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The
ARMY AVIATION ASSOCIATION
is pleased to announce its
1984 AAAA NATIONAL AWARD WINNERS

THE "OUTSTANDING RESERVE COMPONENT AVIATION UNIT AWARD"
D Company, 28th Combat Aviation Battalion
North Carolina Army National Guard (NCARNG)
Major Jullus H. Avant, Commander

THE "DEPARTMENT OF THE ARMY CIVILIAN OF THE YEAR AWARD"
Mrs. Carolyn L. Chapman
Office of the Deputy Chief of Staff for Logistics
Department of the Army

THE "JAMES H. McCLELLAN AVIATION SAFETY AWARD"
Chief Warrant Officer (W3) Richard L. willlams
Company D, 24th Aviation Battalion
Hunter Army Alrfield, Georgia

THE "ROBERT M. LEICH SPECIAL AWARD"
Mississippl Aviation Classification Repair Activity Depot
(M5 AVCRAD), Mississippi Army National Guard
Colonel James H. Burns, Commander

THE "AVIATION SOLDIER OF THE YEAR AWARD"
Specialist Four David T. Amos
196th Aviation Company (ASH)
269th Combat Aviation Battalion
Fort Bragg, Morth Carolina

THE "ARMY AVIATOR OF THE YEAR AWARD"
Chief Warrant Officer (W3) Anthony G. Kraay
€ Company, 3d Combat Aviation Battallon
3d Infantry Division, APO New York

THE "OUTSTANDING AVIATION UNIT OF THE YEAR AWARD"
160th Aviation Battalion
101st Airborne Division (AIr Assault)
Fort Campbell, Kentucky
Colonel Terence M. Henry, Commancder
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IF THEY CAN'T SEE YOU,
THEY CAN'T HURT YOU.

Modern warlare has
become elecironic.
Technology battles
technology. 7

And no company is
more qualified in this
arena than Grumman.
We make the most
advanced tactical jam-
ming aircrafl in the world.
The EA-5B Prowler lar
the U.5. Navy and Marine
Corps. And the EF-111A
for the TS, Alr Force.

We've alsc developed
an Airborne Radar
Jamming System (ARIS)
for U5, Army lactical
helicopters. This system
amploys elements of the
proven ALG-99 Taclical
Jamming System.

PEOPLE. PRIDE. PERFORMANCE.

Il can
detect and
suppress hostile radar and
counlermeasura systems
without interfering with
irlendly electronic
aperations.

Al Grumrman, we
understand mission
requirements. And we're
dedicated to maintaining
electronic superiority
against any threat,

Grumman Aerospace
Corporation, Bethpage,
Mew York 11714,

GRUMMAMN




You're looking at the worlds first all-composite
helicopter air frame.
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IMPORTANT NOTE: Please fill out this ON-SITE REGISTRATION FORM before you arrive in order
to expedite your registration process. Do NOT mail this form to the AAAA National Office.
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Dreaft Professional Program
1984 AAAA National Convention

IThe presenters, the subjects of thelr presentations, and the date and time
of thelr presentations are subject to change.)

THURSDAY, 29 MARCH 1984
Welcome by Major General James C. Smith, Ret., President, AAAA
Keynote Address — General John W. Vessey, Ir., Chairman, Joint Chiefs of staff
Program Overview — Brig. Gen. Wayne C. Knudson, Army Aviation Officer, DA
“How We Got Here from There” — General Willlam R. Richardson, CG, USA TRADOC
Putting It All Together — Major General Bobby J. Maddox, CG, USAAVNG
Structuring to Fight — Lieutenant General Fred K. Mahaffey, DCSOPS, DA
Aviation in the Real World—Lt. Gen. Jack V. Mackmull, CG, ¥Vill Abn Corps

FRIDAY, 30 MARCH 1984
Sustaining to Fight — Lieutenant General Richard H. Thompson, DCSLOG, DA
The University Role In Rotorcraft Technology — Dr. Wesley L. Harris, MIT, ASB
Army Natlonal Guard Aviation — Maj. Gen. Herbert R. Temple, Director, ARNG
Aviation in Space — Lieutenant Colonel Robert L. Stewart, U.S. Army, NASA
Increasing Effectiveness — Lieutenant General James H. Merryman, DCSRDA, DA
Aviation in Congress — Justus P, White, Ir., House Armed Services Committee
Then and Now — Lieutenant General Robert R. Williams, Ret.
SATURDAY, 31 MARCH 1984
FIRST LIGHT BREAKFAST
(Corporate Members' Breakfast - By Invitation)
Aviation RD&A — The Honorable James R. Ambrose, Under Secretary of the Army,
Guest speaker
PANEL: LHX, March 1983
Major General Orlando E. Gonzales, CG, USA Aviation Systems Command, Moderator
Panelists:
Colone! William H, Howard, PM-LHX and Colonel Patty E. Brown, Commander, ATL
Presentations:
Bell Helicopter Textron — Leonard M. Horner, President
Boeing Vertol Company — Joseph Mallen, President
Hughes Helicopters, Inc. — Jack G. Real, President
International Business Machines — Representative to be named
Sikorsky Aircraft Division, UTC — Willlam F. Paul, President
THE AVIATION BRANCH .
manning the Force, A Presentation by Lt. General Robert M. Elton, DCSPER, DA
Aviation Personnel Panel
Brigadier General Wayne C. Knudson, Moderator
Panelists:
Lt. General Robert M. Elton — Maj. General Bobby J. Maddox
Major General Aaron L. Lilley, CG, USATC and USAALS
Brigadier General Charles E, Teeter, Deputy CG, USAAVNC
Joseph P. Cribbins, Chief, Aviation Logistics Office, ODCSLOG
AAAR Notional Award Presenters — 1984 Awards Banguet
Major General James C. Smith, Ret., President, AAAA, Master of Ceremonies
Honorable John 0. Marsh — General Maxwell R, Thurman
General Donald R. Keith — The Honorable Howard E. Haugerud

FEERUARY 29, 1984 ARMY AVIATION ¥




AH-64A & LINK: A NATURAL

When it comes to helicopter training, think Link.

That's what the U.S. Army has been doing since 1971 when it
launched the Synthetic Flight Training System (SFTS).

Link began its decade of dedication to the Army’s training
needs by providing simulators for UH-1H (Huey) pilots. This train-
ing proved so successful that the Army chose Link to support
other SFTS programs: CH-47C (Chinook), AH-1Q (Cobra) and UH-
60A (Black Hawk).

Simulation realism can be enhanced by visual svsﬁ‘rms, provid-
ing digitally-generated images like the one above.

Now the Army is involved in a challenging new program: the
AH-64A Combat Mission Simulator.

Link, as usual, is ready. L- I

FUGHT SIMULATION DIVISION

THE SINGER COMPAOMNY
Binghamton, M.¥. 13802




Bells multi-mission OHSBD is
heading your way, on schedule,
for delivery to the Army
during the summer of 1984!
‘This is the high-technology,
innovative scout helicopter
you've been needing. Its
performance will exceed all
contemporary helicopters in
all altitude conditions. Its
simplified, sophisticated
control displays system will
allow crews (o do their
demanding job more y
& effectively, more efficiently, The |

" OHS8D will also serve as a
4 stable, highly maneuverable
+ command post. From the
% cockpit, to the mast mounted
sight, to the dynamics, this
i aircraft is 2 multi-mission
+ system; the result of farsighted
engineering that will meet the
8 Army’s needs far into
W the future,
§  For more information on
| Bellk progress, wrile to Kay
Sunnell Divecton TS
A Governiment Markefing.,

| Bell Helicopter Textron Inc,

C Depr 680, Box 482, Ft Wiwth,

Texas 7GI01

Bell Helicopter [0 11




CLOSEUP: BRIG. GEN. WAYNE C. KNUDSON

WAYNE CHARLES KNUDSON was bom in
Austin, Minnesota, on October 31, 1940, A
graduate of the University of Alabama (BS,
Business Administration) he was commissioned
a Second Lieutenant on Juna 27, 1962,

A Master Army Aviator and Parachutist,
General Knudson is a graduate of the Advanc-
ed Course at the Infantry School, the U.S. Army
Command and General Siafi College, and the
LLS. Army War Collage.

TOP: GEN. JOHN A. WICKHAM, JR., U.5. ARMY CHIEF
OF STAFF, HOLDS A PLAQUE OF THE AVIATION
BARANCH INSIGHIA DURING CEREMONIES HELD AT DA
ON FEB. 15 FOR THE SIGHING OF THE GEMERAL
ORDER IMPLEMEHTING THE NEW CAREER BRANCH
FOR AAMY AVIATORS, EFFECTIVE APRIL 12, 1984,
BOTTOM: GEN. JOHN W. VESSEY, JR., CHAIRMAN,
JCS5; MG BOBBY J. MADDOX, CHIEF OF ARMY AVIA-
TION; LTG HARRY W.0. WINNARD, RET.; AND GEN.
WICKHAM ARE SHOWHN IN A POST-CEREMONY PHOTO,

10 ARMY AVIATION

Currently the Director of Force Requirements
and Army Aviation Officer, ODCSOPS, DA, he
has held a wide variety of assignmenis in his
21-year military career.

From June 1972 to September 1973 he was a
Staff Officer in the Signal Security and Elec-
tronic Warlare Management Office, ACSFOR,
DA, following this wilh duty as an Operations
Research Analyst in the Program Analysis and
Evaluation Directorate, Office, Chial of Staff,
through August 1975,

Promoted to LTC in May 1875, he then com-
manded the 2d Aviation Battalicn in Korea and
served as the AColS, G-3 (Operations) 2d Infan-
try Division, also in Korea, departing in July
1977.

A student tour at the USA CAGSC during
August 1977-June 1978 was followed by his
assignment as the Director of Control, In-
telligence and Command, USA Combined Arms
Combat Development Activity at FL. Leaven-
worth during which lime he received his promo-
tion 1o Colonel on February 1, 1979,

Knudson then commandead the 6th Cavalry
Brigade (Air Combat), Il Corps at Fort Hood
from September 1979 to September 1981 prior
to becoming Chief of Stalf of the LUSA Recruiting
Command, his most immedialte assignment
prior to becoming the DA Army Aviation Officer.

Among his decoralions are the Silver Star
{with OLC), the DFC {with 4 OLC), the Bronze
Star Medal (with 3 OLC), the Meritorious Service
Medal (with OLC), Air Medals with """ Device,
and the Army Commendation Medal (with OLC).
An OCS gradualte, he also wears the Combat In-
fantiryman Badge and the Ranger Tab,

A longtime member of the Army Aviation
Association, General Knudson served as the
President of the Fort Hood Chapter
from June 1380 to Seplember 1981 and now
serves as a member of the AAAA Mational Ex-
ecutive Board under a one-year appointment
and is Chairman of the 1984 National Conven-
tion’s Presantations Subcommittea.

General Knudson and his wile, Judy, reside
in Annandale, Virginia, and have three
daughters, Andrea, 19, Lisa, 16, and Alexandra,
5. Lean and trim, his hobbies include “wood
shop work and church activities." i

FEERUARY 29, 1984




Director of Force Requirements and Army

Awiation Officer in the Office, Deputy Chief of
Staft for Operations and Plans. MG *“'Bob™
Molinelli has deparied ODCSOPS to become
Commanding General of the US Army
Readiness and Mobilization Region | at FL
Devens. He did an outstanding job and we all
wish him well in his new command,

Many challenges exist in finding ways 1o meet
avialion requirements. Along with these
challenges are rewards. One that | plan to lake
advantage of is the opportunity to consult with
Army Aviation people and units in the field along
wilh our exceptional combat and material devel
opment family. While the press of duty may
preclude extensive travel, we all need to take
advantage of occasions 1o gather professionally.

Your next chance is fo join with me at the
Add, Mational Convention beginning the 28th
of March, Please try to make it. As always it is
shaping up as a graat convention.

It's time to get excited

In this issue of Army Aviation, the AH-54
APACHE is featured. This year, the first AH-64
will be daliverad 1o the Army. The Advanced At-
lack Hehicopter concept and program have been
around for quite a few years. Many of you have
played a major robe in bringing the Army to this
milesione. APACHE is here — and it is time to
gel excited. The initiation of training and the
selection of key personnel to launch fielding has

I T s an honor o assume the duties of the

FEBRUARY 29, 1984

It’'s an honor
to serve

By BRIGADIER GENERAL WAYNE C. KNUDSON
Director of Force Requirements and Army
Aviation Officer, ODCSOPS, DA

The task of preparing tactical units to accept
and field APACHE is at hand. Preparation for
fielding has been coordinated by a System
Flelding Readiness Assessment (SFRA) com-
mitte including every major action agency in
the Army. The SFRA looks at each phase of the
fielding to insure that it is planned, coordinated,
funded, and interfaces with all Army objectives.

A new approach

APACHE fielding will not follow traditional
aviation new equipment fielding concepts. The
plan calls for single station fielding at Fort Hood,
Tex. This concepl will provide a single site for
the flow of aircraft, equipment, and supply

Bs.

Additionally, single station fielding will allow
organizations to ftrain as units through a
scenario which begins with individual qualifica-
tion for pilots and maintenance personnel at the
respcctive schools, and culminates with com-
pany and batialion level tactical training at Fort
Hood. Single station fielding for the APACHE
will reduce the difficulties involved in fielding a
new and highly sophisticated item.

APACHE, with its proven capabilities, is
another cornerstone in the modernization of Ar-
my Aviation. Fielding will continuer'to provide
some challenges, however, | know you are
ready 10 meet them.

| am confidant that you will vigorously and ef-
fectively introduce this new and powerful
weapon into the Army arsenal of land combat
power. I

ARMY AVIATION 11




Save 30% on your Convention fare by
flying with Eastern or American Airlines!

The AAAA has made arrangements through Its travel coordinator,
Convention & Group Travel Associates, Ltd. (CGTA), of Stratford,
conn., for discounted air fares on Eastern and American Alrlines to the
1984 AAAA Natlonal Convention In Washington, D.C., March 28-April 2.
GUARMANTEED SAVINGS!

Through CGTA, Eastern will offer 30% OFF Its regular coach fare on
round trip tickets. American will offer 30% off Its regular coach fare
for tickets purchased 45 days In advance and 25% off for tickets
purchased at least seven days In advance,

THE LOWEST FARE WILL APPLY!

Remember — these discounts are off the regular coach fares. If there Is
a lower applicable fare, CGTA wiil provide It to you. We encourage you
to take advantage of these special discounts,

TOLL-FREE NUMBERS!

If your AAAA Convention fllght Is on Eastern Alrlines, call their toll-free
number listed below and Identify yourself as being with the AAAA citing
EZ Access No. 3P38. If you choose to fly on American Alrlines, call thelr
toll-free number listed below and ldentify yourself to the convention
reservations speciallst by clting "AAAA" and Star Flle No. S6108.
CHARGE NOW, PAY LATERT
Make your reservations nowl! American and Eastern will advise you of
the most convenlent fllghts. Both airliines will also handle reservations
from cltles they do not serve. You may pay by credit card or ask to be
Involced. CGTA will mall your ticket to you directly.

LOCK IN YOUR LOW FARE!

With rates being subject to change between now and the time of the
Conventlon, we urge you to purchase your alriine tickets without delay,
using your credit card. This will guarantee you your reservation and a
current alr fare, and protect you against later fare Increases.

EASTERN AIRLINES AMERICAN AIRLINES
TOLLFREE NATIONWIDE NUMBER 800-327-1295  TOLL-FREE NATIONWIDE NUMBER 800-433-1790
IN FLORIDA ONLY 800-8321217 IN TEXAS ONLY BOO-792-1160
CITE "ARAA” AND EZ ACCESS #3P38 CITE “AAAA" AND STAR FILE #56108

 THIS OFFERING IS MADE THROUGH CONVENTION & GROUP TRAVEL ASSOCIATES, LTD. ICGTA)
2051 MAIN STREET, STRATFORD, CONN. 06497 — PHONE: (203) 377-0770




SPECIAL REPORT:
The Army uccerts the APACHE




Wwe make night uision
auvionics cleany

eflective.
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American military aircraft can
perform night missions with impres-
sive effectiveness, thanks to affordable
night vision avionics systems pio-
necred by Martin Marietta,

The aircratt—Ffrom the Army'’s
new AH-64A Apache attack helicopter
to the Air Force's high-performance
F-lo—can fly at very low levels, avoid-
ing radar detection. Pilots can see
terrain features on a panel-mounted
TV screen or a helmet-mounted/
heads-up display. A companion system
lets the pilots acquire, track, and
destroy targets automatically—with
guided or unguided weapons.

At the heart of these systems is
Forward-Looking Infrared technology

Tilof Mgl

f Vidton Sensat

\_, !‘hy:‘-:.ruﬂ

Swpem

(FLIR) from Martin Marietta. Sophis-
ticated technigues such as solution
modeling, systems engineering, soft-
ware design, and data analysis have all
been emploved in the development
and application of FLIE.

v applying the same technology
to advanced night vision systems, we
have been able to develop, demon-
strate, and deliver systems such as
ATLIS, TADSf and LANTIRN
to improve the effectiveness of our
fighting forces.

ATARTIN MARTIETTA

Blarie Waraiia Aprospacs
BATL Aocidedge Drivs, Betfeacda, Marylang 20817 UEA




APAGHE.
GHALLENGES AHEAD

BY GENERAL JOHN A. WICKHAM, JR.
CHIEF OF STAFF, UNITED STATES ARMY

portant growth in Army Aviation capabilities. The

APACHE significantly enhances the attack helicopter
fleet with its capability to kill tanks and other armored
vehicles in day, night, or bad weather. Its responsiveness,
survivability, and versatility adds to our ability to win on the
battlefield.

While the APACHE has had a long developmental
cycle, much remains to be done before and after it begins
fielding in Fiscal Year 1985.

Four challenges are crucial.

First, the APACHE must be produced on schedule, at
reasonable cost, and with high quality assurance for all
systems so that it makes the best use of our scarce
resources.

Second, those who fly and maintain the APACHE must
be so well trained that the APACHE will live up to its
performance capabilities.

Third, we must ensure that the APACHE is supported
properly. Unit, intermediate, and depot maintenance,
contractor support, and the pipeline of supply and repair
parts and personnel must function as a cohesive, efficient
system. Recent experience fielding the M-1 tank and UH-60
will help make the APACHE transition to fielding the best
ever.

Fourth, we must assure that our doctrine, combined arms
training, and the chain of command employ the attack
helicopter to its best advantage on the diverse types of
battlefields we may face in the future. This is the most
important challenge the Army faces.

The APACHE will be an indispensable asset in AirLand
battle and is a major step toward Army 21.

D ELIVERY of the first AH-64 APACHE represents an im-
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The T70: More power for Apache

The rugged, remote Army flight environment has earned
the T700 its reputation for toughness and reliability. Field
statistics prove it. Now a higher-power derivative is in
production for the Hughes AH-64A Apache. Designated
the T700-GE-701, the engine produces 10% more power
for extended NOE, and for hot and high missions. In
addition, the -701 offers outstanding fuel efficiency, simple
maintenance and low life-cycle cost.

The T700. In service and growing for a stronger army.

GENERAL &3 ELECTRIC



THE ARMY REGEIVES
PRODUGTION AH-64'S

BY BRIGADIER GENERAL (P) CHARLES F. DRENZ

/

HE Advanced Attack Helicopter is coming

off the production line after more than 10

years of engineering development and
qualification. As you read this, the first produc-
tion APACHE will have already been accepted
by the Army and we will be ramping up the pro-
duction line to fulfil TRADOGC training base re-
quirements in 1984,

This long sought after event is a reality only
because of the diigem efforts of many in-
dividuals both from government and industry
who have made up the APACHE Team. The Ar-
miy is justifiably proud of their efforts. These pec-
ple have made it possible for the U.S, Army to
acquire the most advanced and capable attack
helicopter in the world, More importantly, it
enhances the sacurity of this great nation and
the Free Warld in our critical years ahead.

Moving ahead of schedule

You may be aware by now of the highly
publicized rollout of the First Production
APACHE, PV-01, 30 September 1983. The
APACHE Team is o be congratulated for rolling
the first production vehicle off the production
line two months ahead of schedule. The biggest
payoff of this event was the extra time this pro-
vided to support the first flight on 9 January
1984, Delivery of this aircraft to the Army wil
easily meet contract schedula,

1983 was a good year for the APACHE pro-
gram. We negotiated and awarded the second
production confract for 48 APACHEs. This
makes a total of 59 on contract Ihru Lot Il and

~ ABOUT THE AUTHOR
A VETERAN AVIATOR AND MANAGEMENT SPECIALIST,
BRIGADIER GENERAL (F) CHARLES F. DRENZ 15 PROGRAM
“AH.H.BEH, ADV, .l.TT!ﬂ( HELICOPTER.

FEBRUARY 29, 1984

we will shortly contract for Lot Il ancther 112
aircraft. Most importantly, the contractor’s pro-
duction base was successfully established in
1983 and although there is still a lot of work o
do to reach 12 aircraft per month, start up of the
base has gone better than expected — the ma-
jor risk areas are behind us.
Production teamwork

As mentioned earlier, teamwork has mada
the AH-64A APACHE Attack Helicopter possible
today. | would like 1o briefly explain the team-
work and integration involved in the production
af the APACHES.

Hughes Helicopters, Inc. (HHI) the primse
contractor and AH-64A systems integrator is
responsible for assembling the many
subcontractor-produced components at the
Mesa APACHE assembly and flight test facility
for integration of the total APACHE system. The
PM's responsibility is to insure that Govern-
ment Furnished Equipment (GFE) items are
avajlable on schedule to support the Hughes
assembly effort at Mesa. The General Electric
Company (producer of the GE T-700-GE-701
Engine) and Martin Marietta Aerospace (pro-
ducer of the GFE TADS/PNVS) are the major
suppliers of GFE. Their delivery schedule and
imegration efforts are paramount to maintaining
system production. Thay key to successiul pro-
duction of the APACHE lies in the time phased
deliveries of these and many other components
and subsystems to the assembly facility from all
the HHI subcontractors, suppliers and vendors
as well as GFE contractors. Meeting this
challenge has required extensive planning and
control by the prime contractor and the PM Of-
fice.

ARMY AVIATION 17




Product configuration is handled by a strong
configuration management contral team. Inter-
face agreements, approved by the Governmaent,
between HHI, General Eleciric and Martin
Marietta establish the ground rules for con-
figuration management control coordination.
The APACHE Program Manager's Office close-
Iy tracks and maonitors all of the APACHE prime
contracior “'Production Team™ members.

An integrated approach

It should be mentioned that the same team in-
tegration approach s used in developing and
producing the comprehensive training devices
and support equipment for the APACHE.

These critical support itlems get the same
level of intensive management attention as the
basic helicopter. The contraciors, subcontrac-
tors, and government logistic personnel are ma-
jor players on the APACHE team,

The challenges in 1984

With the delivery of the first production aircraft
comes many curent and fulure challenges.

Firsl, we must maintain our momentum on
the production line to remain on schedule for
future delfiveries. Most important, we must meet
our delivery schedule within our current budget.
These will not be easy tasks, but | believe with
the dedicated team that we have, we can ac-
complish them,

Second, we plan o conduct thorough 1esting
of the first two production vehicles to validate
the contract specifications.

Third, and you will read more about it in this
issue, we will shortly begin contractor training of
TRADOC instructor pilots and maintenance per-
sonnel, This will begin 1o establish the TRADOC
training base fo produce the numbers of
avialors, maintenance and supporn personnel
necessary o man our atack helicopler units.

Fourth, one of the most important roles of the
APACHE Program Manager is lo insure the key
logistics support elements — publications, sup-
port equipment, efc. — are ready and fully

NEXT MONTH
The March 31 issue of Army
Aviation M ne will serve as
a 1984 AAAA National Convention
Issue and Program.

18 ARMY AVIATION

available to properly suppor the fielded AH-
B4A's.

APACHE logistics support

Mentioned in the above paragraphs and
covered in considerable detail throughout this
issue, contractor and government logistics sup-
por for the APACHE s now of primary impor-
tance as we look to fielding the system. The
word “support” covers all aspects of imegrated
logistics: training, maintenance, supply, tech
data, equipment systemns, etc., designed fo
kaep the APACHE operating in the field.

The APACHE Team is totally committed to
providing full up 100% suppon packages to the
user before the APACHE is delivered. The
APACHE was designed for inherent mainte-
nance supportability in the field and our support
packages are geared to make this happen.

One note of importance regarding supporta-
bility. “*Contractor Logistics Support” will be us-
ed initially with organic support phased in over a
three year period. This concept has been
developed to enable full and immediate support
during fiedding and deployment without impos-
ing a special system on the user.

Summary

Over ten years of designing, developing and
qualitying the APACHE has culminated in the
Amy's acceplance of the first production
APACHE. Government and industry can be
proud of their effors.

During 1983 we witnessed three key evenis in
the APACHE Program, First, we negotiated and
awarded contracts for 59 aircraft and are
negatiating for 112 more, Second, we establish-
ed the production base, Third, we rolled out the
first production APACHE two months ahead of
schedule. These milestones demonstrate the
dedication and skill of the APACHE Team.

We currenlly face several major challenges,
fo include meeting our production schedule
within budget, firsi article verification testing, in-
itial pilot and maintenance personnel training,
fielding of the system in the training base and
providing fotal logistics support.

The APACHEs are rolling off the production
line — they will ba in the field scon. A new era
for attack helicopters has begun — an era of
around-he-clock capability available to the Ar-
my Combat Commanders. L

FEBRUARY 29, 1984



TOTAL SUPPORT FOR
THE APACHE

BY GENERAL DONALD R. KEITH
COMMANDING GENERAL, USA MATERIEL DEVELOPMENT
AND READINESS COMMAND >

N enormous amount of hard work has gone into

designing, developing, qualifying, and producing the

APACHE by both contractor and Army personnel. The
product of their labor is the most technologically advanced
attack helicopter in the world.

One of DARCOM's greatest challenges in the APACHE
Program, however, is still ahead of us. In 1984, we will begin
the TRADOC fielding of AH-64A APACHEs and with this
fielding, our commitment to ensure total support for the aircraft
and the crews that fly and maintain it.

DARCOM is committed to the total package fielding
concept. The APACHE will be fielded using this concept.
Simply stated, total package fielding means that DARCOM will
stage an entire support package and provide it to the user
before arrival of the APACHE aircraft.

Furthermore, we will ensure that sustaining replenishment
support is available to support operational use. What this
means to the Army user is that he will have an AH-64A system
ready to train with and if necessary fight with.

In summary, 1983 and prior years were very successful
years for the APACHE. The challenges of 1984 — equipping
the training base to facilitate the training of crews and support
personnel — will be significant. The men and women of
DARCOM are committed to making this happen —
successfully.

FEBRUARY 29, 1984 ARMY AVIATION 13




there’s a lot of Bendix
inthe APACHE

Four Bendix divisions have com-
bined to provide Hughes Helicopter
with reliable, maintainable equip-
ment to maximize battle readiness.

Electric Power Division

Bendix supplies both AC and DC
power using two 35KVA air-cooled
AC generating systems and a 300A
transformer rectifier. The generators
are specifically designed for
helicopter use with special ribbed
housings to withstand vibration.

Electrical Components Division
Bendix connectors are found
throughout the APACHE. Our
Tri-Start connectors are strategically
located where severe environmen-
tal conditions exist. They withstand
vibration, suppress electrolytic
erosion, provide superior EMI
shielding and resist corrosion.

Fluid Power Division
Bendix supplies all the flexible
shafts, which eliminate the need for

lubrication, as do the Bendix
Free-Flux pivots on the gunsights.
Flexible diaphragm-type coupling
torque tubes and bearing hangers
are designed to absorb small arms
fire, which allows the helicopter to
return safely. That's survivability,

Flight Systems Division |
The Bendix Aerial Rocket Controf
System is a rocket management
and fusing system with the capa-
bility to fuse and fire a mix of ug
to five rocket types from multi-
zoned launchers located on four
stations. The pilot can select and
fire rockets in a variety of release
modes and guantities.

The Bendix Corporation,
Aerospace-Electronics Group,
Arlington, VA 22209.
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We are ded|cated to gettmg it
“right the first time”’

On 25 March we delivered the first Apache
production fuselage, ahead of schedule. Before
the rollout ceremony on 30 September,
we had delivered the sixth.

We are geared to produce quality airframes
for the new generation AH-64A
in the quantities required by Hughes Helicopters
and the Army’s newest branch.

Our “right the first time" policy
helps assure that production of the Apache’s
rugged airframe is on schedule
and cost efficient.

“p"TELEDYNE RYAN AERONAUTICAL

“right the first time "




FROM DEVELOPMENT
10 PRODUCTION

BY NORMAN B. HIRSH

J

development and integralion phase (Phase 2)

of the APACHE Program had begun. This
phase included the development of the arma-
ment and fire control systems, Government
Competitive Tests (GCT) of the TADS/PNVS,
airworthiness qualification, and fabrication of
three new prototype aircraft.

The Ground Test Vehicle (GTV), built in
Phase |, was operated some 900 hours in
qualification of the propulsion and drive system.
The Phase 1-built prolotype aircrafi, AVO2 and
AVD3, were modifiediupdated in stages during
Phase 2 to incorporate all new design changes,
Each of these aircraft was equipped with one of
the competing TADS/PNVS designs from North-
rop and Martin Marietta. The competitive fly-off
in early 1879 resulted in Army selection of the
Martin Marietta design to undergo continued
development of the TADS/IPMNVS leading toward
production.

A major design change

Early Phase 2 flight lests with AV0Z and AV03
also resulted in a major redesign of the empen-
nage from a fixed “T"" tail to a movable horizon-
tal stabilator (below the tail rotor) configuration.
The stabilator with raised tail rotor was test flown
on the first Phase 2-built prototype, AV, AVD4
was dedicated to flying qualities and structural
testing. AV0S was also used as a structural test
aircraft with AVOE the primary mission systems
te:st aircraft.

Threa aircraft, AVO2, AV03 and AVDE were

ABOUT THE AUTHOR:

5. CALIFORMIA AAAA CHAPTER PRESIDENT,
HORMAN B. HIREH 1S VICE PRESIDENT, AAH PROGRAM,
AT HUGHES HELICOPTERS, INC,

I M January 1977 the full-scale engineering
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put through rigorous but successful operational
testing by Army maintenance and flight crews
during the summer of 1981 as a prelude to pro-
duction decisions by the Army. During this same
period, AVOS underwent a critical flight load
survey neaded o define the structural loads en-
countered in all flight regimes and maneuvers.

The winter of 1981/82 saw AVO5 retrofitted
with the upgraded and improved IR Sup-
pressors in the exhaust nozzles and engine
nacelles. Flight qualification of the GE
T-700-GE-T01 engines and a flight loads
demonstration established the production air-
craft flight envelope. AVDS tesling also included
high alitude performance and operator's
manual verification.

Environmental testing

During this same period, AV03 underwent
climatic hangar testing to extremes of -65° F to
+130" F. This environmental lest was follow-
ed by in-flight icing tests in Minnesota during the
winter of 1982. AVDE, during 1982, was sub-
jected to a series of demanding tests on the
avionics, electrical and weaponization systems,
emvironmental conirol system and the newly
designed Mitrogen Inerting System in the fuel
cails.

In the latter part of 1982, AV02 and AVO3
were essentially inactive while AV05 and AVOB
were dedicated 0 tests supporting production
design changes. Composite main rotor blades;
thicker, stiffer wings and other structural and
mechanical systems changes were tested on
AVOS. A maturity phase TADSIPNVS was
tested on AVOE in the armament and fire control
demonstration. AV0E was then modified to ac-

PRODUCTION (Continued on Page 84)
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| Garrett turbine power tﬁ
More fight for the Army:% helicopters.

—

When it comes to geting a APU in its class—is the heart of the
helicopter into action and keeping AH-64's Integrated Pneumatic
it there, the Army can depend on System, a design concept which

Garrelt gas turbines to lead theway.  reduces both the size and weight of
Helicopter APU'’s: The new &, theenginestartand
AH-64A Apache is one of the most /% environmental

lethal attack helicopters in the '. - control systems.
sky. And Garreft's Model 36 % The Model 36
—the lightest, most is a prime APU

candidate for other

new or retrofit helicopter programs.
What's more our Model Eg can also
bring self-sufficient

fuel-efficient

..........




operation fo a wide variety of heli-
copters which employ
Aviation Ground
Power Unit (AGPU):
Currently being devel-
oped by the US. Army
and Developmental
Sciences, Inc,, the turbine-
powered AGPU is a small,
versatile helicopter ground
support cart which is sling-

%—ﬂ
the UH-1H.

Ready for production the AGPU,
red by the Model 36 gas tur-

ine, provides—simultaneously or

separately— pneumatic, AC, DC,

and hydraulic power for ground

checkout or starting. In addition, its

self-propelled feature

allows helicopter towing.

Turbine-Powered Pumpers:

_ Garrettis also developing a sling-

transportable fuel pumper,

powered by the Model 30
s turbine, wiﬂtlr200 t?j
pm operation an
highEr reliable startin%

ca ﬁ bility down to -65°F.
Now being evaluated as part of
the Army's Forward Area Refueling

and Bulk Transfer program for

' the Arctic, Garrett's Model
30-powered fuel pumper can add
range, flexibility, and reliability to any
type of mobile fighting system.

For more information, contact:
Power Systems Sales Manager,
Garrett Turbine Engine Carrslggng,
PO. Box 5217, Phoenix, AZ 85010.
(602) 231-1946.

TM.G“I Corporation
One of The Signal Companies| 2




Enhanced Survivability
Through Simula Inc.
Energy-Absorbing Crewseats

SIMULA INC. is proud to be a member of the Apache Team,
providing crash protection to crewmembers since the
beginning of the program. Simula seats have flown in all
AH-64A pre-production helicopters and are now being in-
stalled in all production Apaches—ready to provide the same
outstanding crash protection now being afforded to crew-
members of the first 300 plus UH-60A Black Hawks

SIMULA INC. retains its
leadership in crashworthiness
technology by continually
advancing the state of the art
through research and develop-
ment, including accident analysis,
computer simulation, and testing.

This constantly improving tech-
nology contributes to the store of
public knowledge and assures the
superior quality of aur products

Simula Tne.

[ 2223 5. 48th 51. Tempe, AZ 85282
(602) B94-2396

WORLD LEADER IN THE DEVELOPMENT OF AVIATION
CRASH SAFETY TECHNOLOGY AND FRODUCTS




APAGHE PRODUCTION
“TAKES OFF”

BY JACK G. REAL

HE production phase of the AH-B84 Pro-

gram became airbormne on January 9,

18984, with the textbook-perfect inaugural
flight of the Army's first production APACHE at-
tack helicopter.

This momentous program milestong came
just three days after Hughes Helicopters, Inc.,
prime contractor for the APACHE Program, of:
ficially became a subsidiary of the McDonnell
Douglas Corporation.

Following routine self-start, engine run-up and
systems checks, our veteran Chief Test Pilot,
Steve Hanvey, pulled collective pitch 1o begin a
flawless 30-minute maiden flight over the
Arizona deser.

On this historic occasion, eight additional pro-
duction APACHES were in various stages of
assembly at our APACHE Assembly and Flight
Tast Center in Mesa. Ground had bean broken
for our modern $40-million, 550,000-square-fool
facility just 20 months earfier,

The pilot's report confirmed that our Arizona
facility — and the AH-64 industrial team in some
40 states — had produced a top quality produc-
tion vehicle.

A remarkable performance

“Aircraft performance was remarkable for the
first flight,” Hanvey said. “APACHE Mo. 1
handled just ke the prototypes — even
smoother. Power response was excellent. |
could have closed my eyes and believed | was in
prototype Mo. 2 (first to fly in September 1975).
There were no failures at all during the flight.”

ABOUT THE AUTHOR
A LEGENDARY AERONAUTICAL ENGINEER AND INDUS-
TRY SPOKESMAN, JACK G. REAL 5 PRESIDENT AND
WEMT“NMHMM INC

FEBRUARY 29, 1984

The first APACHE reached a forward air-
spaed of approximatety 120 mph and 20 mph in
both sideward and rearward flight.

With the completion of additional routine flight
acceplance testing by Hughes and Army pilots,
the Army accepted AFACHE No. 1 for service
maore than a month ahead of the contract
schedule. We intend to continue this pace

The first twio production APACHES will serve
as dedicated test vehicles for evaluating sys-
tems performance. The first AH-84s for training
military personnel are scheduled to arrive at Fort
Eustis, VA, in September, and Forl Rucker, AL,
this October.

An emotional greeting

APACHE No. 1 rolled out two months ahead
of schedule on September 30, 1983. The free
world's first round-the-clock, adverse weather
attack helicopter was greeted by 1,600 well-
wishers with hearty applause.

Accompanied by an Apache Indian on horse-
back, the long-awaited anti-armor helicopter
quickly was surrounded by a curious crowd, in-
cluding representalives fram the Army, the Con-
ogress, the Administration, state and local
governments, the media and Hughes em-
ployees.

During the ceremony, the Army, Hughes Hel-
icopters, and its indusirial partners made an im-
portant statement for the future by publicly
pledging their combined resources to defend
our country,

Thus was introduced the essential airborne
component of the Army's Combined Arms
Team. The APACHE will serve the Army's bal-
tlefiald requirements well into the 21st century.

The rollout of the first of 515 AH-G4s cul-
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Teledyne Systems Company provides the integrated Fire Control
Computer for the Apache. This powerful and compact computer
provides fire control, navigation, and self-test functions, while
also acting as the primary Multiplex Data Bus Controller for the
helicopter.

4™TELEDYNE SYSTEMS COMPANY

19601 Nordhoff Street Northridge, California 91324 [213] 886-2211




minated two decades of effort by Army leader-
ship to field a dedicated attack helicopter,

The Army has worked hard and courageously
to keep ils “better idea™ alive. The Army's per-
sistence in developing this incomparable wea-
pori system has been proven wise and farsight-
ed in the face of continuing Soviet adventurism
and the emergence of s formidable threat
vahicles.

The finest in the world

Many thoughtful remarks were made by im-
portant speakers at the rollout, and they shed
light on the significance of tha APACHE Pro-
gram.

Secretary of the Army John O. Marsh, Jr.
described the AH-64A as "the finest amtack
helicopter in the world today — a deterrent to
prevent war and preserve peace."

“It s especially gratifying to know the
APACHE production is ahead of schedule,”
said Lieutenant General Robert L. Moore,
Deputy Commander for Research, Develop-
ment and Acquisition, Army Development and
Readiness Command. "“This is an accomplish-
ment we infrequently experience in  the
weapons system business, and we enjoy itl”

“The people who have worked so hard —
Hughes employees and the indusirial team —
have a wvalid and justifiable reason for
celebrating this enormmous and successful
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achievement,” said Brigadier General (P)
Charles Drenz, AH-64 Program Manager.
"This is primarily bacause the APACHE is the
first U.S. Army attack helicopter designed from
scratch to meet Army gunship requirements.”

Congressman Eldon Rudd of Arizona noted
that the AH-B4 “Has a capability to strike out like
lightning for a target and at the same time evade
being a target itsell.”

Qur vice president for the AH-84 Program,
Norm Hirsh, emphasized that, like the Apache
warrior, ““The rugged AH-64 will live in the wild
and strike with speed, agility and precision —
day or night and regardiess of weather, and can
be counted on 1o turm the tide of battle. May it
never fight in anger, but, if it must, let it be vic-
torious for freedom!™

Proud to play our role

Hughes Helicopters is proud to play a vital
rode in fulfiling the Army's important attack
helicopter requirement. We are committed o
providing first class lechnical and engineering
support during the APACHE's extensive service
life to ensure that this outstanding helicopter ful-
ly serves changing Army requirements aver the
years

We will continue 1o produce this advanced,
fiexible weapon system on or ahead of schedule
and with stringent cost and quality controls.

Qur freedom depends upon it. i

FEBRUARY 29, 1984
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UPDATE ON
TADS/PNVS

BY COLONEL DONALD P. WRAY
AND MICHAEL S. LYKENS

HE Target Acquisition Designation

Sight/Pilot Night Vision Sensor

(TADS/PNVS) is one of the most impor-
tant paris of the AH-B4 APACHE's mission
equipment package.

The APACHE is required to fly day and night
Map-of-the-Earth (NOE) operations in all kinds
of wealther and deliver ordnance accuralely
and effectively. The TADS with its multiple sen-
sors (FLIR, TV, Direct View oplics, laser range-
finder, designator and laser tracker) is the
primary system used by the co-pilotigunner o
accomplish the weapons delivery task and the
PNV3 FLIR allows the pilot to fly NOE at night
and in restricted visibility. Pravious lssues of
Army Aviation Magazine have contained more
detailed descriptions of the various TADSIPHNVS
sansors and operational modes which will not
be repeated here. For this program update, we
will discuss briefly contractor logistic support,
the PNVS Surrogate Program, polential addi-
tional production requirements (both domestic
and foreign) and the current program status.

Contractor Logistic Support (CLS)

The concept of providing contractor logistic
support for initial fielding of a system is not uni-
que 1o the APACHE and TADS/PNVS. The
BLACK HAWK is the most recent major Army
aircrafl to use this concept, which worked very
well. It is paricularly desirable when fielding
relatively complex systems such as the TADS/
PHNVS to have the technical expeartise developed
by the Contractor aver the development and in-

COL. DOXALD P. WRAY 15 PROJECT MANAGER, TARGET
ACOLASITION DESIGNATION SIGHT/PILOT MIGHT VISION
SEMSOR SYSTEM:; MICHAEL LYKENS I5 A PROGRAM
AMALYST IN THE PMO, TADS/PNVS.

FEBRUARY 29, 1984

itial production years immediately available and
to hawve the contractor involved In initial fielding.

In the case of TADSIPNVS, we have con-
tracted with Martin Marietta to provide supply
support (and depot level repair of the
TADS/PNVS line replaceable units (LRUs).)
based on the flying hour program.

This support concept will allow maximum re-
sponsiveness 1o meet all program requirements
during initial figlding by providing the fexibility 1o
support the production line and logistic support
requirements from a commaon pool. This results
in a more efficient usa of hardware and should
result in reduced program cost. CLS is more
valuable in supporting fielded systems belore
we've had the opporiunity to acquire field ex-
perience and a demand data base. CLS is in-
cluded in the first two production contracts and
we plan to continue it in the third production buy.
Transition to full organic logistics support is
scheduled for FY 87.

Contractor-Army teamwork

Overall guidance for the AH-64A fialding efion
which includes TADSIPNVS requirements, will
come from the Integrated Logistics Suppon
Management Team consisting of contractor and
Ammy personnel from each technical and
managerial area of logistics. The team includes
5. Army Training and Doctrine Command
(TRADOC) representatives. A Materiel Figlding
Team will provide temporary assistance at each
installation and will ba responsible for detailed
planning of the AH-644 fielding effort as well as
on-site logistics support. Colonel Keating will
discuss in greater detail the preparation for
fielding the AH-B4As (APACHES) in his article
elsewhera in this issue.
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PNVS Surrogate Trainer Program

Another element important io the success of
the TADS/IPNVS program and ultimately the
APACHE AH-64 fielding success is the PNVS
Surrogate Trainer. Initially during the competi-
tive development phase each of the two con-
tractors (Martin Marietta and Northrop) designed
and fabricated a single PNVS surrogate. Each
Surrogate contract provided for the installation
of a PNVS and Integrated Helmet and Display
Sight System (IHADSS) on an AH-15 airframe.
These aircraft were used for extensive evalua-
tions of PNVS capabilities under a wide variely
of conditions throughout the U.S. and in Europe.
They have also proven invaluable in fraining
pilots on PNVS flight operations rather than ty-
ing up prototype AH-B4s which are needed alse-
where for essential development testing.

Dus 1o the success of the prototype PNVS
Surrogate Trainers, a separate production con-
tract was awarded to Northrop Corporation in
December 1982 to provide an addiional ten
PNVS Surrogates. Northrop Conporation will in-
tegrata the government furnished Martin Mari-
etta PNVSs in addition to the IHADSSs and
other electronic equipment into the
AH-1S(MOD) airframe. The PNVS Sumogate
Trainer aircrafl are scheduled 1o be delivered to
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DETAILS OF THE TARGET ACQUISITION DESIGNATION
SIGHT/PILOT MIGHT ViSION SENSOR (TADS/PNVS) ARE
SHOWHN ABOVE.

Forl Rucker at a rate of one per month begin-
ning in July 1984, These aircratt will be used by
the Aviaticn Center to provide initial PNVS train-
ing to all AH-84 pilots. Using the Surrogates in-
stead of AH-64 aircraft results in a reduction of
AH-64 flight training time of 25 hours per student
and & substantial cost savings. The Critical
Design Review was successfully completed at
Northrop Electro-Mechanical Division during the
week of B December 1983,

Add'l production requirements

Besides our planned production of 521 TADS!
PMVSs to support APACHE requirements, the
MNavy has submitted a Military Interdepartmen-
tal Purchase Request (MIPR) for the procure-
ment of five Pilot Might Vision Sensors wilh
spares (which they will treat as Engineering
Development Models) for their Helicopter Night
Vision System (HNVS) program. This procure-
ment will be through the Aviation Systems
Command (AVSCOM) Procurement Direc-
torate with technical assistance by the
TADS/PNVS Project Manager's Office. An in-
tegration conlract is to be completed through

FEBRUARY 29, 1984
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Sikorsky, the CH-53 prime contractor. Develop-
ment covars FY 83 through FY 88 for this pro-
gram with production contract award planned
for FY B9.

In addition to domestic production require-
ments, we are currently working potential
foreign military sales with Germany.

Status

Production began with the award of a long
lead contract in January 1981, The first full pro-
duction contract was awarded in April 1982 for
delivery of 13 (11 for aircraft plus two trainers)
TADSIPNVS systems following the successful
Defense System Acquisition Review Council
{DSARC) Il The second year production con-
tract was awarded in December 1982 for an ad-
ditional 52 systems (48 for aircraft plus four
trainers).

We are cumently negotiating the third year
production contract for 112 TADSIPNVS sys-
tems with award expected in January 1984,
Flight tests of the production micre-miniaturized
(4 box) electronics configuration TADS were
successfully completed in April 1983, This test
varified the compatibility of all essential inter-
faces between TADS/PNVS and the AH-84 pro-
duction configurations. Our first major produc-
tion milestone occurred on 30 July 1983 with the
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THE U.S. ARMY'S AH-15 SURROGATE TRAINER TG BE EM-
PLOYED I THE EVALUATION OF THE TADS/PNVS IS
SHOWN ABOVE AT THE YUMA PROVING

Army acceptance of the firs! production TADS/
PNVS. The unit was subsequently defivered to
the Hughes Helicopters production facility at
Mesa, Arizona, in August 1983 for integration on
the first production aircraft. A total of five pro-
duction TADS/PNVSs have been delivered as of
1 January 1984, Production rate is scheduled o
build to three per month in eary 1984 and
should reach 12 per month in 1986,

On time deliveries

In summary, we have produced TADSIPNVS
units and deliverad them on time to Hughes Hal-
icopters, Ing., 1o suppor APAGHE production.
Initial integration and check-out on the Hughes
production line has thus far gone very smoothly.
We are bringing the production line up and will
continue 1o build the rate capability to suppor
the maximum aircraft requirements of 12 per
month. Further, we expect production require-
ments (both domestic and foreign) to grow as
the system continues to prove itself. In the
following article, Bill Wesley, Martin Marietta
Program Manager, will provide more detall on
TADSIPNVS production, delivery, and integra-
tion. (1]
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HELLFIRE
RES AGAIN.

THIS TIME FROM A GROUND-LAUNCH PLATFORM.

HELLFIRE, the LL5. Fﬂ'l:\?'sthemly indirect
Army's newest anti- \,. fire, anti-armour capa-

armor missile, has Dien i —— "~ bility that can be air
scaring hitafter hit i':é":a"‘_';-f-_;:'_ = ~,:~ < A fted onto the battle
from alrborne platforms, a-'-[;k:m,}‘_. o e ield by Black Hawk
againstavariety ofar- | — —or— ~Silie— | haliconters,
o 2md bunker tangets, | — Giround-launched
I a recent onganiza- i o = i HELLFIRES give the field
ticnal and cperational ——————— Ommander unsurpassed
tactics test conducted by the U5 ground-lﬂumh Epab"rhes A rmission flexibility, mobility, surviv-
Army's Sth Infantry Division, capability superior to current ability and destructive power,
HELLFIRE scored again. Thistime  dinect fire systemns in survivability, Wie'd liketo tefl you mone about
from aground-taunch vehicle hid-  range and lethality, our siills in dessgning and produc- |
den behind a hill. After clearing HELLFIRE's versatility sa result  Ing practical, a weaparn
the bl HELLFIRE detectad the of the ?mlmplﬂﬁmﬂ S}Pstm Wiy not call o wirite us?
tand scored a direct hit. technology. Missile Division, 1800
this test, HELLFIRE emphati- The ground-aunch HELLFIRE  Satellite Bivd., Duluth, G
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= ADVANCED MANUFACTURING AND TEST PROCESSES:

CONFIDENCE BUILDERS IN
JS | TADS/PNVS PRODUCTION

rﬂ BY WILLIAM P. WESLEY

EVERAL years ago many people (Govern-

ment and Indusiry alike) befieved that pro-

ducing a system as precise, sophisticated
and versatile as TADS/IPNVS, in rates on the
order of 17 equivalent systems per month, could
not be done . ., or if it could be done, it couldn’t
be done affordably. Believe me, it has been a
significant challenge. Today in 1984 wa have
proven that we can do it.

By now most of the free world is familiar with
the awesome, long-stand-off, day/night targsting
and night navigation capabilities provided by
TADS/PMNVS for the APACHE.

‘‘Behind the scenes™

Over the past few years, Issues of Army
Aviation Magazine dedicated to the APACHE
and TADSPMVS, have provided detailed
descriptions of the multi-functional TADS/PNVS
features and operational capabilities.

Colonel Don Wray, in the preceding article,
has explained the support and fislding plans be-
ing implemented by the Armyfindustry team as
the APACHE enters the field for training this
vaar and in preparation of the First Unit Equip-
ped (FUE) in 1985.

The road from development of the flight hard-
ware and automatic lest equipment to produc-
tion has been long and, as with all advanced
state-of-the-art systems, to say the least —
challenging. As Colonel Wray has stated, a
tough and very successful product development
is now behind us. TADS and PNVS have
matured significantly over the past two years,

ABOUT THE AUTHOR:
WILLIAM P, WESLEY IS THE VICE PRESIDENT, TADS/PHNVS
mﬂmﬂﬂT MARTIN MARIETTA AEROSPACE ORLAN-
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The rigorous test programs have yieided what
we believe is a quantum jump forward in an
around-the-clock, dependable, operational avia-
tion fire control capability second to none in the
world today.

I think it's important now that the user of any
product understands what goes on “behind the
scenes’’ in the manufacture of the product their
vary lives will depend on. You ought to know
what goes into the manufacture and test of the
praduct belore you ever see it

Az you can well imagine, the manufacture
and test capabilities to produce TADS/PNVS
and the Electro-Optical Bench and Electronic
Stations (GPSE) had to be state-ol-the-art as the
hardware itself. At the same time, the sophisti-
cated alignment and test stalions had to be easy
1o operale by manufaciuring personnel while
maintaining the highest standards of precision
and thoroughness technology can provide.

Quality control is omnipresent

Quality control is present at every step in the
production of TADS and PNVS starting with
100% screening and burn-in of parts as they are
received. This weeds out any weak pars early
in the process. Testing of individual boards,
subassemblies and assemblies includes exten-
sive rough handling and integrity tests at ex-
treme temperalures, vibration and shock to
again weed out failures and manufacturing er-
rors early In the process.

Because TADS and PNVS are made up of 24
saparate line replaceable units (LRUS) and 30
shop replaceable units (SAUs) that must be
totally interchangeable, manufaciuring flow
allows assembly, precision alignment and testin
medular fashion.
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Taking advantage of the buill-in test circuitry
inherent in each LAU, automating the alignment
and test processes with computer assisted 1est
slations was made possible, In each alignment
and test station the compular measures with ab-
solute pracision every performance parameter
of a specific LAUWSAU referenced to a prime
item development specification and “prompts™
the operator to make the required adjustments
to make the grade. Automating these pracision
alignments and performance measurements
has simultanecusly insured product uniformity
of quality and performance. Also, automation
has generated much lower cost through ac-
curacy and task performance that previoushy
was only available using high paid technical per-
sonnel.

A stringent testing program

Each LRU, once assembled, aligned and per-
formance tested, is then put through stringent
lemperatura, vibration, shock and environmen-
tal tests equal to or greater than any operational
environment experienced from the tropics o ice
cold winters of Europe before they are in-
tegrated into a total TADSIPNVS system.

Once they have passed their individual tests,
all LRUs (Day Sensors, Laser Desig-
natorfRange Finders, MNight Sensors, PNVS,
Boresight Modules, Electronic Boxes, Gimbal,
Optical Retay Tube and aircraft mounting struc-
fure) are marred together as a iotal system in
final integration, and tested again.
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ABOVE: PNVS COMPUTERIZED ALIGNMENT AND TEST
STATION,

The entire TADS system is mounted in a
specially designed acceplance test and dynam-
ic reliability chamber known as TAT/DR for a
real operational shakedown test prior to
delivery. Two times in this chamber, the TADS
system s simulianeously vibrated at various
operational lpads and tempaerature soaked from
minus 25°F to plus 1312F at five diferent levels.
At each bevel of temperalure and vibration bevel
over 90 separate specification performance
measuraments are varified. The system must
completely pass the second cycle totally failure
free. When, and only when, the syslem has
passed this grueling 87 hour test, verified every
step of the way by Mariin Marietta Quality in-
spectors, DCAS resident inspectors and Army
Program Office test inspectors, is it ready for
final acceptance by the U.S. Army DCAS on a
DD-250.

Putting it all together

Foliowing final packing Martin Marietta ships
the completed unit to the Hughes Heficopters
assembly plant in Mesa, Arizona for installation
and integration into the APACHE. An on-site
technical support and integrated logistics sup-
port team assists Hughes Helicopters and Army
representalives at each step of integration and
final flight testing in a completed total APACHE
System where again all major performance
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ABOVE: TADS/PHNVS PRODUCTION INTEGRATION IN
FULL SWING.

BELOW: TADS TAT/DR DYMAMIC RELIABILITY TEST
CHAMBER.
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parameters are tested on the aircraft throughout
the operational Tlight envelope prior to accep
tance and delivery of the APACHE to the United
States Army team.

Our one objective

As you can sea by this briel description of the
flow of TADS/PNVS from piece pars through
final cperational acceptance and follow-on field
support, TADS/IPNVS production assembly,
alignment and test facilities, processes and pro-
cedures have been pul on line with one objec-
tive in mind — quality, consistency and opera-
tional excellence at an atfordable price. We con-
tinually pursue productivity improvements, pro-
ducibility improvements, and cost reduction/
avoidance improvements which will be incor-
porated as the program progresses. An ag-
gressive product improvement program s
underway with the Army today, carefully
aevaluating additional capabilities for future incor-
poration in TADS and PNVS keeping pace with
operational requirements, emerging threats and
proven available technology to make the crew
member's job easier and maore effective.

TADS/PMVS is in production and in the inven-
tory mow. We pledge fo you our continued
dadication to excellence. [

FEBRUARY 29, 1984
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GENERAL ELECTRIC'S T700-701:

PROVEN PERFORMANGE
FOR THE APAGHE

BY LOUIS A. BEVILACQUA

~

-

PACHE Advanced Attack Helicopters
now entering U.5. Army service are
powered by a proven production helicop-
ter engine — General Electric's Tr00-GE-701.
Through the end of January, General Electric
supplied 35 production T700-GE-T01 APACHE
engines to support the APACHE production line.
Engine deliveries will increase to 10 installed en-
gines a month by the end of 1984, Production of
more than 1,200 T700-GE-701 APACHE en-
gines and spares is expected for the 515
APACHE helicopters the Army now plans 1o pro-
cure. Engines are being procured under a De-
partment of Defense multi-year program that
benefits the Army, Mavy, and Alr Forca.

A smooth transition is expected

The success of the General Electric T700
engine family — demonstrated by more than
375,000 flight hours — Is expected to contribule
significantly to a smooth transition to operational
status of the Army's newest helicopter with its
demanding mission requirements.

The APACHE T700-GE-701 is an upgraded
version of the BLACK HAWK T700-GE-700
engine. It produces 10%% more shaft horsepower
than the baseling engine during normal opera-
tion and 20% more power for single engine con-
fingency operation in hot ambient temperature
and high altitude environments. The 20% in-
crease in the single-engine contingency rating
provides the APACHE with greater fiexibility
under adverse operational conditions.
more powerful, the TT00-GE-701 uses the same

ABOUT THE AUTHOR:
A& CORMELL GRADUATE , LOUIS A. BEVILACQUA 15
'I'I-E GENERAL MANA DSHAFT ENGIME PROU-
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basic hardware as the baseline engine and the
two models are therefore interchangeable.

The T700-GE-700-701 engine has already ac-
cumulated over 14,000 hours (more than 9,000
flight hours) in flight tes1 programs. The continu-
ing development fiying includes three prototype
aircraft with production engines installed. After
more than 200 TF00-GE-T01 production engine
flight hours, there had been no unscheduled
production engine removals.

The General Electric T700 first went into ser-
vice in 1979 on the Army's BLACK HAWK
helicopter in what is acknowledged as the most
successhul helicopter engine introduction ever.
Ower 1,200 T700 engines have been produced
by GE since 1979 — and they now power more
than 500 in-service aircraft. In addition, this
highly successful powerplant is backed by an
already inplace Integrated Logistics Suppon
program designed to meet all Army require-
ments, and is combat proven in Grenada,

The dependability Is proven

General Electric T700 engines now have an
average age of 375 hours. The high-lime engine
exceeds 2,000 hours. Performance records 1o
date show an in-flight shutdown rate for all T700
engines of one every 12,500 hours, and an
unscheduled engine removal rate of one every
4,000 hours of service — dependability that is
essential in meeting the tough power demands
of the APACHE.

The T700-GE-701 was chosen to power the
APACHE helicopter because its capabilities ex-
ceed all other helicopter engines in the same
class. The twin General Eleciric engines must
provide the APACHE with sufficient power 1o ef-
fect a minimum vertical rate of climb of 450 feet
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ABOVE; TT00 ENGINES READY FOR SHIPMENT FROM
GE'S LYNN, MASS., MANUFACTURING PLANT.

per minute and a cruise speed of 145 knots
while equipped with sight HELLFIRE missiles,
320 rounds of 30mm ammunition and fuel for
1.83-hour mission at the standard Army hot day
of 4,000 feet altitlude and 95°%. The T700-GE-
701 also helps improve aircraft maneuverability
and survivability under the harshest environ-
mental conditions.

In combat, the APACHE will seek protection
by flying at high speeds close to the earth, both
in the daytime and at night. The T700-GE-701
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will provide the APACHE with the dependable
power supply required to operate with a high
degree of salety in this environment.

Better all around

Improvements in refiability, maintainability,
combat survivability and fuel consumption have
been combined in the TT00-GE-701 to provide a
helicopter engine for the Army that will provide
lang engine operating life and low life cycle
cosls despite the tough combat environment in
which the APACHE must operate,

While the APACHE flight lest program was
underway, the Accelerated Simulated Mission
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ABOVE: A MECHANIC PREPARES TO REPLACE A T70D
FUEL FILTER ABOARD AN AH-84A APACHE.

Endurance Testing (ASMET) was successfully
completed on the TT00-GE-T01 engine in the
factory. The ASMET demonsirated 5,000 equi-
valent mission hours for the engine, with the
APACHE mount system and all engine mount
accessofies under simulated aircraft operating
environment including angine power specirum
and vibration. Throughout all testing, the
T700-GE-701 in the AFPACHE operated totally
trouble-free.

The entire T700 program is geared for volume

FEBRUARY 29, 1984

production which will result in an overall cost-
effective engine program. By 1986, General
Electric will have the capacily to produce BB
engines a month.

State-of-the-art plus

The development of the T700-GE-701 is an
excellent example of an Army program that 1ook
a state-of-the-an military engine and upgraded it
to meet demanding new aircraft mission re-
quirements. The APACHE, with its powerful twin
General Electric engines, will prove to be an ex-
ceflent addition 1o the Army's arsenal of modern
Weapons. 1l
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HELLFIRE MODULAR
MISSILE SYSTEM

BY COLONEL STANLEY D. CASS
AND LTC EARL HUGHES

mament, the HELLFIRE Modular Missile
System (HMMS), brings 1o the battlefield
an awesome tank killing capability,

The shaped charge warhead of HMMS has
repeatedly demonstrated its ability to defeat all
known armor threals of today and of the
foreseeable future. Pinpoimt accuracy has been
achieved with both airbome and ground laser
designation systems in over 150 test firings.
This tank killer provides a degree of accuracy,
employment flexibility, lethality, and launch crew
survivability not heretofore known in U5, anti-
Armor systems.

What HMMS does

The HMMS will bring a host of combat al-
tributes to the modern battlefield which are cer-
tain to find favor with field commanders at all
echelons. Primary among these attributes are
engagement flexibility, increased firepower/
lethality, and launch crew survivabilty.

a. Engagement Flexibility. When carried by
the APACHE, the HMMS has great maneuver-
ability which aids the commander in concen-
trating his combat power quickly at the decisive
place and time on the battlefield as the tactical
situation develops. A wvariety of designation
schemes are available; autonomous designa-
tion by the AH-64 or remote designation from
the air by scout helicopters or on the ground by
ground laser designalor teams. If designator
teams are in the immediate area of the prospec-
tive engagement, the HMMS can be fired from

ABOUT THE AUTHORS:
COL STAMLEY D. CASS SEAVES AS THE PROGRAM
MANAGER FOR HELLFIRE; LTC EARL HUGHES IS5 ASSIS-
TANT PM FOR HELLFIRE (LASER]).

46 ARMY AVIATION

behind a mask, thus affording launch crew
CcOver.

Otherwise, the AH-64 can designate its own
targets at standoll ranges and thereby avoid
counterfire from the targeted threat weapon
systems. Depending upon the density of the
threat armaor formation, the APACHE can launch
HELLFIRE missiles against single or multiple
targets. In the casa of the multiple targets, if only
one designalor is available, the rapid fire mode
of launch may be used. In this moda, missiles
are fired in rapid succession and the designator
beam is shifted from one target (upon missike
impact) to another one nearby,

An indirect fire capability

It two designators are available, the ripple fire
mode may be employed. In this mode, two suc-
cessive missiles track their respective precoded
designator kaser beams killing two targels within
only a few seconds. With HMMS's indirect fire
capability, no longer does the commander have
to carefully position the anti-tank system so aslo
provide line-cf-sight for the launch crew — a big
advantage in hilly compartmented terrain such
as Europe. Because all designators for the
HMMS are used with night sights, the com-
mander has a 24-hour a day capability,

During the next calendar year, HMMS will cut
a product improvement into its production lines
— the improved low visibility (ILV) autopilot.
This new autopilot will permit launches over all
of the trajectories previously available with the
old autopilot while allowing the launch crow the
fexibility to select a flat trajectory option during
pericds of low cloud ceilings. In future years as
millimeter wave seeker technology malures
maore fully, the HMMS could accommodate this
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ABOVE: COL STANLEY D. CASS (20 FROM LEFT) IN-
SPECTS MISSILES WITH ROCKWELL MISSILE SYSTEM
DIVISION MEMBERS, L-R, DON WEBB, BOB WYNE, TOM
MURPHY, AND BOB TINDER.

seeker which shows greal promise during
lirnited visibility weather.

Additional engagement flexibility will be af-
forded field commanders as the HMMS fire con-
trol system is integrated into other potential
launch platforms. The HMMS has been launch-
ed from COBRAS, BLACK HAWKS, and LYMX
helicopters as well as ground vehicular plat-
forms and towers. Analyses indicate that this
missile can, with minor modifications, be laun-
ched from fixed wing aircaft such as the MNawvy
OV-10 and Air Force A-10. With HMMS, the field
commander will not have to stylize his tactical
engagements; he will be free to bring his in-
novative talenis to bear against threat armorad
echelons.

b. Increased Firepower/Lethality. The
HELLFIRE missile is the most accurate and
highty lethal anti-armor missile ever developed.
Trajectories have been shaped to enable the
missile to strike threat armor from the top where
it is most vulnerable. The shor flight time of this
missile means less opportunity for the target to
perform evasive maneuvers. Rapid and ripple
fiing modes (discussed previously) enable
HMMS to engage multiple targets quickly and
thereby render HELLFIRE the type of system re-
quired in a target rich corridor of the battlefield.
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With its tight circular error probable (CEP) and
its devastating penetrating power, HELLFIRE is
truly a “one launch, one hit, one kill"" anti-armor
missile system.

¢. Launch Crew Survivability. The HMMS
has been designed, developed, and continuous-
Iy improved to afford its launch crew minimal ex-
posure to hostile counterfire. The missile
seaker's lock on atter launch capability enables
the missile to engage and desiroy enemy armor
without the firing platform ever seeing the target.
Althowgh the cument production wversion of
HMMS is not a fire-and-forget system (remote
designation 5 required when launch occurs
from a masked position), efforts are ongoing to
initiate a development program for fire-and-
forget HELLFIRE during the late eighties. In ad-
dition to a capability to launch from a masked
position out of harm's way, HMMS has a
number of other features which contribute to
launch crew survivability. s standoff range —
much greater than that of other existing anti-
armor systems — enables it to operate out of
range of target armaments. To further capitalize
upon this survivability aspect of HMMS,
development of an extended range HELLFIRE
is contemplated in the late eighties.

HELLFIRE is quick to leave the launch rail
and attains maximum speed in minimum time.
The resulting short flight time means less ex-
posure time for the launch crew during direct fire
engagements. Finally, a minimum smoke rocket
motor has been successiully flight tested which
will significantly reduce the launch signature
and thereby reduce the likelihood of enemy
forces locating the launch platform. The HMMS
is a missile system which will permit its launch
craw 1o return 1o the battle again and again fo
deliver its potent anti-armor punch.

Conclusion

The first production units of HMMS are soon
io be added to the anti-armar invantory. As this
oceurs, the U.S. Army will realize an addition to
its force structure of incomparable lethality, ac-
curacy, employment flexibility, and sunvivability.
As combal developers generate requirements to
kil more advanced armored threats from
various launch platforms for a wide range of bat-
thefield conditions, the highly modularized HELL-
FIRE missile system stands ready to
demonstrate its adaptability. 1
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PREPARATIONS
FOR FIELDING

BY COLONEL DAVID W. KEATING AND
k DONALD S. BARTON

HE APACHE fieiding efiort, like the

alrcraft, will be unique. But, as the

aircraft is designed 10 be easily supported
in the field, the fielding plan is equalty well
designed.

Under the DARCOM total package fialding
concept, the fielded unit or TRADOC location
will be provided all AH-B84 peculiar and non-
peculiar equipment as a part of a complete sup-
port package, 30-60 days prior to first aircraft ar-
rival. The receiving unit will not be required to
take any supply action for either initial repair
parts or TOE equipment until replenishment is
required. Within DARCOM, the Program Man-
ager is responsible for all aspects of figlding the
APACHE — from training, to supply, to moni-
toring distribution of TOE equipment for both the
new and converting Attack Helicopter Bat-
talions.

Built-in simplicity

Supporiability has been planned since the in-
ception of the AH-64 program. The term design-
ed for suppor has nol been taken lightly. We will
field a complex and sophisticated aircraft that
will be simple to maintain and operate by troops
in the field. Although all ILS elements are critical
to a successful logistics program, during the
transition from production to fielding — TRAIN-
ING — SUPPORT EQUIPMENT and SUPPLY
seem o outweigh the others. The ILS program
miust be executed successiully in the production
phase to insure successiul fielding. We will have
the manuals, the training, the supply and the

COL DAVID W. HKEATING IS ASSISTANT PROGRAM
MAMAGER FOR LOGISTICS; DOMALD 5. BARTON 15 CHIEF
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maintenance support siructure to capitalize on
our past design support effors.

Under the APACHE training concept the in-
stitutional TRADOC schools will train the pilots
and maintainers rather than Mew Equipment
Training Teams ftraining each unit. The
institutional school base will be established prior
to fielding the first APACHE in the first unit. In
January 1885, institutional maintenance training
will begin at Fort Eustis and Fort Gordon and air-
craw training at Fort Rucker. To get the schools
ready and transfer knowledge from the contrac-
tor to the TRADOC instructor, the contractors
will begin flight training of Army instructor pilols
at Mesa, Arizona, this summer. Similar mainte-
nance instructor training will begin at Fort Eustis
and Fort Gordon in September. This training ef-
fort is covered in more detail in other articles.

Specially designed tools

Trained troops need adequate support equip-
ment and from the Logistics Support Analysis
effort of the past ten years, APACHE Peculiar
Tools and Support Equipment (PGSE) have
evolved. This equipment is designed specifically
1o suppont both AH-B4 unit (AVUM) and inter-
mediate (AVIM) maintenance operations and
were used and demonstrated during operational
testing in July 1881, Unit sets of PGSE are cur-
rently on contract and scheduled for delivery to
support the DA distribution plan.

The most critical piece of AH-64 PGSE is the
Automnatic Test Station. In the past, this section
was called the ATS. Now it has been renamed
the Electronic Equipment Test Facility
{EETF). It will be fielded only to Corps AVIMS.
The ATE will provide the means to diagnoss
faulty modules that are removed and replaced
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al organization maintenance (AVUM). With its
capability to diagnose, repair, and quickly tum
arcund madules, the EETF is critical 1o provide
adequate spares lo operational units. Major
David Aaronson's article in this issue further
describes the system.

Fast and accurate

Another major piece of PGSE is the Caplive
Boresight Harmonization Kit which provides
units the capability to boresight the entire AH-54
Weapons system in one hour or less. This is just
one of the many maintainability features en-
hanced by PGSE. These AVUM and AVIM
peculiar tools and equipment will be on hand in
each unit at least 30 days prior o the arrival of a
unit's first aircraft as part of the PM's total
package fielding responsibility.
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The third ILS element clitical for successtul
figlding is supply supporl. Nothing is more
frusirating or as non-productive as forcing a
machanic to cannibalize pans 1o make up for in-
adequate supply support, The APACHE spares
have been fully funded throughout this program
and we intend to buy and have available the
right pars in PLL's and ASL's.

During our first 35 months of production
deliveries, February 1984 through January
1887, the conlractors, Hughes Helicopters,
Inc. (HHI} and Marlin Marietta Aerospace
(MMA), will be responsible for providing
wholesale supply and depot maintenance sup-
port for all AH64 peculiar parts. During this
period, however, the soldier in the field at AVUM
and AVIM will requisition repair parts using nor-
mal supply procedures and national stock
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numbers. The soldier will be virtually unaware
that we are under Contractor Logistic Support
(CLS). The contractors will manufacture or pro-
cure and manage a range of inifial spares
(AVUM, AVIM, Depot) adequate to support the
Army’s flying hour program and distribution
schedule.

Under CLS, the contractor is committed to full
supply support and will have the backing of his
production line to insure adequate and timely
support. Through CLS we hope to preclude buy-
ing obsolete parts and rationally transition to
organic support over the next three years. Chart
1 portrays the replenishment requisition process
that will enable the contractors and Red River
Army Depot (RRAD) to perform their support
functions transparent to the field.

Where it all begins

ARAD will play a major role in APACHE
figlding. It will be the wholesale storage location
as well as the packaging point for all unit tailored
fielding suppont packages of PLL's, ASL's,
PGSE, and equipment. Under DARCOM's 1olal
package unit fielding process, the unit figlding
will be controlied by AVSCOM and the PM Of-
fice. In this manner a single organization will re-
quisition and maintain status of all items com-
prising a unit's support package.

Support package items will flow into RRAD
where they will be consolidated into a unit "push
package.” When packaged, the tailored support
package will be shipped directly to the unit
where an inventory and stock records posting
will occur, This effort will be conducted jointly
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between the receiving unit and the on site
APACHE Materiel Fielding Team 30-60 days
prior to the first aircraft delivery.

Pulling this fielding eflort together s the
Material Fielding Branch in the AAH PMO super-
vised by LTC Ken Mcintyre. Fielding Teams
will be established in TRADOC, FORSCOM,
and USAREUR. The TRADOC teams will be di-
rected by LTC Dave Lum with contractor tech-
nical assistance al Fort Rucker, Fort Eustis, and
Fort Gordon. The TRADOC team is currently
onboard and busy orchestrating the fielding ef-
fort at the three TRADOC locations.

Year of the Apache

The first two aircraft 1o arrive at a TRADOC in-
stallation will be in September at Forl Eustis.
Fort Rucker aircraft will arrive in October.
However, Fort Rucker will take possession of
four APACHES at Masa and Yuma this summer
for instructor pilot training. Fort Hood will be the
initial FORSCOM fielding location and will
receive their first APACHE in May of next year.
Under DA's single station training concept for
the APACHE, all units wil receive their
APACHES and tailored support packages al
Fort Hood. Units transitioning from COBRAS to
APACHES will bring a porion of their people
and equipment to Fort Hood, marry up with their
AH-B4s, train as a unit, then deploy back o their
post,

1984 is the year of the APACHE within
TRADOC. Our effort this year will establish the
institutional training base and pave the way for
subsequent fielding as the Army modernizes. I
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THE APAGHE
TRAINING PROGRAM

BY CHIEF WARRANT OFFICER (W4) FLOYD ROE

J

HE AH-84 APACHE is the Army's newest

and most complex aerial weapons system.

This aircraft is the culmination of an ex-
haustive len year development effort involving
the U.5. Army Development and Readiness
Command (DARCOM) the U.S. Army Training
and Doctrine Command (TRADOC) and more
than 200 contractors in 30 slates,

To the field commander, the APACHE repre-
sents a valuable new addition to the modernized
force structure and will provide an expanded
dimension to the Combined Arms Team.

“An exciting new maching"’

To the attack helicopter pilot, the APACHE is
an exciting new flying machine with true muilti-
engine performance for hot day operations with
greatly increased mission loads, and greater
agility for day and night NOE operations, stand-
off ranges for combat survivability, and adverse
weather capability. Full day and night opera-
tional capability, redundant flight conirods, and a
primary structure designed to withstand combat
damage help the APACHE to survive to fight

in.

To the TRADOC community, the APACHE
represents another challenge. A challenge to in-
sure that Army avialors are equipped with the
technical knowledge and skills required to get
the maximum outl of this advanced weapons
system. To meet this challenge, DA, DARCOM
and TRADOC have worked closely with the
APACHE Team confractors to design and build
a ftotally new training and fielding package.
e ABOUT THE AUTHOR
CHIEF WARRANT OFFICER mﬂm ROE SERVES
THE ADVANCED ATTACK TER MESA FIELD OF-
FICE I MESA, ARIZONA.
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Among the first innovations was the decision to
accomplish individual training at the institutional
level versus sending New Equipment Training
(NET) teams to the field. Another new approach
is single site fielding al Fort Hood, Texas. Units
will be formed with already trained personnel
and a full complemeant of hardware prior to the
start of unit training and ARTEP gualification.

A very early start

APACHE aircrew training and qualification
was initiated very early in the research and
development phase and has paralieled the air-
craft. The first training was for HHI Experimental
Test Pilots and Army Engineering Test Pilots
who participated in the Government fly-off be-
twaen the Bell YAH-63 and the HHI YAH-64 in
1976. Other training was conducted by HHI for
the various engineering test efforts and finally 12
Areny Warrant Officer aviators were trained and
qualified to conduct Operational Testing (OT
Il) in 1981, In all, more than 50 pilots were train-
ed and qualified in the APACHE during develop-
ment. Collectively these aviators have flown
more than 4,000 hours in prototype aircraft.
Their experience has provided a valuable input
into the development of the APACHE training
program, selection and development of training
media, and identification of prerequisites for
selection of aviator candidates for qualification
in the AFACHE.

The APACHE Program Manager's Office
(PMOQ) together with personnel from the U.S.
Army Aviation Center (USAAVNC) and the
U.S. Army Aviation Logistics Center (USA-
ALC) have worked closely with HHI to develop
courses of instruction for aircraft qualification,
Instructor Piiot Qualification and Maintenance
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Test Pilot Qualification. These courses are
designed to comply with TRADOC Regulation
350-30, Interservice Procedures for Instruc-
tional System Development (ISD) and are now
in the final development stages. The I1SD pro-
cedures are a very complex system designed to
identify training tasks and construct @ Program
of Instruction (POl) defining training media,
such as, curmiculum outlines, lesson guides, stu-
dent evaluation sheets, maneuver guides, in-
structor guides, criterion tests, student informa-
tion guides, and audio visual aids.

Draft courses of instruction will be used by
HHI during Instructor and Key Personnel
Training (IKPT) beginning in March 1884,
Ground school and basic aircraft training will be
conducted at HHI, Mesa, Arizona, facility. Live
ordnance, five laser, and combal skills training
will be conducted at Yuma Proving Ground
(YPG), Arizona. During IKPT, courses will be
validated and updated by HHI. They will then be
delivered to USAAVNC and USAALC for verifi-
cation and implementation. Institutional
APACHE qualification Is scheduled to begin at
Fort Rucker in January 1985 and at Fort Eustis
in April 1985,

Unique training devices

The complexity and sophistication of the
APACHE systemns and related mission equip-
ment established a need for several unique
training devices, including a Cockpit Weapons
and Emergency Procedures Trainer
(CWEPT), TADS Selected Task Trainer
(TSTT), several computerized classroom
system trainers, and the AH-64 Model 2B40
Combat Mission Simulator (CMS). Also,
saveral AH-1 aircraft are being reworked as
PMNVS surrogate trainers. These aircraft will be
utilized by the USAAVNC to compliment the
AH-64 training aircraft. These devices are ax-
plained in detail in accompanying articles,

In October 1883, HHI commenced training
their own Production Test Plots, Instructor
Pilots, and Army Test Pilots. HHI Instructor
Pilots (IPs) will be used for IKPT starting in
March 1984, This will include five USAAVNC
IPs and one USAALC Malntenance Test Pilot
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{(MTP) IP. Upon completion of their training,
these six pilols will assume instructor pilot duties
teaching the remaining Army and contracior
pilots. This will include 19 additional IPs for the
USAAVNC, two MTP/IPs for the USAALC, two
MTPs for Northrop Worldwide Aviation Services
(USAAVMC Maintenance Contractor), two
MTPs for the PMO Materiel Flelding Teams,
and one MTP for the first operational unit at Fort
Hood. These IKPT students will be trained in
production aircraft. During IKPT, HHI will pro-
vide logistics support, ground instructors, and
training facilities.
Ground instructor training

In addition to Aviator Training and Qualifica-
tion, HHI will train 16 ground instructors for the
USAAVNC. Eight will be trained as CWEPT
platform trainers. Eight will be trained as plat-
form instructors on the computerized aircraf
systems trainers,

During IKPT the USAAVNG will validate their
APACHE Combat Skills Course which will be
conducted at YPG and will include live firing of
the HELLFIRE missile.

USAAVNC is currently developing and vali-
dating a PNVS qualification course at Fort
Rucker. This course will ufilize PNVS surrogate
aircraft and USAAVMNC personnel previously
qualified in these aircraft during the RAD phase,

Upon completion of IKPT, the AH-64 AQC,
PNVS Qualification Course and Combat Skills
Course will be fused together and will become
the full bliown APACHE Qualification Course at
the USAAVNC,

Aviator qualification requirements for selec-
tion 1o attend the APACHE Qualification Course
ara: AH-15 gualified with at least one utilization
tour, instrurment rated, NOE qualified, NVS gog-
ghe qualification is desired by not required. Class
Il physical is required. Present equipment
precludes acceptance of aviators who require
glasses.

In summary, the APACHE Training and Qual-
ification Course is one of the most comprehen-
sive and sophisticated ever developed by the
Army. It is designed to produce highly proficient
APACHE crew members, to fly and fight in the
world’s most advanced attack helicopter giving
them the margin of victory needed on future bat-
thefields. nm
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TRAINING OUR PEOPLE
HOW TO FIGHT

BY MAJOR GENERAL BOBBY J. MADDOX

v

January 1985, That is when training and

qualification of aviators destined to fight in
the world's most sophisticated attack helicopter,
the AH-B4 APACHE, will stan.

Because of the complexity of the AH-64 and
the length of the training programs, all APACHE
aviators will be trained al the LS. Army Aviation
Center, Fort Rucker, AL, rather than by New
Equipment Training Teams at individual unit
locations.

COBRA experience a requirement

Those selected lo fly the APACHE wil

already be qualified in the AH-15S COBRA and
will have had field experience with at least one
COBRA unit. When they arrive at Fort Rucker,
they will be enrolled in the 14-week,
AH-64 APACHE Aviator Qualification Course
(AQC), which will cover 80 flight hours and
156 classroom hours. That flight time will be
a combination of actual aircraft, AH-15 Pilot
Night Vision Sensor (PNVS) Surrogate, and
Combat Mission Simulator (CMS) flight time.
Additionally, there will be an extra 32 hours of
flight experience in the Cockpit, Weapons and
Emergency Procedures Trainer (CWEPT)
during the academic portion.

This program may seem extensive to the
uninitiated; however, one mus! keep in mind
that never before in Army Aviation's history has
there been so much firepower and capability
available in one aircrat for the aviator to
manage!

u new era for Army Aviation will begin in

ABOUT THE AUTHOR:
MAJOR GENERAL BOBBY J, MADDOX 15 CHIEF OF THE AR-
MY AVIATION BRANCH AND COMMANDING GEMERAL OF
THE U.5. ARMY AVIATION CENTER AND FORT RUCKER.
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Phase one of the course, PNVS qualification,
will teach APACHE aviators to fly with reference
only to thermal sensor imagery and flight
paramater symbology. Instruction occurs in the
AH-15 PNVS Surrogate aircraft which has the
same PNVS system as the AH-84, Most of this
phase will be fiown during daylight using black-
out curtains, affectionately known as “the bag.”

The “bag” will be used to seal the rear
cockpit where the transitioning aviator fiies
essenlially creating night lime conditions. Usa of
those curtains provides an important safety fac-
tor bacause the instructor pilot in the front seat
will be in a daylight envirenment. Additionally,
the transitioning pilot will be prevented from us-
ing any cues other than those presented on his
helmet display unit as reference for control of
the aircraft.

Night flight experience

The “bag™ will be removed in the final porticn
of the PNVS training to provide night flight ex-
perience, using a combination of PNVS and
outside-the-cockpit Might Hawk type visual
cues, Data obtained from the AH-84 Qperational
Test Il and the PNVS Training Effectivensess
Analysis indicate that PNVS qualification is the
most crucial phase of AH-64 training. If an in-
dividual can successfully complete this phase,
the probability of completion of the remainder of
the course is very high.

Having mastered PNVS flight, the aviator will
enter the second phase of instruction, AH-64
basic flight transition training. The objective of
this phase will be to train aviaiors to operate the
aircraft and all of its subsystems. Training will in-
clude basic weapons syslems gunnery, terrain
flight, nap-of-the-earth techniques and DOP-
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PLER navigation cperations. Use of par-task
trainers and the CMS will enhance the overall
training, as well as provide a means to train
tasks that cannol safely or economically be ac-
complished in the aircrafi.

Learning combat skills

Once proficient al AH-64 operator skills, the
aviator must then learn 1o tactically employ the
alrcraft as an integrated fighting system. This
occurs in the most important phase, Combat
Skills, Each aviator will leam how to apply his
previously acquired operator skills in a
simulated tactical threat environment while fiy-
ing 13 simulated combat scenarios. He will learn
how to fight the AH-B4 in the CMS. With the
realistic threat forces, the CMS will have the
capability to engage and “kill" the transitioning
avialor's “aircrafl.” However, the aviator can
learn 1o defeat the threal and survive once he
masters the usa of the full complement of opera-
tional AH-64 weapons systems, aircraft sur-
vivability equipment and maneuverability
available in the CMS,

As with any aircralt, instructor pilots will be re-
quired, Previously qualified and experienced
AH-15 IPs who are designated to be AH-64 in-
structor pilots and who complate AQC will at-
tend a two-week add-on instructor pilot course.

Once AH-64 qualified aviators begin to retumn
from the field in FY 87, this course will be replac-
ed by a full-scale Instructor Pilot Methods of In-
struction Course,

APACHE AQC will be an extremely demand-
ing course of instruction for which only the best
and most highly motivated AH-15 aviators will
be selected. Due to the complexity of the AH-64,
the cost of the HELLFIRE missile, and the fact
that ranges at Fort Rucker, as al most other in-
stallations, cannot accommodate realistic em-
ployment of the TADS laser or HELLFIRE mis-
sile, raining devices are critical for total systems
training of an AH-64 aviator. This training pro-
gram and the incorporation of the CMS and
other training devices into the instruction will
rasult in an AH-84 aviator who is both technically
and tactically proficient upon graduation,

Our Goal: Combat Readiness

Qur goal at the U.S. Army Aviation Center is
to provide the Army with combat ready, combin-
ed arms oriented aviators who are ready 1o fight
in the AH-64 at any time under the extremes of
weather.

We are proud to welcome the AH-64
APACHE into the Combined Arms Team. This
aireraft, with properly trained crews, will be a
significant force multiplier to the Total Force. 1IN

hard and fly often, but not that often.

USATC seeks to honor deceased personnel

The U.S. Army Transporation Center at Fort Eustis, Va., is seeking the names of
deceased U.S. Army Transportation Corps personnel for memorialization al various
sites on the post. Those persons knowing of suitable candidates should submit their
names and accompanying justification of no more than two pages to Dennis Mrocz-
kowski, Director, LS. Army Transportation Museum, Fort Eustis, Va. 23604,

The justification should include the individual's accomplishments and contributions
to the U.5. Army and, specifically, his or her contributions to the Transportation Corps.

CW4 Dumas is AAAA’s “High Timer”’

CW4 James K. Dumas of Aurora, Colo., posted the highest individual flight time
total in the December, 1983 “Who's Who in AWD Awviation” Directory. Dumas had
14,043 flight hours, The listing incorrectly placed CW2 Ermest W. Frostin the No. 1 posi-
tion with 16,000 hours; Frost has 1,600 hours. Somewhere, somehow our input
operator or the IBM System 34 gave CW2 Frost a 14,400 hour boost. Our CW2s work

FEBRUARY 23, 1984
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LOOKING AT APAGHE
RIRGREW TRAINERS

BY MAJOR ANTHONY SOBUL

S with any military equipment program,

the development of realistic training

devices must be given a high priority in
support of the fielding effort. Since the APACHE
is now in production and the first aircrafi is due
at the USAAVNC this year, the Program Office
has shifted its priorities not only to meet the pro-
duction effort, but more importantly to support
the figlding of the entire system.

Mow this 5 not just last minute emphasis in
the training area. Rather, the AAH Program has
worked diligently since 1972 with PM TRADE,
TRADOC, and the Commodity Commands 1o
develop, validale and finalize configurations
such that realistic, up-to-date trainers can be
provided with the system hardware, This feat is
not as simple as it may sound since lead times
required for the development of sophisticated
trainers is often longer than it takes to build the
actual systerm. But in the case of the APACHE,
foresight and the support of the APACHE Team
has prevailed and we are now ready to field,
with the APACHE, the most comprehensive set
of aircrew training devices ever developed.

This year's arficle is an overview and update
of Aircrew Training Devices from a previous arti-
cle in the October 1982 issue. The Primary
APACHE aircrew frainers include: The AH-64
Combat Mission Simulator (CMS), the
Cockpit Weapons Emergency Procedures
Trainer (CWEPT), the Target Acquisition
Designation Sight (TADS) Selected Task
Trainer (STT) and the Simulated Laser Target
{SLT) device ANIGVT-1.

ABOUT THE AUTHOR:
WITHIN THE APACHE PROGRAM MANAGEMENT OFFICE,
MAJOR “TONY SOBUL IS RESPONSIBLE FOR COMBAT
MISSION SIMULATOR (CMS) PRODUCTION AND FIELDING.
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Combat Mission Simulator

The Singer-Link Company was awarded the
prototype CMS contract by PM TRADE in July
1982 with a scheduled ready for training date at
Fort Rucker in August 1985, Since that time, the
top management responsibility of the CMS af-
fort has been placed with the AAH Program
Manager at St. Louis to insure CMS integration
with the fielding support plan and to provide the
necessary GFE for the construction of the
device, While all functional responsibiliies still
remain with PM TRADE, this managerial rela-
tionship has proven quite beneficial by pro-
moting closer working relationships with the two
offices and providing the necessary support to
get the CMS to the fiedd on time.

The prototypa CMS is considered an Interim
Combat Mission Simulator (ICMS) becauss
visual requirements for the device exceaded the
current state-of-the-art visual technology awvail
able. However, this device will totally comply
with all the other users’ requirements. A parallal
affort called the Visual System Component
Development Program (VSCDP) has been in-
itialed and upon development, it will be incor-
porated into the CMS. Funding has also been
provided for a preplanned product improvement
program fo modernize the CMS. This incorpora-
tion is planned for the 1988 timeframa.

The CMS isell consists of pilot and co-pilot
gunner stations which can simulate the
capabilities of the actual APACHE. Each pilot/
co-pilot module consists of a trainee station, in-
structor station and cbsarver station with com-
puter generated imagery for each and a central
computer complex that can drive the modules in
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pendent training stations.

With training costs what they are, the Army
can no longer afford to fly its aircraft or fire its
weapaon systems at a rate sufficient to maintain
its personnel at a high state of readiness. This is
especially true when flight hours cost around
£3,000 per and HELLFIRE missiles cost over
$40,000 each. It is, therefore, significantly im-
portant for the CMS to be part of the training
fleet to keep those costs down while still pro-
viding a waelltrained aviator who is ready for
combal,

CWEPT

The Combat Weapons Emergency Pro-
cedures Trainer (CWEPT) shall be a full scale
mockup crew station structure that encloses
and supports the various components of the air
crew station, pilot (rear) and co-pilot'gunner
(front), plus an instructor console for each crew
station which shall be designed to be electrically
interconnected to either or both crew stations.
The CWEPT will provide a means to instruct
and develop pilot and co-pilobigunner proficien-
cy with basic operaling, normal, and emengency
procedures for the aircrafi; and operating, nor-
mal, and amergency procedures for the mission
and avionics equipment to the extent specified
herein. The requirement exists o provide sami-
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A& COMBAT MISSION SIMULATOR (CMS) IN PRODUCTION

Independent training of each crew station.

The trainers representation of the air vehicle's
geographical position, velocities and accelera-
tion shall be identical in both cockpits as on enti-
ty. The master caution and warning panel and
the caution waming and advisory panel shall
operate independantly by cockpil at the control
of the instructor. Switches and controls, ex-
clusive of flight, germain to each cockpit shall
operate independanthy.

A coordinated team

There shall also exist the capability to in-
tegrate into a coordinated team effort the tasks
of the pilot and co-pilotfgunner as a crew fo
depict overall systems operation of the aircraft.
Procedura operations shall provide effective
training in most of the procedures for which the
aircraft is capable. Simulation of the CWEPT
crew slation instruments and displays video
shall reflect appropriate response 1o aircrew
functions, control inputs, or instructor inputs with
respect to aircraft parameters without utilizing
complex visuals, CWEPT crew station confrols
shall be monitored 1o the extent specified herein
1o provide the instructor an indication of the pro-
cedure initiated by the pilol or the co-
pilotigunner.
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Tha CWEPT will be used to suppon institu-
tional training &t Forl Rucker for the AH-64 Avia-
tor Qualification Course and the Instructor Pilot
courses as well as Instructor Key Personnel
Training (IKPT) at Yuma, Arizona. Currently,
Hughes Helicoplers, Incorporated, the prime
contractor, is in the final stages of developmemt
of the first trainer for delivery to Mesa, Arizona in
July 1o suppon IKPT.

TADS/STT

The Target Acquisition Designation Sight
(TADS) Selected Task Trainer (STT) was
designed specifically 1o suppor initial co-
pilotigunner qualification and refresher training
in the AH-64 and in maintenance of TADS profi-
ciency during mission and continuation training
in field units. The device was also designed to
5u instructor pikot training.

device's principal characteristics provide
for exact replhication of ihe actual Optical Relay
Tube (ORT), including the Heads Down Display

A

ABOVE: TADS/STT BELOW: SIMULATED LASER TARGET
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and Heads Out Display. The trainee will ex-
perience comparable operaling characteristics
of the actual system to include resolution, field
of view, gimbal limits, and performance para-
meters, Weapons simulation functions will be
representative of those in the CWEPT and ac-
tual aircraft. Additional capability includes use
as either an instructor-prompted or  sell-
prompled device with the same video scene be-
ing presented to the trainee available to the in-
sirecior on a separate monitor.

The Phase |l TADSISTT (originally called
ORT) developed for the Operational Test || and
Aviator Training in November 1981 will be
upgraded (Phase Il unit) with extendad training
capabiliies to include an improved wvisual
system, TADS and Weapons Sysem Simula-
tion, Light Weight Doppler Navigation, Aircraft
Mation, and Parformance Monitoring and Scor-
ing. Two of the Phase |l units will be delivered to
support contractor training and follow-on IKPT at
Mesa, Arizona, with an additional two due al
Fort Rucker in September 1984 1o support
institutional training.

Simulated Laser Target (SLT)

The SLT has been designed 1o provide eye-
sale laser pulses to laser seekers for pilotico-
pilot gunner training. As an off-the-shelf, small,
man-portable signal service, it will be used in
conjunction with HELLFIRE Training Missiles to
provide realistic training for the APACHE air-
crew. By using this device aircrews will be able
1o practice various combal skill tasks which they
atherwise could not do because of safety con-
straints. Current plans call for procurement of
250 devices from Martin Marietta at Orlando,
Flarida, pending sufficient funding availability.

Meeting user needs

In summary, the APACHE Team has worked
o develop and procure a sophistcated, com-
prehensive set of aircrew training devices to
support the user in the field. Emphasis has been
placed on these devices to insure that they meet
user needs and will be integrated with the
fielding etfort to fully support the training base as
wall as the follow-on maintenance of aircrew
proficiency.

This afiort will not only provide effective,
realistic training resulling in a combat ready
force but will do so al a much lower cost. {11}
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MAINTENANGE TRAINING
GOURSES AND DEVIGES
. BY RICHARD C. WALTERS J

thrusts are focused squarely on introduc-

tion of this super-copter into the TRADOC
training base and subsequently into FORSCOM
and USAREUR.

During the Full-Scale Engineering phase the
fraining community came to the realization that
the "Apache’’ with its assciociated complex sys-
tems and its schedule for fielding did not fit the
traditional New Equipment Training [NET)
moid. To do the things that had o be done and
o do them within the time avallable, a radical
new approach 1o NET establishing the resident
training base had to be pursued.

With the assistance of the cognizant MRC's,
TRADOC-TSM's, the proponent schools, DAR-
COM, DA and MILPERCEN (not to mention the
prime contractors HHI, MMC, RIC and RCA) the
lask was undertaken with these simple ground
rules:

@ Do it ight the first time.

@ Eliminate duplication and redundancy.

® Have it done on time.

@ Coordinate, coordinate, coordinate.

The way it turns out if you do the latter dili-
gantly, Le., coordinale, coordinate, coordinate,
the others are accomplished as a matter of fact.

The following are a few of the more critical
aims pursuead:

@ Hawve contacton(s) develop curriculum in
consonance with the receiving schools format
and requirements with In-Process Reviews by
the training community throughout its develop-
menl.

T HE APACHE is here and all Logistics

ABOUT THE AUTHOR:
RICHARD C. WALTERS I5 CHIEF, MAINTEMANCE AND
TRAMING BRANCH, IN THE LOGISTICS MAMAGEMENT
DIVIZION I THE AAH PROGRAM MAMAGER'S CFFICE.
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® Contract with the prime contraciors for ap-
proved training devices 1o be developed in con-
junction with the Logistics support analysis, task
analysis and training analysis with In-Process
Reviews by the training community throughout
their development.

@ Develop technical manuals concurrent
with the above with In-Process Reviews by the
fraining and technical publication community
throughout their development,

@ |dentify and procure Initial Bench Mainte-
nance Componants. Define thesa requiraments
through the LSA Process and full participation of
the training community.

@ Transler knowledge to the resident train-
ing base by contractors onsite in feu of NET.
With this concepl, the contractor will teach the
Fort Eustis Maintenance Instructors during the
first iteration of training then act as assistanis
1o the Military Instructors during the second itera-
tion.

The following represents those Maintenance
Courses and Maintenance Training Devices o
be Introduced into the Transponation School
starting September 1984

Maintenance Courses

® Advanced Aftack Helicopter Repairer
Course, MOS 67R, 264 hrs

® Advanced Attack Helicopter Technical In-
spector Course, MOS 88R, 120 hrs

® Ajrcrafl Pneudraulics Repairer Course,
MOS 68H, 160 hrs

® Aircraft Electrician Course, MOS B68F, 160
hrs

® Aircraft Powertrain Repairer Course,
MOS BBD, 144 hrs
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® Ajrcraft Powerplant Repairer Course,
MOS BBB, 160 Hours

® Aircraft Armament Technical Inspector
Course, MOS 66J, 120 Hours

@ Aircraft Armament/Fire Control System
(FCS) Repairer Course, MOS 68J, 280 Hours

® Ajrcraft Weapons System Repairer
Course, MOS 68M, 240 Hours

Maintenance Training Devices

(By Type)

Alrcraft Equipment Trainers (AET)
NEMENCIIING. .« ¢ vso oo iamanvaisei Quantity
AH-BAA Composile. . ......ocvvnunen. 1 each
AH-B44 Flight Control/Powertrain. . . ., . 1 each
AH-B4A EnginefdPU. . ... ........... 1 each
AH-B4A ArmamentFCSVisionics. . .. .. 1 each

Classroom Panel
Momenclatur. . .......ovcvivuninaas Cuantity
AH-64 Fuel Systern. ... .............. 1 each
Electrical System. .......cvovuviiin.s 1 each
Mission EquipmenL. . ................ 1 each
Hydraulic System. .................. 1 sach
Pressurized AirSystem. . ............. 1 each
Digital Automatic Stabzn Equipment. . .. 1 each
Fault Detection Location System. ... ... 1 sach
Dol SYBOM. .. oo i hiiennrnenaians 1 each

Individual Panel
Momenclature. . .......coviiiianae. Quantity
Mission Equipment. . ............... 14 each
Digital Automatic Stabzn Equipment. . . . 3 each
BIOCICAL - i i s e s b e 3 each
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The following represents those maintenance
courses to be introduced inlo the Fort Gordon
Signal School staring in September 1984,
(Note: The OQ290V2IMSM ATE will be initially
taught at RCA, Burlington, Massachusatts, prior
to transition to the resident training base.)

Maintenance Courses

® Avionics (AVUM) Mechanics Course,
MOS 35K, 80 Hours.

® Automatic Test Equipment (ATE)
Operator Course, MOS 35C20, 115 Hours,

® ATE Repairer Course, MOS 35C30, 82

Hours.
Maintenance Training Devices
Momenclature Type Oty

Integrated Avionics AET 2 gach

The intense training activity will commence in
July 1984 with the trainers and Bench Mainte-
nance Components being progressively de-
livered to the schools for installation and check:
out to supporl a fraining start of Seplember
1984,

The transfer of knowledge from the contractor
to the resident schools is intended to be com.
plated by mid-January 1985 with the schools ful-
ly operational by February 1985,

The preceeding plan s viable and do-able on-
Iy if the close cooperation of all concemed con-
tinues and the degree of “coordination, co-
ordination, coordination” presently enjoyed,
continuas. With that coordination, the Army will
receive a supporable AH-84A of which we all
can be proud. ({1
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ESL and AEL teamed to produce

The EH-60A/QUICK-FIX 1l

ESL's and AEL's proven leadership and experience in
Airborne EW Systems provide:

® High confidence ® Lowrisk @ Costeffectiveness

Remember, we built the prototype!

ESL ey

A SUhmdlaw of rm‘ Amarican Elsctronic Leboratodies, Inc,
495 Java Drve Subsidiary AEL Industries, Inc,

PO, Box 3510 P.0, Box 652, Landsdabe, PA 10446

(215)822-2020, TWX [510}661-4076

Sunnyvale, CA 84088-3510
408.738.26888



ATE: NECESSARY FOR
ARH SUPPORTABILITY

BY MAJOR DAVID B. AARONSON

J

Helicopter (AAH) Program, supportability
has been a high priorty item and as we
near fielding, it becomes more important.

The AAH Program Manager, in conjunction
with Hughes Helicopters, Incorporated (HHI),
ACA Martin Marietta Aerospace (MMA), the
TRADOC community and the Commaodity Com-
mands has worked diligently since 1977 1o
develop one of the most comrpehensive auto-
matic testing capabiiities ever produced to sup-
port a fielded weapon system. This support will
be provided by the OQ 200 (VI2/MSM Electronic
Equipment Test Facility.

ATE and how it works

The APACHE Electronic Equipment Test Fa-
cility utilizes computer based Automatic Test
Equipment (ATE) fo test and diagnose failures
in APACHE aircrafi components. This is accom:-
plished by providing stimuli o the units under
test, which simulates the aircraft environment,
and then measuring the resulls to determine the
faulty parts within the tested components.

We start with an AN/USM 410 ATE, similar to
the ATE now found in the AN/MSM 105 (V)1
system fislded in USAREUR. It is comprised of
a computer, power supplies, input and output
devices, equipment necessary for conirol, and a
station which allows the ATE to interface with
the equipment under test. To this basic set we
add equipment that is necessary to test
APACHE peculiar aircralt components, a pro-
grammalble 400 Hz power supply, a pneumatic
A :_ - ﬂil‘;uhm— i
FOR THE AAH AND mmﬁ I?g et
OF AUTOMATIC TEST EGUIPMENT (ATE).

Fﬁcumwrmtmmmﬂhm
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medule, video monitor, photometer, and an ad-
ditional interface station.

Examples of APACHE systems requiring this
augmentation are the Air Data Subsystem,
HELLFIRE Subsystem and the Integrated
Helmet and Display Sighting System
(HADSS), The basic ANUSM 410 and
APACHE peculiar augmentation are produced
for the Army by RCA in Burlington, MA, under
subcontract to HHI.

Also incorporated into the APACHE ATE is a
unique electro-optical test capability for use with
the TADS/PNVS related aircrafi components.
The electro-optical bench is a precision davice
which will provide to the field a capability that
previoushy required time consuming and subjec-
tive analysis of complex data to test and diag-
nose fallure in electro-oplical components. The
measurement and analysis is now done auto-
matically with a high degree of accuracy and
represents a first for Army ATE. The Electro-
Optical Augmentation is being produced by
Martin Marietta Aerospace, Oriando, FL.

Lead-in: A Test Program Set

To allow the Automatic Test Equipment to do
its job, each component that will be tested re-
guired a Test Program Set (TPS). A TPS is
comprised of a computer program, cabling, in-
terface devices and any special documentation
that might be required. The computer program
instructs both the ATE and the operator how to
test the particular component, and the cabling
and interface device provide the electronic con-
nection between units under test and the ATE.
Approximatedy 180 TPS's are being developed
for fieiding to the Awviation Intermediate
Maintenance (AVIM) units.
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AFACHE ELECTRONIC EQUIPMENT TEST
ELECTRONIC

TEST FACILITY

00-780{V)2 MSM FACILITY
EQUIPMENT FAMILY TREE

TEST STATION
AN/USM 410{V)5

STORAGE VAN
IMA31E1 MoD

AN/USM 410[V)4 APACHE PECULIAR]| |ELECTRO-DPTICAL
CORE ATE AUGMENTATION

TEST
AUGMENTATION
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PROGAAM SETS EQUIFMENT
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APACHE
ELECTRONIC
EQUIPMENT
TEST
FACILITY

EQ AUGMENTATION

AN/USM-410

APACHE PECULIAR
EQUIPMENT

All the Automatic Tes! Equipment is housed
in an expandable 35 fool environmentally con-
trolled semitrailer van, The van, when in the
transport mode, is the normal width of 8 feel.
When deployed, however, il expands to 14.8
feet and provides a spacious mobile shop for the
testing of APACHE alrcraft components. As a
companion to the expandable test van, we are
fielding a standard 35 fool non-expandable
semi-trafler van (XMS91E1 Mod). When de-
ployed, it will be physically connecled to the test
van by a passageway and will be custom con-
figured on the interior 1o store all test program
sets and ancilliary equipment. The development
and production of the expandable van, the
modification of the storage van and the integra-
tion of the equipment into each is being accom-
plished by RCA, Burlington, again, under sub-
confracl to Hughes Helicopters, Incorporated.

The APACHE Electronic Equipment Test Fa-
cility will be operated by MOS 35C personnel,
who will be trained at Fort Gordon, GA. Pre-
liminary ftraining was conducted during
Movember-December 1983 at RCA, Burlington,
for six Fort Gordon personnel, These soidiers
then participated in a Physical Teardown/Logis-
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tics Demonstration also at ACA, in January:
February of this year to validate maintenance
procedures and insure the ATE is logisticall
supportable,

Field evaluation

Early this summer we will go 1o For
Huachuca, Arizona, and evaluate the prolotype
test facility in an operational environment 10 en
sure that we provide a system to the user whick
is both operationally effective and maintainabie.
This will be followed by a system being
delivered to Fort Rucker in the fall to support the
aircraft training base and one 1o Fort Gordon for
the training of 35C personnel, The initial fielding
of the test facility will be to Fort Hood early nex

year.

In summary, the AAH Program Manager's Of
fice has systematically developed a facility tha
extends to U.S. Army Field units a consolidatec
capability herstofore only found in  mam
spparate TMDE test sets. This capability wil
greally enhance the AVIM mobility and support
ability of the APACHE allowing it to be smoothly
integrated into the modernized Army comba
forces, 1]
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"THE SURVIVOR"...to the target
and at the target

- The Army’s AH-64 Apache has built-in survivability with
- fuel tank inerting by Clifton Precision’s On-Board Inert Gas
i Generating System (OBIGGS). For more information on -
the latest in molecular sieve technology contact Clifton
Precision, Instruments and Life Support Division, Box
/4508, Davenport, lowa 52808, Telephone: 13191 383-6000, -
3 'B|BX 46-8429, TWX: 910-525-1197.

?'i'
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Instrumants & Lide Suppon Division




POST DEPLOYMENT
SOFTWARE SUPPORT

BY JULIUS ROMANO

\

is an integr avionics and distnibuted
pracessing fife control system which incor-
parates a variety of microprocessors intermeash-
ed in a closed loop operation and communi-
cating through a multiplex subsystem (MUX).
Thirteen different subsystems contain signifi-
cant amounts of computer software functionally
organized io provide a lotal system software for
the employment and control of the APACHE, In
addition to the onboard computer software,
Ground Support Equipment (GSE) software is
extensively utilized’ to support the onboard
equipment systems. This includes the software
required to automatically test equipment, the
trainer software, and the software required to
oparate and maintain the equipment to suppon
the software.

The impact of software changes

Itis a well known fact that the majority of soft-
ware cost occurs in maintenance during the
post deployment phase rather than during the
development phase. During deployment, soft-
wara changes will be required for various rea-
sons from comection to meet original require-
menis, 1o changes needed to meet new require-
ments. A main advantage of computer software
is that the system function can be changed ea-
sily without impacting weight or volume. How-
ever, unlike hardware, there are no visible prod-
ucts available for evaluation except the formal
documentation. This gives rise 1o a complex
process requiring careful integration of diverse

T HE APACHE mission equipment package

ABOUT THE AUTHOR

WORKING WITH 13 DIFFERENT SLHS-‘FS'I'EMS JLILH.IS

ROMAND |5 THE AAH PMO ENGINEER RESPONSIBLE FOR
THE DEVELOPMENT OF APPROPRIATE SOFTWARE.
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disciplines, technical activities and managemen
controks. Within the complexity of the APACHE
software dependent system, each change mus
be treated from a modular, subsystem, and tola
system aspect, Each change must be verifiet
and validated, interfaced, documented, ang
configuration managed. It is the composite o
these capabilities that make up Post Deploy
ment Software Support (PDSS). Without PD
58, a systemn s not supportable regardless o
the integrity of hardware definition and docu
mentation. The APACHE Program Manager has
recognized the need for total supportability an
to this end has undertaken the task 1o develof
the APACHE Post Deployment Software Sup
port Facllity (PDSSF) consistent with the
policies of DOD Directive 5000.29.

The APACHE computer resources

The APACHE computer résources consist o
computers, Computer Program Configuratior
ltems (CPCls) and software documentation fo
the onboard systems, the trainer systems, GSE
and the PDSSF itself, The onboard compute
resources consist of 13 CPCls optimized unde
the distibuted processing and  integrater
Multiplex Bus (MUX) techniques, These com
puters, more appropriately called micro
processors, perform the necessary compuia
tions and logic commands to defing th
APACHE's weapon firing modes and con
straints and to deliver munitions on target. In ad
dition, these microprocessors provide naviga
tion and backup (fty by wire) flight contre
capabilities.

The trainer systems make up five CPCls. Thi
software provides the capabilities to identify an:

produce maintenance tasks relaled to the air
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craft subsystems and familiarize crewmembers
with the crew stations’ controls and displays.

The GSE includes the AN/USM-410 Auto-
matic Test Equipment (ATE) System which is
a Data General Eclipse minicomputer based
system. The ATE system provides for automatic
tesling and fault isolation of elecironic com-
ponents. The ATE includes a Test and Repair
Subsystem, AVIM capability, a Peculiar Sub-
system, Electro Optlical Subsystem and
operating system software. Test Program Sets
(TPSe) control specific functional and fault isola-
tion testing on a Unit Under Test (UUT). These
lest programs are prepared al the source
language level and interface with the operating
system software. The TPS consists of the test
program, test program instructions, imterface
device and supplementary data utilized to 1es1
units on the AVIM test station.

The Governmen! Furnished Egquipment
(GFE) computer resources consist of two CPCls
embedded in the Target Acquisition
lion System (TADS) and are part of the 13 1otal
onboard CPCls.

Finally, the PDSSF computer resources con-
sists of the hardware and software resources re-
quired to meel the requirements for PDSS and
o operate and maintain the PDSSF itself.

The vital tool

The APACHE PDSSF is the tool required to
support the totality of the long-term APACHE
software maintenance tasks, “Maintenance™ is
used here to refer to software changes rather
than to “repair”. The “ones’ and the "zeros"
that combine to make up instruction words do
not deteriorate or fall as mechanical or elec-
tronic components do, so software has na need
whalsoever for maintenance in the usual repair
sense,

The APACHE PDSSF is functicnally made up
of wo elements: the Software Support Station
(555) and the Software Support Library
(S5L). The 555 is a collection of hardware, soft-
ware and formal documentation thal provides
the capability to modify, verify, and validate
changes to the APACHE software independent
of the orginal designer, The SSL provides for
maintaining configuration-managed software
documentation, recording program  changes
and their rationale, traceability of changes,
slatus of software programs, sofiware quality
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assurance and configuration management pro-
cadures, and maintenance of machine readable
source and object codes. The S5L also contains
a set of documentation of all onboard, trainer,
GFE, ATE TPSs, PDSSF and PDSSF mainte-
nance and operation procedures manuals.

The development of the APACHE PDSSF is
in accordance with a contractual statement of
requirements. Implementation of these re-
quirements follow the details stipulated in the
APACHE PDSSF Development Plan (PDSSF-
DP) where each approach implementing a re-
quirement is evaluated as alternatives and
deemed most cost effective. The PDSSFDPisa
Government/Contractor  living document
stipulating exactly how each PDSSF require-
ment is 1o be satisfied.

What the facility can do

The basic capabilities of the PDSSF are:

® Source Code Assembly and Compilation

® Program Listings and Cross Reference
Printouts

® Access lo Program Memaory

® Onine Access — Debug Modes

& Program Control

® Program Execution

& Verification and Validation

® ‘Library Capabilities

Assembly and compilation of source data,
storage of resultant object modules and genera-
tion of executable load modules are provided
using a host computer based assembler
system. The assemblers for the enboard CPCls
are based on the System Engineering
Laboratory (SEL) Model 32/55 host computer.
SEL-based assemblers allow commonality of
user interface and output format since there is
only one basic procedure. The ATE source code
is produced by its own station. Socurce code
assembly and compilation for trainer devices is
currently under study.

Access to mass storage is accomplished in
part by mapped programming execution in con-
junction with the SEL host computer. Informa-
tion on disc packs is either written to or read
from text files containing B0-character words, 72
characters of printable ASCIl data and eight
characters of sequence numbers. These files
are used as source input to the CPCI
assemblers, the MUX Data Base programs, the
standard SEL programs, and other programs,
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With this feature, the program editor can add,
delete, copy or modify program lines.

On-line access requirements are met-by im-
plementing a Software Emulation Develop-
ment System (SEDS). The Hi-Level DS 370
systern was chosen for this task because of its
versatility to support any of the Programmable
Read Only Memories (PROMs) and Random
Access Memories (RAMs) used in the onboard
CPCls. In general, the DS 370 provides a
writable control store RAM to replace the control
store PROMs of the CPCl memory. A trace
capability allows tracking of micro-instructions
throughout the multibus paths within the
memary architecture,

Program control is also achieved by im-
plamentation of a SEDS. The onboard CPCls
are composed of eight, 16, and bil-slice ar-
chitectures. A TEKTRONIX Model 8540 SEDS
is being considered for this eight and 16 bit ar
chitectures while the DS 370 emulation system
will be used for the bit-slice machines. The 8540
system consists of an emulator pod with support
software, logic analyzer, and a RS 232 com-
munication link. The system replaces the
microprocessor of the CPCI by way of the inter-
face pod. The software emulation processor of
the 8540 operates in a mode that is transparent
to the CPCI and provides the host computer
with direct memory access and interrupt
capabilities. The logic analyzer is used for
analysis, debugging, verification, and software
performance evaluation.

Testing software functions

The capability to support CPCI software func-
tions testing is also provided by the SEDS.
Modified CPCI hardwarae is used to obtain ac-
cass to the Central Processor Unit (CPU) and
PROM to allow the unit 1o be integrated into the
software emulation system that supports CPCI
level tests. Integrated CPCI level tests will pro-
vide the capability to execute any function
described in the CPCI specification and can be
explicity demonstrated in a pseudo system en-
vironment.

A Software Development Center developed
by the trainer contractors is being considered as
part of the PDSSF to support the five trainer
CPCls. Each trainer is actually supported by a
computer, core memory, mass storage system,
bus controller, compiler, and operating system,
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Undear no alternative will the trainers become an
integral part of the PDSSF. While a trainer soft-
ware modification can be developad and tested
in the PDSSF, final validation of the change will
be accomplished on the actual trainers,

All in one place

The PDSS Library (PDSSL) is responsible
for the storage and maintenance of all APACHE
onboard, ATE, and trainer software media and
documentation. It also supports software con-
figuration management. Storage maintenance
and change control are supported by the SEL
host computer which is part of the PDSSL.

Each CPCl is represented by ten (10) different
types of software filas in the PDSSL. They are:
Program Source Files
Program Listing Files
Program Object Files
Program Load Files
Program Revision Files
Program Revision Logs
Program Execution Task Files
Program CPCI Executive Task Files
Program Scenario Files
Program Flow Chart Files

The SEL Computer and a word processing
station supports the PDSSL. All the files are
stored on magnetic tapes. The word processing
station is a stand alone Wang Model Q15 115-2
station consisting of a line printer, a CPUMWin-
chester desk unit, and two video display ter-
minals. This station is used to create and update
PDSSL documentation. Processing of files is
accomplished on the SEL computer, A Data
Base Management System (DBMS) is planned
to accomplish the tasks of file research, sorting,
madification, and report genaration,

The ATE Systern, TPSs, and supporting
devices will be provided within the PDSSF,
These systems have the inherent capability to
evaluate design, development, and tesling de-
sign changa.

A first for the Army

In conclusion, the APACHE PDSSF will pro-
vide lotal system software support for the life cy-
cle of the APACHE. When completed, it will be
the Army's first major software support center
capable of independently maintaining and con-
trofling all aspects of the APACHE computer
resources. {11}
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Be on target with

AHF Ejector
Systems

AHF gjector systems are built
rugged and tough, yet have the
quality and precision to meet today's
requirements for sophisticated
weaponry. With an AHF custom-
built ejector system vour military
helicopter, fighter ——=_

or bomber becomes

a more efficient weapon. =

Strong & S S
Reliable f'g\ Pl
Designed to obtain Il s -y
maximum strength at a S5 SRR
minimum weight, AHF
ejector systems can be
provided with internal safe
locking, self latching suspension
hooks, automatic swaybracing
and emergency jettison,

Cost
Effective

All manufacturing, including machined

parts, sheet metal forming and electrical
assembly is done by AHE This all-in-one
capability assures you of a lower cost per

unit.
Our Engineered Products Division can If you want a quality weapon suspension
build ejector systems to your specific systern for that helicopter or aircraft that
criteria. We have our own laboratory for  can't afford to be off target — then make
experimental and qualification testing, AHF ejector systems your first choice.

0 jl.ﬂ' CRAFT HYDRO-FORMING, INC.

131 East Gardena Boulevard / Gardena, CA 90248

Telephone (213) 321-0563 TWX 910-346-7632
Mailing Address: Post Office Box 2310/ Gardena, CA 90247-0310




APILOT’S BEST
FRIEND

An aircraft where all systems are go.

Conditions verified
in seconds by RCA's
unit level Simplified
Test Equipment
(STE-X). Applied
successfully to land
based fighting
systems, STE-X is
available for
applications in
Army Aviation,

Automated
Systems

Burlington, Massachusetts
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APAGHE: ON THE
]
BY MAJOR (P) SAMUEL D. WYMAN, Il
A

ternational debut in 1882. The COMNUS

portion stopped at twelve installations to
give the Army community a firsthand look at the
nenw APACHE.

The international portion not only presented
the APACHE to USAREUR forces, but also in-
cluded a demonsiration 1o the West German
Government by Hughes Helicopters, In-
corporated (HHI), a visit 1o SHAPE Head-
quarters and General Rogers, the APACHE's
first crossing of the English Channel and the
Famborough Airshow — the capstone of the en-
tire tour. To say the least, 1982 was a vory busy
yaar for the APACHE. The CONUS and Euro-
pean tours gave most of the aviation community
thair first ghimpse of the promised APACHE.

A workout in the desert

Nineteen hundred and eighty-three found the
APACHE on the road again. This time to lsrasl
wilth a stop-off at the Paris Airshow. The follow-
ing is a glimpse of the APACHE on its overseas
trip:

The same prototype APACHE that trekked
across the U.S. and Europe in 1982 was
prepared and loaded with its ground support
equipment into an Air Force C5A at the Marine
Corps Air Station in Yuma, AZ, for its trip to Tel
Aviv, lsrael. The purposes for going halfway
around the world were to conduct a detalled
quantitative and qualitative sand erosion test
(SET) so that the effects of the actual Middle
East environment could be verified on the

T HE APACHE made its national and in-

ABOUT THE AUTHOR: :
MAJDR “SAM WYMAN SERVES AS THE ASSISTANT PRO-
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APACHE and, while thera, honor a request by
the Government of Israel with a demonstration
of the APACHE's capabilities, The various types
of sand found in Israel are representative of
those throughout the entire Mid-East region and
are remarkably different from those found where
the: APACHE has been previously lested.

While enroute to Isragl, the APACHE stopped
in Germany and was leased to HHI for the Paris
Airshow, When the APACHE arrived al Rhain
Main Air Base it was ferried to Finthen Army Air-
figld, home of the Bih Aviation Battalion (Com-
bat), 8th Infantry Division. Finthen became the
temporary home for the APACHE during the
lease transfer from the Army to HHI and back
again. The soldiers of the Bth AB{C) and
especially those of the host unit, D Co, provided
the APACHE with outstanding support and
friendly hospitality.

Who was escorting who?

HHI took the APACHE to the Paris Airshow
where it created quite a slir among the
agrospace community and wisitors. An in-
teresting happening occurred enroute o Pans
from Finthen. The weather was fypically
European-marginal albeil legal. The HHI escor
aircraft accompanying the APACHE required
the APACHE to navigate for him. While the
APACHE was proceeding comfortably along
with its precise navigation system and visionic
aids, the escor aircraft kept falling further
behind wntil it was obvious that he would have 1o
wail for better weather the next day. This is a
practical example showing only in a small way,
the capability of the APACHE with its state-of-
the-art systems.

Mormally “jets” draw all the attention al the
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ISRAELI SOLDIERS ASSIST IN LOADING AN APACHE
DURING A DEMONSTRATION IN ISRAEL.

big intermational airshows, but this time at Paris
the APACHE was the notable exceplion to that
rule. The APACHE aptly demonstrated for all to
see that it is truly a “Total Systemn For Batle™
giving the tactician battlefield superiority and the
strategist new flexibilty in applying the prin-
ciples of war, The APACHE pigued the inlerest
of the world's aerospace experis because of ils
performance and integrated technalogy.
Representatives from countries were given
onentation rides in the APACHE, each ong be-
ing entranced with APACHE's capabilities. Mar-
tin Marietta Aerospace (MMA), manufacturear
of the TADS/PNVS, supplied HHI with a TADS
trainer that was used o give selected VIPs a
thorough briefing on the operation of the TADS.
This enhanced the orientation rides and gave
those who did not have a flight an opportunity to
get some “hands on" experience with the
system, When all the orientation flights and
walk-around briefings were completed, all attend-
ing were convinced that the APACHE was not
only the bast helicopter around, but also the
best new weapons system too. The time and ef-
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fort spent by HHI a1 the Paris Airshow
reawakenad MATO's interest in the AH-64 and
carainly kindied awareness of the APACHE in
many of our other allies’ eyes also. The
APACHE left Paris after a week in the limelight
fo continue on its mission to |srael.

Returning to Finthen AAF, the APACHE team
gathered its equipment, said its goodbyes and
maved back to the Rhein Main Air Base staging
area where it quickly loaded the APACHE back
on a C5A and departed for a non-stop flight to
Israsl.

A warm welcome in Israsl

Arriving in Israel on B8 June, after a shor
seven hour flight, the APACHE was met by a
very warm welcome from a contingent of the
Israeli Air Force (IAF) and met an equally
warm, sunny day. The reason the LAF met the
APACHE is that in Isragl, everything that moves
on the ground belongs to the Army and every-
thing that flies in the air belongs to the Air Force,
So the demonstration was 1o tha |AF and not to
the Israeli Army. Then it was time to unioad and
maove 10 an |AF base just south of Tel Aviv which
would be home for the APACHE for the next
manth during the demonstration to the IAF and
the Sand Erosion Test.

The APACHE continued demonstrating its in-
herant reliability by being ready to start a
demanding flight and performance evaluation
the very naxt day after being on the road for over
two weeks. IAF test pilols and maintenance
managers were given a comprehensive ground
school prior to the aircraft's arrival which made
the IAF pilot's transition much quicker and pro-
vided the IAF maintenance personnel the back-
ground 1o proparly evaluate the APACHE's reli
ability and maintainabality.

The IAF pilots fell in love with the aircraft the
first time they flew it. The first part of the evalua-
tion, as stated above, was the “checking out” of
IAF pilots. For each flight during the evaluation
there was an HH| test pilot in command of the
gircrafl. The next portion of the evaluation was
fiight performance and handling qualities. Much
1o the IAF pilots surprise, not to ours, they could
not believe the APACHE could operate al or
above iis primary mission gross weight in the
hot Middie Eastern environment when days
were hotter than the 35° F design day and have
the agiity and extra power margin that they
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* When Yot Need Us,
We'll'BeThere

Delivering More Firepower, 24 Hours a Day,
Than Any Other Helicopter in the World.
AH-64 APACHE

€3

Hughes Helicopters, Inc.
Culwer City, California S0230

¥ Armament shown is for typical U.S. Army Mission options. Neadly 2 1/2 tons of armament
payload is available. 1000 ibs per weapons pylon. Numarous armament options available.




found. The APACHE nol only measures up on
pap-et but also oul in the real world where it

‘I'ha remainder of the demonstration con-
sisted of an operational evaluation of flying mis-
sion profiles in different configurations and in dif-
ferent locations throughout lsrael to evaluate the
flexiblity of the APACHE's mission capabilities.
One such mission demaonstrated the extended
range capability by using two external fuel tanks
with two racks of eight HELLFIRES each giving
a deap interdiction capability. It was nol only the
fiight performance that caught IAF pilots atten-
tion, but also the visionics (TADSIPNVS) and
fire control, The TADSPNVS proved to the IAF
the night capability of the APACHE which adds
another dimension o the battlefield. There s
“night fighting" and then there is “night
fighting.” The APACHE is the system designed
to win on the battlefield at night. The demonstra-
tion to the IAF showed this.

Sand erosion testing

After three weeks of exhaustive demonstra-
tion to the I1AF, the APACHE entered one of its
most demanding tests to date — The Sand Ero-
sion Test. At the start of this test, the IAF provid-
ed a captured Soviet-made T-62 tank as a target
for the APACHE. The APACHE, never having
fired at an actual T-62 before, accepted the
target offer. The firing was conducted on an
operational mission profile. The APACHE
navigaled lo a firing position in the deser, put
the “laser spal” on the target, launched the
HELLFIRE and killed the tank. (See opposite).

To say the least, the Sand Erosion Test
siarted with a bang. Even though the HELLFIRE
shot was spectacular to those who hadn't seen
one before, and proved again the APACHE's
capability, the real value of the two week sand
test was in the drudgery of the daily routine of
collecting ground and air samples of sand and
dust to document the environment that the
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APACHE flew in during the course of the test
The AFACHE had been “baselined” at the
beginning of the test so that measurements o
the effects of sand erosion and dust ingestior
could be correlated with the samples taken dur
ing the flights. For each flight, an escort helicop
ter (provided by the 1AF) carrying members o
the APACHE team would accompany the
APACHE on its mission profile o photograpk
and retrieve samples of the sand and dust envi
ronment. Flight profiles were chosen to provide
a variety of differant types of sand that are founc
throughout the entire Mid-East region. The
APACHE team mambers taking those picture:
and samples got a real “taste” of the deser
having to trudge through the 100° + F tempera
tures and blowing sand to get them. They'll no
forget the Megev Deser for a long time.

The resuls of this extensive sand erosion tes
are being used to validate performance predic
tions and maintenance procedures for the
APACHE. The combination of the demonstra
fion to the |AF and the sand erosion test provid
ed over a months” time (54 flight hours
operating in the Mid-East environment. Thi
once again provided the APACHE's capability tc
do the job anywhere.

Heading home again

Celetrating the 4th of July in lsrasl, the
APACHE team loaded up once more and on
July 83 headed home one more time
Everywhere the APACHE goes, there are new
friends to make and new things 1o leamn. Thi
trip provided an abundance of both. The

APACHE — on the road again. i
APACHE'S ITINERARY

20 May 1883 ... e Trip Start:

24May—5June. ..ol Paris Airshow

8 June-24 June, . Barmmtra.lm to USAREUF
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1983: APACHE ON THE ROAD AGAIN!

LEFT: Besides the daily flight routines
at the Paris Airshow, the APACHE is
also put on public display.

BELOW: APACHE departs an Israeli
base to fly another evaluation mission
profile.

LEFT: APACHE fires a HELLFIRE

missile at a T-62 target tank during

sand erosion testing in Israel.

~ | BELOW: The captured T-62 target tank
~| supplied by lsrael.
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APAGHE AGGEPTED
ONE MONTH EARLY

BY BRIGADIER GENERAL (P) CHARLES F. DRENZ

accepted delivery of the first production

AH-B4A APACHE attack helicopter at the
Hughes Helicopters AH-84 Assembly and Flight
Test Center in Mesa, Arizona.

Delivery of the first production APACHE took
place only seventeen days after it made a
lextbook-perfect first flight on January 9, 1984,
and one month abead of contract delivery
schedule. The initial thirty minute flight was con-
ducted without incident, confirming the quality of
work performed by the entire Hughes
Helicopters APACHE Production Team.

A vigorous effort

Full-scale production of the APACHE began
just ten months earlier, in March 1983, when the
first APACHE fuselage arrived in Mesa from the
Teledyne Ryan Aeronautical faciliies in San
Diego, California. Since then, Mesa assembly
and flight test workers have labored diligently to
produce a high quality *'first article™ for the U.S.
Army. Current plans call for the production of
515 APACHES by 1989,

The first production APACHE became Army
property during & ceremony in which Norm
Hirsch — Vice President of the AH-64 Program,
and Paul Henney — Vice President and
General Manager of the Mesa facility, com-
pleted official paperwork and presented the air-
crafl's logbook to Colonel Joseph Campbell,
Commander of the U.S. Army Plant Represen-
tative Office at Hughes Helicopters.

During the past 11 years, the AH-84 program

o N January 26, 1984, the US. Army

LEFT: NORM HIRSH, VP, AH-64 PROGRAM, LEFT, AND
PAUL HEMMEY, MESA VP & GENERAL MAMAGER,
FLANK COL JOE CAMPBELL AT THE ACCEPTANCE.
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has passed many significant milestones on its
way to becoming a fully mature weapon sys{em.

From program inception in June 1973
throughout competitive development and fly-off,
the AH-64 prototypes exhibited superior perfor-
mance characteristics thal resulted in the
Army’s selection of the Hughes AH-64 prototype
as the best airframe for the enginearing
development and system inlegration phase of
the program.

Hughes built five prototype APACHES during
development. All total, the prototypes have
undergone more than 4,500 hours of rigorous
testing before the first production APACHE
began its historic journey down the assembly
line in Mesa. Throughout the program, all of the
APACHE's electronics, sensors, computers,
and weapons were successfully integrated and
tested. Rotor systems, flight controts, dynamic
components, and aircraft structure wera sub-
jected to torture tests to verify that durability and
survivability standards had been met.

High tech enhancements

Early in the development program, the
weapons and sighting syslems ware upgraded.
The Rockwell laser-guided HELLFIRE missile
replaced the TOW anti-tank missile, the Hughes
30mm Chain Gun automatic cannon replaced
the WECOM 30, and a more advanced Target
Acquisition and Designation Sight/Pilot
Might Vision Sensor (TADS/PNVS) system
was chosen to replace the M-65 Tow Sight.

These decisions to mowve dramatically into
emerging high technologies have significantly
enhanced the combat capability of the
APACHE, and have given the AH-64 day/night,
all weather capability and the standoff ranges
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neaded to insure survivability. The addition of
these advanced systems afford the knock-out
punch required to fight out-numbered and win
against hostile armored forces on the modem
battlefield.

During the summer of 1981, prototype AH-
645 completed a 3month field exercise —
Operational Test Il — designed to prove their ef-
fectiveness in an operational environment.
Three protolypes, operated and maintained by
Army crews, were used in the tests and eamed
very favorable marks from the evaluators, In
fact, operational data collected during the field
tests clearly indicated that the AH-64 performed
better than required by Army specifications.

To ilustrate, a tolal of 412 flight hours were
flown by the APACHEs during the tests at FL
Hunter-Liggett. Army crews achieved a mainte-
nance manhours per flight hour performance of
5.65, compared to the Army standard of 14.4;
and, the Army-operated AH-64s recorded a
mean time between failure rate of 21.1 hours,
compared to the Army standard of 17 hours,

The statistical data demonsirate that fielded
APACHES will require significantly lass mainte-
nance time and support than other Army heli-
copters, Also, life cycle costs will be greatly re-
duced.
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ABOVE: BG(F) “CHUCK" DRENZI, THE AAH PRO-
GRAM MANAGER, CHECKS OUT THE COCKPIT.

By the end of August 1981, the prototypes
had accumulated a combined flight time of more
than 3,000 hours. Extensive and rigorous con-
fractor testing, and the high marks received dur-
ing the operational testing clearly indicated that
the AH-684 was ready Tor production.

Although President Reagan had signed the
Defense Bil authorizing the first year procure-
ment of APACHES in 1981, production wasn't
formally launched until March 1882 when the
Defense System Acquisiton Review Council
(DSARC) gave the go-ahead. By then, the
APACHE was the most thoroughly tested and
proven helicopler weapons systemn ever made.

Entering a new era

With the delivery of the first production
APACHE, the Army enters a new era of high
performance and technology. The APACHE will
provide commanders with reliabile and flexible
firepower around-the-clock and in adverse
weather to meet rapidly changing batilefield re-
quirements. With the APACHE, Army Aviation
joins forces with the Infaniry, Armor, and Ar-
tillery as a full-fledged member of the Combined
Arms Team, ([}
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FIRST ARTIGLE
TESTING

BY PAUL W. BASS
AND ROBERT D. HUBBARD

-

.
A

¥ now, if you have baen following the pro-

gress of Ihe APACHE helicopter, you

have probably heard statements like "', . .
the maost thoroughly tested helicopter ever”’ or
“mever has such an extensive development test
program been conductad by any service prior 1o
production. With more than 4,000 flight hours on
{he development aircraft, what can possibly still
be required?"

These statements certainly have a basis, Per-
haps an obvious question is then, “Why do you
have to conduct the extensive first article testing
planned for the program?" This short disser-
tation will hopefully answer the question and
provide some detail.

Aim: No degradation of attributes

First article tesling is a regulatory requirement
that must show/validale successful transition
from development lo production. The test re-
sults must confirm that the attributes of the
APACHE have not been degraded during the
transition process 1o production, There are good
and valid reasons for this Army requirement.
While many examples can be given for the re-
quirement, we will stale a few in the varipus
engineering disciplines.

During development, because of the very low
procurement numbers, many mechanical com-
ponents are fabricated using what is commaonly
referred 1o as "hogouls.” "Hogouts” are
basically the use of malerial billets and perform-
ing necessary machining operations o make
the parl. This is a time consuming and expen-

THE AUTHORS:

PROGRAM COORDINATOR IN THE
AAH MO WHILE ROBERT D. HUBBARD IS CHIEF OF THE
SYSTEMS ENGINEERING DIVISION, AaH PMO.
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sive process thal could not be used in produc-
tion to meet the rates required, So, in production
these “hogouts™ are fransformed into castings
or forgings. First aricle tests must confirm that
the strength and operating characteristics of
thesa components are not degraded.

Electrical wiring of prototype aircraft go
through an evolulionary process during
development. Most economical wire sizes and
optimum wire or harness routings are of secon-
dary importance. In production, the wire size
and routings are optimized io take full advan-
fage of production efficiencies. By the way,
there are about 17 miles of wire in an APACHE.

Software patching along the way

On-board computer software is maintained in
a rmeadily changeable configuration during
development. As discrepancies are found,
“patches” are made to the software to cormect
the problem. In production, the software be-
comes a tightly controlled configuration end
item. Including micro-processors, the APACHE
has 13 computers with about a 380,000 word
capacity. As can be readily seen, the challenge
of confirming the production software is a
formidable task.

In the Government's contract with Hughes
Helicopters, a detailed matrix of individual first
arficle 1est requirements has been laid out. The
first two production APACHE helicopters (PV01
and PVD2) have been specially prepared for the
task by incorporating a large array of on-board
instrumentation. PV01 has been designated the
structural, performance and flight handling air-
craft while PVO2 is ear-marked as the systems
1est vehicle. Both of these aircraft have recently
started the contractor portion of the first article
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tests. During a span of approximately 10
months, both contractor and Government test
pilots will execute the planned test re-
quirements. Initial emphasis will be on PV01 in
order to establish an operating flight envelope
for all succeeding production aircraft, PV02 will
concentrale on systems operations and ac-
curacies.
1984 testing schedule

Figures 1 and 2 below poriray a generalized
plan for the conduct of the APACHE first aricle
flight testing. Preceding the flight tests, there are
extensive ground tesis and checkouts. We an-
ticipate that the actual duration of flight tests
may be somewhal shorter than shown due o
the use of modernized computer operated test
and checkout equipment on the APACHE pro-
duction line.

The periods shown as " Army Evaluation” are
when Government testers from the Army Engi-
neering Flight Activity (AEFA) of the Aviation
Systems Command (AVSCOM) and the Avia-
tion Development Test Activity (ADTA) of the
Test and Evaluation Command (TECOM)
make their independent judgments. We ob-
viously do not repeat every data point achieved
during development. The contractor spot
checks data points validating performance and
the Government tester makes a limited spot

check of those data points deemed most critical
to the total system performance and usage.

Mot cbvious from the above, or from the
figures, are a number of related first article test
aclivities. Cerlain mechanical and electronic
components are undergoing verification and
validation (V&V) testing. These tests are con-
ducted in laboratories and cover such things as
component level electro-magnetic inter-
ference/electro-magnetic compatibility
(EMUEMC), corrosion, fungus, fatigue, and
static tests. In the main, this V&V testing is re-
quired due to producibility changes made during
transition 1o production. Another important effort
is the final qualification of peculiar ground sup-
port equipment (PGSE). Essentially, PGSE
must go through the same type of tests as the
aircrafi. This effort is on-going and will be com-
pleted in time to meet require-
ments. Automatic Test Equipment also follows
the same basic procedures as outlined above
and is discussed in another article in the
magazine.

In summary, it is hoped that this short descrip-
tion will provide the reader with a better ap-
preciation of the APACHE's first articla test. The
results of this test effort will provide the user with
the best possible attack helicopter and insure
the U.S. Army gets all the “bang" for the bucks
it invested, i

FIRST ARTICLE TESTING

FIGURE 1 — PV

1984
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PRIMARY EMPHASIS:
FIELDING THE SYSTEM
BY BRIGADIER GENERAL (P) CHARLES F. DRENZ

A

tinue to roll oft the production line, the
reality of the APACHE joining the combined
arms team in the field in fast approaching. The
AH-84A APACHE Attack Helicopter will soon
meld with the other new fighting vehicles,
significantly increasing their combined lethality.
From the foregoing articles, it can readily be
seen that the primary emphasis is now on field-
ing and supporting the system. The APACHE
Program Manager's Office, the contractors and
subcontractors, and the DARCOM community
a5 a whole, are committed to providing the user

A S the APACHE Production Vehicles con-

with total system support. | view this as a major
challenge, but | also have confidence we will
meet that challenge with the same spiril and
dedication that have existed throughout the pro-
gram.

In closing, on behalf of the APACHE Team, |
am looking forward o the day we hand over the
first production APACHE to the soldier in thﬁ
field, 1

BELOW: The finst producton mﬂmuﬁ.kmflm
APACHE Advancad Attack Helicoptor i shown lilfling off Jan. 8
ion s insugural Bight al Masa, Arizona,

-
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EEFEB 21. The Chiadel Chapter, Professional-Business
Meeting. MAJ Randel Robinson, Cdr, D Troop, 1/101s1
Cav, guest speaker. Jonkins Hall Auditorium.

EEFEB 21. Washington D.C. Chapter. Professional Din-
nir Meeting. Mr. Richard Lewls, ODCSRDA, guos! speaker,
Fart McNair Officors’ Club,

EEFEB 22. Grester Atlamia Chapler. Late moming
professional-business meeling. COL Frank Estes, Chief,
Army Aviation Proponency Ofice, USAAVNC, guest
spaaker, Fl. MePherson Officars’ Club,

EEFEB. 24, Combined Arms Center Chapter, First Annual
Aviatlon Ball. MG Dave A. Palmor, Dep Comdi, USA
CAGSC, gues! speaker. Main Baliroom, Fi. Leavenworth
OHicers” Club.

EEFEB, 24 Aloha Chapter of Hawndl. Late afternoon
professional-business meeting. John Labansky, Sikorsky
Alrcrall, guest spoaker. Nakai Bar Room, Scholield Bar-
racks Officers’ Club.
EEFEB. 28. North Texas Chapter. Chapler Activa-
tion/Elections. Rodewsy Inn, Arfinglon, Texas.

MARCH 1984
EEMAR & Cedsr Rapids Chapler. Professional dinner
meeling. COL “Hank' Maloney, Chiel, Avistion Systems
R&D, USA DARCOM, guest speaker, Cedars Hotel.
WEMAR 7. Fi. Bragg Chaptler. Late aflernoon
professional-social Meeting. COL  Gersld E. Lethcose,
MILPERCEMN, DA, gues! speaker. FL. Bragg OHicers' Club.
WEMAR 7. Jack Dibredl (Alamao) Chapter. Professional lun-
cheon maeeting. BG{F} Chades F. Drenz, Program

PRODUCTION
(Continued from Page 23)

commodate a new micro-miniaturized TADS/
PMVS system reduced from 6 to 4 “‘black
boxes." The 4-box TADSIPNVS preproduction
gystem was extensively tested and integrated
with the other avionics and weaponization
systems, which had also undergone production-
type hardware and software updates during ear-
ly 1983.

ymm was relired in early 1983. AVO5 con-
finues to be utilized for support of individualized
production changes. AV0Z and AVOE were
refrofitted with -701 engines and have been ded-
icated to training new pilols since November
1883, i
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Manager—AAH, guest speaker. Forl SBam Housion O4-
ficers' Club,

EEMAR 14. Chesapenke Bay Chapler. Business-Social
Mesting. Edgewood Officers’ Club,

EEMAR 15. Army Avistion Center Chapter. Professional
luncheon meeting. BG Charles E. Teeter, Deputy CG,
USAAVNC, guest speaker, Fi. Rucker Officers” Club.
EEMAR 18. Plkes Peak Chapier. Late alemoon

EEMAR 16. Air Assaull Chapter. Mid-afterngon
prolessional-sockal meeting. MAJ Bill Eider, Cdr, B Co, 82d
Ay Bn (Cbi), and MAJ Tim Lynch, Cdr, B Troop, 1171h
Cav, guest speakers, Fi. Compbadl Officers” Open Moss.
EEMAR 18. Forl Monmouth Chapler, Profossional lun-
cheon meeting. GEN Donald R. Keith, CG, USA DARCOM,
guest speaker, Gibbs Hall, Ft. Monmouth.

EEMAR 22. Old lronalde Chapter. Chapter Pary. Abramas
Hotel, Garmisch.

EEMAR 22. Rhine Valley Chapter. Social Hour. Von
Steuben Hotel, Garmisch.

EEMAR 17-24. 1984 USAREUR Regional Convention. Pro-
tesslonal Sessions, Ski Weaek, Soclal Activitles, Regional
Awards Banguel. AFC, Garmisch, Germany.

It takes eight
to tango!

Our specipl issues have been, are, and
always will be “team” efforts and this 1584 “Ar
my Accepts the APACHE" Special Issus is no
exoEplion . .

‘Working behind the scenes in the develop-
mnl of the editorkal plan, authaor contacts, and
ihe assembly of tha issua's anticles, photos, and
charts ware Majors Samuel D. Wyman, Ill, and
“Tony" Sobul, both of the AAM Program
Managemant Oifice,

The two fied graders — **Sam™" sports a =P
after his titke — rode herd on the isswee and
mada canain thkal we doted all of our “I's™ and
crossed all of our "' T's"” by proofreading each of
the 25,000-phus words hat make up the issua.
Theew of us hare in Wastport also reviewed all of
the copy and, hopedully, with five pairs of eyes,
we've minimized the speling errors.

A few others also did maore than their share o
help us g#t it down on paper: BG(P) “*Chuck™
Drenz, and Jack Sallee and Greg Burrows,
both of Hughes .. and each has our sincera
thanks.

The issua twrmed out i be a much larger one
than we thought it would be, and this impached
on our final production and delvery dates. No
fauln of “'Sam'' or “Tony," however. Wi work
ad as quickly as we could and hope that the ef-
forts of all of the foregoing action officers and
authars provide you with a mone datased look a1
all of the facets of this really amazing machine.
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For mare than a yeer King Radio
r huves bean busy dew |5i|ﬁ and

latest word in HF capabality:
thae ANJARC-194,

Whan the first units enler the LS.
ory, they will provido Anmy
4 5 [Inchading the U'H-60 Black
Hawk, (0H-58 Kiowa, the CH-47D
Chinaak, the mew AHIP and the UH-1
Husey ] with advanced radios for the
demanding nap of the earth (NOE)
Imissinon

Whal does the US. Army find so
appealing nbout King HET Several
Pealures make the ANIARC-198 stand
oul. O s the MIL-STD 15538 data
bun iptoriace which provides compat-
ihility with the new ovionic systems
arehdinciur. Dther points in King's favor
mall girn and light wesght
ARC-190 (approximately 30
poumnds. for an inst sysbem) and

redishility associated with King
ogalpment. Thoss weight and Epach

ol =
Y-

sovings allow for 1he addition of other
mission payloads.

Ulilizing four microprocmssor chips,
the ANIARC-199 is ablo to maomatically
scan 20 preset channels ond 1o
mitnanatically recogates Incoaning volico
calls by thelr addresses. Add to these
fentunes scloctive squelch, BITE, variabln
power oulput, sacun volos and data
capability phos tha growth potential for
frequency agllity, frequoncy link analysis,
auinmaled communications and elsc.
tronie operating Enstroctions —and you
have the potontial of 8 truly ADAFTIVE
HF SYSTEM,

King Radio Corporation has also
developed the companion redio to 1be
AMIARC-190 —the AN/VRC-BA, This
mdio, which s functionally identical
1o the AMNIARC-190, will b installed
In Army vohicles. Both radios work
with tefephone-like simplicity to allow
Indicopber pilots b0 keep in fouch with
gronmd forces diiring tactical operations,
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Since winnlng this L5, Arimy
confract over o year ago, King Radio's
successes in tacbical HF haven't gone
unnaliced, Ancther HF U.||.1Iracl?1u.1.
already coma our way — this time
to build an advanced HF for use in ths
ragged operntional environment of tac-
teal Aghtor atrcrafl, King s developing
the ANIARC-200 [a derivative of |El:-
ANIARC-199), which will ba used in
an RAAF version ol the FIA-18 striko
fighter akrcrafl.

I King's tactical HF story inferesis
you either from the standpoint of off-
the-shell products or adaptations of the
syslams we am bullding, contact: Dan
Hodgors, Special Programs Department,
King Hadio Corporation, 400 North
%’H Road, Olathe, Karsas B6062.
[B(K)] 255-6243. Telex WD [0] 4-2288
Cable: KINGRAD.

e
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Mililani Teram, HI DETED
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28070 Hlu Vista Drive
Carmnid, CA
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i Destination Fort Huckar — Home Of Army Aviation

Make It Your Home Too!
Our Specialized Services Include:

* MNew and Existing Homes for Sale * Custom Homes to Your
* Real Estate Investments
Residential & Commercial Land
Farms, Apartments
Rental Houses, Computerized
Selection and Analysis

Specifications

* Professional Advice on all Types

of Financing

* Free Maps, Brochures and
Community Information

* Rentals
Contact Your Friends at Holly; We Are The Professionals!l
C.D. Ciley, Ownar
Jack Clements  Sam Kalagian  Sam Kalagian, Jr.  Joyce Parker
Jodi Van Allman  Alice McHenry  Sybil Power  Rose Curran

Call or Write (Call Doug Ciley, Collect In CONUS)
1111 Rucker Boulevard, Box 1073, Enterprise, Alabama 36331

Telephone: (206] 347-3486

HOLLY

Realty Company, Inc.

SERVING THE WIBEGRASS FOR OUVER A DECADF

-II'J'II'I'HII:

WEGLARZ, Joseph J., Jv.
HHD, 581k ATC Bn
APD Mew York 09025

Cw2's

Roger P.
TH Fl.IrI.II'IDﬁ Aviviue
Pews of San Fran, CA 04120

HERMANDEZ. Anhony A
’mMCIIM:Imﬂl
LAWRENCE, David D,
A Co, Bth Combag Avn Ba
APQ MNerwr York 09111
LEE 5

131 Jdack Millor Bive, Agt 310
, TH
: 37040

Jan A
202 5. Shatisck Place
, CA S26E8

e
FELDER, Wiilie B.

200 Brockiord Coart

Fayetieville, NG 28304
LA . Francis

HHT, 2/11th ACR Airfieid

Associates

Associates
S SR e

Carpus Christ, TX 78413
WALKER, Milburn F.
10748 i

Fingwood Dvive
Dﬂ;ul Chrisai, TX 78410
WATED L

N, Wayna M
512 Ki o
Blallwin, 3011
WEBBER,

Gearge E.
Honeywedl-Boo 352 MB17-3851
Minneapalis. MN 55440

Mﬂlm MEHF L
1110 Fordham FAosd
Wilminglen, MA 01887 Retired
JESSOP, Williem 3 FUNK, Ellaworih, MAJ
ey 17 Hurt Wood Drive

Yubw Gity, G& 15991
KORNBA L.

212 5. 117th Srest
Tacoma, WH 98444
"

VEGA, Mary ARKHAM, Don QINGRAS, Herber
A Cao Del, Bth Gt Awn Bn 22412 Salmaron 501 Flemmington Road
APD Mow Yiork 09185 Mission Viejo, CA 32651 Huntswille, AL 35802
VENTO, Frank J. MARSH, Jim JERNIGAN, Cacil L., 0OL
358 Asdennes Gircle Cobro-11510 Eﬁa Bwrum THN0-322 bramhis Ave.
Forl Oed, CA 93841 Wheaton, MO La Jolla, CA 82009
WILCHER, Dale R., S¢ MEATENS, Lawrence E. Donsld G., MAJ
182048 Werner Park 107 Oakview Drive 4830 Fleynolds Foad
Faft Camphed, KY 42223 Goshen, OH 45122 Fert Worih, TX 76118
SCHWANHAUSSER, AR MOUNTCASTLE, A.M,, MAJ
Enlisted i Dot S o D it
HALL, Jackie, SGM SCHWARTZ, Jack A, PULLIAM, Nathan M., COL
Houte 3, Bex 163 2V Air Freoway, 850 40 Dearfiold Aoad
Ecteardeville, IL 62025 y TE0EZ l:oﬁngan GA 2009
PENA, Raul, 556G ] M, Chester M THOMSON, Donald B., LTC
203d Avistign Co, Box 125 208 Live Ouk Drivg 19000 Lawrel Park Ad, S8 as
APQ New York 08047 Harker Heights, TX 76543 Domingueg Hills, CA B0220
ROWE, Micheel, 556 TAYLOR, L WEBBER, Hortert M., LTC
13- Seiiwell Sarest 804 Simpson Teerace 5232 Rimwood Deive
|__Fon Eustis, VA Z3604 Bediord, TX Fair Ouks, CA 95620
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GOOD NEWS FOR

COMBAT COMMANDERS.

OOK DELTAS.

In their first six months with the
1591h Aviation Batalion, 101st Adrborns
Dhivision (Alr Assault), new Chinook D
moxdels have turned in an impressive 579
avatlability race. The Chinooks” versarility
plus the Delta's lift capacity and svadlabilin
make it a new ball game for the combat
commander.

Mew Might Vision Goggle (M)
compatibility gives the Delta around-
the-clock air assault support capabilicy.
For artillery movement, one Delta can
carry an M-198 gun, basic smmunition
lomd and gun crew — twice the load at
faster en route speeds compared to earlie
models. Also, it can nirlift most of the
1015t Adrborne's engineering equipment
withour disassembly, and can carry 3,004
gallans of fisel (six blivets) for forward
area resupply.

T Lemdige e
Philadelphia, PA 1914



