth (NOE) operational environment.

A faithful duplication

The simulator will provide the out-the-
window scene in concerl with the images
available from the Target Acquisition
Designation System (TADS) and the Pilots
Might Vision System (PNVS). Present
specifications require the AH-64 CMS to pro-
vide faithiul duplication of the many operating
mesdes, switching con-figurations, sensor types,
and fields of view.

Delivery of the AH-64 CMS will provide the
Army the most advanced trainer in the inven-
tory yielding fangible benefits in the form of
operafions and ordnance expenditure cost sav-
ings and intangible benefits in the form of lives
and equipment saved through professional
crew proficiency.

The AH-64 Combat
Mission Simulator

BY COLONEL BORIS POGOLDFF
PROJECT MANAGER—TRANING DEVICES




The CMS — The most advanced and suphlslicaied
training device ever develo to su Army
ight and combat mission train
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Program Manager's Comment
Since TRADOC inifiated the TSM concepi  become the TRADOC System Manager for
in order to have a single “user” point of con-  the Attack Helicopter. In the next article he
tact, we have improved coordination with the  describes his organization and shares some
user. Colonel “Lynn" Shrader has recently  of his thoughts with us.
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HE fotal systern management concept

for attack helicopters is focused in the
user community through the office of the TRA-
DOC System Manager (TSM) for Attack Heli-
coplers.,

I am delighted to again be deeply involved
in the combai and materiel development pro.
cess. | assumed duties as TSM — Attack Heli-
copters in July of this vear from Colonel Bob
Mills. My former assignments as Cheyenne
and AAH Department of the Army Systems
Coordinator (DASC) from 1971 through
1974 have helped me adapt to my present re-
sponsibilifies.

Day-to-day coordination

The TSM works for the Commander, TRA-
DOC, Fort Monroe, VA, under the direct super-
vision of the Commander, U.5. Army Aviation
Center. We coordinate all that we do with the
Commander, U.S. Army Armor Center. The
Fort Rucker/Fort Knox day-to-day link up has
been a key to the TSM's success. Additionally,
the TSM office has daily interchange with the
Program Manager—AAH and the Project Man-
ager—Cobra.

Our task focuses on three functional areas:
Personnel, Training and Logistics. The TSM
Office is staffed correspondingly with Assistant
TSM's for each of these functions. Addificnal-
ly, because of the increased emphasis on fest.
ing, my office is augmented with an Assistant
T5M for Test and Evaluation, Major Jim Roop.
We are also supported on a temporary basis
with a civilian aerospace engineer, from the
Director of Combat Developments, Mr. Don
Artis, who provides us with temporary on call

aeronautical engineering experfise which is so
important to a program of this nature. Proba-
by the only member of our team we cannot do
without is our secretary without whom we all
would be lost, Mrs. Shirley Ray.

LTC Jerry Hipp is the personnel specialist
in our organization. Jerry's precinct runs from
man-machine interface to TOEs. Human fact-
ors and man-machine interaction have long
been under-emphasized in the development
process. This is not true for the AH-64. Every
task associated with the AAH, llight and main-
tenance, is being scrutinized for human factors
compatabiliny.

Computer-assisted wargaming

Aircrew rafios and maintenance manpower
requirements are being identified through the
use of computer simulation modeling, the
model being based on a realistic combat
scenario on a projected battlefield. Personnel
initiative such as this will insure that while we
may fight outnumbered, we will not fight
without adequate personnel in mainfenance
and aircrews.

The TSM Logistician is Major Chuck Crow-
ley. Reliability and maintainability have been
prime factors in the design of the AH-64 from
the start of the program. Our office, in coordi-
nation with the PM, the Logistics Center, the
T-5chool, and the Signal School, is Immersed
fully in the Logistics Support Analysis (LSA)
effort. LSA is the review of each AVUM, AVIM,
and Depof maintenance task in terms of man-
hours, MOS, skill level, and tools required to
perform the tasks,

The trainer is LTC Joe Mofiett, In his capa-

TSM Comments
on the AH-64

BY COLONEL CECIL L. SHRADER
TRADOC SYSTEM MANAGER—AAH
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city he is involved in a broad spectrum of activ-
ities. Some of these are Skill Performance Alds,
Training Devices, Tactical Training Systems,
Gunnery Ranges, Military Construction, and
Individual and Collective Training. Qur goal is
io field not only the hardware, but to also prov-
ide the field commander with a usable, execut-
able, and affordable training program that will
develop and sustain combal effectiveness for
the AAH unif.

Some of the more prominent issues con-
fronting the Army as we continue fo improve
our Cobra fleet of attack helicopters and
develop the AAH are as follows:

Gunnery

Decreasing monies, escalating mainfenance
costs and higher fraining ammunition costs
dictate that the Army find a more cost-effective
method to teach aerial gunnery while maintain-
ing combat readiness, One answer fo this pro-
blem is simulation.

Recent improvements in simulator technol-
ogy have enabled development of combat mis-
sion simulators (CMS). When a crew
“refurns’” from a tactical mission flown in these
devices, they should feel as though they were
in battle.

The TSM Office, the Armor Center, the Avia-
fion Center, and the Project Manager-Train-
ing Devices (PM-TRADE) are cooperating in
developing and procuring the besi available
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IHADSS FEATURES

@ HMS ACCURACY 45 MR TO 10 MR

® ANGULAR LIMVITS AZ + 120

® DISFLAY FOV EL 440 TO -70

® HELMET WEIGHT =11.5 LBS

® [HADSS TOTAL WHGHT =55 LBS,

devices and more imporianily in the number
required to keep our attack crews combat
ready, There are many things that can be
taught in simulators that cannot be done realis-
fically In actual aircraft: among them are
missile avoidance techniques and various in-
flight emergencies.

One of the weakest links in attack helicopter
operations is the lack of an Army-wide stan-
dard gunnery program. The Armor Center, the
Aviation Center and the TSM Office cooper-
aled in writing FM 17.40, “Attack Helicopter
Gunnery.” This manual is the first step In a
long march to get and sustain attack helicopter
qunnery to the high level we will need on the
next battlefield.

Aerial Gunnery Ranges

Adequate atiack helicopter gunnery ranges
are pracfically nonexistent forcewide. We all
agree that ranges must present realistic threat
arrays in the manner found in batile. Seldom
will attack pilots experience the luxury of a full
90° deflection shot, More than likely a twisting,
turning, fleeting glimpse will be what one sees
and engages. Future ranges must be able to
accommodate all large caliber direct fire
weapons. We can't afford separate fank and at-
tack helicopter ranges.

Pilot selection for the AH-64 is an emofional
issue. Only the best qualified pilots will
be selected for AH-64 transition. We may have




to establish special standards for selection of
AH-64 pilots for the highly demanding AH-64
human/machine inferface requirements will
tax the limits of the crewmembers,

Advanced vislonics in the TADS/PNVS
package will demand attention and require de-
cisions, The development of the Integrated
Helmet and Display Sighting System (IHAD-
55) and accompanying sets of symbology 1o
enable the crew to fly and fight in adverse con-
ditions places heavy demands on the crew. We
must select only the most capable, most com-
petent, most mentally, and most physically
prepared aviators o crew our AH-64"s.

AH-1 pilot selection

As we improve the AH.15 Cobra fleet with
better visionics, befter night vision devices,
and reliable NOE navigation systems, the same
criteria used with AH-64 selection should ap-
ply to AH-1 pilot selection. Furthermore, atfack
crews must train in a combat environment as a
teamn in order to maximize the attack helicopter
effectiveness and minimize combat losses.

Pilot night vision capability and the ability to
maximire the advanced visionics of the AH-64
can make the difference in batile. Preliminary
research has defermined that about 15% of
the Army population has exceptional niglt vi-
sion; about 30% are marginally effective at
night; and a number are essentially night
blind. We anticipate fufure use of a “Light
Emitting Diode Dark Adaptometer” fo disting-
ulsh accurately both above average and below
average night visual sensitivity in the aviator
force, Interestingly, the night vision capability
of the current Army Aviator force generally s
an unknown quanfity, We infend fo idendify
weaknesses in this area, and to include night
vision sensitivity in future pilot selection pro-
CESSEs,

Logistic Support

Our office has been actively involved in the
development of the logistic support package
for the AH-64. The AAH is being designed for
‘quick turnaround” at the AVUM level through
use of an on-board Fault Detection and Loca-
fion System (FDLS), quick change compao-
nents, built-in maintenance stands, and mini-
mal — but highly efficient — Ground Support
Equipment (GSE).

Simply stated, this means that the AAH will
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be capable of checking out all on-board sys-
tems using FDLS. If a failure ocours the FDLS
will defermine whal “black box™ is at fault.
AVUM personnel will replace the faulty box
and the AAH will be then be mission ready.
The faulty box will be evacuated to AVIM for
DX/ repair. This maintenance concept should
reduce  the unit commander’s operational
downtime to a minimum,

Newly-developed GSE for AAH is being
kept fo an absolute minimum. When a require-
ment is delermined, a search Is first conducted
o see if any existing piece of equipment will
suffice. In many instances where no equipment
exists, we have often found that modilications
to existing GSE will work. When new GSE is re-
quired we've been able to insure that the GSE
will also be capable of use by other aircraft
within the Army inventory. Commonality 1s a
must fo reduce any logistical problems and 1o
enhance overall cperational readiness.

Responsive maintenance

Our primary objective in the logistical area
is to insure that the attack helicopier is support-
able in the field and the maintenance system is
responsive to the units needs, Easily said, but
infinitely more difficult fo do.

The thrust of our efforts is directed toward
providing the field with the simplest, most up-
to-date and cost effective methods of preparing
attack crews fo fight as members of the com-
bined arms team in any environmenf, any-
where in the world. Our TSM mission is to work
with the development community to provide
the Army the best fotal system possible, 1o in-
clude hardware, personnel, iraining, logistics,
and the factics needed 1o fight the next batile,

We in the TSM Office are working foward
establishing a strong base so as to keep lhe;r—
row sharp. To help us do our job better, we én-
courage communications from vou in identi-
fying areas of concern and possible solutions.,

Program Manager's Comments

The AAH system is complex and the crew
stations sophisticated within the sfate-of-the-
art ol “man-extenders.” To obfain blomedical
and behavioral compatability, | fund the Aero-
medical Research Laboratory at Fi. Rucker to
conduct tests and provide me consultation on
those aspects of the AH-64. To this end, COL
“Stan'’ Knapp has prepared the following arti-
dle to portray their efforts in supporting AAH.




Advanced performers Ilke this..
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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 20
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 Marv Shedlov at
612-941-5560.

Rosemount

ROSEMOUNT INC. 12001 W. 78th ST. EDEN PRAIRIE, MINNESOTA 55344
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A Ceremonial Salute
to the YAH-64

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

IMC Manufactures:

® Specialized AC & DC Motors

® Fans & Blowers

® Valves

® Atomizers

® Pressure Switches & Actuators
® Auxiliary Power Supplies

Veteran Carps of Artillery, SNY
Organized 1790

IMC MAGNETICS CORP.

Executive Offices and Eastern Divislon—570 Main Straet, Westbury, Mew York 11590
Arizona Division— 1900 East Fifth Street, Tempe, Arizona BS281

New Hampshire Divislon—HRoule 168, Rochester, Mew Hampshire 03867

Western Divislon—G058 Walker Avenue, Maywood, California 20270

Hansen Manufacturing Company, Inc.—McKaw Summit, Princeton, Indiana 47670




OLONIAL Warriors piloting the Battle

star Galatica's Viper Fighters look with
envy at some of the sophisticated “*'man-ex-
tenders” available to the YAH-64 crew. They
smile as they consider man's 80-year partner-
ship with the fiying machine * on earth.”

Since man and the flying machine first
came together, the physical, mental, and sen-
sory capabilities of man remain unchanged;
bul the machines he flies have changed
dramatically. Advances in airframes, avionics,
sensors, and weapon control systems design
have extended man's capabilities well info the
cybernetic age.

The ¥YAH-64 crew members fly and navigate
“heads-up” day or night. They fire their guns
at wide angles from the aircrafl fore-afl axis
simply “looking™ at a farget and firing - the fire
conirol computer (FCC) does the rest. The
FDLS -“fiddles” - (Fault Detection Location
System) lacks the sesy female voice of the
Viper Fighter computer, but the same type of
information is automatically displayed to the
YAH-64 crew.

More complex and demanding

Mission performance in the nap-of.the-earth
environment is more complex and demanding
than the vast expanses of open space the Viper
Fighters face. The YAH-64 dodges trees,
hides behind obstacles, and follows waterways
and frails as its warriors find and kill tanks
-.more formidable adversaries than the Cylons!

With all the “man-exienders” helping them
io fly, navigate, and shoot better, our Warriors
should be on easy street! No more searching
all over the crew stafion for dials and gauges!
Mo matter where they look, needed informa.
tion is always symbolically displayed right in

front of them with the integrated helmet and
display sight system (IHADSS). Constant
flight control manipulation is  antiquated;
automated stabilization equipment helps with
the task.

The Doppler keeps track of location, check-
points, and destination; no need to follow the
map as closely to navigate. The fire control
systems guide the ordnance to a target. All this
in the comfort of a plush, air condifioned
cockpit. Easy sireet aboard the YAH-64, righ?
Don't you believe !

Fundamental “doability'’ questions

Our Warriors' cognitive processes must be
continually active. Flying the YAH.64 Is more
mental than it is physical. Peering into the fac-
fical operations of the YAH-64's future raises
blomedical and behavioral questions of “do-
ability.”

= Can the crew effectively use all the ex-
tenders available to them?

= Are they going to fatigue more rapidly
using all that electronic gadgeiry and
deciding which one of the myriad weapon
modes would be the most effective for a par-
ficular situation?

Do the many displays available over-
whelmthe crew with information?

#Can a man frack targets with a helmet-
mounted fracking system while flving nap-of-
the-earth?

= Do navigation fasks overload a co-pilot
who is readying weapons systems for an im-
pending atfack?

p= Can our Warriors fly and fight as well at
night as they can in the day?

= Has this sophisticated YAH-64 crew
station exceeded man's physical, mental, and

~ The Army’s Viper r
Fighter of the '80’s

BY COL STANLEY C. KNAPP, COMMANDER,
USA AEROMEDICAL RESEARCH LABODRATORY




imy’s Viper Fighter
~ of the ’BD’E

sensory capabilities and limitations?

USAARL's mullidisciplinary staff of flight
surgeons, physiologists, engineers, psycholo-
gists, physicisis, optometrists, audiologists,
bicchemists, and life support specialisis are
researching these and other related questions.

Our scienfists are providing research data,
consultafion, and advice on biomedical and
behavioral matters relafing to the YAH-64. We
are assessing ways to extend man's innate
capabilities through technological means with-
out compromising his physical and mental well
being.

Eve dominance study

Prototype components of the YAH-64 sys-
tems are being carefully serufinized. We're
measuring man's head aiming/tracking capa-
bility while wsing IHADSS. Good helmet
design, fit, and maintenance, we have found,
are absolutely essential to keeping the display
in the pilol’s field-of-view. An eve dominance
study resulted in our recommendation that the
IHADSS be compatible with both right eye and
left eye viewing,

Investigation of the compatibility of the hu-
man eye, statically and dynamically, 1o alter-
native display phospors will help determine
what color and how bright the displays have 1o
be for optimum day/night viewing. An in-
strumentation package has been developed to
determine whether the visual extenders pre-
vent or confribute to pilot  disorientation.
Aviators wearing corrective lenses require us to
develop spectacle frames or modily existing
frames to be compatible with the helmet
display unit (HDL).

FOUNDATION'S FIRST—A $500 check is
presenfed fo the Amy Aviation Musewm
Foundation, Inc., at Fi. Rucker, Ala., by
LTG Robert R. Willlams, Ret., of Ft. Worth,
Tex., Chairman of the Foundation's Board
of Directors, Accepting the check is Jean
Eastrman, Administrative Assistan! fo the
Directors. Not only did his confribution
make Williams the Foundation's first
Charter Member, it also brought in a mar-
ching amount from his emplover, Bell
Helicopter Invernational, and its Textron
Charitable Trust.

GOOD NEWS!

Major David L. Grieger, Ret., who was hit
by a propeller in a Flying Club accident at
Ft. Benning, Ga., wants all of his friends 1o
know “I'm alive and progressing well, and
would welcome some letters. I'm learning
to read and write, and eventually will be
OK" " Write Dave at 5452 Gettysburg
Way, Columbus, Ga. 31907,

Standards and test procedures developed
for the SPH-4 helmet provide a basis to fest the
impac and noise attenuation of the specially
devised helmet used in the YAH-64,

Studies are underway of aviator work load
while navigating al terrain flight altitudes.
We're researching the advantages and disad-
vanfages of infegrating various navigation
systems and map display information into the
crew station with an eve toward lightening co-
pilot work load and improving intra-crew pro-
cedures,

A close coordination

We maintain close coordination with the
¥AH-64 Program Manager, ithe TRADOC Sys-
tems Manager, and the aviation user and test-
ing communities to properly integrate
LSAARL's blomedical data into the AAH sys-
tem development process. Qur job is to ensure
the Army ends up with enhanced combat ef-
fectiveness without unnecessarily com-
promising crew safety, health, or survivability,

Biomedical and behavioral research for the
soldier are part of USAARL's confribution to
making our valiant Warriors compatriots of the
Colonial Warriors!




AHF EJECTOR SYSTEMS

Alrcraft Hydro-Forming (AHF)
specializes in building lightweight
ejector systems for military heli-
copters and aircraft. All branches
of the military use AHF ejector
racks.

STRONG & RELIABLE

AHF ejector racks are designed
to obtain maximum strength at a

minimum weight. They can be pro-

vided with Internal safe locking,
self latching suspension hooks,
automatic swaybracing and emer-
gency jettison when desired.

PERFORMANCE & ECONOMY

AHF Engineering has its own
research laboratory for both ex-
perimental and qualification test-

/]

ing. AHF manufacturing includes
machined parts, sheet metal form-
ing and electrical assemblies.
AHF supplies the YAH-84 heli-
copter pylon assembly as a result
of this all-in-one capability at a
lower per unit cost.

Contact AHF if you want a quality
weapon suspension system for your
helicopter or aircraft.

e 7 hn CRAFT HYDRO-FORMING, INC.

—

131 East Gardena Boulevard / Gardena, CA 90248

Telephone (2131 321-0563

TWX 910-346-7632

Mailing Address: Post Office Box 2170 / Gardena, CA 90248
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Pneu Devices Imc. IS PROUD TO BE THE SUPPLIER
TO HUGHES HELICOPTERS AND LITTON PRECISION GEAR

“ OF FUEL AND LUBE OIL COMPONENTS FOR THE AAH

Russell Associates Inc.

Oﬁyf : Mationwide Representation By

72 Santa Felicia Drive
Goleta, Calif.
805 968 0702

93017

FUEL FITTINGS

FUEL CHECK VALVES y
FUEL TRANSFER PUMP

FUEL BOOSTER PUMPS

LUBE PUMP NOSE GEARBOXES
LUBE PUMP ACCESSORY DRIVE
LUBE PRESSURE RELIEF VALVES
LUBE PUMP MAIN TRANSMISSION

LOCKHERE]I 'S PROUD TO BE A PART OF

THE YAH-64 TEAM

AIRCRAFT * ooeme g

e
FOR FLIGHT
AND
MAINTENANCE \}§
CREW
INSTRUCTION

P.O. BOX 33
ONTARIO, CA 91761
(714) 988- 255?
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Aircraft Gear Corp. Performs
For Hughes Helicopters YAH-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 first time this technology has been successfully
demanstrated in the helficopter industry. Complete load-run
testing is accomplished on test facilities established at Aircraft
Gear Corporation

The Main Rotor Shaft utilizes
the unigue marriage of INCO
718 and maraging steel
through an inertia weldment.

Aircraft Gear has delivered WeluhE saving: approx 18
55,000 Aircraft Engine Gearboxes pounds.

and Shafts to the aerospace

industry over the past17 yearsand is

proud to be a member of the

U.S. Army-Hughes No.1Team

AIRCRAFT GEAR,

CORPORATION

6633 W. 65th Street » Chicago, lllinois 60638 « Telephone 312 594-2100
TWX No. 810-224-3044




Honeywell (&) ———
Technology . | S5ledS )
on the
Hughes Team

* APN 209 Radar Altimeter

¢ 30mm AAH Ammo

* Integrated Helmet and
Display Sight System Huneywell

ADVANCED STRUCTURES DIVISION
Produces the Hughes YAH-64 Main and
Tail Rotor Blades.

These Adhesively Bonded The YAH-64 Rotor Blades
Metal and Fiberglass Blades  incorporate requirements for
are manufactured to the modern manufacturing tech-
exacting high quality stand- nologies currently in use at
ards that are required in the Advanced Structures such as:

production of all Helicopter Adhesive Metal Bonding
Products. Fiberglass and Carbon
composite Structures
Honeycomb Structures
Bonded Kevlar Structures
* Non-destructive Testing

Advanced Structures I
Division

801 Royal Oaks Drive
Monrovia, California 91016 ]

Telephone (213) 358-3211 TRE




TRANSMISSIONS
BY

Litton Precision Gear chicago, iiinois

Main Transmission

U.S. Army’s AAH - Hughes YAH-64

4 3

We're proud to be a member
of the Hughes Helicopters
No.l Team...

The team that is dedicated to making the Army’s Advanced
Attack Helicopter rugged, reliable and maintainable.

We are responsible for the production of the:

e Fuselage o Wings
® Empennage e Engine nacelles
@ Canopy structure @ Avionics bays

“P"TELEDYNE RYAN AERONAUTICAL

& 2701 HARBOR DRIVE, SAN DIEGO, CA, 92138 (714)291-7311 _/

Ry |




Snake Protection

Even a deadly killer like the AH-1S Cobra needs protection! Designed
with the Cobra in mind, Sanders AN/ALQ-144 Countermeasures Set
provides the protection needed against IR heat seeking missile threats.
The AN/ALQ-144 features proven high reliability, simple maintenance
and is suitable for worldwide deployment. The system successfully
completed DT/OT Il evaluation, is fully qualified on
the AH-1S and currently in production.

For further information on the
ANSALQ-144 or other Sanders systems

SA s for fixed and rotary wing aircraft, contact;

Defensive Systems Division
SANDERS| 95 Canal Street, Nashua, NH 03061
ASSOCWTES.INC]  ATTN: MER 12-1125 (603)885-3583
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ECHNOLOGY does not stand still and

the “bad guys" are aggressively re-
searching, developing, and deploying gun-
ships and tanks with amazing capabilitics. To
make sure your AAH is not caught shorl, we
have been leaning forward in the fox hole of
new technology.

Some new concepts/ developments are the
Helicopter Adverse Weather Target Acquisi-
tion and Destruction System (HAWTADS),
an Automatic Targel Cueing device and an
Automatic Target Handoff device. The HAW-
TADS has the potential to be a follow-on ad-
vanced seeker system for the HELLFIRE. The
automatic targel cueing device could be
employed on the AAH, ASH, RPV, or other air-
borne vehicle with a target acquisition mission.
Target engagement fimes can be reduced
significantly when automatic fargei cueing and
handoff devices are employved between attack
helicopters and external sources of targets
such as the ASH, GLLD, or ground forces.

New doctrine expected

Last, but not least, the inherent capabilities
of the advanced technologies in the AAH
coupled with the potential capabilities pro-
vided by these future systems, in my opinion,
will dictate new doctrine and tactics for the em-
ployment of the AAH. To this end, personnel
of the PMO AAH work continually with the
TRADOC System Manager for Attack Helicop-
ters, COL Lynn Shrader, to ensure that the
ultimate wsers will be ready, organizationally
and tactically, for the fielding of an Advanced
Attack Helicopter and that we can all proudiy
say: “AAH MISSION . . . KILL TANKS . . . CAN
DO, SIRY

During the 19508 and 1960s, the military-

A Look

industry team leamed, and put into practice,
very successfully, the science of systems engi-
neering of modermn weapon systems. Com-
pletely integrated “total systems for baitle,”
such as the AH-64/HELLFIRE Weapon Sys.
tem, have resulted from implementing this
englneering praciice. Systems engineering is
now a very mature discipline, and we are in the
process of lurther improving our approach fo
weapon systern design. The 1970s will be
known as the period when we reduced to prac-
tice the concept of “growth through modulari-
t.” On a life cycle cost basis, this process is
highly economical because it utilizes our ability
to design systemns today so that future develop-
ments can be integrated into the hardware
without throwing away the existing basis sys-
tem and starting over.

Planned growth a facior

The AH-64/HELLFIRE Weapons System is
one of the first examples of this design ap-
proach. The overall system is designed so that
both the target acquisition subsystern and the
missile subsystem will accept planned growth
in capability as the state-of-the-art improves
while retaining the earlier capability.

The growth of the AH-64 acquisition and ar-
mameni system fo provide adverse environ-
ment operation is called HAWTADS. The
AAH Program Office at 51. Louis, originator of
the HAWTADS concept, has enlisted the sup-
port of DARCOM laboratories fo conduct the
concepd  formulation  studies. The MICOM
laboratories have been assigned the lead in
defining the specifics of the HAWTADS con-
cept. With the parficipation of other DARCOM
laboratories and the support of industry, sev.
eral viable approaches have been defined.

into

the Future

COMMENTS BY BG EDWARD M. BROWNE,

PROGRAM MANAGER—AAH, USA DARCOM




A Look into
the Future

The Missile Systems Division of Rockwell In-
ternational Corporation, prime contractor on
the AH.64's primary armament sysiem —
HELLFIRE — and subcontractor to Hughes
Helicopters for the HELLFIRE missile equip-
ment, has been working under company spon-
sorship 1o support the AVRADCOM/MICOM
laboratories” HAWTADS concept formulation
study. One of the approaches being consid-
ered by the laboratory resulted from this work
and is described in this article.

The AH-64 will reach combat-ready status
initially with a semi-active laser guided
HELLFIRE missile which works in conjunction
with the multi-sensor Targel Acquisition Des-
ignation System./Pilot Night Vision System
(TADS/PNVS). The TADS/PNVS provides
optical and infrared farget acquisition capabil-
ity, as well as laser designation, for a complete
day-night capability.

IRIS to follow

This system provides avtonomous (self-des-
ignated) as well as cooperative (remotely
designated) capability with both direct and in-
direct fire (seeker lock-on-before or-after
launch) when using a remote designator. The
laser system will soon be followed by the Infra-
red Imaging Sustem (IRIS) fire-and-forget gui-
dance which should enhance the close-in di-
rect fire autonomous operation. This guidance
system will be integrated with the TADS so that
handolf from IR or optical target acquisition to
the missile secker lock-on sequence is accom-
plished automatically with an image-matching
correlator.

Why is it necessary to grow to an all environ-
ment system for the AH-647 The reason is 1o
ultimately provide a lighting helicopter system
which can literally fly and Fight anywhere,
anytime, and under any conditions of battle-
field obscuration. It should be recognized that
the adverse weather system is complementary
to and not a replacement for, the laser and in-
frared systems, which will still be used in con-
junction with Scout helicopters and ground
designators as a normal operating maode.

It must also be recognized, however, that
the enemy will take advantage of darkness,
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weather and obscuration whenever he can
make it work in his favor. Sufficient weather .
statistics are available for Central Europe which
indicate the extent of the adverse weather
problem. It is important to note, however, that
the utility of an adverse weather system cannot
be directly derived from these data because
periods of obscuration are predictable, and the
enemy may choose to use this as part of his
strateqy. If you give the enemy the opfion of al-
tacking under {or creating) conditions which
are to his advantage, he will surely use it, and
attack when you are least able 1o defend vour-
self. The enemy must be denied the option of
safe movement and employment of armor
under the protection of a weather cover,

Another question

Another question, which must be answered
during this conceptual phase, is: “Where do
we stand in the state-of-the-art required to im-
plement an all-battlefield environment system
which will satisfy the acquisition range and ter-
minal accuracy requirements?”” We have con-
cluded that all of ihe elemenis of the system
have been successfully built and demon-
strated, and all that is required is a formal state-
ment of the operational requirement to focus
the laboratory and industry effort toward an im-
plementation program.

HAWTADS would be a logical extension of
the AH-64 modular weapon system. During
those fimes when fargets are obscured,
HAWTADS could provide target acquisition,
targei classification (racked vs wheeled), mis-
sile hand-off for lock-on-before-launch, and
missile guidance for “lire and lorget™ destruc-
tion. This completely integrated system could
be self-contained and require no external tac-
tical support to provide a true adverse weather,
fire and forget capability. It could also work in
conjunction with SOTAS or RPV, 1o form a
powerful threat against “movers’.

Two main components
HAWTADS consists of two main com:
ponents which will be added 1o the AAH.
These components are:
1. The Target Acquisition Radar, providing:
@ Quality ground map display for area
navigation.
® Target search indicating all moving
targets.




MENASCO’S

State-of-the-art Landing Gear
Helps Keep the Army’s AAH

Ahead of TIME

Menasco designed, developed and
continues to manufacture the main
and tail landing gears for the YAH-64.
These gears are designed to combine
minimum weight with reliability,
maintainability and producibility. In
addition, the crashworthiness of the
vehicle has been significantly
enhanced by integrating additional
state-of-the-art energy absorption
into both gears. Menasco—an
original Hughes Helicopters AAH
Team Member.

EELMESEIPR - T |

For additional information on
Menasco capabilities, please contact:
G.F. Anisman,

Vice-President Marketing

805 S. San Fernando Blvd.,

Burbank, California 91505

Colt Industries

)

Menasco Inc



A Look into
the Future

@ Target irack providing target classifi-
cation and missile hand-olf data of target azi-
muth and elevation position, range and speed.,

2. Adverse Environment HELLFIRE Missile
Seeker.

® Tracks moving targets and provides

direct hit terminal guidance.

Rapid search capability

The Millimeter Wave (MMW) Acquisition
Radar provides the capability fo rapidly search
a large area, detect fargets and generate the
signals necessary o track, classify and hand-off
specific targets,

The Radar Processor/Classifier unit per-
forms all of the signal processing and control
functions necessary to operate the radar, It
consists of both special purpose, high-speed
digital circuitry and microprocessor com-
ponents. As illustrated below, it may be
thought of as a logical extension fo the Remote
HELLFIRE Electronics (RHE) portion of the
HME. This processor implements the Moving
Target Indicator (MTI), and Moving Target
Tracker (MTT) modes of HAWTADS. It also
performs the functions of farget classification,
recognilion, and prioritization  before pro-
viding hand-off information to the RHE for
transfer to the missile.

An Adverse Environment HELLFIRE could
be a modular HELLFIRE missile with an active

MMW secker capable of being locked on
before launch (LOBL) wp through the full
range of the missile,

HAWTADS, designed to operate nearly
“hands-off”", automatically provides target de-
tection, priority allocation, and hand-off data 1o
the Co-pilot Gunner (CPG) reguiring only
concurrence and missile launch. Manual over-
ride capability is also provided.

Summary

The above discussion shows that HAW.
TADS is more than a concept. If's elements
are a reality. The characteristics of each of
these elements provide the component feasi-
bility and substantiation needed to synthesize a
system. These characteristics describe a sys-
temn that denies the enemy a place to hide;
smoke, dust, and weather no longer offer con-
cealment. The system tends to immaobilize him
since, by his motion, he increases the chances
of detection and destruction.

Even though the target cannol be seen
visibly, HAWTADS can still engage the threat,
In short, the HAWTADS can significantly ex-
pand the capability of the AH-64 to fly and
fight outnumbered anywhere, anytime, on any
battlefield, and WIN!

Automatic Target Cueing

One of the overriding fire control problems
in airborne weapons delivery is targel acquisi-
tion. The ability of the man/machine system to
detect, classify, and recognize a threat is the
fundamental first step in every targel engage

The Adverse
Environment
HELLFIRE
Missile
as described
above.




Norton Does The
Job for Hughes Helicopters

Norton Company salutes the team that helped build the
Hughes Advanced Attack Helicopter. Building the
world’s best armored crashworthy seats for the Hughes
attack helicopter also depends on assembling the best
team there is to do the job.

THE NORTON COMPANY "ARMOR TEAM”

Simula Inc.—crashworthy frame
Pacific Scientific —restraint system
Clark Associates and Quintus Enterprises—cushions

The advanced attack helicopter seat fea-
tures 50 caliber armor piercing ballistic
protection by the lightest armor available—
NOROC® boron carbide. The energy
absorbing frame and newly-developed
crashworthy seat pan cushion lessen the
effect of crash impacts. The Norton
armored crashworthy seat is designed to
reduce vertical crash deceleration levels
from 48 G's to a non-injurious level of
approximately 15 G's for the average
occupant. Producing a seat that can de-
liver this kind of protection has made the
Maorton team today's state of the art world
leader in both armored and unarmored
crashworthy aircrew seats.

mesfﬁm CERAMICS DIVISION

WORCESTER. MASSACRUSETTS QI608




A Look into
the Future

ment. That is, the effectiveness of an aircraft
weapons system depends on and is limited by
an operator’s ability to acquire targets rapldly
in his weapons system displays, Laser designa-
fion systems will improve the attack helicopter
capabilities, but they are in the most part based
an the premise that a Scout or other combatan
had acquired the target and the attack helicop-
ter crew locates the threat by use of sensors
which are sensitive to the reflecied laser
energy. All other farget engagements by attack
helicopters will depend on the pilot or gunner
accomplishing the basic task of target acquisi-
fion,

Army and other agency test reports, have
shown the need for automatic cueing aids by
indicating that a poor operators system ability
to perform these tasks is typical for airborne
sighting systems in farget acquisition under
combat conditions. Data taken for the STANO
systems test covered infrared, low light level
TV and image intensifier systems. HResults
showed that none of the systems performed
the detection task at, or even near, the max-
imum range at which they were capable of
detecting targets. For example, an infrared
system, which can be taken as a representative
case, detected vehicles and personnel targets
al only 20% of the average detection range
demonstrated for that system in static tesis
against known fargets. In most instances,
detection occurred at ranges equivalent to
those associated with target identification
capabilities of the sensor.

Goal: To improve acquisition

Analysis indicate that there are two major
factors which contribute to poor system per-
formance, in terms of man/system ability to
detect and recognize tactical targets, They are
(1) the time available to examine a scene and
{2} the frequency at which targets appear in the
sensor field of view.

Because of this need, the siate-ol-the-arl in
performing automatic target detection and re-
cognition was surveyed by the Army and the
current on-going automatic fargetl cueing pro-
gram was inifiated.

The basic purpose of this program is that of
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improving Army helicopter fire control system
target acquisition capabilities. This is accom-
plished through the application of advanced
pattern recognition techniques to video signals
generated by remote view imaging fire contral
sensors. Appropriate implementation of these
technigues will result in significantly increased
target detection probabilities and drastically re.
duced target acquisition times. Both of these
benefits will be instrumental in providing for
increased overall weapons sustem  eflec.
tiveness and increasing survivability,

High rate achievable

The program began in 1972 with a concept
study to determine the feasibility of using a
digital image processing technigue o assisy
FLIR operators in their task of target detection.
This study invelved computer simulation of the
processing technigques to detect and recognize
tactical targets from 16mm filmings of actual
display imagery from various FLIR systems,
The investigation indicated that automatic
detection/ recognition rates of 80% or higher
can be achieved with associated false alarms
rates of approximately 6%. This represenis a
performance level at least twice that ol the
human operator. which has been measured ai
approximately 30%.

Flight festing was conducted to gather addi-
fional imagery in large quantities and further
computer simulation study was performed to
increase  the statistical confidence of the
preliminary study results. This imagery was
then put info the simulafion program and the
resulis achieved directhy supported those of the
initial study. After successtul completion of the
simulation study effort, the program advanced
to its current level wherein a breadboard of the
system has been fabricated for festing and 1o
demonstrate hardware feasibiliy.

Automatic Target Handoff

The Map-of-the-Earth (NOE) environment
has placed increased operational burdens on
the crewmembers of tactical helicopiers and
has significantly increased the crew workload.
Increased need for visual contact with the ter-
rain on the pari of the crew leaves lifle time for
communication controls manipulation, Inade.
quate voice intelligibility and signal reliability
factors require messages o be repeated which
requires addifional crew workload and time.




With the current helicopter radio package and
the above problems, fransmission fime re-
quired for voice communications to request Ay
tack Helicopter anti-armor fires by voice com-
munications crowds the frequency spectrum,
delays farget engagement and increases ex-
posure of the Scout and Atack Helicopters 1o
enemy threats. In addition, the target handoft/
fargel engagement limes as a result of poor/
slow communications can take inordinately
long time lines especially when firing the
HELLFIRE missile in the indirect mode with
cooperative designation.

Close coordination needed

The employment of the AAH launched
HELLFIRE missile with remote target designa-
tion requires close coordination involving an
accurate exchange of large amounts of target
data. Thus, the Army may require a reliable,
high speed and ECMP resistant information
iransier capability between the Scoutl or GLLD
operator and the AAH in order to deliver re
sponsive, efective anti-armor fires especially at
moving or fleeting fargets. The communica-
fion equipment of front line tactical helicopters
musi be capable of minimizing enemy detec:

Ny =

Too;

fion and jamming and reduce human error
while decreasing crew work and fargel engage-
ment time,

The ATH capability was first developed and
demonstrated with the Digital Message De-
vice (DMD) in the artillery TACFIRE net. The
DMD can send and receive tactical information
quickly and accurately,

With the success of the TACFIRE DMD and
the communications problems previously ad-
dressed, it appears that an ATH capability may
be required within the Attack Helicopter team.

Accordingly, elements of TRADOC and
DARCOM  are working fo  determine the
requirement for this capahility with two sys-
tems. The lirst system is called the Airborne
Target Handoll System (ATHS). The goal of
the DARCOM/TRADOC team is to have
ATHS quickly with the target date early in the
AAH production schedule, The ATHS could
be developed for the ASH and AAH.

During the HELLFIRE missile OTIl a TAC-
FIRE DMD with the AAH/HELLFIRE format
will be used to show the concept/ capabiliny.

The AH-64 will reach combat-ready
status with a semi-active laser-guided
HELLFIRE missile which works in
conjunction with the TADS PNUS,

My,
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The second system is the Airborne Data
Transler System (ADTS). This system repre-
sents a second generation ATHS which will
provide an even more increased capability
over the ATHS/DMD. The ADTS is in its in-
itial phase of a four phased program which
should yield an advanced automatic data
transter system in the mid- to late- 1980°s. This
initial phase is to gather information from both
the user and developer community to define
the requirements, This phase should result in
feasibility hardware which will lead to the pro-
duction hardware conliguration.

Immediate info transfer

Seme of the capabilities envisioned for the
ADTS are to be compatible with the TACFIREs
DMD, and the ATHS. It should also have
variable data rates to include higher data bursi
rates than all previous automated systems
which will give it the capability to handle more
information than those systems, Production
compatibility with the ADTS is desired so that
it will be interchangeable with the ATHS.

ATH devices will allow immediate transfer
of target informafion, thereby allowing ar-
mored targets to be rapidly engaged with
direct or indirect HELLFIRE missiles as soon
as they are recognized. This will improve the
target killing rate while decreasing the likeli-
hood of enemy detection and/or jamming.
These systerns will be capable of providing
target information transfer during periods of
extensive ECM operations. The integration of
these systems into the Army inventory would
increase farget kills by Attack Helicopters while

decreasing the effectiveness of enemy Elec-
tronic Support Measures (ESM).

The statement of performance for a recogni-
tion system involves a trade-off between the re-
cognition probability for fargets and the false
alarm rate on non-target areas, as its sensitivity
is varied. In field operations detection rates of
31% and recognition rates of 25% of available
targels are typical with manual farget acquisi-
fion systems. On the basis of this level of
human performance, | is anficipated that
target acquisition rates could be doubled with
the use of automatic cueing. During previous
tests, target detection ranged from 87% to
FB% with false alarm rates of 2% 1o 19% was
reported with low- {0 high-sensitivity respec-
tively.

In summary, the employment of an aufo-
matic targel cueing device will increase fargel
detection and recognition of airborne fire con-
trol systems. The benefits of this technology lie
in its potential to increase system effectiveness,
while decreasing helicopter exposure and im-
proving survivability. The automatic target
cueing concepd has now been fested through
the stages of feasibility and statistical perform.
ance demonstration, using computer simula-
tions, and by the construction and test of high-
speed special purpose digital hardware. It has
been applied successfully to a wide variety of
sensor images to include airphotos, TV, radar,
SLAR, FLIR, and side sonar images.

Preliminary study of the system configura-
fion has shown that through application of
available electronic technologies, operational
size and weight characteristics can be readily
achieved. Thus, an automatic targei cueing
device could be developed for the AAH, ASH,
RPV and similar vehicles with a target acquisi-
fion function should the need arise.

EAST AND WEST

In the East fleft), COL Darwin A. Pefersen, |.,
AAAA's Manmouth Chapter President, chals with
MG Story C, Stevens, AVRADCOM CG, during a
recent AAAA Symposium. In the West (right), CW4
Garald J. Saver (foreground) and 2LT Garald 1.
Sauver, Jr., a father-son aviator team, share the
cockpit confrols. Following in his dad’s foofsteps,
LT Sauver earmed his Army Aviator wings Tuly 18,
Just two weeks before his father’s retirement, and
has since reporfed to Forf Lewds, Washington. W




What the rest of the world
is doing in
Attack Helicopters

As the world moves cautiously to develop a true AAH, the rest of the world,
having heeded the U.S. lessons learned in Southeast Asia, has moved
rapidly in developing and fielding anti-armor attack helicopters. The air-
craft shown on this page depict some of the major international efforts.

AH'S WORLDWIDE
Top left and clockwise:
MIL MI-24 Hind-A, USSH's
armed assault helicopter.
Top center — Great Britain's
Westland LYNX.
Top right, France’s DAUPHINE
SA 361H.
West Germany's MBE BO-105
PAH-1 (Panzer Atk Hel-1)
A French and German entry, the
PAH-2/HAC.
At the bottom right is France's
UETTE 3.

Below is ltaly's Agusta A-109.
At bottom left, ltah's A-129,
The Soviet Union's Hind-D.
France's GAZELLE SA 3421




EARLY WARNING!
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This unit monitors the speed of the main
roter and both rotors of each Hughes YAH-64
Hellcopter engine. In the event of an over-
spoed or underspeed, it aclivates the asso-
clated warning light and awdio tone Indicator.
Can we put owr 20 years of oxperience to
work on your next project?

AUTRONICS CORPORATION
A Subsidiary of
TEMPO INSTRUMENTS & CONTROLS CORP.
314 E Live Oak Ave., Arcadia, CA 91006
(213 445-5470

@

Were proud
to be on board!

LEAR SIEGLER. INC.
ROMEC DIVISION

Fluid handling products for asrospace.

('

QUALITY PR(li[.'lUf.".TSWI
FOR HUGHES
HELICOPTERS

Cabin Heating Systems
Combustion Heaters
Heat Exchangers
Fuel Filters
Duct Joints
Blowers
Valves

Janitrol Aero Division
4200 Surface Road
Columbus, Ohio 43228
Phone: 614/276-3561

MIANTROSS
\ B
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FAIRCHILD INDUSTRIES

AS SUPPLIERS OF
THE FUEL CELL FIRE &
EXPLOSION SUPPRESSION
SYSTEM FOR THE YAH-64,
WE ARE PROUD TO BE
ASSOCIATED WITH THIS
PROGRAM .

AIRCRAFT SERVICE DIVISION
CRESTVIEW, FLORIDA 32536




IS ON THE ARMY'S
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Prowdng The Hughes Hellcopters* AH SAI
With Omnidirectional Air Data For:
*FIRE CONTROL *FLIGHT CONTROL
eNAVIGATION *PILOT DISPLAY

THIS THREE AXIS AIR DATA SYSTEM IS BASED UPON LORAS™ THE
ONLY PROVEN FULL RANGE OMNIDIRECTIONAL AIRSPEED SYSTEM
AVAILABLE TODAY. IT MEASURES FROM ZERO TO OVER 220 KNOTS
TRUE AIRSPEED, IN ANY DIRECTION. ALSO SELECTED FOR THE SySt‘EMS. Inc.
HH-654 (COAST GUARD SRR).

CALL PETER OMKSEN (617) 272-5995 OR DAVE GREEN (703) 920-8300,

BOSTON - WASHINGTON - PHILADELPHIA -SAN DIEGO - TORONTO
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Summag: Your
AAH is Coming!

BY BG EDWARD M. BR NE,
PROGRAM MANAGER—AAH

S we move closer to the production de-

cision, through total system testing and
evaluafion, | am excited at the dramatic
capabilities of our AAH,

Having personally flown in the nap-of-the-
earth environment using one eye with the FLIR
imagery in the IHADSS display, | cannot find
words that adequately describe the edge this
equipment will provide our fighting aviators.

Might operations will significanily alter the
batile schemes, The enemy will no longer be
free to move under the cover of darkness or in-
clement weather. The superior technology in
our TADS/PNVS will influence the batilefield.

A significant improvement

The AH-64 with its HELLFIRE missile will
provide a significant improvement/ equalizer
in defeating the numerically superior Warsaw
Pact ARMOR threal. Around-the-clock assign-
ments will become routine with the AAH and
the other frontline factical helicopters employ-
ing systems developed for the AAH such as the
PNVS, OQuistanding LLS. Army equipment will
dominate the baitlefields of tomorrow.

While it is true that we have not yet demon-
strated all of our performance goals as stated in
the Materiel Need Document (MN), the pro-
totype AAH's as they launch from the govern-
ment fest site foday have more combat capa-
bility and performance than our AH-1, which
is, in itself, a supergood Anti-Armor Attack
System.

My job is to continue the pursuit and acquis.
ition of the full systemns’ capabilities as sel forth
in the MN and accomplish this task between
now and lune 198 1 when we put the AAH's in-
to Operational Test 1l as a prelude to the pro-
duction decision.

| assure you no stone will remain unturned
by the Army and industry AAH teams to make
sure that the AH-64 will superbly accomplish
its tank killing mission.

Combined Arms Team, get ready. Your
AAH 1S COMING!




' [ [MATIONAL AWARDE
R ————————— L

Be a participant in the selection
of the “Aviator of the Year” and
the “Aviation Soldier of the Year.” B
Write to AAAA for the one-sided,
simple nomination form that will
put your candidate into the hopper
for national recognition at the
coming AAAA National Convention.
Many deserving people are
never recommended because Pl I
they are never nominated. euse o'“ In.
AAAA's “Outstanding Aviation Unit Award” along with
its “Outstanding Reserve Component Aviation Unit Award"”
recognize the finest unit performances during the 1979
calendar year. Does your unit measure up?
The “James H. McClellan Aviation Safety Award” and
the “Outstanding DAC Award” single out unique people.
Tell us about them. The nominations close January 15.

1979 AAAA National Awards

Submilt your nominatlons o AAAA, 1 Crestwood Road, Wesipon, CT 06880 by Januvary 15, 1980,
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NEW QUINTE T—Newdy-arrived IP's from
West Genmany who are ready fo begin
their three vear four af Fr. Rucker are, Ir,
1LT Hetko Kienemann, CPT Harst Schard,
2LT Siegfried Blab, and ILTs Udo Leck
and Withelm Kuefner, Welcoming them
are COL Frederic W, Watke, 2d from right,
Dir of Fit Tng, and LTC Nick J Primis,
Car'Lowe Div. |

\ S
g a s
SPLASH!—The Lee Fiefd House pool af
Ft. Bragg chums as pilots and crew chiefs
of the 18th Aviation Company fump infe
the pool and activate their inflatable life
preservers, The fraining was the hands-on
porfion of the water surnival equipment
class taught to Fi. Bragg aviation person-
nel by the Aviation Life Support Facilivy
{ALSF]. [u

HELPING HAND—5F/4 Kevin K. Gaston,
1015t Avn Bn, back to camera, passes oul
C-rations at the small village of Las Naran-
jos, Dominican Republic, following Hurri-
cane David, The airborne food lifts by the
LLS. helicopter forces were emergency
supplies intended fo tide the victims over
until the supply roads were re-opened. B

SKILLEDI—CW0Os Gary L. Bivens, rght,
and Liovd A. Drennon char about the in-
flight emergencies which resulfed in each
of them receiving the Army's Broken
Wing Award at Ft. Rucker, Ala., recently.
They distinguished themselves in separ-
afe incidents last April by landing their
OH-58's safely when frouble occurred. B




CLOSE
ENCOUNTERS

OF THE TACTICAL KIND

MADE FASTER, EASIER, SAFER WITH OUR PMD

Target hand-off is simple and straight-
forward—the PMD can display target
coordinates in lat/long and UTM grid

Comprehensive trials in five tactical
aircraft have proven the PMD. Seven years
of operational use have demonsirated
pilet confidence and a reduction in
cockpit workload.

Fealures ol the PMD include;
+ instant orlentation—north or track up
fast in-flight destinaticn revision
easy recce point slorage
full sunfight viewakbility
demaonsirated compaltibility with night
vision gogales

Lat us tedl you more. Contact us at Computing
Davices Company. P.O. Box 8508, Ottawa,
Canada K1G 3M8; You can alsa reach us
_by phone at 613/596-4841 or Telex 053-4139,

PROJECTED MAP DISPLAY

- & & =

,_jl-:lusn tactical encounters, close support
emand a lot from the pilot. Flying NOE

issions requires fast and accurate naviga- COMPUTING DEVICES COMPANY
on, especially at night. ¥ devrssan of Controd Data Canada. Lid

With our Projected Map Display, the pitot

an remain terrain-orienied—regardless @ a
f weather, visibllity, altitude, or spead. To i
stablish position al any time during flight CONTROL

Srequires only a glance at the display. DATA
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Dear Editor:

Finished reading the July issue this a.m.
complete with a larger than usual collection of
typographical errors. What happened? Was
the staff on vacation?

I regret missing the recent AAAA Board
meeting at Fi. Campbell as it would have been
nice to see what's happened to the place since
WW II. When | was there in "84 [possibly '33),
our three lightplanes — two L-4 Cubs and one
L-2 — were the only aircrafi on the field, excepi
for a twin Beech used by the Corps Command-
er.

There was a completely staffed tower, me-
teorological office, and what have you so we
got good service. The pilot of the Beech would
faxi on the ramp leading fo the hangar at a
prefty good clip, pull both mixtures, and roll
smartly into fhe hangar and do a neat 180. To-
day, I'm sure this might not be appreciated,
but there was never any problem.

One thing I've mentioned before but seldom
see discussed in the magazine is fuel for all
those thirsty turbe choppers. | did note that
CW4 Carl Hess mentioned fuel in “Speaking
Out”. When | think that our L-4's would go all
of three hours on just ten gallons, if scares me
to think of the logistical problems with fuel to-
day.

And what good will all of our sophisticated
machines be if there is no fuel? A not unreason.
able outlook for the future. Can they (the tur-
bines) be converted to coal? The Germans did
i, and we may have to do so also.

Glad Quad-A didn't pick the Atlanta Hyatt
Regency for their "80 gathering!

LTC Sam Freeman, Ret,
Far Hills, N.J.

{Ed. Note: In the July 1973 issue, MG “Bill"
Maddox's arficle, “Fuel Shorage,” addressed
the problem as if affected the FY 74 Flying
Hour Program. Since then, zilch.)

Dear Editor:

I noted the pitch for nominees for '79 Na-
tional Awards and wondered just what perm-
anent recognition is given to the selectees,
other than an annual listing in the conven.
fion issue of the magazine,

CPT Eldon F. Quince
Hattiesburg, M5

(Ed. Note: The names of each “Aviafor of
the Year™ and ‘Aviation Soldier of the Year"
are fo appear on separate plagues that will be
displayed in the Army Aviation Museum, The
“Outstanding Aviation Unit Trophy™ (see the
photo on page 102) perpefuates the names of
all winning units, as does the “Outstanding
Reserve Component Aviation Unit Plague.”
Action has vef to be faken on the ‘James H. Mc-
Clellan Aviation Safefy Award™ winners and the
“DAC of the Year” selectees,)

Dear Sir:

I'm doing research for a book and I'd great-
ly appreciate it if you could offer an explana-
fion of the following . . . If's been stated that no
plane (commercial or otherwise) has flown di-
rectly over the pole.

“They can come no closer than 1,500 miles
of the geographic pole and 250 miles of the
magnetic pole,” the reason being that the
“gyroscopic compasses do not work within
150 miles of the Pole. It is unable to decide
when it is being swerved or not being, swerved
from its axis of rotation.”

Magnefic compasses and inerfial guidance
are also sald to be ineffective near the Pole.
Does anyone agree with these statements and
if 8o, why?

Mr. Z. Mamak

60 Fuller Avenue

Toronto, Ont, Can, M6R 2C3
(Ed. Nate: We need help on this one.)

LETTERS TO THE EDITOR ARE WELCOMED ON ANY ARMY AVIATION SUBJECT. THE
LETTER SHOULD BE SIGNED; HOWEVER, THE WRITER MAY REQUEST THAT HIS
NAME BE WITHHELD. THE MAGAZINE ADDRESS MAY BE FOUND ON PAGE 4.




PLANNING CALENDAR — PERTINENT DATES
MAJOR NATIONAL AND REGIONAL ACTIVITIES
* A &

December 1, 1979
Suspense Date for the Submission of Nominees
for 1980-1982 Induction
to the Army Aviation Hall of Fame
J ok K

Su mmﬂbﬂq 'y
spense Date uests for ications
for AAAA National thulur‘:ﬁpu
oA A
January 15, 1980
Suspense Date for the Submission of Nominations
for AAAA National Awards
Aviator of Year — Aviation Soldier of Year — DAC of Year
Outstanding Aviation Unit — McClellan Aviation Safety Award
Outstanding Reserve Component Aviation Unit
Ak
March 15, 1980
Selection and Announcement of Winners
of AAAA National Scholarships
* & &
March 26-29, 1980
1980 USAREUR REGION—AAAA CONVENTION
Garmisch-Partenkirchen, Germany
* &

22ND m1nnn5uﬂségﬂau%m1um

Sheraton Atlanta Hotel, Atlanta, Georgia
* ok %

April 11, 1980
18980—1982 Hall of Fame Induction Luncheon
Sheraton Atlanta Hotel, Atlanta, Georgia
* % K
June 18-19, 1980
1980 Product Support Symposium

by the
Lind h Cha AAAA
St. is, Missouri
107
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CW2's

ROSERTS, RLOYD W

GRAY, DOSLAS &, Ji. 3G
64 Milchll
Tallride ANGE, W1 AR5
LOWE. ROBERT, B
Company C 500 CAB
APD Bew York 09145
WHITE, WILLLAN, %36
1204 Geay Awenen, gl 46
Wiica, BT 13801
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Join the people who work on the ground
to make things better in the air.

Now open —

Design and Engineering positions in aircraft
trainers and simulators

& & & & @

Senior Systems Engineers—A/C systems
Design Engineers—Mechanical

Design Specialists —ECM/EW, MAZ
Design Specialists—Comm. systems, UHF, VHF, HF
Senior Design Engineers—Avionics
Senior Design Engineers—Electronics

Phone Paul Wells collect at (714) 988-2163
or send resume and salary history to PO, Box 33, Dept. 1-142AA, Ontario, CA 91761,

An equal opportunity F/M employer.

Lockheed

Aircraft Service Company Ontario International Airport
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CherryMAX goes flar beyond any existing
specifications for this type of fastaner. 50 K51
Mil-Hdbk-5 design allowables for aluminum
ChorryMAX sets a whole new sftandard for
blind rivet systems,

Write far t:{'l.lalag and name of local distributor.
Charry Fasteners, Townsend Division of
Toxtron Ing., 1224 East Warner Avenue, Box
2157, Banta Ana, CA S2T0T, Phona: 714/545-5511
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When the problem s
circumnavigating hostile radar,

the answer comes
from E-Systems Memcor Division.

Specifically, the identity, and mode of  our other capabilities,
AN/APR-39(V)1 operation of incoming  call (219) 356-4300.
lightweight, airborne radar signals. System  Or, write: E-Systems,
radar signal is easy to operate, Ine., Memcor
detecting set. easy to interpret. Division, PO. Box

Pilot operated, Memcor also 549, Huntington,

Lh; ﬁystem plrouides provides cgmplete Indiana 46750,
th an aural warning  training an SYSTE
and a real-time maintenance 2 Ms
presentation of supp’-_grt systems. Memcor Division
relative bearing, or more
information on the AN/ E‘;ﬂfﬂmnms
APR-39 systemn or on -
Spiral Spiral
Antenna Blade Antenna

Indicator

Antenna




Carrying eight HELLFIRE
missiles, a YAH-64 heads
out on a test mission.




