
Operation Northern Leap successful­
TheArmysBoeingVertol Chinook demonstrates 
tactical readiness after self-deployment 
from US to Germany. 



Volume 28 October 1, 1979 Number 10 

ADVANCED SCOUT HELICOPTER - A SPECIAL ISSUE 
An Insight into the ASH Program 

by Maj. Gen. Story C. Stevens, Commander, USA AVRADCOM. 
An SSG Overview 

. .. 16 

by Brig. Gen. (P) James H. Patterson, Director, ASH SSG, and Richard S. McCabe. 
Deputy Director. Advance Scout Helicopter Special Study Group. . . 17 

The Project Manager's Overview 
by Colonellvar W. Rundgren, Jr., Project Manager- ASH . 

The TRADOC System Manager' s Overview 
by Colonel George W. Shallcross, TSM-Scout Helicopters. 

A Historical Summary of ASH Actions 

... 23 

...... 27 

by Major Vincent P. Mancuso, Assistant T5M-Scout Helicopters.. . .......... 34 
ASH Design Survey Results 

by Major Michael F. McClellan, Assistant TSM- SCDut Helicopters. 
Organizational Photocharts 

ASH- PMO . . ... .. .. 44 TSM-SH . 
What's New in ASH Design 

by Dr. Michael P. Scully, Aerospace Engineer, AVRADCOM .......... . 
ASH Mission Equipment 

by Clemence P. Mudd, Jr., Secondary Systems PM, AVRADCOM. 
Modification of Alternatives 

by James A. O'Malley, Ill , Aerospace Engineer, AVRADCOM. 
Minimum Change OH·58D .. ... .. 61 Agusta 129 ... .... . 
Day/Nile OH·S8E. . .... . 62 Aerospaliale AS350 .. 
OH-l / TADS .. .. ...... 62 MBB B0105. 
OH·lIMMS... . ... .. ........ 63 Sikorsky S-76. 
Hughes AOH-64 ............ .. . 64 Ben 222. 

.42 

... 45 

.. .. 46 

.. .. 54 

. 58 
.. .... 64 

.. .. 65 
.. .... 65 
.. ... 65 
.. ... 66 

Rationalization, Standardization, Interoperability (RSI) 
by Major Louis Kronenberger, Systems Engineer, AVRADCOM .............. . 67 

ASH COEA Speeds Decisions 
by lieutenant Colonel Robert Brown, COEA Div, ASH SSG ......... . .71 

ADDITIONAL FEATURES 
l etters to the Editor- Hit isn't the same magazine as five years ago!" ..... .. .. .. . 8 
Speaking Out!-Lel's reevaluate some of our aviation gospel. . . . . . . . . .... 10 
Army Aviation Hall of Fame.-Nominees sought for April, '80 Induction ...... .. . 77 
AAAA Calendar of Events - National, Regional, Chapter. ...... ...... ...... . 84 
PCS - Changes of Address and Residence. . ......... .. ..... .. 85 
list of Advertisers - ASH Special Issue ............. ......... .. .......... 86 
Applicants for 1980 Scholarship Assistance - Sought by AMA. . ..... 87 

MAGAZINE DETAilS 
ARMY AVIATION (ISSN 0004·248X) is published monthly, except February and 
December by Army Aviation Publications, Inc., Westport, CT 0688"0. Editorial and Business 
OIfices; I Cres1wood Road, Westport, CT 06880. Phone; (203) 226·8184 or 226-0487. 
Subscription rates for non·AAAA members: $10, one year; $19, two years; add $7.50 
per year for foreign acklresses other than military APO's. The views expressed in the publica· 
tion are nol necessarily those of the Department of the Army or of the staff of the publication. 
Receipt of Change of Addresses are acknowledged by publication of the residence change in 
the PCS or "Takeoffs" column of the magazine. Manuscripts, photos, or other material can· 
not be returned unless accompanied by a stamped, self·acklressed envelope. Display and 
classified advertising rates are listed in sRDs Business Publications, Classification 90. Se· 
cond class postage paid al Westport, CT. 



The Cobra is Now . 
and Tomorrow! 

• • 

The AH· ) "Cobra" has been 
on the job since 1967, and has 
proven itself a deadly armored 
vehicle killer plus a highly 
effective close-support weapon 
system. HR has been there 
too ... supplying hydraulic 
Hight controls and components 
on all Cobra models. And, we'll 
still be on board as the Cobra 
evolycs into an even more 
efficient weapon- providing 

controls that feature higher 
survivability through new 
design concepts and service­
proven actuator reliability that 
has become well known to the 
industry. 

Contact us for information 
regarding our aerospaceldefense 
products, which include · servo­
valves· scrvoactuators . actuator­
associated electronics· fly-by· 
wire systems · propellant valves 
• fuel systems controls ' stored 
energy vessels· firex equipment 
• filters· test stands. 

HR is "The Controls Company". 

@ The Controls Company 

Hydraulic Research Textron 
25200 West Rye Canyon Road 
Valencia, California 91355 
Telephone (8051259-4030 
TWX 910-336- 1438 Tclex 65-1492 





... NATO Partner to 
the U.S. Helicopter Industry. 
AGUSTA - 27 years of continuous experience 

in producing Bell, Sikorsky, and 
Boeing/Vertol military helicopters 
in Italy 

AGUSTA - for 27 years building military heli­
copters to U. S. military standards 
and U. S. military specifications 

AGUSTA - for 27 years the reliable and effec­
tive partner for a strong NATO 

... NATO Partner to the US Helicopter Industry. ~ 1C..ft.. 
~~~~~~~ ~r\. 
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BG Richard D. Kenyon 
assumes duties as the 

Dept. of the Army 
Army Aviation Officer 

RICHARD D. KENYON was born in Bul· 
falo. N.Y. on 11 April 1936. On graduating 
from lyndonville Central School, lyn. 
donville, N.Y. in June 1953, he entered the 
U.S. Military Academy in July 1953. On his 
graduation in June 1957, he was commis­
sioned as a second lieutenant in the Corps 
of Engineers. 

General Kenyon's then attended the 
Engineer Officer Basic Course at Ff. 
Belvoir, Va., and then undertook airborne 
training at Ft. Benning, Ga. He then took 
flight primary at Camp Gary, Tex., receiv­
ing his aviator wings at Ft. Rucker. Ala. in 
August 1958. following this with rotary 
wing qualification at Camp Wolters, Tex. 

He served with the 3d Armored Div. in 
Germany from Jan. 1959 to July 1962. 
During this period he performed aviation 
duties with the 503rd Avn Co and com­
pany level duties with the 23rd Armored 
Engr Bn, transferring his branch of assign­
ment to the Transportation Corps in early 
1962. 

Upon returning to CONUS, he was 
assigned to Princeton University as a grad­
uate student for a period of two years, 
graduating with an M.S_ in Aeronautical 
Engineering in June 1964_ General Ken­
yon was then assigned to Vietnam where 
he first served as Aide-de-Camp to MG 
General Delk M. Oden, CG of Support 
Command, Vietnam and then as Platoon 
Commander In the 197th Avn Co (At­
tack Helicopter). 

In August 1965 he became a student at 
the Transportation School, Ft. Eustis, Va., 
completing the Officers' Advanced Course 
in June 1966. He was then assigned to the 
Slaff and Faculty at the U.S. Military 

Academy, serving as an instrudor and an 
assistant professor in the Dept. of 
Mechanics during the next three years. 

In August 1969 he aHended the Com­
mand and General Staff College at Ft. 
Leavenworth , graduating in June 1970. He 
was then assigned to Vietnam for a second 
tour, first as a logistics staff officer in 
MACV. In November 1970 he assumed 
command of the 145th Avn Bn (Cbt) and 
served in this position until his return from 
Vietnam in July 1971. 

General Kenyon then was assigned to 
the Office of the Chief of R&D at Dept. of 
the Army in August 1971 where he served 
as a staff officer in the Airmobility Division 
monitoring aviation R&D programs until 
July 1973. 

He next aHended the Industrial College 
of the Armed Forces graduating in June 
1974 and then becoming the Executive Of­
ficer to the Asst Secretary of the Army 
(Installations & Logistics). 

General Kenyon was designated the 
Project Manager of the Heavy lift Helicop­
ter with assignment at HQ, AVSCOM, in 
Sf. Louis in November 1974. He later was 
assigned as Director, Weapon Systems 
Management, in that HQ on November 
1975. 

A year later, he was designated and 
assumed the duties of Project Manager, 
BLACK HAWK, and served in that capacity 
through July 1979. 

In August 1979 he assumed duties in 
his current position of Deputy Diredor of 
Requirements and Army Aviation Officer, 
Office, Deputy Chief of Staff for Operations 
& Plans, Hq, Department of the Army, 
Washington, D.C. 





Yes, I agree it's time to some 
the aviation gospel we've been absorbing! 

I N the July 31, 1979 issue of Army 
Aviation, the readers were treated to a 

most perceptive "Speaking Out" article 
authored by CW4 Carl L. Hess. 

My sincerest congratulations go to the 
editor for having the intestinal fortitude to 
publish this articie, and my congratula· 
tions go to CW4 Hess for writing it. 

Mr. Hess did NOT point his finger at 
any agency or person for the sorry state 
we aviators have generated for ourselves, 
but perhaps, as Mr. Hess says, it is time 
to find out "Who shot John?" and elimi­
nate him or them. 

The mentalities who insist on the 
overuse of checklists and weight and 
balance forms are the same persons who 
require us to memorize· 10 data to the 

Major David A. Yensan of Aberdeen Proving 
Grounds seconds CW4 Carl L. Hess' molion. 

10 

point of making an annual oral exam a 
trivia test. 

The Stan Board seems to delight in 
finding aviators who have not memorized 
the insignificant instrument range num· 
bers. The people who write the annual 
written exam get off on asking questions 
which do not pursue our knowledge of 
our profession, but rather how many 
meters high or wide some point of land 
might be. 

The ATM's have been wriHen with 
what appears to be a vengeance. 

It is high time, as Mr. Hess says, to 
slay some sacred cattle and - if necessary -
the people riding on them. We want to be 
professionals but we are not being given 
the opportunity because of an extremely 
immature mentality emanating from some­
where out in the gray morass of doctrine 
writillg. 

Please someone out there, take charge 
and reverse this trend! 



new 
on the 

A new generation of Cobra' rotor blade that improves 
Cobra has evolved. Over • performance as well as 

the past two years, EVAr~thl· ng survivability.. .. 
every part of the 'Y ~ There's a slgmfl. 
highly advanced t at cant increase in tail 
AH·lS's dynamics system rotor thrust enhancing 
has been dramatically mOUAs NOE agility. 
upgraded! ''Y~ • But that's only part of 

There's been a powerful what's new on the Cobra. 
29% increase in engine SHp, Weapon systems, fire control, 
plus a boost in transmission capa· cockpit layout, active/ passive 
city providing excellent hot day defense systems: all designed to 
performance. strengthen our anti·armor forces. 

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

Bell's AH-IS Cobra: Everything's new but the name. 



OPERATION NORTHERN LEAP 

~
ARI BOU . MAI~: 

DAVENPORT, ", " 
IOWA a .... " 

o~ .. ·o- - - -- --.0" ~RRISBURG, PA 

FORT CARSON, 
COLORADO 

G ENERAL Frederick J. Kroesen, 
USAREUR Commander- in-Chief, 

and the 33rd U.s. Army Band, greeted 
12 helicopter pilots and eight crew chiefs 
and crewmen of four CH-47C Chinooks 
who logged a " first in Army Aviation his­
tory" when they touched down here after 
a two-week, 5 ,200 nautical mile flight 
which crossed the Atlantic Ocean. 

The trip which began August 6 from 
Fort Carson, Colorado, stalled momen­
tarily over northern icebergs when unex-

pected high winds between Greenland 
and Iceland forced the Chinooks back to 
Greenland. 

The Army's four CH-47's logged their 
air miles with 2,000-gallon newly­
designed rubber fuel bladders placed in 
their cargo holds (opposite), which sup­
plemented the normal 1,100 gallon cap­
acity fuel load. 

The purpose of the mission was to vali­
date the concept of self deployment of 
Chinooks from the U.S. to Europe. 

24-person complement 
Each of the Chinooks carried a crew 

of six, and the total complement included 
a fli ght surgeon, two representatives from 
TRADOC, a project engineer from AV­
RADCOM, and a Canadian officer in that 
Canada would need to send its Chinooks 
to support its military forces deployed in 
Europe. 

After arrival at the Heidelberg Army 
Airfield, one of the CH-47 Chinooks 
demonstrated its cargo carrying abil ity by 
lifting and transporting a Lance (LZL) 
missile to another location. (front cover) 



,-- ' --- --- - --------- -- - -- --- -- -- ---

The CH·4 7C Chinooks are shown in Harrisburg, 
PA, at the end 01 their second leg of their flight. 

Routine maintenance is performed on a Chinook 
at New Cumberland AD by SSG Terry Glascock. 

The flight crews included, top row, L -R, MAl LR Whitehurst; SeT WH Childers; CW3s WM 
FOJl & LW Larsen; CW2 MH Stance!; SSG TL Glascock; MAl RC Heehn; CW3JL Baker; SSG 
HJ Rolfe; CW2 TL Lefringhouse; CW3 GW Hall; PVT F. Hill. Bottom, L·R, CW3 GL Bagin­
ski; CPT DE Livingston; CW3 LE raga;; SFC RN Cloutier; SP4s KM Perery & NB Noga; 
SFC TL Harris; CPT SH Gilbertson; CW2 RD Meacham; CW3 C) Raymond; CPT L. Piron. 

Each CH·47 carried a 2,000·gal. rubber bladder 
fuel tank to augment its 1,050-gal. normal lank. 

The globe·glrdling CH·47C Chinooks are shown 
at the end of their flight at Heidelberg, Germany. 



Nominees sought for 1980 induction 
to the "Army Aviation Hall of Fame" 

BACKGROUNO: An AAAA-sponsored "Army Aviation Hall 
of Fame" honors those persons who have mada an out­

standing contribution to Army Aviation, and records 
the excellence of their achievements for postarity. 

The "Hall of Fame" is located at Fort Rucker in 
the Army Aviation Museum where the por­
traits and narratives of the Inductaes are 

displayed in a distinctive location. The 
costs of the program - selection, induc-

tion, portraiture, ate. are underwritten by 
the AAAA. ELIGIBILITY: Anyone mey nomineta 

a cendidate for the "Hall of Fame." All persons are 
eligible for induction, except AD militarv personnel 

Civilian personnel are eligible prior to their ratirement. 

***** Nominations should be submitted on or before 1 December 1979 to 
AAAA, 1 Crestwood Road, Westport, CT 06880, and should include: 

(1) The nominee's full name and address. 
(2) A 40-50 word summary of the achievement(s] for which the 

candidate is being nominated to the "Army Aviation Mall of Fama." 
(3] A current photograph of the nominee, if living, or information as 

to wfiere such a photo or photos may be obtained. 
- - - - - . - - - - - - -- - -- - . - -- - - - - - --

TO: AAAA, 1 Crestwood Road, Westport, CT 06880 

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

Nominee ••••••...•.••.••..•.....••••••••..•••••..... • ...... 

Nominee ...................................••.............. 

Nominee .••................•.•••.........••.•.•..••••••••.• 

Your signature ...•..•..........•••.•.............. 
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DEP~RTMENT OF THE ARMY 

HQ, us ARMY AVIATION REseARCH AND DE VEL OPMENT COMMAND 

POBOX 209, ST. lOUIS, MO 63166 

US ARMY AVIATION RESEARCH AND DEVELOPMENT COMMAND 

Command ing General 

It has been approximately one year since the reestablishment of t he 

Advanced Scout Helicopter (ASH) office. During that yea r, we've invested 

many man- hours in conside ring , evaluating, defining and refining candidate 

systems. The spectrum of candidates consider ed ranged from modification 

of existing helicopters to new development . The necessity for considera-

tion of such a multitude o't alternatives had a twofold purpose. The first , 

and most important, was to dete r mine which system will best be able to 

perform the Scout mission from an operational effectiveness standpoint and, 

secondly , to insure that scarce dol l ar resources will be invested in an end 

product that will be the most cost effective . 

The articles in this issue of AAAA magazine should provide some insight 

into the activities that have been ongoing in the ASH project office during 

the past year to field a small, agile, highly maneuverable and survivable 

Advanced Scout Helicopter. 

~t;(//~-
STORY C. STEVENS 
Major General, USA 
Commanding 



The Army has produced numerous 
documents during the past decade 
proclaiming the need for a better 
scout helicopter than today's LOH. 

AN SSG OVERVIEW 
BY BG(P) JAMES H. PATIERSON. DIRECTOR. ASH SSG. AND 

RICHARD S. MacCABE. DEPUTY DIRECTOR. ASH SSG 

T HE need for a true scout helicopter 
of any type has never been univer­

sally accepted by the Army. Office of the 
Secretary of Defense, and Congress 
because articulation of that need has not 
been convincing. 

This statement defines my mission as 
the Director of the Advanced Scout 
Helicopter Special Study Group 
(ASH SSG) more clearly than any study 
directive, charter, or pep talk. Support for 
the ASH must be built from an understan· 
ding of basic operational and organiza­
tional concepts. Thus, our study is "re­
quirements" rather than hardware-

this time. The Army has produced 
numerous documents and briefings dur­
ing the past decade proclaiming the need 
for a belter scout helicopter than the cur· 
rent light observation helicopter 
(LOH) being used for this role. We 
thought that we had succeeded when 
General Starry's ASH Special Task 
Force efforts were approved by the Army 
in February 1975 and received tentative 
approval to initiate a competitive develop­
ment program from OSD in March 
1976. 

Short-lived success 
oriented. This success was short lived, however, 

The SSG must also produce all of the as the funds required were deleted by 
analyses and documentation required by Congress in September of the same year. 
regulation to define the need, to select an Twomonths later, the Army altempted to 
effeclive and affordable scout helicopter generate an Interim Airborne Target 
program and to demonstrate that the SSG Acquisition/Designation System 
alternative selected is more cost and oper· (IATADS). 
ationally effective than all other alterna· The IATADS was to be used as an 
tives considered. But it wi'lI be to no avail if aerial scout by installing the target ac-
we cannot be convincing as to the high Quisition and designation system 
priority operational need for ASH. (TADS) ' under development for the 

A liltle background may be helpful at AH-64 advanced altack helicopter in 
17 



UH· 1 utility helicopters to work with ar· 
til lery and other precision guided muni· 
tions. This program also died for lack of 
Congressional funding. 

I feel that these two events are signifi· 
cant to the current effort because they 
show a shift in priorities from an earlier 
emphasis on a total new development 
program for airframe and equ ipment to an 
emphasis primarily on mission equip­
ment, needs, and capabilities. The scope 
of the current ASH SSG effort also places 
primary emphasis on, first, defining the 
operational need thoroughly and then 
selecting sensors and equipment to meet 
that need. 

The airframe alternatives 
The aircraft itself is viewed as a " car­

rier" of the selected mission equipment 
which has broadened the scope of air· 
frame alternatives substantially. The po· 
tential "carriers" of ASH mission equip­
ment include modest to extensive modifi­
cations of existing helicopters, foreign 
hel icopters, and new development heli· 
copters. Mission equipment options 
include current and new developmental 
target acquisition sensors, target designa­
tors, navigation equipment, night vision 

BG(P) James H. 
Patterson, 
Director, 

Advanced Scout 
Helicopter 

Special Study 
Group 

18 

devices, improved communications sys­
tems, and a variety of passive and active 
devices to improve survivability. 

We find technology changing rather 
rapidly in the sensor equ ipment area and 
fee l that it is important that ASH not be 
locked·in with current technology, but be 
futuristic in design and concept. We are 
insisting on modular design approaches 
wherever possible so that equ ipment can 
be selectively interchanged which permits 
mission tailoring at unit level. This 
eliminates the expense of carrying all 
items all of the time and makes it easier to 
update specific items as technology ad· 
vances. 

Many of the alternatives considered 
employ a mast·mounted sight to reduce 
helicopter exposure while performing its 
varied mission in different organizations. 
The majority of aeroscout assets are CUf­

rently found in attack helicopter com· 
panies (AHC) and air cavalry troops 
(ACT) where they team with attack heli· 
copters to conduct antiarmor, recon­
naissance, security, and economy of force 
missions. 

An AAH duplicate? 
This association with the attack 

helicopter has led many to assume that 
the aeroscout is primarily a target acquisi­
tion source for ihe attack helicopter and 
they ask "Why duplicate a capability in· 
herent in the attack helicopter itself?" 

It is true that attack helicopters can per· 
form some aeroscout functions. It is also 
true that assuming the need for aeroscout 
functions exists, using the attack 
helicopter as a scout wou ld be distracting 
from their primary role of killing armor. 

Additionally, attack helicopters wou ld 
likely suffer greater attrition due to in· 



Announcing ESLAR-
the Field Commander's other alternative. 

The mobility of ground forces has escalated 
sharply. 
_ For that reason, Grumman has created 
ESLAR- Electronically Scanned Side-Looking 
Airborne Radar-for the proven OV-l Mohawk. 

With a 90° field-of-view and a real-time 
CRT display. 

All-weather coverage and increased effec­
tiveness over the present SLAR system. 

The result : location, speed, and direction 
of many targets within Corps' area-from one 
platform, in real time. 

ESLAR- not a paperwork dream-instead, 
a low cost, straightforward and logical 
extension of proven capabilities. 

Grumman Aerospace Corporation, 
Bethpage, Long Island, New York 11714. 

GRUMMAN 

--r-
The reliable source 



An SSG Overview 
(Co!ltinued from Page 18) 

creased exposure to threat air defenses. 
The additional 10. .:s also increase costs. 
A lower cost aeroscout would enable the 
unit to conserve its attack helicopters and 
permit them to concentrate on armor en­
gagements while the aerosCOl.MS coor­
dinate with ground units, locate enemy 
forces, place attack helicopters into suit· 
able firing positions at safe stand-off 
ranges, and maintain their security by 
monitoring threat movements, reposition­
ing attack helicopters over, secure routes, 
and conducting air-fa-air engagements, if 
required. 

A different emphasis 
In both units, the tasks performed by 

scout and attack helicopters are essentially 
the same; however, in the AHC, the em­
phasis is on engagement of the e-,,~my 
whereas the emphasis in an ACT is di­
rected towards finding the enemy and 
understanding his intentions. Aeroscouts 
also are dedicated to division artillery ele­
ments for conventional artillery adjust­
ment and precision designation for Cop­
perhead. 

In addition, we must provide for other 

Richard S. 
McCabe, 

Depuly Director, 
Advanced Scout 

Helicopter 
Special Study 

Group 

service preCISIon guided munitions that 
will assist our ground forces in winning 
the baHle. Be advised, however, that laser 
or precision designation capabilities are 
only part of the aeroscouts functions. 
Many who do not understand aeroscout 
functions assume that to be the total or 
overriding requirement of an ASH. 

The expanded target acquisition 
capabilities of the scout transcends the 
limited capabilities of current and develop· 
ment helicopters. The use of sensors that 
are modularly inserted as needed will im­
prove target acquisition capabilities to in­
crease the losses of the red force in the kill 
zones of 3 to 6 km and beyond. 

Fire support management 
Additionally, an aeroscout may also be 

used as a mobile digitally-automated fire 
support management coordinator for the 
ground commander. Its day and night ca­
pable sensors and improved communica­
tions and navigation equipment could sig­
nificantly increase the commander's 
capabilities to rapidly traverse his baHle 
area and feel, see, and control the battle. 

20 

This and other operational and organi­
zational concepts are being explored by 
the SSG and by the Division 86 pro­
gram which is examining a consolidation 
of AHC and ACT missions into a multi­
mission Air Cavafry Attack Troop 
(ACAn· 

The SSG is also examining the issue 
of whether or not the ASH should be 
armed and if so, with what munitions? 
The need for an air-to-air missile is ob­
vious, but on which helicopter must be 
sorted out. We are looking at the trade­
offs in size and cost incurred by adding a 
few HEllFIRE anti-armor missiles or by 
incorporating a multi-purpose lightweight 

L-__________________ ______________________________ ~~ 



missile for anti-helicopter use and sup­
pression of radar-directed air defense 
weapons. We are looking at puffing a 
missile on the ASH but have some reser· 

Fr. RUCKER-A one-of·a-kind aircraft, a 
Hughes Helicopters 500 MD sports a 
Masf Mounted Sight made by Martin 
Marietta. Additional details on the TV 
viewing device may be found on page 
55 and page 62. 

vations concerning crew workload and NATO standardization, program manage-
olher scout mission degradation. ment by the user and developer, use of 

To avoid these problems, we are also cost and operational effectiveness 
considering adding the missile to the OH- analyses (COEA), operational concepts, 
S8C as a dedicated anti-helicopter/air de- and a historical summary of previous at-
fense suppression system. In this way, tempts to obtain an ASH program. They 
neither the aeroscout nor the attack heli- should produce additional insights on the 
copter would suffer mission degradation basic issue of "Why an ASH?" in addi-
and the HIND threat could be cou ntered. tion to their regular subject matter. 

The message, as I see it, is that ASH I am encouraged by the fact that both 
has a definite place on the battlefield and the Senate and House of Representatives 
is not simply a companion piece to the at- Armed Services Committees have funded 
tack helicopter. T he many uses we see for the program for FY 80 which is a vote of 
ASH are not fu lly utilized in our current confidence singularly unique to this pro-
doctrine and aviation units. We are plow- gram's ups and downs history. 
ing new ground through studies, but ex- We still have a lot to do to meet a very 
peel much more from the " users" after tight schedu le of Army and Defense 
they get "hands on" experience. Department approval milestones in Oc-

Elsewhere in this issue are articles on taber and November this year, but the 
airframe and eqU ipment alternatives. study group is dedicated to this task. 

21 
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The primary mission objectives for the Advanced Scout 
Helicopter demand a new high level of helicopter per-

I '~COm·lnfOrmgance'pRegowe corn~~~f~i~~~~~~~~~~~~e a.: can provide the power 
plant and design options. 'or the lTS 101 Turbine. Simple. yet sophisticated. The result II of 25 years of innovative turbine technology. 

P 
Developed for a wide range of commercial applica­r.ogr.am tions. this turbine now powers helicop­

I' 1 ' • ters from five leading manufacturers. 
It is designed from the ground up for 

ASH 
easiest maintainability. Modular design keeps it on the job. 
It is the most fuel-efficient. cost-effective. off-the-shelf 
engine in the 600-800 shp class today. 

PlT 346 ATE. This Advanced Technology Engine is a 
derivative of the Pl T 34A. developed under the auspices 
of the U.S. Army. The next generation small turbine 
Advanced Technology Demonstrator Engine. It will offer 
more than 800 shp plus a 17 to 20% Improvement in 
specific fuel consumption and 25 to 35% improvement in 
specific horsepower. 

Avco Lycoming. Single or twin. we fit in. 
Choose the proven pertormance of the l TS 101 turbine. 

Or. the exciting potential of the PLT 346 ATE. Design for 
single or twin-engine propulsion. We give you the options . 

.L:1U'AVCO LYCOMING DIVISION 
STRATFORD. CONNECTICUT 06487 



The ASH's basic problem, as we view 
it, is one of Research & Development 
dollar competition with higher priorily 
and more visible aviation programs. 

THE PM'S OVERVIEW 
BY COLONEL IVAR W. RUNDGREN, JR., PROJECT MANAGER-ASH 

T HIS ASH series will hopefully be the 
beginning of numerous updates via 

the Army Aviation Magazine. 
From the developer's vantage poin t, I 

see several features going for the ASH. 
The Special Study Group (SSG), head· 
ed up by Brigadier General (P) Jim 
Patterson with Dick Maccabe as his 
talented deputy, was scheduled with suffi· 
cient time for a first- rate analysis. 

Happeningsl philosophies 
The SSG has the unique distinction of 

starting its deliberations with both a 
TRADOC Systems Manager (TSM) 
and the DAR COM Project Manager. 
A central focus for user direction and ex­
pertise is mandatory, and I enthusiastically 
support the TSM concept. 

Since the developer articles that fo llow 
get into the ni tty·gritty of hardware, I' ll 
concentrate on outlining some program 
management and system acquisition hap­
penings/ philosophies. 

The ASH program charter was recent· 
Iy forwarded to the Department of the Ar· 
my for approval. Complete staffing of the 
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Project Manager's office ca lls for a total of 
39 personnel (35 civi lians, fou r mili tary). 
At this writing, ,here are ten civilians and 
two mil itary au thorized. 

On 1 October 1979, an additional 13 
civilians will be included. The remaining 
Table of Distribution and Allowances pos· 
itions are a function of several variables, to 
wit: resource availabili ty (manpower and 
funding), program direction , and acquisi­
tion strategy. 

ASARC/DSARC decision 
By program direction, I'm referring to 

an Army System Acquisition Review 
Council/Defe nse System Acquisition 
Review Council (ASARC/ DSARC) de· 
cision to modify an existing inventory 
helicopter, i.e. , AH·1 S, OH·58 and the 
AH·64, or to proceed with the develop· 
ment of a NATO candidate, Or possibly to 
create a "white sheet of paper" new 
development approach. 

In any event, several program ap­
proaches are being investigated as 
directed by DA. Acquisition strategy varies 
anywhere from a directed AH·64 add· on 



Northrop\; TADS/ PNVS for U. S. Army\; Advanced Attack Helicopter (AAH) permits 
AAH to attack and survive at extended standoff ranges, day or night, under adverse 
weather conditions. 

TADS (Target Acquisition Designation System) allows direct view target detection 
and tracking. Night and long·range target recognition. Laser tracking and range finding. 

PNVS (Pilot Night Vision System) provides forward ·looking infra-red imagery 
allowing nighttime nap-of-the·earth flight. 

Northrop TADS/PNVS designed specifically for Army AAH. Proven technology 
derived from Northrop\; broad range of electro-optical experience. More than 500 
Target Identification Systems delivered to U. S. Air Force for F-4 Phantom. Northrop 
producing Television Sight Unit for U. S. Navy F-14 Tomcat. Developing electro·optics 
for Seafire fire control system for Navy surface ships. 

Northrop Corporation, Electro-Mechanical Division, 500 East Orangethorpe 
Avenue, Anaheim, California 92801. 

C 1979 Northrop Corporation 



NORTHROP 
Making advanced technology work. 



THE PM'S OVERVIEW 
(Continued from Page 23) 

procurement 10 a design competition 
(either a modification 'or a new develop­
ment) and finally to a full-fledged produc­
tion competition, a la Black Hawk or 
DIVAD Gun. 

Program support tor the ASH has 
varied anywhere from those violently op­
posed to ardent zealots. There is a fun­
damental and relatively simple explana­
tion for the ASH's fail ing three previous 
starts. The ASH need has never been 
denied; ASARC I and DSARCs I and la 

Colonellvar W. 
Rundgre n, Jr., 

Project Manage r, 
Advancd Scout 

He licopte r, 
AVRADCOM 
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STUTTGART-Fully qualified and flying 
the USAF T-39 Saberliner on a daily basis 
in support of EUCOM are four of the 
Army's best: L·R, CW3s James Barry. l arry 
Ingram, Richard Hanusa and Steven Chan­
ey. all of the lst Aviation Detachment. 

supported the ASH requirement. There 
has been a problem, however, - in ar­
ticulatinq the ASH requirement. 

The ASH's basic problem, as I view it, 
is one of R&D dollar competi tion with 
higher priority and more visible aviation 
programs - i.e., AAH and Black Hawk. 
With Blac k Hawk now in production and 
AAH close to concluding its development 
phase, perhaps the ASH can now nego· 
tiate the affordabilify quagmire. 

There is no doubt in this developer's 
mind that the real user (the scout pilot) 
has had, and wi ll continue to have until 
the defiCiency is all eviated, a need for a 
light, agile, survivable and affordable 
"smart" ASH. 

The fundamenta l ASH issue is: 
How does the ASH priority stack 

up against all the other "critical prior­
ities" " within constrained defense 
resources? 

Simple solu tions to complex problems 
just don" exist! 



The TSM-Scout Helicopters has 
played an extensive part within the 
ASH Special Study Group effort over 
its existence for the last twelve months. 

THE TSM OVERVIEW 
BY COLONEL GEORGE W. SHALLCROSS, TSM-SCOUT HELICOPTERS 

T HE April 30, 1978 issue of Army 
Aviation Magazine published An 

Open Lefler to Aeroscouts by L Te 
Lawrence B. Moeller. 

The article in troduced the TSM-SH 
Oflice and provided an abbreviated history 
of the SH program. A more detailed 
history may be found elsewhere in this 
edition. 

This article is intended to update you 
as 10 the mission, organization, functions, 
and responsibilities of TSM·SH. 
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TSM·SH was established 1 July 1979 
at Fort Rucker, Alabama with the mission 
to conduct total systems management for 
the Advanced Scout Helicopter and all 
generic observation helicopters (OH·58. 
OH·6) within TRADOC, and to insure 
that the user total system eflorts are 
developed and fully integrated early and 
continuously throughout the develop· 
ment and deployment cycle. 

USER REPRESENTATION 
THE TRADOC SYSTEM MANAGER 

(TSM) REPRESENTS THE 

USER! 
eFIRST! 

eLAST! 
eALWAYS! 

The TSM·SH is also responsible for all 
user actions as delineated in Army and 
TRADOC regulations and amplified in 
DA Pamphlet 11 ·25, The life Cycle 
System Management Model. In par· 
ticular and in close coordination with the 



THE TSM OVERVIEW 
(Continued from Page 27) 

/WRADCOM Project Manager and 
TSARCOM Readiness Project Manager 
and TSARCOM Readiness Project Of­
ficer, he insures that plans for training, 
personnel, logistical developmenls and 

SCOUT 
HELICOPTER 
TOTAL SYSTEM 
MANAGEMENT 

Colonel George 
W. Shallcross, 

TRADOC 
System Manager 

(TSM) Scout 
Helicopters (SH), 
USATRADOC 
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PM + RPO + T5M 
THE PROJECT MANAGER (PM), READINESS 

PROJECT OFFICER (RPO), AND THE 
TRADOC SYSTEM MANAGER DO NOT 

DUPLICATE EACH OTHER. 
THEY INTERACT AND THEY WORK 

TOGETHER FOR TOTAL SYSTEM 
EFFECTIVENESS. 

TSM RESPONSIBILITIES 
* TASKING AUTHORITY WITHIN TRADOC * COORDINATE W/MACOM'S AND 

OTHERS AS REQUIRED * REPRESENT USER ON HARDWARE 
NEEDS * USER INPUT AND LCSMM TO INCLUDE: 

.COEA 
• DECISION REVIEWS 
• TRADOC POSITION 
• PM INTERFACE * INTERPRET NEW DOCTRINE & TACTICS * INTEGRATION OF TRAINING LOGISTICS 

AND PERSONNEL REQUIREMENTS * PARTICIPATE IN TEST PLANNING AND 
TEST DESIGN 

new doctrine/ lactics are timely and fully 
integraled inlo Ihe materiel developmenl 
program. 

To assist Ihe TSM·SH in Ihe accom­
plishment of his mission his office is 
organized as shown on page 45 and 
slaffed wilh officers having responsibi· 
lilies as indicated. 

The Assistant TSM for Training 
and Personnel is directly responsible for 
the training activities concerned with eval­
ualing Ihe proposed materiel syslem con. 
cept in terms of training implications. 
Specifica lly, he's concerned wilh Iraining 
activities which involves man's role in the 
proposed system, indicating when, 
where, and how training can best be ac­
complished, assists in preparing an 



outline individual-collective training 
plan (ICTP), and provides user requ ire· 
menls for basic syslem analysis and docu· 
mentation. 

He also coordinales Ihe personnel sup· 
pori planning for Ihe soldier who musl 
operale and mainlain Ihe hardware syslem 
which will be an inlegral pari of Ihe maier· 
iel acquisition process. This p lanning will 
begin early in Ihe developmenl of Ihe mao 
leriel concepl and will conlinue Ihrough 
Ihe syslem's life cycle. 

TRAINING 
* JOB TASK ANALYSIS 
* SIMULATORS AND TRAINING DEVICES 
* TRAINING TASKS 
* ENGAGEMENT SIMULATION 
* TRAINING AMMUNITION 
* UNIT TRAINING PROGRAMS 
* INDIVIDUAL-COLLECTIVE TRAINING 

PLAN 
* SPA * FACILITIES/RANGE PLANS 

PERSONNEL (IPS) 

* QUANTITATIVE AND QUALITATIVE PER· 
SONNEL REQUIREMENTS INFORMATION * TASK AND SKILL ANALYSIS 

* INDIVIDUAL AND COLLECTIVE TRAINING 
PLANS 

* BASIS OF ISSUE PLANS 
* PLAN, DEVELOP, ACQUIRE, TEST AND 

DEPLOY REQUIRED PERSONNEL RE· 
SOURCES * OPERATOR/MAINTAINER QUALIFICATIONS 

* HUMAN ENGINEERING 
* ORGANIZATIONAL STRUCTURE 
* SPA 

The Assislant T5M Logistics will in· 
sure Ihal Leiters of Agreement (LOA), 
Required Operational Capability 
(ROC) documenls, and Leiter Require· 

ments (LR) conlain essenlial reliability, 
availability, mainlainability, Iransporlabil· 
ity, and olher supporl charaelerislics; and 
Ihal Ihese charaelerislics are realislic and 
suffiCiently definitive 10 serve as logistic 
guidelines for Ihe maleriel developer and 
other agencies. 

They will also provide maleriel devel· 
opers with information on the logistic en­
vironmenl in which Ihe syslem will oper· 
ale. Using Ihese charaelerislics and infor· 
maslion as a base, Ihe Assistant T5M 

, for Logistics will monilor developmenlal 
tests, partiCipate in planning and con­
dueling operational lesls, and assisl in 
preparing developmenl plans. Combal 
developers in conjunelion wilh Ihe TSM 
will eslablish logisllc doelrine, organiza· 
lion, and syslems for deployed forces and 
CONUS relail logislic operalions. 
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INTEGRATED LOGISTIC SUPPORT 
(ILS) 

* MAINTENANCE PLAN 
* SUPPORT AND TEST EQUIPMENT 
* SUPPLY SUPPORT 
* TECHNICAL DATA 
* TRANSPORTATION AND HANDLING 
* FACILITIES 
* LOGISTIC SUPPORT RESOURCE FUNDS 
* LOGISTIC SUPPORT MANAGEMENT IN· 

FORMATION 
* FARRP GROUND SUPPORT EQUIPMENT * PERSONNEL AND TRAINING 

The Assistant T5M Doctrine, Tac· 
tics, and Testing insures that current 
doctrine and tactics are developed and in­
tegrated into the mission profi les, opera· 
tional concepts and system operational 
characteristics, and is intended to provide 
essenlial informalion aboullhe syslem for 
Ihe lesler, Ihe analysl, and Ihe decision 







THE TSM OVERVIEW 
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makers. Clear explanation of current doc­
trine and taclics early in the system's life 
cycle precludes later misunderstanding on 
employment. 

He also has direcl responsibility in 
regard to user testing, references for 
testing, and how testing interfaces with the 
materiel acquisition process. Information 
is provided so testing can be conducled to 
demonstrate how well the materiel system 
meets its technical and operational re­
quirements; to provide data to assess 
developmental, operational, and support 
problems identified in previous testing 
and insure they have been correded; and 

DOCTRINE AND TACTICS 
* TtMELY AND FULLY INTEGRATED tNTO 

THE MATERIEL DEVELOPMENT PROGRAM * COORDtNATES THE DEVELOPMENTI 
FtELDtNG OF THE REQUtRED DOCTRtNAL 
AND TACTtCAL GUtDANCE 

* COORDtNATES CONCEPT OF EMPLOY­
MENT, MISStON PROFILES, AND SCEN­
ARIOS TO BE USED tN SYSTEM DEVELOP­
MENT 

* INSURE ALL TASKS RELATtNG TO FORCE 
STRUCTURE, ORGANtZATtON, BASIS OF 
ISSUE, DOCTRINE, AND TACTICS ARE AC­
COMPLISHED 

TESTING 
* INDEPENDENT EVALUATION PLAN * COORDINATED TEST PLAN * OUTLINE TEST PLAN * TRADOC TEST SUPPORT PACKAGE * TEST DESIGN PLAN * TEST DIRECTORATE 'REQUIREMENTS * TEST REPORT 
* INDEPENDENT EVALUATtON PLAN 
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to insure that all critical issues to be re­
solved by testing have been adequately 
considered. 

TSM-SH has had an extensive part to 
play within the Advanced Scout Helicop­
ter Special Study Group effort over its ex­
istence for the last 12 months (discussed 
on pages 17-21 of this issue). 

Primary user spokesman 
As the primary user spokesman, I've 

been designated as the SSG Deputy for 
User Requ irements working for BG(P) 
Patterson, the Study Group Direclor, 
and with COL Rundgren, the PM and 
SSG Deputy for Development. In that 
capacity GEN Patterson direcled both 
the TSM-SH and User Requirements 
team in the formulation of Organizational 
and Operational Concepts, a Mission Ele­
ment Need Statement, Basis of Issue 
Plans, and a myriad of other required 
documentation to include a detailed 
analysis of scout funclions and tasks 
which led to the SSG Required Opera­
tional Capability document. 

The TSM-SH has been in the forefront 
of aclivity which will lead to a Special Ar­
my System Acquisition Review Council 
decision in regard to the future of Advanc­
ed Scout Helicopter development in No­
vember 1979. 

Our OH·58C effort 
In addition to the effort being expend­

ed in the study of the Advanced Scout the 
TSM-SH is to a great deal involved with 
the fielding of the OH-58C producl im­
proved version of the OH-58. By the time 
this article is read, the 6th ACCB, the first 
tactical unit to receive the aircraft, will 
have already participated in the TASVAL 
Test using the OH-58C as its primary 
scout helicopter. 



The foregoing Is our mission , organi· 
zation, function, and responsibility. We 
feel the TSM·SH payoff to the Army and 
specifically the aeroscout user is great. 
The application of the TSM concept to 
the development of the much needed Ad· 
vanced Scout Helicopter system and par· 
ticipation in the OH·58/ 0H·6 programs 
will insure increased combat effectiveness 
of Army Aviation in the future . .... .-""'----

TSM PAYOFF 
* SAVES TtME-CONCEPT TO DEPLOYMENT * QUALITY CONTROL FOR USER REQUIRE· 

MENTS 
* $ INVESTED NOW = LOWER TOTAL 

$/UNIT COST 
* ASSIST IN MATERIEL DEVELOPMENT 

QUALITY CONTROL 
* INCREASED FORCE EFFECTIVENESS 

Golf and Tennis Champs Cited at the Monmouth 
Chapter-AAAA Annual Sports Days and Clambake 

The Monmouth Chapter- AAAA held its Annual Sports Days ·and Clambake on 15· 16 
August. The annual event is heavily supported by gollt and industry with this year's aHair topp­
ing last year's in attendance. The AAAA Chapter awards Masters' Jackets to the champions of 
the tennis and golf tournaments. plus a host of prizes based on their ranking in the two tour· 
naments. The "Sports Days' Award Banquet" was held on 16 August with the Masters' Jackets 
being awarded to the two champions by COL Darwin A. Petersen, the President of the Mon· 
mouth Chapter-AAAA. 

In the photo above. COL Petersen, far left, has just presented the Masters' Jackets to the 
champions. To his right are Ken Kelly, Golf T oumamenl Chairman; Sam Delaney, Sports Days 
Chairman and Chapter VP. Indus AU; J. Wyatt, Golf Champion; Michael Dzugan, Tennis Tour· 
nament Champion; and MAl Tim Russell. Tennis Champion. 

A group photograph of the Tennis T oumamenl participants appears in the photo below. 



The ChinookD ... more for less. 
The U.S. Army CH47D 

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

getting full value for 
their dollar ... one and a 

half times the current 
Reet productivity to 

the de-

mands of modem combat 
forces and a 21 percent reduc­
tion in operating costs to meet 
stringent budget limitations. 

The mobility, vital for 
effective tactical and logistic 
response will be provided by 
a helicopter of unmatched 
flexibility and reliability_ An 
.affordable aircraft that will 
give the ground commander 
the ability to SUPIX>rt fast· 
moving weaponry and 
combat forces under almost 
every terrain, weather, or 
battle condition. 

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

HOEING VERTBL 
HELICOPTERS 

TNELEAO"NG EDGE 
Philadelphia. Pa. 19142 



Looking back at the ASH Program 
during the 1970. 1979 period shows 
the programs many stops and starts 
as well as its gradual acceptance. 

A HISTORICAL SUMMARY 
BY MAJOR VINCENT P. MANCUSO, ASST TSM-SCOUT HELICOPTERS 

S INCE 1970 the Army has formal· 
Iy recognized the requirement for an 

Advanced Scout Helicopter (ASH) to 
replace the light Obse rvation Helicop. 
ter (LOH) being used in the scout role. 

The LOH was developed for use as an 
observation helicopter and requires sub­
stantial modication to carry the improved 
commu nications, target acquisition sen­
sors, laser designator, night vision de­
vices, and other essential mission equip­
ment which is offered by state·of·the·art 
technology and dictated by scout helicop, 
ter tactical requirements. 

This historical su mmary traces the 
development of the ASH Program and 
is divided into two sections. 

Section I covers the period from 
recognition of the requirement early in 
1970 to the initiation of the ASH Special 
Study Group (SSG) in August 1978. 
Section II covers the period from August 
1978 to Sept. 1979 during which time 
the SSG conducted its study. 

30 JANUARY 1974 

ed with a program to refine the require­
ment for a scout helicopter. These efforts 
culminated in a Required Operational 
Capability (ROC) which was approved by 
HQDA. 

MARCH 1974-FEBRUARY 1975 

A Special Task Force (STF) was ap· 
pOinted by HQDA under the chairmanship 
of then MG Donn A. Starry at Ft. Knox to 
study the January 1974 ROC, val idate the 
requirement, and make recommendations 
to the Army Systems Acquisition 
Review Council (ASARC) on the most 
cost-effective means to satisfy the scout 
helicopter requirement. 

FEBRUARY 1975 

The STF conducted the directed study 
from March 1974 to January 1975 and 
made its report to the ASARC in February 
1975 indicating the Army had a firm and 
valid requirement for a scout helicopter. 
The ASARC agreed with the STF conclu· 
sion, and recommended that the review of 
the program by the Defense Systems 

During 1970·1973 the Army proceed· Acquisition Review Council (DSARq 
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shou ld not be requested until the following 
major uncertainties were resolved: 

(1) Is there a need for the requirement 
that the scout hover out of ground effect 
at 4,000 ft. pressure altitude at 95°F 
with a 450 fpm vertica l rate of climb? 

(2) Is there a need for the requirement 
for an 825 Ib mission equ ipment package, 
including an airborne laser designator/ 
fire control device, adequate and secure 
communications, radar warning, and 
night navigation and target acquisition 
devices? 

(3) What is the requirement for arma­
ment? 

(4) What is the feas.tbility and conse­
quences of delaying the program one to 
two years for further study and testing? 

The ASARC also agreed that the Army 
should proceed with a low-cost program 
to product improve 783 models of the 
OH-58 LOH to give it a daytime capability 
to function as an interim scout and work 
with the Cobra helicopter. 

Following the ASARC, the CG, TRA­
DOC received HQDA approval to con­
duct the additional study required to re­
solve the foregoing uncertainties. 

24 MARCH 1975 

A Scout Helicopter Special Study 

Major Vincent P. 
Mancuso, 

Asst TSM..scout 
Helicopters, 

USATRADOC 
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Group (SHSSG) was established at Ft. 
Monroe to undertake this study in 
preparation for a DSARC review to be 
conducted on 28 July 1975. 

6 JUNE 1975 

The SHSSG briefed the ASARC on 
its findings and recommended that: 

(1) the Army seek DOD approval to 
proceed with advanced development of 
the ASH with a procurement goal of 723 
ASH's capable of accepting light arma­
ment, and 

(2) the ASH be a new development -
not an off-the-shelf derivative - that 
would would possess a day/night target 
acquisition and precision designation 
capability; i.e. , be compatible with the 
MH. 

12 SEPTEMBER 1975 

DSARC completed its review of the Ar­
my's requirement for an ASH, gave its 
approval for the need, and authorized in­
itiation of a development program. How­
ever, it stipulated that another review be 
conducted with in 60 days to rule on the 
Army's recommendation for hardware 
development. 

MARCH 1976 

DSARC IA gave tentative program ap­
proval to the Army's proposed ASH 
development program that called for: 

(1) a competitive new airframe develop­
ment employing a single T700 engine 
and have provisions for missile armament. 

(2) selection of a competitive target 
acquisition and designation system 
(TADS) and pilot night vision system 
(PNVS) which would have common appl­
cation to ASH and AAH, and 

(3) optional provisions for light at-



tack helicopter (LAH) and light utility 
helicopter (LUH) prototypes. 

9 SEPTEMBER 1976 

Congressional action by the Joint Ap­
propriations Committee deleted FY 77 
funds of $2 mill ion nededed to get the 
ASH Program underway. 

The Army's attempts to use uncom­
mitted FY 76 and 7T ASH funds were 
unsuccessful, even though loss of these 
funds would delay the program for two 
years and close DARCOM's ASH Project 
Manager's Office. 

4 OCTOBER 1976 

The ASH-PMO at HQ,AVRADCOM 
in St. Louis, MO, was closed. 

9 NOVEMBER 1976 

The V ice Chief of Staff was briefed 
on the DOD proposal to delete FY 78 
ASH funding ($40 million). The ASH 
STF recommended that an interim air­
borne target acquisit'ion/ designation 
system (IATADS) be developed for 
employment with field artillery cannon­
launched guided projectiles. 

The VCSA approved the IATADS pro­
gram pending approval of a complete 
ASH Program and its presentation to the 
ASARC for decision. ASARC approved 
the program, but because of a perceived 
lack of total Army support, the high costs 
involved, and the threat of losing the ASH 
Program altogether, Congress did not 
fund this effort. 

1 JULY 1977 

The TRADOC System Manager 
(TSM)-ASH Office was established at 
FI. Rucker, AL. 

In another July 1977 action, DA asked 
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TRADOC to submit an update to the DA­
approved 30 January 1974 ASH ROC 
to be reviewed by a board of senior Army 
officials (Mini-ASARCj prior to DSARC 
now tentatively scheduled for the first 
quarter FY 79. 

19 AUGUST 1977 

The TSM-ASH prepared, coordi­
nated, and submitted an updated ROC 
which emphasized survivabil ity and the in­
corporation of technological advances not 
available in 1974. 

This update was approved by TRA­
DOC and submitted to DCSOPS for HQ 
DA staff review. 

NOVEMBER 1977 

The Mini-ASARC rev iew was 
delayed, and instead an ihvestigation of 
rationalization, standardization, and 
interoperability (RSI) initiatives and op­
tions was undertaken. 

The Army's ASH Program was in· 
troduced to the NATO Alliance during a 
Panel X meeting. This initiative supported 
DOD policy to include NATO 5&1 con· 
siderations in major eqUipment develop­
ment programs. 

DECEMBER 1977 

The updated ROC was returned to 
TRADOC with HQDA staff comments. 

11 JANUARY 1978 

These comments were reviewed, coor­
dinated, and incorporated as appropriate 
by the TSM-ASH into a revised ROC 
which was subsequently approved by 
TRADOC and resubmitted to DCSOPS. 

During the period August 1977-
January 1978, DA ASH acquisition 

(HISTORICAL/ Cont. on Page 40) 



simplicity in design 





strategy was redefined as it became clear 
that it would be necessary to conduct a 
Concept Formulation Effort to provide 
quantifiable answers to Congress to such 
questions as scout! attack mix, ASH vs 
current airframe alternatives, armament, 
and configuration requirements. 

MAY 1978 

The CG, USA Armor Center, re­
quested that TSM-ASH host a 
TRADOC working group to provide a 
current position paper on user re­
quirements for the ASH and, specifically, 
to determine the essential equipm~nt re­
quired to perform the aerial scout mission 
without "gold plating." 

31 MAY-2 JUNE 1978 

TRADOC reps from Fts. Rucker, Sill, 
Knox, and Leavenworth met with the 
TSM-ASH to review the 11 January 
1978 ROC, reevaluate user requirements 
statein therein, and establish a joint posi­
tion in regard 10 their continued need. 
However, due to the now recognized re­
quirement for a new Concept Formula­
tion Effort (which would result in a new 
ROC), the January 1978 ROC was set 
aside. 

MARCH-AUGUST 1978 

The TSM-ASH Office became invol· 
ved with the preparation and delivery of 
numerous briefings to members of Con­
gress, DOD, DA, MACOMS, and others 
for the purpose of providing justification 
for FY 79 ASH Program money and ar­
ticulating the importance of reopening the 
Project Manager's Office. 

AUGUST 1978 

funding issue stipulating, however, that 
future support was contingent upon field· 
ing the ASH by December 1984. (A sum. 
mary of CongreSSional actions in regard 
to the ASH Program from 1974-1979 
appears on Page 70.) 

An SSG formed 

Because of a three-year program delay, 
DA asked TRADOC - with DARCOM as· 
sistance . to form another ASH SpeCial 
Study Group to: 

(1) Perform a comprehensive ASH 
Concept Formulation Package 
(CFP)/Cost and Operational Effec­
tiveness Analysis (COEA) and provide 
a Decision Coordinating Paper (DCP) 
with Mission Element Need Statement 
(MENS) Annex. 

(2) Provide Emerging Results in 
Febru-ary 1979 to be used as justification 
for the FY 80 ASH Program to Can· 
gress. 

(3) Recommend the preferred alterna· 
tive system/ systems to perform the aerial 
scout mission to ASARC/DSARC II in 
the October-November 1979 time frame. 

21 AUGUST 1978 

ASH Concept Formulation Study 
tasked USAAVNC to form the ASH 
Special Study Group (ASH-SSG). 
(See SSG Milestones in separate box.) 

29 SEPTEMBER 1978 

The Study Advisory Group (SAG I) 
of the ASH-SSG met for the first time. 

13 OCTOBER 1979 

The President signed a bill providing 
$5.5 million to the ASH Program allow­
ing the ASH Project Manager's Office 

Congress favorably settled the FY 79 (ASH-PMO) to reopen, and permitting 
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nduel of a concepl formulalion 
the CO nd Ihe examinalion of NATO op­
effort a 

rtunilies. 
po 9 NOVEMBER 1978 

The ASH-SSG conducled a briefing 
I resled industry firms Ihat involved 

of in e nalional enlities, 91 companies, 
43 industry representalives. Eleven 

mi litary representatives were pre-

20 NOVEMBER 1978 

The ASH Study Advisory Group 
mel for Ihe second lime. (SAG II). 

DECEMBER 1978 

Members of Ihe ASH-SSG (Direc­
and Depulies for Requiremenls and 

"!~~~~~e~:~,es~vll~is~iI:e~~d Europe: United 
rtl.l:;;~;:~~m ' Italy (Agusta), I' A.,co<natiale, and Federal 

ftlpubllc of Germany (MBB). It found 

that 
(1) Italy and FRG exhibited the most 

tnterest and potential for govtlindustry 
ASI collaboralion. 

(7) The HAC/ PAH-2 was an improb­
able ASH variant due 10 IOC availability 
and mission gross weight. 

25 JANUARY 1979 

The Secretary of Defense delivered his 
FY 80 annual report 10 Congress which 
included Ihe following recommendation 
regarding ASH Program funding : 

"The ASH is intended to operale as an 
aerial scout in air cavalry, arlillery, and at· 
lack helicopler unils . When teamed wilh 
Ihe Advanced Attack Helicopter (AAH) 
Ihe ASH will locale and designale targets 
for the AAH. Funding is provided in FY 
1980 10 iniliale developmenl of a low costs 
system based on an existing ainrame," 

DEVELOPMENT $ IN MILLIONS 
FY 78 Actual Funding .......... 0.0 
FY 79 Planned Funding ......... 5.5 
FY 80 Proposed Funding . ....... 7.5 

26 JANUARY 1979 

The ASH Study Advisory Group 
(SAG) met for the Ihird lime (SAG III). 

2 FEBRUARY 1979 
(2) FRG was the only country that prov­

fded nrm requi rement support, and recom­
mended Joint requi rements meeling. 

(3) All conlraclors, except Westland, The ASH-SSG briefed Ihe ASA 
i\lhlblted subslanlial commercial inlerest (RDA) and Ihe DCSRDA on the SSG 

the ASH development. Emerging Results in preparalion for 
(4) No conlraclor provided a new Congressional hearings on the FY 80 

j\tI(elopment inilialive for the ASH Pro- budget. In summary, the Emerging 
llim. Results did not conclusively support or 

(5) No conlraclor visited had the provide adequate detailed justification for 
experlise and capabi lity for mis- the FY 80 budget requesl for $7.5 mil-

lechnology (TADS/ lion. 
in Ihe U.s. today. Consequently, the ASA (RDA) and the 

~ ... "ch ' lJermi,n HAC/PAH-2 col- DCSRDA provided further guidance to 
development was at a standoff develop a supportable ASH Program 

the resolution of several critical strategy. 
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DESIGN 

In an October 1978 questionnaire 
participants were asked to project 
themselves into the '85 time frame 
and select ASH mission equipment. 

RESULTS 
BY MAJOR MICHAEL F. McCLELLAN, ASST TSM-SCOUT HELICOPTERS 

I N the October 1978 issue of the Avia· 
tion Digest a questionnaire was 

published in the article " You Can Help 
Equ ip the ASH ," requesting that readers 
help select the mission equipment pack· 
age for the advanced scout helicopter 
(ASH) . 

The questionnaire was designed by the 
ASH Special Study Group (SSG) to 
obtain subjective data in several con· 
troversial and critica l areas. The informa· 
tion obtained is being used to revise and 
update the ASH required operational 
capabilities (ROC). 

A broad experience level 

Branch, Directorate of Training at the 
U.s. Army Avfation Center completed the 
questionnaire. 

In the questionnaire participants were 
asked to project themselves into the 1985 
timeframe and select a mission equipment 
package for the ASH . Each questionnaire 
participant was instructed to select 1,000 
pounds or less of mission equipment 
from a total package of 29 items, which 
weighed 2,704 pounds. 

Prioritized equipment 
Each person was asked to prioritize 

those items in the 1,000 pounds of equip· 
ment. The number of responses for each 

T he responses represented experience item of equipment and the priority assign-
levels from zero to more than 2 ,000 ed was statistically evaluated. The list in 
hours of light observation helicopter Figure 1 is the priority ranking that 
(LOH) flig ht time. Most aviators com· resulted from the evaluation of all returned 
pleting the questionnaire had lOH exper- questionnaires. 
ience, and many had flown the LOH in It indicates that the respondents were 
combat. concerned primarily about aircraft surviva-

Commanders and former command- bility components, target acquisition 
ers of units employing LOH were includ· devices, a bui lt·in pilot' s night vision 
ed among the respondents. Additionally, device) and communication equipment. 
all the instructor pilots of the Aeroscout Based on a _mission equipment package 
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FIGURE 1-1,000·L81. PRIORITIZED 
1. APR·l9 .... . . . ........ 16.7.61 "mament 
I. Mast·mount.d ,iQhi (lADS). . . 1l.IHADSS 
J. PHCS ...... . ......... IS.IFf/SIF 
4. Auto Tgt Handoll ... 19. Iff API·IOO (Transponder) 
I. ASH·llS IDoppl .. & PMD) ... . .. 10.TAC bea"n 
6. KY S8 (Secure Voice) . . ..... . ... 11. Missiles 
7. F·SSB .................... IUMMADS 
S. AHlARV·l (Laser Wa"ing). . . ZJ. HSI 
9. ALO·144 (lR Jammer) ... 14. KY·71·,,,,,. "ice Hf 
10. lACS .. ..... . .......... . II.COHUS naY 
11. ALO·1J6 (Rad" J.mmer) ... 16. M·IlO (challlfl".) 
11. Radas Alt. . . 11. Hover hold 
13. TADS·no!e mounted. . . . 18.30 mm armament 
14. ARC·164 IUHf). . . . . . .. 19. Wheel, 
II. ARC·IS6 IfM & VHf) 

of 1,000 pounds, no armament would 
have been available for the ASH. The 
priority indicated influenced the mission 
equipment package established by the 
ASH Special Study Group. 

The questionnaire also asked for 
responses concerning aircraft configura­
tion. The percentage of participants favor­
ing a particular configuration and their 
reasons for doing so are shown below. 

CONUS - 70% believed that an 
ASH designed to fly nap-of·the·earth 
(NOE) did not require a CONUS naviga­
tion package. 

Engine Requirements - 53% selected 
a twin-engine ASH. The reason stated 

Major Michael F. 
McClellan, 

Asst TSM-Scout 
Helicopters, 

USATRADOC 

was survivability if one engine were lost. 
Wheels versus Skids - 66% selected 

skids because they weight less, require 
less maintenance, and are better suited for 
parking in rough terrain. 

Seating - 70% recommended side· 
by-side seating. The partiCipants indicated 
that side-by-side seating facilitates crew 
communications by their being able to 
coordinate with hand signals and also 
simplifies cockpit design by common 
usage of various instruments and other 
aids. Many who selected side seating 
believed that this configuration afforded 
better observation Ihan tandem seating. 

Ability to Carry Passengers - 59% re­
commended that the ASH not have the 
capability to carry passengers. Keeping 
the ASH small and avoiding transporting 
V IPs were the main objections to having a 
passenger-transporting capability. 

Armament - 80% indicated that the 
ASH should definitely be armed. The 
reasons for arming the ASH included self 
defense, killing tanks, and shooting 
enemy helicopters down . 
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Additional salient comments were 
(DESIGN/Continued on Page 66) 

FIGURE 1 - AIH INNOVATIVE IDEAl 
Design ASH 10 be a Seoul. 

not ASH & TRASH 
Damage aueumenl miuions Decoy miuions 
Equip wilh loudspeaker lor talking Courier 

to ground Iroops wilhout landing 
Kill tanks Equip with metal detector 
Aircrew rescue Suppress enemy radar 
Radio relay Resupply 
Convoy cover 
Antisubmarine 
Arm 10 inliltrate enemy rur 

Arm and employ in swarm 
Medical evacuation 

forward air controller 
Wire cutting 
Command and control 

Float in water · speed in waler 
comparable 10 Ipeed boat 
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AVRADCOM design studies on the 
ASH represent design possibilities 
rather than the actual ASH design 
that might ultimately be developed. 

WHAT'S NEW IN ASH DESION? 
BY DR. MICHAEL P. SCULLY, AEROSPACE ENGINEER, AVRADCOM 

W HAT could we get if we could equipment, but the equipment itself is nOl 
afford a "clean sheet of paper" included. 

ASH program? Table 1 outlines the most important 
What is the incrementa l cost (in ASH design criteria. There are two im· 

terms of size and weight) of various portant values of gross weight from a 
features which might be included in a design point of view. The Mission Gross 
new ASH? Weight (MGW) is the gross weight used 

These are the questions which the in the various performance requirements 
AVRADCOM design studies address. In· which size the engine and drive system. 
dustry would be responsible for the final The Structural Design Gross 
design of any new ASH should the Army Weight (SDGW) is the gross weight 
opt for a new development. used to size the structure. The SDGW is 

Therefore, the AVRADCOM designs higher than the MGW because the user is 
represent design possibilities rather than willing to accept some performance de-
the actual ASH design that might ulti· gradation when the extra 140 pounds of 
mately be developed. modular MEP, the external stores, and 

The Mission Equipment Package full fuel are carried. 
(MEP) is the primary reason for ASH and No mention of speed is made in Table 
the trade·offs involved in selecting the 1. This is because speed does not drive 
baseline MEP are discussed in a separate the design. There is a desired speed capa· 
article. All of the new ASH designs bility of 150 knots for 30 minutes Inter· 
discussed in this article carry the baseline mediate Rated Power (IRP) under 
822·pound MEP including a Mast 4 ,000 feet/95°F conditions. This is 
Mounted Sight (MMS), unless a specific achieved by all of the baseline designs 
statement to the contrary is made. This without any increase in engine size. 
822 ·pound MEP includes provisions for However, it has been assumed that 
an extra 140 pounds of modular mission drag reduction is given a high priority dur-
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Table l-ASH Design Criteria 
Mission Gross Weight (MGW) includes the 
specified MEP and fuel to fly the 2.5 hour 

ASH mission profile at 4.000 feet/ 95°F. 
A minimum Vertical Rate of Climb (VROq of 
500 feet per minute at MGW under 4,000 
feet/95° F conditions using 95% of Inter-

mediate Rated Power (IRP). 
Blade loading similar to Black Hawk and 
AAH (eT/r - .080 at MGW under 4,000 

feet/95°F conditions). 
Single engine ASH designs have autorolafion 
capabilities at MGW at least as good as the 

AH·J at 9,000 tbs. 
Twin engine ASH designs have autorotalion 

ing the design process (faired hub, faired 
skid landing gear, faired MMS, carefu l 
fuselage design, well integrated inlet and 
exhaust flows, etc.). 

Five baseline ASH designs have been 
considered. These are tandem seating 
with single T700 engine or twin Ad­
vanced Technology Engine (ATE), 
and Side-by-Side (SBS) seating with 
single T700 engine, twin ATE, or single 
ATE. 

Table 2 shows the level of passive pro­
tection provided in these designs. The 
crew frag barrier provides protection such 
that one 23mm High Explosive (HE) 
round will not kill both crew members. 

It is possible to lit such a frag barrier to 
both tandem and SBS designs; however, 
the use of the barrier in a SBS design 
eliminates most of the advantages of the 
SBS configuration (crew coordination) so 
the baseline SBS designs have no frag 
barrier. Except for the frag barrier the four 
lightweight designs (tandems and SBS, 
single T700 engine and twin ATE) have 
the same level of protection. The fifth 
design (single ATE) is the lighter weight 
ASH and it has a reduced level of protec­
tion. 
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capabilities at MGW at least as good as Black "\ 
Hawk at 16,800 Ibs. 

Twin engine ASH designs can Hover in 
Ground Effect (HIGE) at MGW and 5 ·fed Ian· 
ding gear altitude under 2,000 feet/ 70°F 
conditions with One Engine Inoperative 
(DEI) using an emergency rating on the reo 

maining engine. 
Strudural Design Gross Weight (SDGW) is 
MGW + 140 pounds of exira MEP "" 600 
Ibs of exernal stores (strudural limit of hard 

points) + fuel to fill tanks. 
Ultimate load factor of 5.25 at SDGW. 

Fuel tanks sized for 2.5 hour ASH mission 
profile at SDGW under Sea level Standard 

(SlS) conditions. 

Table 3 shows a comparison of the 
five baseline ASH designs. The para­
meters shown are: rotor and engine size, 
a build-up of MGW, SDGW, perform­
ance, and Main Rotor (MR) blade surviv­
ability. Notice that two values of Vertical 
Rate 01 Climb (VROC) are given for 
4,000 feetl950F conditions. 

The first value is the requirement 
(VROC at MGW using 95% of IRP), 
while the second value is a degraded per­
formance point (VROC at MGW + 140 
pounds extra modular MEP + 300 
pounds external stores, using IRP) . This 
300 pounds of external stores is only half 
of the structural capability of the hard 
points; however, it is envisioned to be the 
normal armament package. The extra 
drag and download of the external stores 
are accounted for in the calcu lations. 

A comparison of Table 3 with Table 
2 shows that designs having the same 
level of passive protection have a different 
passive protection weight. This is because 
single-engine designs have an armored 
engine while twin·engine designs only 
have an armored barrier between the 
engines to provide redundancy and be· 
cause the crew armor protection configur-



TABLE 2: ASH BASELINE PASSIVE PROTECTION 
SlATING 
INGINI(S) 

IHREAI (mmfm) ... . 
Crew S .. ts . ... . 
AP Crew Barrier .. 
Alrkam • .•• ... 

Freg Crew Berrier ... 
MR Bled. Ihreet. .. 
lell Boom Threat •.• 
IR Blade Threet . ... 

TANDIM 
Singl. 1100 Ingine 

or Iwin All 

12.11800 
12.11800 
12.11800 
23 HII 
23 HII 
23 HII 
23 HII 

Whafs New in 
ASH Design 

ation is dependent upon the seating ar­
rangement. 

The T700·powered designs in Table 
3 substantially exceed the 500 fpm 
VROC reqUirement, while the ATE 
powered designs exactly meet this reo 
quirement. This is because the T700 is a 
production engine and it would be very 
expensive to develop a smaller version. 

Improved performance 

SIDI·BY·SIDI (SBS) 
Singl. 1100 Ingln. 

or Twin All Single All 

12.11800 1.62/100 
12.11800 1.621100 
12.1/800 1.621100 

Non. None 
23HII 12.1 AP 
23 HII 23 HII 
23 HII 1.62 AP 

reasons: a more compact, lighter fuse­
lage; no crew frag barrier; less instrument 
duplication; and electronics air condition­
ing, but no crew air conditioning (the 
greenhouse on the tandem requires crew 
air conditioning) . 

The lighter weight single ATE ASH is 
more than 875 pounds lighter than the 
SBS, twin ATE design; although it has a 
somewhat larger main rotor diameter 
because it optimizes at a lower disc 
loading than the twin . The sacrifices that 
the lightweight single ATE ASH makes 
compared to the win are: the passive pro-

Thus, the T700·powered designs have tection differences shown in Table 2, the 
excess power. This increases their size, lack of One Engine Inoperative (OEI) 
weight, and fuel consumption; however, it capability, and a somewhat lower speed 
yields improved performance especially capability. 
when carrying the extra 440 pounds of Table 4 shows some of the more in-
equipment and external stores. The ATE teresting variations from one of the base-
is in development so its size can be ad- line designs. Similar variations have been 
justed from the nominal 840 hp, within made for all five baseline designs, but are 
reasonable limits. Naturally, an ATE of not presented here. The baseline values 
any size has an associated development of cruise speed at 4 ,000 feet/95°F using 
cost which has already been paid for in Maximum Continuous Power (MCP); 
the case of the T700. the total installed power (both engines, 

The SBS sealing designs are smaller IRP) ; and the MGW are given plus delta 
and lighter than the equivalent tandem values for each variation. The baseline 
seating designs. This is due to a variety of design uses skid landing gear. Table 4 
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shows the price of using wheels instead 
(four knots, 34 horsepower). 

The twin ATE baseline OEf capability 
is Hover in Ground Effect at MGW under 
2,000 feetl700F conditions. Table 4 
shows the price of increasing this capa­
bility to 4 ,000 feetl95°F conditions. 
There is a large speed increase due to the 
large increase in installed power. This 
speed increase only occurs under 4,000 
feetl95°F, cruise (MCP) conditions, be­
cause at lower altitudes and temperatures 
or at dash (IRP) the speed is transmission 
limited. Increasing the transmission rating 
to allow full engine IRP to be used under 
2 ,000 feetl700F conditions would cost 
about 250 pounds of increased MGW. 

Design vs costs 
The twin ATE baseline design has 

canopy deice, but no main rotor or tail 
rotor blade deice. The price of adding 
blade deicing capability to be compatible 
with AAH is shown in Table 4. The 
baseline SBS seating designs have air 

SEATING 

conditioning for the electronics, but not 
the crew. Adding crew air conditioning is 
costly because of the extra accessory 
power required by the compressor. The 
baseline design has a flat glass canopy to 
reduce glint signature. Deleting this fea­
ture provides a Significant speed increase 
and modest power and weight savings. 

Other factors are weighed 
The advantages ot making the extra 

140 pounds of MEP and the 300 pound 
armament package modular (i.e. a per­
formance degradation is accepted when 
these items are carried) are shown in 
Table 4, where the penalty of designing 
to always carry these items is presented. 
Notice that the cruise speed capability 
goes up. This is due to the extra installed 
power which is, in turn, due to the higher 
MGW required. 

The twin ATE baseline passive protec­
tion against armor·piercing threats is 
12.7mm at 8m. Table 4 shows the re­
sults of increasing this prrJtection to 

IANDEM SIDE·SY·SIDE 

~ 
ENGINES Single 1100 l.in AlE Single l.in AlE Singi. 

1100 AlE 
;:;; MR Dlam.l.r (10 32.3 31.1 31.5 30.9 32.9 

~ 
Engine Sill (lRP) 1 I 1,561 2 I 695 1 I 1,561 2I 644 1 1991 
Emply Welghl (lb) 3,750 3,611 3,541 3,391 2,833 .... Mission Equipmenl (lb) 822 822 822 822 822 :z: Pmllt Proledion (lb) 407 m 355 280 242 a Crew (Ib) 500 500 500 500 470 .... 

<E fuel + fluids (lb) 1.070 1,064 1,023 922 741 
CICIO Mission Gross Weighl (lb) 6,549 6,329 6,242 5,985 5,108 
:c SlrUt1Iral1lesign Gross WI. (fb) 7.414 1,214 7,102 6,869 5,964 .... 4,000 f .. U95°f <E VROC (MGW, .95 fRPKfpm) 1,300 500 1.100 500 500 
rW-\ VROC (MGW + 440, IRPKfpm) 1.000 140 1,400 100 10 .... CRUISE (MCPKkh) 151 152 151 151 143 
--' DASH (lRPKkls) 115 164 180 163 154 CICIO 

=:! 2,000 feeUl0 0 f 
VROC (MGW, IRP)(fpm) 2,800 21,310 2,800 2,350 2.130 
DASH (lRP) (kls) 111 110 116 169 160 



Shrink your com~ package 
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The Rockwell-Collins 
AN/ARC-t82 4-in-t Combo. 
One transceiver that can talk to all 
services. That's the idea behind 
the versatile Rockwell-Collins 
AN/ARC-182. It's 4 transceivers 
in I, covering 4 bands in the 30-
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Whafs New in 
ASH Design 

12.7mm at 200m and of decreasing the 
protection to 7.62mm at 100m. Another 
possibility is to provide 12.7/ 200 protec­
tion for the airframe and 7.62 / 100 pro· 
tection for the crew. This weighs about 
the same as 12.7/800 protection for 
both airframe and crew. 

This alternative seems strange at first 
due to the unbalanced level of protection. 
However, consider the following scenario: 
the ASH unexpectedly discovers a tank 
mounting a 12.7mm gun under a tree 
300m away and the tank opens fire on 
the scoul. If the ASH has only 12.7/800 
orotection then it is very vulnerable until if 
gets at least 800m away from the tank. 

Probability is small 
If the ASH has 7.62/ 100 protection 

the scout is vulnerable until it can get be­
yond the effective range of the 12.7mm 
gun. Since the probabi lity of an iron sight, 
12.7mm gun hilling a rapidly retreating 
ASH at greater than 800m is not very 
great, the vulnerability of the 7.62/ 100 

TABLE 4: SBS, 2xATE ASH VARIATIONS 
Cruile Installed 
Speed Power HGW 

Ikls) IIRP) Ilbs) 
Baseline Design 151 1289 5985 
Wheel landing Gear -4 + 37 + 158 
011 al 4,000 11195%f +13 +339 +168 
HR + IR Blade Deice - + 21 + 103 
Crew Air Conditioning - +55 + 124 
Delele flal GIl!! +5 -9 -23 
No modularity/HIP + 440 Ib +4 + 155 + 754 
12.7/200 Passi .. Proledion - + 32 + 160 
7.621100 Passi .. Proledion - -24 -120 
Same AulOl.lalion II SI - +39 + 106 
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protected ASH is not much greater than 
that of the 12.7/ 800 protected ASH, in 
this case. If the ASH has 12.7 / 100 air­
frame protection and 7.62/ 100 crew pro· 
tection then the tank must disable bolh 
crew members to bring the scout down. 

OthenAlise, the remaining crew mem­
ber can fly his wounded partner back to 
safe haven instead of crashing. The tank's 
chance of disabling both crew members is 
considerably reduced because the crew is 
protected from behind by the transmission 
and fuel tank in addition to their 
7.62/ 100 armored seats. 

Autorotation capabilities 
The twin-engine ASH designs are re­

quired to meet a less stringent autorata­
lion capability Isame as Black Hawk at 
16,800 pounds) than the single-engine 
ASH designs (same as AH- 1 at 9,000 
pounds). The price of increasing the twin­
engine autorotation requirement to be the 
same as the single-engine is shown in 
Table 4. This increased autorotational 
capability is obtained by adding tip 
weights to the main rotor blades, thus in­
creasing main rotor inertia. 

In a breakdown of the differences be­
tween the SBS, twin ATE lightweight 



Table 5 shows a breakdown of the dif· 
ferences between the SBS, twin ATE 
lightweight ASH, and the SBS, single 
ATE lighter weight ASH. The number of 
main rotor blades and the disc loading are 
varied as necessary to minimize the 
MGW. The change in autorotation, for 
example, caused the disc loading to go 
from 6 psf to 8 psI. Thus, the MGW went 
down but the engine size went up. The 
autorotation change shown in Table 4 
was done at a constant disc loading (8 
psn , thus the MGW change is larger than 
il would be if oplimum disc loading were 
used. 

HISTORICAL SUMMARY 
(Continued from Page 41) 

9 APRIL 1979 

An ASH Mini·SAG was held for Ihe 
purpose of evaluating the stralegy which 
suriaced at the Emerging Results Briefing 
on 2 February 1979, and making recom· 
mendations regarding the ASH Program. 

In summary, the Mini·SAG determined 
that numerous . and reasonable - alter­
native ASH solutions exist, and that affor· 
dability and the long term requirement de· 
mand a comprehensive evaluation. The 
Mini·SAG agreed that there should not be 
any preemptive Army decision on scout 

MAJOR ASH SSG MILESTONES 
8 AUGUST 1978-9 APRIL1979 

DA LOI ..... ........ . . .. ...... 8 August 78 
TRADOC Tasking .. . ... . .. .... 21 August 78 
SAG t.. ... . . . . ... . . ..... . 29 September 78 
Presentation to Industry . . . ..... .. . 9 Nov 78 
SAG It .... . .... . . . .. . . .. . . 20 November 78 
Visilto Europe .............. 6 December 78 
SAG III ............. . ..... . . . 26 January 79 
Emerging Results .. ... .. .. . ... 2 February 79 
Mini-SAG . ... .. . .. .. .. .. ....... 9 April 79 
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This article provides some answers to 
the questions listed in Ihe openin~ para· 
graph. A much more complete set of an· 
swers will be found in the final report of 
the ASH Special Study Group. The 
ASH designs discussed here use the 
lalest advances in helicopter technology: 
advanced composite structures, advanced 
rolors, fly·by· light, advanced engine, and 
drive system technology. These advances 
allow a smaller, lighter, more survivable 
and crashworthy, less vulnerable, less fuel 
thirsty, and less detectable ASH than Ihe 
various MOD or derivative ASH alterna· 
lives. 

alternatives, and that Ihe ASH-SSG ef· 
fort should be continued to evaluate all 
alternatives. 

APRIL-SEPTEMBER 1979 

During Ihis period Ihe ASH SSG ef· 
fort was in full swing. Major products such 
as the MENS, Basis of Issue Plan, ROC, 
and Draft Decision Coordinating Paper 
were produced. In addition, numerous 
briefings, work sessions, and meetings 
were held during this period which will lead 
to the completion of the follOWing: 

FUTURE ASH MILESTONES 
SAG IV ... . ........ . .... . . 27 September 79 
ASARC Prelimary Review ....... .. .. 4 Oct 79 
Special ASARC ...... . ....... 6 November 79 

SSG Terminates: 
OSD Program Review . ....... 4 December 79 
RFP to Industry .................. March 80 
ASARC It .... ... . ... .... .. . . . September 80 
DSARC It .... ... ............... October 80 

We believe in the success of the Ad· 
vanced Scout Helicopter Program and 
the ultimate delivery of a much needed 
capability to Ihe user. 



The battlefield of the late 1980's and 
early 1990's will require an ASH that' s 
equipped with mission equipment that 
provides a high degree of mobility. 

ASH MISSION EQUIPMENT 
BY CLEMENCE P. MUDD, JR., SECONDARY SYSTEMS PM, AVRADCOM 

THE continued refinement of the 
ASH mission and tact ics have re­

sulted in refinement of the operational re­
quirements. 

Redefinition and further refinement of 
the mission equipment package for the 
ASH ;s a cont inuing process due to its 
multi-mission reconnaissance role of the 
ASH. 

The battlefie ld of the late 1980'5 and 
early 1990's will require an ASH equip­
peel with mission equipment which will 
provide a very high degree of mobility. 

NOE helps survivabilifv 

Regardless of th e particular mission 
scenario, the ASH will have to operate. 
navigate. and communicate in a nap-of­
the · earth (NOE) environ n\ ent to 
dramatically increase the survivability. 
Remaining highly manueverable. light­
weight. and undetectable (Ire key ingre­
dients to the ASH mission success. In 
addition. the mission equipment must 
permil operation under extreme weather 
conditions during day or nigh I. 

As a result, emphasis is placed on the 
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modularity concept of the mission equip· 
ment. This tech nique will permit the unit 
commander the flexibility to configure 
the ASH for a particular mission. Mi5~ 
sion equipment can be selecled for a day 
or night mission, desired navigational ac· 
curacies, desired communication 
ca;Jabililies, etc. The modularity concept 
wil l perm it ease in adding future systems 
an~ integration of next generation com· 
ponents into existing systems. 

Early detail planning 

The obvious key to the success of the 
modularity approach lies in early. excep· 
tional detail planning by the airframe 
contractor and/ or mission equipment in· 
tegrator to accommodate modular and 
future system growth. Incorporation of a 
mu ltiplex system is zn outstanding 
technique for providi ng the aircrafi with 
modularity provisions and the lIexib ility 
for the required future expansion of the 
mission equipment on the ASH. , 

In addition. the mult iplex system as­
sures a highly effec ti ve man-machine in· 
terface. The intensilv 01 Ihe crew 



workload al NOE demands Ihal rouline 
control functions be automated to fhe 
max imum extent practica l and a 
simplified, highly inlegraled cockpit is a 
must. The other obvious advantages of a 
multiplex system are improved mission 
reliability due to the redundancy and 
decreased maintenance time. 

VariouS equ ipment packages have 
been synlhesized by Ihe ASH Special 
Siudy Group 10 accommodale Ihe many 
airframe sizes which have been in~ 
vesligaled as ASH candidales, This arlicle 
wi ll discuss only Ihe package which mosl 
nearly meets the technical requirements 
slipulaled in Ihe Drafl Advanced Scoul 
Hel icopler Required Operalional Cap, 
ability (ROC). 

Many discriminators were employed in 
the seleclion of the Equipment Packages. 
Among the paramou nt discriminators 

were: 
• the availabilily of equipment 10 meet 
Ihe 1.0,C dale, 
• the commonality of equipment which 
will be in service with oth er Army aircraft 
of the lime frame. 
• equipment which will demonstrate 
good re liability and maintainabi lity in a 
tallical environment. 
• the ability of the equ ipmenllo adapl lo 
Ihe modular ASH The' over· 

Clemence P . 
Mudd, Jr., 

Secondal)l Sys­
tems Project 

Engineer, 
AVRADCOM 
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riding discriminator, which is of major im­
portance, of course, is cost. 

Equi pmenl , which has been developed 
for Ihe AH ·64 . Advan ced Allack 
Helicopter or is now being developed. 
was invesligaled in delail for ASH ap· 
plicability, As a result . Ihe fo llowing equip· 
men t was identified as candidate miss ion 
equipmenl or syslems for ASH appl ica­
tion : 

• Nose-mounted Target A cquisi­
tion / Designation System, Pilot's 
Night Vision System (TADS/ PNVS) 

• Repackaged PNVS Componenls 
for mast mounted ASH configurations 

• Video Recorder 
• Integrated Helmet and Display 

Sight System (IHADSS) 
• Heading Allitude Reference System 
• Symbol Generalor 
The majority of the remaining com­

m unications. navigation, Airc raft Surviv­
ability Equipme nt (ASE), and mission 
avionics will be items which are common 
to Army Aviation in the time frame. 

Target Acquisition / Designation 
Syste m (TADS) 

The T argel Acquisition/ Designa· 
tion System would consist of either a 
Modular Ma s t·Mount e d Sight 
(MMMS) or a nose· mounled AH·64 
TADS/ PNVS. Since the advanlages and 
disadvantages of the nose-mounted sight· 
ing syslem are well known, on ly Ihe masl· 
mounled sigh I will be discussed in Ihis 
article. 

r he Modular Mast·Mounted Sight 
would permit the unit com manders the 
flexibility 10 selecl a TV sighl or a FUR 
sight prior to start ing a mission . The air­
craft equipped""ith Ihe Modular Mast· 
Mounted Sight shall be capable of day 
and night operation. and operation in 



poor atmospheric visibility conditions, 
such as fog. haze, and smoke, enabling 
detection and identification of targets for a 
distance compatible with the range of the 
anti·lank missiles installed on attack heli­
copters. 

The sight will consist of an integral 
laser rangefinder! designator and spot 
tracker. The laser designation system shall 
also be capable of illuminating targets for 
laser-seeking weapon systems such as 
HELLFIRE and COPPERHEAD. An 
instant playback video recorder is an in· 
tegral part of the targeting system to re­
duce aircraft delectability and increase sur· 
vivabil ity by permitting the ASH to 
remask after scanning a section and stu· 
dying the video tapes in more detail for 
targets or threats. 

Redstone Arsenal tests 

AWARD-COL Albert B. Luster, r., receives 
the Meritorious Service Medal (20LC) from 
MG StOI}! C. Stevens, I., CG, AVRADCOM, 
for his excepflonal work on the CH·47 
Modernization Program. As Commander 01 
the US Plant Rep Office, Boeing VertoJ Co .• 
COL Luster Jed the ARPRO in helping to 
bring the $50 million Mod Program in lour 
months ahead 01 schedule and under cost. 

Operational detectability measure- the IHADSS to include a HUD for the 
ments were made on a mast mounted observer shall be retained and is inherent 
sight helicopter during the July·Septem· in the AH-64 design. 
ber 1979 time frame to assess the detec· As an alternative. the next generation 
tability enhancement provided by a mast- of Night Vision Goggles appear to be 
mounted sight. These tests were can· very attractive for an austere ASH. This 
ducted at the Redstone Arsenal and would permit the crews the ultimate of 
verified and substantiated the value of a ease in the installation and removal of the 
mast mounted sight in an ASH mission. PNVS. 

Pilot's Night Vision System Aircraft Survivability Equipment 
It is envisioned that the PNVS will can· A radar warning receiver shall be in-

sist of a repackaged AH-64 thermal im· stalled with the capability to discriminate 
age type FUR with flexibility in azimuth between hosti le surveillance radars and 
and elevation and slaved to the pilot's he 1- an tiaircraft weapon radars which presenl 
met AH-64 (IHADSS) , which will also an immediate threat. Complete provisions 
provide the pilot with the Image as a shall be included for a las~r warning re­
Heads Up Display (HUD). ceiver to alert the crew when the aircraft is 

The HUD will provide the pilot with being "painted" by a hostile laser. Addi­
essential flight control data during night tional ASE would be installed when the 
and taclical flights. The IHADSS will per- requirement is identified and aircraft per· 
mit the pilot to hand off targets or target formance degradation would be accepted 
areas to the observer for target evaluation when the equipment is added to the 
and! or designation. Ease of expansion of ASH. 
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Communications 
The communications sytem consists of 

an intercom set between the two crew 
members. A multiband V HF-FM/ AM 
radio set of the lime frame to provide tac­
tical commnications (FM) and civil traffic 
control (AM). A UHF-AM radio set shall 
be provided for tactical air traffic control 
and interservice communications_ A NOE 
package shall be required consisting of an 
FM amplifier (Improved FM) for each 
FM set and complete provisions for an 
HF/SSB radio set to provide long range 
radio with ground units. 

Based on the success of the new 
development programs such as the Black 
Hawk and AAH . it is envisioned that all 
communica tions antennas shall be struc­
turally integrated or flush mounted on the 
airframe. The provisions to secure each 
radio set shall be inslalled when the ASH 
is operating in the tactical environment. 

ASH MISSION EOUIPMENT 
A. TARGfl ACOUIIITION ANO VISIONICS 

ITI MODULAR MAST MOUNUD SIGHT 
II) PIlDfS NIGHT VISION SYSTEM IPNV~ III VIDEO RECORDER 

(4) SYMBOLOGY GENERATOR 
B_I NUGRAHD HElMET AND DISPLAY SIGHT SYSTEM (lHADSS) 

C. AIRCRAn SURVIVABIlITY EQUIPMENT 
(I) APR·19V(1) RADAR WARNING II) LASER WARNIHGICPO) 

0_ AVIONICS 
It) COMMUNICATIONS 

IA) VHf-AMlfM WITH IMPROVED fM COMMUNICATIONS II) 
IBI UHf-AM, IC) HflSSB ICPO), (0) IHURCOM II) 

lij VHflUHf SECURITY (1), In HflSSB SECURITY ICPO) 
II) NAVIGATtON 

I~ DOPPlER NAVIG SYS IB) HEADING AfflTUDE REf SYS 
IC) MAP DISPLAY ICPO) (0) GLOBAL POSIflONING m ICPO) 
(ij ABN OAf A fRAHSf SYS In fACTlCAL BEACON NAVIG m 

IlIIHUGRAUO AVIONICS CONTROL SYSTEM 
IMAY BE PART Of AIRCRAfT MULTIPLEX SYSTEM) 

(4) Iff TRANSPONDER, IS) Iff SECURlfY, (6) RADAR AlTIMETER 
litE TOTAL WT Of THE INSTAllED ASH MISSION EOUIPMENT 
PACKAGE IS APPROX. BID POUNDS. AIRCRAn PERfORMANCE 
DEGRADAIION WOULD BE ACCEPUO fOR AWL fUfURE 
EOUIPMEHT AS IT'S IDENTIfIED fOR INSTAllATION ON THE ASH_ 
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Navigation 
The primary navigation suit will be 

provided by a Heading Attitude Re­
ference System (HARS), such as the 
LR-80 . which is common to the AH-64. a 
Doppler Navigator. and a Tactical Beacon 
Navigation System. Under normal usage. 
position update of the doppler will be pro­
vided by manual updating of known land- ,. 
marks or lasing on known landmarks. 

For higher accuracy position location. 
(4)mplete provisions will be provided for 
installation of a Gfobal Positioning Sys­
tem (GPS) for hybrid augmentation. 
Complete provisions shall also be provid­
ed to install a Projected Map Display 
which wi ll be sla, -I to the navigation sys- _ 
tem through the mu;:!plex bus. The build­
ing block arrangement within the naviga­
tion system provides d high degree of 
modularity which permits the unit com­
mander the flexibility 10 construct a 
navigation/position location system with 
the required accuracy for his particular 
mission. 

The key 10 a successful navigation 
system is the abilily to integrate existing 
.and future systems into the aircraft system 
by use of the digital multiplex system_ An 
Airborne Data Transfer System shall 
be im:orporated to encode target location 
position for handoff to airborne or ground 
units. 

An airborne transponder shall be !ncor­
parated which will be compalible with the 
civ,1 ilirways and can be made to operate 
in the Identification Friend or Foe 
(IFF) mode by the installation of an IFF 
securing set. 

Based on the requirements specified in 
the Draft ASH Required Operational 
Capability. the mission equ ipment pack­
age is shown in the box on this page. 



No ASH Concept Formulation Study 
would be complete or even accepted 
unless it included an analysis of the 
use of the helicopters existing today. 

MODIFICATION OF ALTERNADIES 
BY JAMES A. O'MALLEY, III, AEROSPACE ENGINEER, USA AVRADCOM 

A N Army Concept Formulation Study 
is a requirement when new threats or 

a new mission mandates the need for an 
additional weapons system. 

The recognized need for a sophisti ­
cated Aerial Scout is no exception and 
as such, requires a comprehensive ex­
amination of the helicopter in this role. No 
Concept Formulation Study which in· 
cludes helicopters would be complete or 
even accepted unless it included the anal­
ysis of the use of existing helicopters. 

Current models won't cut it 
It is no easy task for an existing heli­

copter to take on the responsibilities of the 
Aerial Scoul mission. Therefore, the ex­
isting helicopter must submit to various 
degrees of modification that e nables it to 
earn the title of· Advanced Scout 
Helicopter (ASH). 

Towards this end, design analyses are 
being conducted by the ASH Special 
Study Group on three general categories: 
1) Helicopters from the U.S. Army Inven· 
tory; 2) European Helicopters which 
satisfy some degree of NATO Standar· 
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dization and Interoperability, and 3) Com· 
mercial Helicopters. The requirements 
which provided the principle guidelines 
for these analyses are as follows: 

• The ASH should have a Vertical 
Rate of Climb (VROC) equal to SOO 
fI/min at Intermediate Rated Power 
(IR) and 4,000 Itl9soF. This require· 
ment is similar to that imposed upon the 
YAH·64 and the UH·60A, except that full 
power is allowed (instead of 9S%/IRP) to 
minimize the need for a full engine 
change merely to satisfy a S% deficiency 
of power. 

• The ASH should have a mission 
endurance of 2.5 hours at 4 ,000 ftl9soF 
and Sea Level Standard temperature. The 
ASH mission includes one hour of hover­
ing (in ground effect and out 01 ground ef· 
feet), one hour of mostly Nap·ol·the·Earth 
low speed flight and .S hours of reserve 
fuel available at the end of the mission. 
The requirement to have the ability to 
conduct the mission also at Sea Level in­
sures the full 2.5 hours will be available 
for most situations. 

• The ASH should have a cruise 



speed of 120 knots at 4 ,000 ft/950F. 
Although nearly all the Advanced Scout 
Helicopters derived from the existing heli­
copters are able to easily surpass this re­
quirement, it nevertheless remains a re­
quirement in order to minimize any modi­
fication effort that a higher speed may re­
quire. 

• The ASH should have the abil ity to 
sustain 2.5 g's maneuver for two seconds 
and 0 g's for one second, each at no par­
ticular specified speed. The ASH should 
have the ability to perform severe 
maneuvers at the low speeds where it will 
most often operate. The positive g 
maneuver requires a high solidify rotor 
while the low 9 maneuver requires 
positive coupling between the rotor and 
fuselage even when there exists no lift on 
Ihe rotor blades. 

• Provisions should exist for a Mast 
Mounted Sight (MMS)_ This require­
ment is a difficult one, since the least 
development work has been done in th is 
area. The prediction of the vibration en­
vironment of the total system Is very diffi­
cult and thus causes a very challenging ef­
fort to design the MMS mounting 
mechanism. This problem is made more 
complex as a result of the environment 
changing with the different flight condi-

James A, 
O'Malley, III, 

Aerospace En­
gIneer, 

AVRADCOM 
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tions. In spite of the difficult problems, the 
development of an ASH with a MMS re­
mains very worthwhile because of the 
potential for lower detectability. 

• The ASH should be able to be re­
trieved by the UH-60A at 4,000 ft/ 95° F. 
This requirement places a definite quan­
tifier on the desire for a small sized ASH 
as well as providing a means of bringing 
back the expensive mission equipment in 
the unlikely event the ASH is downed. 
Very few of the derivative Advanced 
Scout Helicopters can satisfy this require­
ment. 

• The ASH shou ld be self-deployable 
(800 nautical miles with 20 knots head­
wind). This requires provisions for auxil­
iary fuel tanks enough to allow the hel i­
copter to fly the North Atlantic and not de­
pend upon Air Force transports. 

• The ASH should have minimum 
detectabil ity. This includes the minimiza­
tion of such cues as visual, aural, radar, 
and IR. This, in addition to the use of a 
MMS, will Sign ificantly enhance the ASH 
mission effectiveness. 

• The ASH should be invu lnerable to 
12.7mm API. This requ ires the derivative 
ASH to carry strategically placed armor 
Ihat will protect the helicopter and crew 
and allow the continuation of the mission 
In case of a hit from 12.7mm ballistics. 

• The ASH shou ld have protection 
against Chemical, Biological, and 
Radiologicaf (CBR) type warfare. Pro­
tection of this type, of course, Increases 
ASH Invulnerability on the battlefield and 
allows continued mission effectiveness In 
case CBR warfare 15 employed. 

• The ASH should satisfy the crash­
worthy requirements set forth In MIL STD 
1290. If this requirement 15 Impractical 
within the scope of the effort, then at least 



crashworthy seats with sufficient stroke 
and cockpit liveable volume shou ld be ac­
counted for. The fuel system should be 
crashworthy and self-sealing. 

The design analyses are being con­
ducted in such a manner as to arrive at a 
derivative ASH which represen ts a 
realistic solution, given reasonable time 
and level of effort. 

This sometimes results in partial fulfill­
ment of the above requirements but pro­
vides a design that can be used during 
Concept Formulation to determine to 
what degree the ASH mission is affected. 
The flight penormance requirements 
(VROC, Endurnce, and Cruise Speed) 
are those which were given priority and 
dictate the limits of the ainrame modifica­
tions. 

MtNIMUM CHANGE OH·58 

Helicopters which cannot meet the 
flight penormance requirements are 
allowed to carry less mission equipment if 
the modification effort to meet the flight 
penormance is judged excessive (ap­
proaching a complete New Development 
or limited by cost). 

The OH-58C is considered a can­
didate for ASH because of the large 
number avai lable in the Army inventory. 
A small part of the ASH mission includes 
the OH-58C scout function. This would 
makp it practical to retrofit part of the OH-
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58C fleel. The OH-58D is envisioned to 
be the result of a minimum modification 
program. The existing structural gross 
weight limit of 3 ,200 Ibs is adhered to 
thus retaining the present OH-58C flight 
penormance, but does not permit the 
helicopter to carry sufficient equipment to 
satisfy the full requirements stated for 
ASH. 

The principal difference between the 
OH-58C and the OH-58D is the addition 
of a Mast Mounted Sight. The OH-58D 
MMS has daytime capability only and is 
mounted above the rotor plane. The Ar­
my is presently conducting a Mast 
Mounted Sight development program 
(using the OH·58C) which has provided 
the valuable experience necessary for the 
OH-58D application. 

Improved handling qualities 
The other notable mofifications include 

a redesigned tail rotor and the addition of 
the Stability Augmentation System 
(SAS) commercially available for the Bell 
206 helicopter. These changes to the 
OH·58C will improve the handling 
qualities of the helicopter when it is used 
as an ASH. However, because of little ex­
cess power available (ASH mission weight 
is the limit 3,200. lbs and the existing 
engine installation is used) and the inabil­
ity of the unmodified teetering rotor to 
penorm maneuvers approaching 0 g's, 
the OH·58D will not satisfy ASH 
maneuvering requirements. 

For a weight penalty that would detract 
from mission equipment or endurance. 
the teetering hinge of any 2-blade rotor 
can be modified (by the addition of a spr­
ing) to allow low g maneuvers. The OH-
58D retains the vu lnerabi lity and crash· 
worthiness of the OH·58C in order to in-



-
elude a maximum amount of miSSion 

equipment. The mission equipment defi­
ciencies are mainly the lack of UHF·AM 
communications and no ASH navigation 
capability, except a Heading Attitude 
Reference System. 

In order to give the night capability to 
the OH·58, a maximum modification ef· 
fort is needed. This is done by Installing a 
4·bladed main rotor (already developed 
for the 206L·M) and a modular MMS that 
has the ability of carrying a day TV or a 
FUR. The 4·bladed rotor permits a more 
favorable vibration environment (as com­
pared to a 2·bladed rotor) for the MMS. 
The 4·bladed rotor will improve the 
handling qualities of the OH·58 when 
combined with an improved tail rotor and 
SAS. 

~~~ 
OH·58E 

The improved tail rotor includes a 
novel "ring" tai l design that reduces the 
usual tail rotor/vertical fin interference 
problems. This so called "OH·58E" ex· 
ceeds the 3,200 Ibs structural gross 
weight limit now imposed upon the 
OH·58 airframe and investigations are 
now undelWay to determine the actual air­
frame limits through a NASTRAN analy· 
sis and an airframe static test. 

These investigations will provide engi· 
neering data which will aid in any airframe 
modifications necessary to allow the usual 
3.5 g structural design condition at the 
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OH·58E mission gross weight. 
The use of the present OH·58C en· 

gine (T63·A· 720) does not provide the 
OH·58E with adequate performance. An 
uprated transmission has been included in 
the OH·58E and allows the use of more 
engine power at altitudes below 4,000 ft . 
The higher rated transmission also per· 
mits installation of larger engines 
(LTS10l·750 or an advanced technol· 
ogy engine, ATE). The ATE is under de· 
velopment by the Army now, but will 
probably not be available until the middle 
1980's; however, the LTS10l·750 is an 
adequately powered interim engine. The 
crashworthiness of the OH·58E has not 
been improved over the 58C because of 
the extensiveness of the modifications and 
the marginal performance already avail· 
able. 

MtNIMUM CHANGE AH·l / ASH 

OH·lITADS 

The next size class available from the 
U.s. Army invenlory oversleps that class 
needed for an ASH which wou ld result 
from a New Development. The OH· 1 
TAOS (Target Acquisition Designa· 
tion System) represenls an estimate of 
the minimum modification necessary to 
convert an AH· 1 S to a helicopter used 
solely as an ASH. The Army has many 
AH-l airirames; however, most are com­
mitted to emerge as AH· 1 S models badly 
needed for the attack role. 



Therefore, the OH·lITADS would 
probably be the result of a new assembly 
line which takes advantage of the design 
work and tooling already available for the 
construction of the AH·' airframe. The 
use of nose-mounted visionics precludes 
the advantages of the MMS but removes 
much development risk because of their 
availability. Further, there are presently ef· 
forts underway which have as their objec· 
tive the installation and use of the 
YAH·64 TADS and PNVS (Pilot Night 
Vision System) each on separate AH·"s 
(surrogate trainers used during TADSI 
PNVS development). The remaining full 
mission equipment functions required of 
ASH are included in the OH·lITADS. 

Other OH· 1 modifications 
Other significant modifications neces­

sary are crashworthy seats and crew bar­
rier protection against 23mm HE!. This 
extent of modification allows the present 
AH·' S engine (T53·L·703) to be retain· 
ed with some sacrifice in VROC. When 
full survivability provisions are included, 
the uprated version of the T700 (GE· 
70') similar to Navy LAMPS GE-40') 
needs to be installed and provides ade· 
quate performance at a mission gross 
weight of 8,480 Ibs. 

The full survivability provisions include 
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crashworthy seats, transparent crew bar­
rier (for 23 HEI crew protection). extra 
engine armor, provisions for more 
crashworthy and self·sealing fuel system, 
engine inlet de· ice, and provision for CBR 
protection. 

Similar to the OH·58 analysis, a max· 
imum modification version of the AH·' is 
included. The OH·' I MMS included a 4· 
bladed rotor and the full suit of ASH mis· 
sion equipment with a modular mast­
mounted sight. The 4·bladed rotor is a 
high solidity 20'inch chord survivable 
blade which is controlled through five 
separate hydraulic pump, actuator com­
binations, any three of which will provide 
full conlrol capabilities. 

The transmission path for actuator 
control is fiber optics. This system (STAR) 
is under development through IR&D at 
Bell Helicopter and is in the hardware 
stage with plans to flight test in the future. 
The tail rotor is a wide chord survivable 
system with a fiber optics actuated control 
system. In order to meet the ASH perfor· 
mance requirements at the mission gross 
weight of 8,400 Ibs, the OH·' / MMS 
must accept installation of the uprated 
T700 engine. 

Ne)(t: The UH·l H 
The next step in the Army inventory is 

the UH·' H which has a four foot bigger 
rotor than the AH· ,. The Army certainly 
has many Hueys; however, availability for 
conversion to ASH is uncertain. The 
UH·' H, when allowed an engine conver· 
sion to the T53·L· 703 (AH·' S engine) 
can carry the nose-mounted ASH mission 
equipment configuration and almost meet 
the mission performance requirements. 
Other modifications are intended to in· 
crease the survivability of this OUH·' I 
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TADS. These include crashworthy seats, 
a more crashworthy self·sealing fuel sys· 
tern, engine armor, STAR fly·by·light 
main rotor control system, and a new tail 
rotor with fly·by·wire controls. The mis· 
sion gross weight of the OUH·l then 
becomes about 8 ,700 Ibs. 

The final Army inventory helicopter to 
be considered is the YAH·64. The plan to 
use this helicopter would be to leave the 
weapons systems intact and off· load the 
weapons (or most of them) while the ASH 
mission is being performed. The 
AOH·64, as it might be designated, 
would then have a dual role and would 
have most of the required capabilities of 
the ASH (some ASH equipments, such as 
a video recorder are not presently includ· 
ed). 

Excess performance 
The AOH·64 is much larger than re­

quired and also more expensive than 
desired for the ASH. With all weapons off­
loaded, the ASH mission AOH·64 gross 
weight is 13,450 Ibs and thus has excess 
performance. However, the uprated 
T700 is required to give this twin engine 
helicopter the power to Hover-In­
Ground Effect (HIGE) with One En­
gine Inoperative (OEI) at 2,000 f1/70· 
F. 
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This HIGE, OEI ability greatly en­
hances the ability of a twin engine ASH to 
bring home the mission equipment in 
case of an engine failure. Since the ASH 
spends much of its time hovering behind 
trees, hills, etc., this OEI capability must 
be available within a short response time. 
This requires an electronic fuel control 
which is especially designed for this pur­
pose. 

In an attempt to strengthen the NATO 
posture by providing for 'standardization 
and interoperability of the weapons sys­
tems, the possibility of using a European 
Helicopter was investigated. Therefore, 
the U.s. Army procured a Design Analy­
sis Study each from Agusta, Aerospatiale, 
and MBB. The results of these studies 
produced detailed descriptions of the 
parent helicopters (A 129, AS350, and 
BOlOS) and detailed descriptions of the 
derivative ASH designs that carried either 
the MMS or TADS/PNVS mission 
equipment, 

Each design study produced valuable 
results, showed good potential, and in­
creased the accuracy of the estimate for 
these designs used in the concept formu­
lation process. Of all the possibilities, the 
A 129 appears to show certain standardi­
zation and interoperability because it is be· 
ing built as an attack helicopter for the 
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Italian Army. Since it is still in the design 
stage (first flight not later than mid 1982) 
the opportunily exists for the U.S. Army 
to influence the design in favor of ASH. 

- 4 
Agusta has already decided to design the 

rotor mast with a sufficient inside diameter 
to accept a MMS. The AS350 derivative 
ASH design represents a small light­
weight single engine design (1,000 hp 
ATE) which is the resu lt of extensive 
modification efforts. The B0105 is also 
an extensively. modified derivative which 
uses twin LTS101-750 engines (in place 

MBB B0105 

of the original C20B engines). Both use 
rotor blades presently being developed for 
larger versions of each parent and require 
some transmission redesign to accept the 
higher installed power as well as the 
MMS. 

Both are now in use 

An interesting AS350 modification is 
the installaton of the SA361 fenestron in 
place of the standard tail rotor. The 

. fenestron was designed for the higher in­
stalled power of the SA361 and thus 
should provide the high directional con­
trol required for the ASH. The BOl 05 ex­
ists as a HOT missile version (PAH-l) and 
at the present time is used by the West 
German Military. The AS350 is strictly 
commercial, but is enjoying great 
popularily. 
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The commercial category of U.S. 
helicopters in the concept formulation 
study includes the Sikorsky S-76 and the 
Bell 222. In the case of the S-76, the 

rotor and drive system offer ' the limit 
capabi lities that allows their use in an ASH 
that can carry the required mission equip­
ment. However, the higher power 



available from the L TS 10 1-S50 (SOO hp 
9 SLS) engines is required. These LTS 
engines are the same as those planned for 
the A 129 and are still in development. 
The fuselage must be completely re­
placed in order to satisfy the ASH reo 
quirements for crashworthiness since the 
helicopter will have the ability to carry the 
required ASH mission equipment. 

BElL 222 

Design Survey 
(Continued from Page 43) 

gleaned from the questionnaires of those 
respondents who took the time to provide 
innovative ideas or suggestions to the 
ASH SSG. Since these comments were 
outside the purview of the basic ques­
tions, no statistical analysis could be 
made; however, they were deemed valid 
and considered by the ASH SSG. 

Innovative ideas 
Figure 2 (page 43) lists the most men· 

tioned innovative ideas or missions. 
Figure 3 is a list of design concepts 

the participants believed shou ld be con­
sidered for the ASH. 

To survive and be effective in the 

The Bell 222 ASH version represents 
a lower level of effort which installs mis­
sion equipment very similar to that install­
ed in the OH-5SD, yet provides the re­
quired performance . The original 
L TS 101 -650 engines have to be replac­
ed with the higher power LTS101-750 
engines and is the principal airframe 
modification . 

The above summarized investigations 
represent a wide spectrum of ASH alter­
natives, some of which take advantage of 
lower cost, and more readily available 
alternatives with the knowledge that those 
alternatives do not meet all the re­
quirements. It is the responsibility of the 
ASH Special Study Group to provide the 
decision makers with sufficient informa­
tion so that the ultimate decision on ASH 
can be made, in light of the external 
pressures of time and money as well as 
mission effectiveness. 

Day/ night upability 
future, the ASH must have the capability 
to operate and detect targets during the 
day and night and under adverse weather 
conditions. The ASH also must have an 
effective NOE communication system 
and modern aircraft survivability equip­
ment .... 

FIGURE l-SUGGESIED DESIGN CONCEPTI 
KEEP 11 IIMPLE .. .... . JElTlSON·TYPE CANOPY 

KEEP I1INEXPENIIVE. • . . . CRAIHWORIHY 

KEEP II RHiABLE. . . ... IIiRRUP PEDAL 

BLACK BOX. . . . . ROIOR BRAKE 

DEIIGN 1110 BE OUIET. .... fAIl 

COMfORIABlf 10 REOUCE fAIiGUE ... POWERfUL 



The building of stronger ties with our 
NATO partners will assure that we 
eliminate waste and maintain techno­
logical excellence in our combat forces 

HSI 
BY MAJOR LOUIS KRONENBERGER, SYSTEMS ENGINEER, AVRADCOM 

O NE of the high priority goals of the 
U.S. Government is to build 

sironger ties with NATO and strengthen 
the Alliance politically, economically, 
and militarily. 

At the May 1977 NATO Summit 
Meeting in London, President Carter 
emphasized the need for improved co­
operation by NATO cou ntries in 
development, production, and procure­
ment of Alliance defense equipment. 
The President ca lled for a major effort to 
eliminate waste and duplication in na­
tional programs and to maintain tech no­
logical excellence in all Allied combat 
forces. 

Congressional support for this con­
cept is detailed in Public Law 94·361, 
dated 14 July 1976, which states that it 
is U.S. policy that equipment procured 
for U.S. Armed Forces under NATO 
should be standardized, or at least inter­
operable, with equipment of other 
NATO countries. 

Standardization and Interoperability 
considerations for the Advanced Scout 
Helicopter (ASH) are not new. AI-
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though the need for ASH has existed 
since early 19 72 , it was in August 1977 
that the ASH was identified as a prime 
candidate for the first NATO Joint Inter­
operable Major System Development 
Program. This identified potential was 
the subject of several Army level brief­
ings discussing off-shore! off-shelf acqui­
sition and associated prob lems. 

In January and February of 1978, the 
U.S. Army Aviation Rationalization­
Standarization-Interoperability (RSI) 
Review investigated the requirements for 
the U.s. ASH and compared them with 
the French and German requirements for 
an anti-tank helicopter. Doctrina l 
similarities and differences for Scout and 
Attack Helicopter teams were reviewed 
and it was determined that the concepts 
of tactical employment of France, Ger­
many, and the United Kingdom were 
converging toward the U.s. Doctrine. 
Specifically, all seem trending toward the 
use of dedicated helicopters for the at­
tack, reconnaissance/scout, and utility 
roles. 

The potential for cooperative develop-



ment and co-production agreements are 
being explored at this time. Such discus­
sions, however, are only in the formative 
stage. The ASH Special Study Group 
(SSG) is developing a broad and general 
(RSI) plan. The U.S. will have to maintain 
a degree of flexibility in its alternatives un­
til such a time as agreements have been 
reached or operational characteristics and 
potential cooperative options have been 
explored in detail with interested coun­
tries. 

Cooperative efforts 

Th.e basic approach is to obtain agree­
ments with interested NATO countries to 
pursue cooperative efforts for the ASH. 
These efforts should eventually lead to 
agreement on required operational char­
acteristics, participation in technical data 
exchanges, jointly evaluating results of 
concept studies and development tests, 
and preparing Memoranda of Under­
standing (MOU's) on potential coopera­
tive development and production pro­
jects. The RSI approach is highly contin­
gent upon responses to proposals, coun­
terproposals, negotiations, system availa­
bility, and certainly, affordability. As a 
result, the RSI plan must be flexible and 
dynamic. 

Major Louis 
Kronenberger, 
Systems En­
gineer, USA 

AVRADCOM 
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There are three generally recognized 
approaches to achieving Standardization 
and Interoperability of U.S. and NATO 
equipment: 

• Other member nations of NATO 
may adopt a U.S.-developed design and 
procure the eqUipment directly from U.s. 
sources or enter into licensed production 
or co-production agreements. 

• The U.s. may adopt a foreign-de­
veloped design and procure the equip­
ment from foreign sources or enter into li­
censed production Qr co-production 
agreements. 

• Alliance nations may enter into 
cooperative research and development 
programs and procure the developed pro­
duel through any of a number of various 
production plans. 

Additionally, there are cooperative 
agreements that involve integration of sub­
systems of different major systems to a­
chieve interoperability. From a practical 
standpOint, the ASH mission equipment 
probably represents the best opportunity 
for RSI involvement. 

Possible industry reaction 

However, a decision to co-develop 
and/ or co-produce the ASH from a Eu­
ropean derivative airframe could result in 
a strong reaelion from U.S. helicopter in­
dustries and other special interest groups. 

Department of Defense (DOD) pol­
icy guidance states that all military com­
ponents must include NATO RSI poten­
tial initiatives in their respective develop­
ment and procurement programs. The 
projeel Decision Coordinating Paper 
(DCP) must address the NATO RSI anal­
ysis. This analysis will include the two-way 
contribution of the U.S. program to 
NATO on RSI, information on the availa-



bility of NATO candidate systems, and the 
potential for cooperation. 

At stake are beneficial exchanges of 
technology and cooperative international 
research and development or co-develop· 
ment. It is of maximum benefit to all 
governments concerned that coordination 
on RSI maHers begin as early as possible 
in the Conceptual Phase. Sharing of ad­
vanced technology is a prerequisite to 
total success in NATO Standardization 
and Interoperability. 

Tile achievement of RSI agreements 
will undoubtedly require a willingness on 
the part of the U.S. to accept com­
promises on schedules and costs, as well 
as a willingness. to accept the NATO 
countries as full technological and econ­
omic partners. SpeCifically, it will require 
the sharing of advanced technology in 
engines, control technology. rotor 
systems, visionics and composite mater­
ials. 

Assessing the requirements 

The greatest opportunities for RSI pre­
sent themselves when similar require­
ments exist belween Iwo or more NATO 
countries, A potential exists in assessing 
the requirements for an ASH, or a deriva­
tive utilizing the airframe, and pursuing 
the similarities with Germany, France, or 
Italy. If a common requirement can be 
defined, a sharing of technology and costs 
by the countries would be a benefit to the 
concerned countries. 

However, cost estimating on interna­
tional programs presents an inherently 
more difficult situation than on a national 
program. Unusual requirements will in­
clude licensing and data rights associated 
with the sensitivity of technology transfer. 
Normal parametric Cost Estimating Re-

lationships (CER's) would prove difficult 
to apply to an international program. 

A program with International involve­
ment quite naturally lends itself to .a uni­
que management requirement. The pro­
jecl manager of a foreign program will re­
quire the assistance of personnel possess­
ing expertise in a variety of fields peculiar 
to an international program. Familiariza­
tion with the mores and social customs of 
the NATO countries is a necessity. 

National holidays, for example, are 
more prevalent in Europe and can exert a 
strong influence on European work sched­
ules. 

At the same time, the U.S. Project 
Manager and contractors must have 
multinational empathy. While being sen­
sitive to the customs and cultural condi· 
tions in all the countries participating in 
the program, they must be prepared to 
present alternatives that can lead to effec­
tive compromises. Financial and schedu.le 
crises will occur requiring immediate 
response with posifive and innovative 
solutions. 

Study contracts let 
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The ASH Project Manager's Office 
has taken the initiative to explore the RSI 
potential by leHing study contracls with 
three European helicopter manufacturers: 
Aerospatiale of France, Messerschmitl 
- Boelkow-Blohm of West Germany, 
and Augusta of Italy. Preliminary 
Design Studies (PDS's) for an ASH 
were undertaken with these organizations 
in the April - June 1979 timeframe. 

The resulting final reports from the 
PDS's yielded no less than 26 candidate 
aircraft. The field of candidates was nar­
rowed to six aircraft that were fully capable 
of complying with the essential character-



istics of the ASH draft Required Opera­
tional Capability (ROC)_ 

Two of the six candidales will be utiliz­
ed in an ongoing Cost and Operational 
Effecliveness Analysis (COEAl_ The 
studies are important initiatives from the 
standpoint of allowing the ASH PMO to 
assess the cost, schedule, and technical 
performance capabilities of potential 
European contenders. 

The interest and desirab ilitv for an 

ASH and RSI are currently receiving high 
visibility. However, there exists a need to 
temper the enthusiasm with the realistic 
approach that the management of such a 
program will be complex; there will be 
delays in the decision and implementation 
process; schedules will be overly optimis­
tic; costs will more than likely be under­
estimated; and performance parameters 
will be subjected to numerous com­
promises. 

CONGRESSIONAL ACTIONS ON ASH, 1974-1979 
House Senate 

Year Request Armed Armed Joint House Senate 
01 by Services Services Conler- Approp. Approp. Final 

Req. Army Comm. Comm. ence Comm. Comm. Final 

Sl.OM to 
1974 support $l .OM Deny. - - - 0 

RFP for remature. 

Funds not 
56.0M to req'd until $1.916M 

1975 begin dey. 56.0M 6. 5640K for in-house $lOOK S700K 700K 
Task Force or in-house costs. 

estab'd. costs. 
$looK for S5.0M 

$10.7 for $10.7 for 6 + S200K S5.0M lor S5.0M for S5.0M lor for FY 
1976 fY 76; FY 76; to support FY 76; FY 76; fY 76: 76; 

S8.8M for S8.8M for n-house ef- $7.0M in 57.0M in 57.0M in 57.0M 
FY 7T FY 7T orts.Reeog FY 7T FY 7T FY 7T in 7T 

S26.0M re- 52.0M in 
vised prog Deny due ASH lor Deny and 
to delay to lack 01 prog mgt. 52.0M for move prior 51 .0M for 

1977 start to FY devel plan. Transfer program ear ASH S program 0 
78. Use lull Not ques- $lS.7M to manage- lunds to be manage-
526.0M lor tion the AAH for ment. used tor ment. 
TAOS and require- TAOS and 

PNVS. ment. PNVS. 

Deny. Sup" 5l8.3M in 
$lS.3M tor port lor directed 5 53.0M. 

develop" ASH ques· to develop Army said Deny. 
1978 ment of tioned. Con- fully cap" this was Pre- S3.0M 0 

of the cern over able ASH. all it 
ASH. Army vadl- could use. 

lation. 

5S.SM lor Deny. Army 55.5M. Con· 
ASH. Con- unable to cerned over 
cept formu- present a aHordabili-

1979 lation and prog plan. 55.5M ty: look at 5S.SM 5S.5M 55.5M 
NATO inves- AHordabili- all alterna· 

tigations. ty is major tives, 1984 
concern. IOC. 
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A Cost and Operational Effectiveness 
Analysis (COEA) documents the com· 
parative effecfivess of alternate means 
of eliminating or reducing a force. 

ISH COEI SPEEDS DECISIONS 
BY LIEUTENANT COLONEL ROBERT BROWN, COEA DIVISION, ASH SSG 

BEFORE the Advanced Scout Heli­
copter (ASH) becomes a reality, it 

must meet the approval of two decision­
making bodies - the Army Systems 
Acquisition Review Council (ASARC) 
and the Defense Systems Acquisition 
Review Council (DSARC)_ One of the 
aids used by these decision-makers in de­
termining whether the Army and DOD 
should commit funds to a program is the 
Cost and Operational Effectiveness 
Analysis (COEA). 

What is a "COEA"? 
This article will explain the workings of 

a COEA and show how the ASH COEA 
will contribute to the final decision on the 
ASH program. 

A COEA is "a documented investiga­
tion of the comparative effectiveness of al­
ternative means of eliminating or reduc­
ing a force or mission deficiency against 
the defined threat and the cost of develo­
ing, producing, distributing, and sustain­
ing each alternative system in a military 
environment for a time preceding the 
combat application." 
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Although this definition may seem 
somewhat complex, a COEA is very 
much like the process one goes through 
in selecting a car for personal use from 
among various models and optional 
equipment. We allemptto buy the car and 
options that yield the most utility for the 
money spent. 

Benefits vs Costs 
"The point is that every weapon sys­

tem we buy has both benefits and costs 
associated with it. You cannot get effec­
tiveness without paying a cost. Each pro­
gram uses up resources that could other­
wise be put to some other useful purpose. 
Sensible decisions on the use of these reo 
sources must depend on the costs incur­
red in relation to the military effectiveness 
obtained." 

A COEA contains many parts. A re­
cent Department of the Army Letter of In­
struclion lists ten parts of the analysis. 
These parts are briefly described below: 

• The analysis of mission needs, defi­
ciencies, and opportunities is generally 
conducted within the context 01 future 



wartime situations (Scenarios). The pur­
pose of this analysis is to identify mission 
needs, define deficienci~s of current sys­
tems in meeting those needs, and dis­
cover opportunity areas where efficiency 
and combat effectiveness may be improv­
ed. 

• The analysis of threats and opera­
tional environments determines the hos­
tile forces that could be used against our 
systems and the natural environments 
within which the system must operate. 

• The analysis of constraints is can· 
cerned with identifying the factors that 
limit the set of admissible alternatives and 
understanding the consequences of these 
constraints. 

• The analysis of operational con­
cepts examines the ways in which people 
and things would be arranged and 
employed to accomplish the objective of 
the system under consideration. 

• The analysis of specific functional 
objectives derives specific goals or stand­
ards against which the effectiveness of the 
altern ative systems is measured in terms 
of the extent to which the goals or stand­
ards would be achieved. 

• The analysis of system alternatives 
identifies the candidate courses of aclion 
or system solutions that offer prospect of 

SHARE YOUR VIEWS! 
Letters to the editor on any Army 

Aviation subject are welcomed by 
the publication . Such letters should 
be brief, and should be signed by the 
writer . The publication will withhold 
the name of the writer on request. 
letters should be directed to "Army 
Aviation Magazine". 1 Crestwood 
Road , Westport CT 06880_ 0 
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meeting the functional objectives and mis­
sion needs. 

• The analysis of system characteris­
tics, performance, and effectiveness is be­
gun by defining what the system should 
be in terms of size, weight, configuration, 
etc. Next, the system is defined in terms of 
what it is capable of doing. Rate of climb, 
payload, and endurance are factors con­
sidered in the ASH performance analysis. 
Finally, the effectiveness of the alternative 
systems on the baHlefield is estimated. 
How this is being done wi th relationship 
to the ASH will be discussed later. 

• The analysis of costs determines 
the resource implications of each alterna­
tive. These costs are estimated for ac­
quiring, operating, and maintaining each 
system over a specified peacetime life 
span, usually 20 years. 

• The analysis of uncertainties deals 
with the uncertainties associated with each 
of the above sub-analyses. The goal of 
this analysis is to establish the range 
within which a system can perform and 
still be a suitable solution. 

• The analysis of the preferred alter­
native is the final sub-analysis. Its purpose 
is not to decide which altemative is pre­
ferred, but rather, to present the informa­
tion from the foregoing analyses in such a 
manner as to facilitate comprehension by 
lhe gecision-makers. 

Conceptually, these sub-analyses 
should be sequential, that is, the first one 
should be completed before the second is 
started. In aclual praclice this is not always 
practical or possible; however, comple­
tion 'must be sequential. For example, the 
analyses of costs and effectiveness cannot 
be completed until all systems have been 
identified and defined. 

The primary alternative aircraft being 



considered in the ASH COEA are: 
• OH-58/0H-6 
• AH-64 
• AH-l 
• A lighlweight single engine new 

development helicopter 
• A twin engine new development 

helicopter 
• NATO helicopters 
• Various modifications to existing 

aircraft 
The heart of the COEA, as the name 

implies, is the analysis of cost and effec­
tiveness_ While all parts of the COEA are 
important, the area that receives the most 
aHention is the effectiveness analysis. The 
effectiveness, or operational effectiveness 
analysis, seeks to determine a system's 
impact on baHle outcome. Operational ef­
fectiveness "is the degree to which the 
ability of a force to perform its mission is 
improved or degraded by the introduction 
of the system ... into the force." 

-

FIRST FUGHT -The XV· t 5 rotor research air­
craft, being developed by Bell Helicopter T ex­
fron lor NASA and the Army's Research and 
Technology Labo"''''ri'' (AVRADCOM). has 
completed its first in-flight conlfefSion from 
helicopter to the aitplane mode. Lasting £& 

-minutes. the historic Right was made at Bell's 
Arlington, Texas Flight Research Center. 

Closely akin to operational eflfective­
ness, but treated separately, is system per­
formance. The reason for this distinction 
is that while a new system may outper­
form an existing system, its increased per­
formance may not significantly improve 
the ability of the force to perform its mis­
sion. As an example, helicopter "A" may 
have a cruise speed much faster than heli­
copter "B"; nevertheless, its pperational 
effectiveness may not be significantly 
greater than that of helicopter "B" 
because the bulk of the helicopter mission 
time is flown at nap-of-the-earth where air­
speeds are considerably less than normal 
cruise. 

The ideal way to determine a system's 
operational effectiveness is to use it in its 

t intended role in actual combal. Since this 
is impractical, we rely on models to repre­
sentthe systems at issue and the expected 
battlefield environment. But because 
models represent the real world in varying 
degrees of fidelity, we can only achieve an 
estimation of a system's actual or potential 
operational effectiveness. 

The ASH COEA employs three pri­
mary models in the analysis of alternative 
helicopter performance and operational 
effectiveness. 

The Carmonette model 

The first of these is the Carmonelte 
model. Carmonelte is a Monte Carlo, 
fully-computerized simulation of ground 
combat. It can create a realistic represen· 
tation of close combat during brief intense 
engagements and is primarily concerned 
with movement, target acquisition, and 
the firing of weapons. The broad 
categories of input are terrain, weapons, 
sensors, mobility, and units. Each unit 
must be directed to move, stay, or fire by 
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means of a detailed set of pre­
programmed instructions that will control 
its aclions throughout the simulated bat­
tle_ 

Carmonette is being used to evaluate 
scout helicopter alternatives in attack 
helicopter companies operating in part­
nership with ground combat units_ The 
scenario is a central battle area in defense 
of Europe. Carmonelte has been used to 
eva lu ate th e Advanced Attack 
Helicopter (AAH), Copperhead, IFVI 
I CFV, and XM -l before the present ap­
plication to ASH_ 

It maintains the basic XM- 1 scenario 
and gaming, but has been modified to 
provide a more precise definition of heli­
copter tactics and perlormance of anti­
armor systems working through natural 
and bailie-created visibility obscurants. 
This process of successive improvements 
to an existing bailie simulaton has the ob­
vious advantage of timeliness and the ad­
ditional benefits of continuity between 
studies which minimizes the challenges 
that the game has been rigged to support 
a particular system. 

Aviation wargame developed 

An aviation wargame, known as "AV· 
WAR" , was developed by the study 
group to evaluate the effectiveness of 
alternative scout helicopters in an air 
cavalry role. The wargame is similar to, 
but more comprehensive in scope and 
detail than that used in the Air/Grounc 
Cavalry 1985 Study. It is a two· sided, 
free-play warga me which is being played 
in a closed mode, that is, neither side has 
knowledge of the other' s actions except 
that gained from the play intelligence 
sources. 

Each side works from a map board 10-

TOP PILOTS- WO Steven E. Rinehart and 
1 LT James L. Brooke, 2d and 3d from leh, 
were the Distinguished Graduates of the 
WORWAC and ORWAC classes completing 
USMNVC training on August 29. Pinning 
on their wings are COL Patrick N. Delavan, 
leh, Fl. Rucker's Chief of Staff. and BG Le­
roy N. Suddath, Jr., ADC(S), 82d Abn Div. 

cated in different rooms. Computer sup· 
port is used prior to and during the gam. 
ing to resolve line-of- sight , target detec­
tion, communications attempts, and firing 
engagements. Gaming is done in one 
minute "slices" of combat. T he overa ll 
scheme of play is for each side to 
maneuver forces, locate the opponent, 
communicate as required, and employ 
minefields, smoke, or fires as appropriate . 
The aviation wargame allows for decisions 
to be made as the game progresses, as 
opposed to the preprogrammed instruc­
tions for units simulated in the Car­
monette model. 

A third model 
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The thi rd primary model being used in 
the ASH COEA is the Aircraft Reliabil­
ity and Maintainability Simulation 
(ARMS) model. This model is used pri­
mari ly to evaluate the performance of an 
aircraft system wh ile the system is being 
used to accomplish a tactical task. 

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



When the problem is 
circumnavigating hostile radar, 

the answer comes 
from E·Systems Memcor Division. 

Specifically, the 
AN/APR-39(V)1 
lightweight, airborne 
radar signal 
detecting set. 

Pilot operated, 
the system provides 
both an aural warning 
and a real- time 
presentation 01 
relative bearing, 

Radar Signal 
Indicator 

identity, and mode of 
operation of incoming 
radar signals. System 
is easy to operate, 
easy to interpret. 

Memcoralso 
provides complete 
training and 
maintenance 
support systems. 

For more 
information on the ANI 
APR-39 system or on 

our other capabililies, 
call (219) 356-4300. 
Or, write: E-Systems, 
Inc., Memcor 
Division, P.O. Box 
549, Huntington, 
Indiana 46750. 

" E-SVSTEMS =- Memcor Division 

The problem solvers 
in radar detection. 



Each element of the system is math e· · 
matically modeled in considerable detail. 
The time to prepare a mission (preflight, 
refueling, arming, ele.) is precisely ac· 
counted for; likewise, the enroute time 
and time in the mission area is modeled to 
the nearest minute to account for the per­
formance characteristics of each aircraft. 
Various routines establish and control 
mission demands. Aircraft are then se· 
lected, flown, and tested for failure. Com· 
bat damage may be introduced in addition 
to reliability failures. Manpower expended 
in preparing the aircraft for flight and re­
fuming them to a mission-ready condition 
is tabulated and maintained on individual 
aircraft. 

A "picture" is obtained 
The output data describes mainte· 

nance actions by MOS type, number of 
times used; average time per use; queue 
size; average delay time when queued; 
hours used for scheduled, unscheduled, 
and combat damage maintenance. Thus, 
a picture of the maintenance resources re­
quired to support each aircraft is obtained. 

STRANGE!-This hard-to-recognize photo 
ola Cobra TOW was taken during an ARTEP 
in USAREUR by Sergeant R. T. Edwards. 
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Perhaps now we should answer the 
answer, "How is operational effec­
tiveness measured?" 

Operational effectiveness is measured 
by quantitative indicators appropriately 
known as measures of effectiveness 
MOE. The primary MOE for measuring 
the contribution of alternative systems to 
the ouleome of a baffle is Red and Blue 
casualties. Other indicators which con­
tribute to battle outcome and the affain­
ment of primary MOE are sometimes 
termed MOE but, in reality, are measures 
of performance. Indicators that fall in this 
category are such affributes as number of 
-'argets det"cled and area coverage. 

The "What if" questions 
After the main effectiveness and cost 

analyses have been completed, the 
COEA must examine the effects of uncer­
tainties in the data used in performing the 
mainstream analyses. This analysis) 
sometimes called sensitivity analysis) an­
swers the "What if" questions. If the cost 
of alternative "A" is understated by 15%, 
what is the effect on its overall ranking? If 
likely opponents develop a given 
countermeasure, how will it affect the 
operational effecliveness of the system 
under study? The answers to these and 
similar questions must be presented along 
with the results of the basic analyses. 

The ASH COEA is the first to employ 
such a variety of models and analyses to 
gain a complete picture of the contribu­
tion of a conceptual system to the com­
bined arms team. It is an ambitious effort 
to complete in time for the decision mile­
stones of October and November dates 
for ASARC and DSARC. The study 
group has accepted this challenge and 
will meet it. 



Dear Editor: 
I received my May 31, 1979 edition, 

and wish to comment that the magazine is 
no longer the publication it was five years 
ago. Recent issues have catered to the 
political and social aspects of Army 
Aviation. 

Army Aviation has emerged as a pub· 
lication for handshakers and a social 
register for retired aviator~l H ow about 
.!he pilots stithln the line? 

Consider the aviator who is maintain­
ing FAC 1 ARL 1 status; what has AAAA 
done for the current aviator?2 

Let us know what's going onl' What is 
the latest status on the UH-604 , ASH'. 
AAH', HLH', the product improvements 
in the UH- l ' series? 

How about the interests of the Aviator 
who is still twisting the throNle? We pay 
dues, 100!9 

Thank you for all of the past informa­
tion on leday's aircraft; we appreciate it. 
Please consider the challenge of tomor­
row's. 

CPT LEE N. McMICHAEL 
OpnsO, 63rd Med Det 
APO New York 091 8 0 

(Ed. Note: On the other hand, if the magazine 
were identical with that published five years 
ago, we would receive "Ho hum. ' Je ffers from 
our readers. We admit we've changed but: 

I The "SPOOF Roster" for retired AAAA 
members is augmented by a 'Who's Who" for 
AWO's and a "DAC Pack" for AAAA's Dept. of 
the Army Civilian members. A "Young Turks" 
roster of our commissioned company grade 
members is a 1980 possibility. 

2For starters, we cite regular professional 
briefings at Chapters and Regional (Garmisch) 
and National conventions. 

3The monthly column of the OA Aviation 
Officer attempts to do this. 

4Latest status on the UH·60A? The coming 
164-page August-Sept. issue is devoted solely 
to this aircraft. 

5 The ASH? Approximately 70 pages on the 
ASH Program will appear in the October issue. 

6AAH? BG "Ed" Browne, the AAH-PM, 
would like you to read through the November 
1979 AAH Special Issue. 

7 HLH? This apparently is a dead issue. Keep 
checking the "Congressional Corner" column 
- you might see an HLH reference someday. 

BUH- 1 product improvements? We'll check 
this out with the PMO. 

9We're aware of this, of course. A June, 1980 
"Army Aviation Equipment Issue" should 
please. 

We're trying our best to publish a magazine 
of interest to ALL membership segments. It 
isn', easy. 

TEAM MEMBERS! 
We thought the readers would /ike to feel we are essential team members in the 

know thaI another Colonel (06) list came Army Aviation community. The promotees 
ouf (Medical Corps) and a number of avia- include David Karney, Anton liTha. Robert 
lion-oriented soldiers were on the list. I'm Kreufzmann, and myself. 
not sure all are AAAA members, but all are We're committed towards keeping the 
aerospace medicine specialists, and are Army Aviator flying! Best regards. 
not very numerous. As such, we constitute DANIEL S. BERLINER, M.D. 
the Army's senior and most experienced LTC(P), MC, SFS 
(and knowledgeable) flight surgeons. We San Francisco, CA 





he • • mlnallons 
Open 

Be a participant in the selection 
of the "Aviator of the Year" and 
the "Aviation Soldier of the Year." 
Write to AAAA for the one-sided, 
simple nomination form that will 
put your candidate into the hopper 
for national recognition at the 

. INATIONAL A WARDS! 

;;:;;?=" =,- --
:-!.=:::=..~~---.--~--coming AAAA National Convention. --=."'='.:_. _____ _ 

nev:ar::~:;~~!;~:~~::;e Please -·I··oin-in! 
they are never nommated. 

AAAA's "Outstanding Aviation Unit Award" along with 
its "Outstanding Reserve Component Aviation Unit Award" 
recognize the finest unit performances during the 1979 
calendar year. Does your unit measure up? 

The "James H. McClellan Aviation Safety Award" and 
the "Outstanding DAC Award" single out unique people. 
Tell us about them. The nominations close January 15. 

1979 AAAA National Awards 
Su bmit your nominations 10 MM. 1 Crestwood Road. Westport, CT 06880 by January 15, 1980. 



NEW DAEDALIAN 

SAFETY AWARD 

BY 
BG CARL H. M(:NAIR. JR. 

D URING the 1979 Annual Conven· 
tion of the Order of Daedalians 

held recently in Dayton, Ohio, Army Avia· 
tion's newest safety award was presented 
for the first time. 

By the way of background, for those 
who may not be totally familiar with the 
Daedalians, the Order was organized 
on 26 March 1934 by a representative 
group of American World War I pilots to 
perpetuate the spirit of patriotism, the love 
of country, and the high ideals of sacrifice 
which place service to nation above per· 
sonal safety or position. 

The Order is dedicated to insuring that 
America will always be preeminent in air 
and space - the encouragement of flight 
safety, fostering an esprit de corps in the 
military Air Forces, and promoting the 
adoption of military service as a career. 
Among the Order's 10,000 + members 
are many prominent men in aviation 
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circles, past and present, and some 340 
.living founder-members who flew military 
aircraft during World War I. 

In fact, serving on their National Board 
of Directors is one of the Army's foremost 
and most senior Army Aviators, LTG 
(ReI.) Allen M. Burdett. Jr. 

For some years now, the Order has 
presented an annual Flying Safety Award 
to a training division of USAAVNS which 
has shown the greatest improvement, ac­
complishment, or overall performance in 
aviation safefy ·during the preceding year. 

An Army.wide (:ompetition 
In 1978, the Daedatians broadened 

their Army Aviation Safety Award spon­
sorship to include an additional award 
open to Army-wide nominations of an Ar­
my Aviation unit which has made a singu­
larly outstanding contribution to the ad­
vancement of safety in the preceding year. 

The award was subsequently approved 

PHOTO ABOVE: 80 McNair, right, presents the 
'78 Daedalian Trophy to MAl Raymond P. Mul· 
cahy, B Co. 2d Avn Bn rebl), 2d In! Division. 





by DA and incorporated in AR 672·2. 
Nominations are due to ODCSOPS, 
HQDA, in March for achievements in the 
preceding calendar year. Thus, com· 
manders and units considering such a 
nomination should begin to gather their 
data and prepare their nomination 
towards the close of the year. 

The Order of Daedalians has named 
the respective service safety awards after a 
distinguished aviator of the service who 
during his career made a significant con­
tribution to the advancement of Aviation 
and safety within the military services. 

Named for Carl Hutton 
In the Army's case, the award has been 

named for Brigadier General Carl I. 
Hutton, the First Commandant of the 
U.s. Army Aviation School upon transfer 
of Army Aviation Tactical Training from 
Fori Sill, Oklahoma, to Fori Rucker, Ala. 
in 1954. 

General Hutton, a distinguished field 
arlilleryman before entering pilot training 
in 1947, served consecutively as Assis· 
tant Director, then Director, of the Deparl· 
ment of Air Training which at that time 
was pari of the Arlillery School at Fori Sill. 
He was instrumental in establishing the 
Army's first Helicopter Advanced Tactical 
Training Course and during his tour as 

Commandant of the Aviation School, was 
a catalyst in the development of the first 
successful armed helicopters. Thus was 
conceived the concept of Army airmobile 
forces based on Air Cavalry, the fore· 
runner of today's modern Army Aviaton 
Combat Forces. 

Initial presentation made 
It was especially fi"ing, therefore, that 

the new safety award should be named 
after such a distinguished Army Aviator 
and presented annually thereafter to a unit 
emulating the high standards of opera· 
tions and safety of which General Hut· 
ton would have been proud.' 

On 16 June 1979, the initial presenta· 
tion was made to uB" Company, 2d 
Aviation Battalion (Combat), 2d In· 
fantry Division, Camp Casey, Korea. 
Accepting on their behalf was Major Ray· 
mond P. Mulcahy, Commander of 
Company B during much of the unit's 
24,800 accident·free flying hours. The 
large silver trophy which stands almost 
2·\4 feet high was appropriately engraved 
and shipped to the winning unit where it 
will be on display throughout 1979. 

• Hutton Plaza, the PX, Commissary, and 'his 
theater complex at Fort Rucker were also named 
in honor of General Hutton. 

ATe CLASS GRAOUA TES-Twelve members of the sixth class 10 complele the six-week Of· 
ficer and WO Air T raHic Control Course at Ft. Rucker are, front row, I·r, CWO DE Nus; MAl RM 
Graves; CPTs RA Honeywell & JR PelIon; CWOs OM Adams & Perry M. Smith. Back row, I·r, 
LTCs RE Evans, £V Freeman, & HE Larson, Jr.: , LT JF Dunn; CPTs S, Psarrakos & RC Heh. 
Nol pidured. CWO JE Jackson. Psarralws of Greece was the firsl foreign graduale. (Aug. 3) 
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* * AUG 17. Embry·Riddle luncheon Meeting. Fort Rucker I * * SEPT 27. Bonn Area 
Chapter. Summer General OHicer's Club. BG CARL H. Chapter. Professional-Dinner 
Membership Meeting. Treasure McNAIR, JR., guest speaker. Meeting. American Embassy 
Island Motel, Beachside. Pay·as· Duty Uniform. Bring a new qub in Bad Godesberg. l TC 
you-go Bar. Fall trimester member! EUGENE H. BOORTZ, USAF, 
meeting days and times to be * * SEPT 25. Fort Hood Ramstein AFB, guest speaker. 
scheduled. October "Riddle Chapter. Professional lunch· * * SEPT 28. Corpus Christi 
Regatta" team selection. Pros· eon Meeting. Fort Hood Main Chapter. General Membership 
pective members welcome. NCO Club, Bldg. 194. PHil Meeting (Happy Hour!). Come * * AUG 22. Air Assault NORWINE, Bell Helicopter Tex- as you are after work. Two FREE 
Chapter. Professional·Social tron, as guest speaker. Sand- kegs of beer! Corpus Christi 
Breakfast in conjunction with wich Bar. NAS O'Club. 
the 5th Transportation Bat· * * SEPT 27. Old Ironside * * OCT 8. Fulda Chapter. 
talion. Top Six Club. Pay-as- Chapter. Membership Cere- Members Only Meeting. Elec­
you-go breakfast. Reps from the mony and Social Get-Together. tions. Appointments will also be 
major aerospace firms will be in Katterbach Officer's Open made for next year's Tour Com. 
attendance. Mess. Bring your spouse! mittee. Fulda O'Club. 
* * AUG 24. David E. Condon Cocktails and Dinner (Pay·as- * * OCT 17. Nat'l Executive 
Chapter. Combined AMA·AHS you·go). COL TOOLSON, Com., Board Business Meeting. Of· 
Professional Dinner Meeting. mander 11th Avn Gp, guest ficers' Club. Ft. Myer, VA. 1330 
Fort Eustis Officers' Open Mess. speaker. hours. 
CONGo PAUL TRIBLE, guest r---------------------i 
speaker. Cocktails (Cash Bar), 
Dinner, Dancing. 
* * SEPT 13. Coastal Empire 
Chapter. Professional Meeting. 
Hunter AAF Officers' Open 
Mess. MG GEORGE S. BEAT· 
TV. JR., Nat'l President, AMA. 
guest speaker. 
* * SEPT 14. Hanau Center 
Chapter. Professional· Social 
Meeting. Beacon Club (Hanau 
AAF). JOSEPH P. CRIBBINS, 
guest speaker. Pay·as·you·go 
bar. Casua\ dress. * * SEPT 1,6. Aloha Chapter. 
Beach Call at Nimitz Beach. 
Open to non·members. Bring 
cooler, picnic basket, family, 
(and you r rubber duck)! * * SEPT 19. Army Aviation 

PLAN AHEAD! 
The 1980 

AAAA National Convention 
will be held at the Sheraton Atlanta Hotel 

during Thursday, April 10, to Sunday, April 13 

***** General Robert M, Shoemaker, Army Aviation's 
most senior aviator, will again serve as Chairman 

of the Convention's Presentations Committee. 

***** The AAAA Convention's Friday, April 11 Luncheon 
will serve as the 1980 site for the triennial 

inductions to the "Army Aviation Hall of Fame. JJ 

Center Chapter. Professional '-_______________________ ......1 
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Generals Lt. Colonels Majors Majors Majors 
RAflAN, DPllAlII Yo, HG KAWLEN, RAY H. ANDEHON, GEROGE L HAGG'1. MICHAIl J. MURPHY, IIHY G. 

929 HOlnlftorld. Orin ROlli. ), 101 211 mOE,ihldun IOU sou~ Klthl;.n 141 S~ ArlUllIY ROld 
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Majors Captains CW4's CWl's Civilian 
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TORRENCE, MAl W, MYERS, PAUL POPPLEWELl. RUGAN E. KYSER. BILLY J. OmNII, I!OIlID 
19 lId Inlul" Road 419 H.W. BId Strnt 101 Hornlngdol' WI, 106 Btl Air Drlye 1120 Darl ene Annue 
FOJllemnWDrlb. KS 66027 1I,lon, OK BSn Dol~ln. At ]6303 Enlerprile, At 363]0 Dcnn, III 01112 

VEIltOW, (HARLIi A. PAlAMOR£. JlaRY S. RANDAll, 6£RALD l H!lLIOY. HICHAEl W. POllARD. ALBERT W~ JR. 
531·1. WioillU 1000d SUJ.A Allboa Shul USA ICS, Ca A. Bal 13.41 1m llall R~II (05 hd.in, Ridge 
Welt P~iot IIY 10996 foil KOOI, KY 40111 Fori HUillhcf, Al 8Sm Sierril Villi, AI 85615 Chtiltire, CT MUD 

WALTON. BENNY B. PARTHEYHUtLlR, RICHARD R. 11I5S, JAHES E. REED, GUY A. WADE, HICHAEL I. 
104 Welle, Orin 11 Diamond Circle o Trp. 41b S~dn, 71h Cay 8091 S. Vante COUll 2856 Tillb!!l,ck Tlail 
Orlrk. AL m&n FOil Rucker. AL 36361 APO San fllncilCO 96151 li1tlelon, CO 80m Troy, HI 48098 

Captains 
RICIlAIDSON. (HARLES E. 

CW3's 
ROBICHAUX, JOHN C. 

Retired 2Z3n Dmoricil Driye CHR 1, BOI 5189 
Sillul, CA 93901 fori lUck!!, AL 36161 

ATXIIISIIII, ALON10 H., JR. RODRIGUES, ALFRED B. ADAMS, JOE S~ n WERNER, BRUCE 6. BROIiSON. RUSSEll A~ LTC 
40] Glide Boulmrd 1123 Haith Sheel louie I. 801 m ·A 8011 NI)f\kullblfl"d tOld P.O. 801 101] 
Waikelilille. MO 21193 bUua, HI 96134 Omk, At 36160 \pringlield. VA 111Sl Sille1li1. 8mb. fL ]1937 

COBEIIl Y, JAMES B. SHAULIS, ALBERT A. CORMACK, BOBBY G. worS CROSKUN, CLIFfORD A .. COL 
Del A, Co A. 50111 ifn Bo HHC, \nth A'Iation Blltllion CHR 2, BOI 5131 38 Smilb Shul 
APO He., Yort 09061 fort C.JlP~lllY mn Fori Ruchl. Al 36361 leomi~II". HI. 01453 

DALW, MIOIA!l D. SXUDEN. RJCHARD A. DEWS, BYRll R. ERICKSON.. JOHN A. GmHER, WlIUAH i. lIC 
1m Mdi!a.,Courl ml9111 1519 Tlniao Olin 1191 HidbOil bL. ApI. F·94 2111 SUllrall ApI. A 
Hontgomer,. AL 36116 Mohridge, SO mOl Fa,dtnHie. NC 1830] Clalinme. TN 11040 hlellt.,A, MS ]9667 

DONAGHUE. PATRICK M. SHllH. DOUGLAS I., JR. mRHARI, CARL D. Enlisted HADLrf. HAIIRY A .• JR~ LTC 
15 Overhlll hid ~II Corpi m SO] Chtll\! 1388 Brelmool Way 
Hill Vallel, CA 94941 APO Ne ., York 09178 Enterprile. AL 363]0 5an JOle, CA 95119 

FOWlER, IUFORD W .. (p) SlON£, RICHAIID D. fUST. ElDON F. KIIUEGER, WAlTER W. CSH HARRISON, 8INJAMIN l., HG 
808 Taurl Rold 1585 Nmlil Place 101dr "illiOll Cupiln, IIq V CorPI 211 EHlll1t Annae 
lllilrd, Gl11406 CoIorllio Springl. CO 80915 APO Ne .. Y. k 09101 ' PO Nel York 09079 8ellGa, Tl16513 

GIROUARD, no J., King! Manor STOW!, GARNER JR. FALK. CHARLES P .. JR. GlBSOII, CLAUDE F~ JR., SGM HOGAN. WilBUR c .. lit, LTC 
91 Kingl Wil l. Apt. 11 BUB Werntz Pilk ]711).0 HcCornlck ROiId USUVNC Dir of Tng {Plln~ 5805 JacklOllI Olk hurl 
Sima Vbta, AZ 85m fort hmpbell, KY 42m Slhofield Blnath, HI 96860 FMt Ruckfl, Al 36162 Burke, VA 12015 

GOODRICH, SIIPHEN E. TUIILE. IHOHAS l. FRIES, ALAN D. LE BLANC, RICHARD. SSG MATHISON. IHfOFORE E., COL 
Stu Dllicer h , 10Ae 79·4 • HHC, SOlid Miation BalllnH 167·1 lIorlllwoud "'i" 9812·, While.,!»' henue 112 lIlY'oed Courl 
fori [1\liI. VA 23604 APO Ne .. York 09165 Slidtll LA 7U51 Elb.,od. AfB. SIl m06 HiliemiU., HD mill 

HILI, JOHII f. VAH ROPE, JEfFREY W. GEHUNIIARDI, fRIO JOHNSON. lAMB, E5 HillER. WILliAN R., LTC 
RQIJ\t 2. BOI 8 WS WJlbul hfllue 1016 BriNon Spfingl Road P.O. Bol 4115 111 COInlr, CIDb 1If .. ApL31 
Clendenin. WV 25045 Releda, CA 91335 ( larkullle, IN 3mO Warrington, FL ]1501 Hancheltt,. HH 03102 

HURl, CIIAIILES S. WAUGH, fRANK A. GUfFY, WAYNE 5 .• JR. RHO. DAVID. SP4 NICHOlSON. ROWLAIIO I.. L1C 
104 hdd Sheel 1520 Independme Drilt 1413 Jet Wing Clrde HIID. 4 DNHe 550 Victoria Siled 
£n!tr~ile. At 36110 Clilrknme, IH 37040 Colorildo Sprin91, CIII0916 fori CaliOn, CO 80913 Sn frinclico, CA um 

HYIDl SULliE W. WIBS, PHilLIP 11., JI. JUSTICE, GEORGE G. Civilians O'HARA. DANIEL. 1IC 
HHC. ]d ABC d. JD Blut, 101 C.ul WI, ( Ca piln,. S01r. CAl Roille 1, 10k 6-1 
APO Ne .. York 090)1 Enterprli •• Al MHO APII He., York 09165 Hi IlIlOMl. LA 111401 

lACIIB~ KENDALL l WHHAN. JANES l. PROCIOR, CHARIn H. B01l0lUK, WAlTER J. 1l0IHl, WILLIAM A., COL 
1177 PorItr Road. AlSC l08·8 Yorktown 3215 Windbreak Circle 61 Hlnchller Court 109 Fiddle (1 Bend Road 
IIorIot. VA 1)511 Fori Ln, VA 21801 Ma!lilllan, IS 66501 RtdbaM. NJ 07701 Smnnlh, GA ]1406 

KEllIl DAVID l YOUNG, JAMES S. SMITH. RONAlD C. GRUfilH. ROBERT J. SENEFf. GEORGE P .. JII .. lTG 
1402 Re«l1aI Cowl, if. 1111 H.otT Driye Ooarlerl 7211·B ]8 Willler Aullft 1960 Glil Slrftt 
lice" WA 98503 (nter, r;ir, AI 36110 fort Cm ... CO 80911 E.lonlo'll, NJ 017U lIonolll •• HI 96815 

KING, M1CHA(( 
ht Lieutenants SPANGLER, CHARLES l HAIL. LARRY W. SIEILHAII, JIMNI! I., eW4 

Roule 1, Bol 46 Unil 711t A,n Co, BOI 46 P.O. BOl 154 ROllte 2. BOI 138 
Socidl Hilt. SC 29593 APO New York 1)9041 Winler Park, Ft 12790 Olford. AI 36208 

KONIECIKO, DANIU S. COAINEY, MICHA(( SPECKHAN. JOHN G. HANKIN~ ROBERT S. iUNDBY. SELMER A •• COL 
(Mil 1. BOI 1600] m Rilfrlldt Dr~ ApI. 1.·10 Bl 1455 HHC 2d HI BB (I.E) ROlf'" I, 8m 16 119 LJodl Orin 
Farl hckef, AI 16361 Clarlnille, TN 1704D APO Ntl York 09189 HoIIMI, IX 7653.4 Ne"pOlI Newl. VA 136Dl 

KRAUS, RONALD J. DENNING, PHILIP w. STANION. JOHN H. HAnOI(, £DWARlll IIIIPEl. ADAIBERI E~ JR., COl 
P.O. hI 351 ]04 Cilrltl Road 5n Pine Gme Alme 11(18 Haymaer RQld 47SS Broobaod 
Graham. WA 9S138 CII/knille, '" 37040 Roond Lake Bmll, It 60013 Slate CoII*, PI. 16801 Eugene. 01 97405 

LAHBRIGHT, OOIS J. 2nd Lieutenants CW2's 
HANGRAM, ABB w. WEiTRICH. RALPH I., COL 

1111 Soulb 9t. m6 Pondelola Or in 5615 Cornilh Way 
Temple, 1116591 Annand. le, VA 1110] Almndriil. VA miD 

NANUEl, .HIUP l SHIPEK. PATRICIA BOGER. PAUl D .. JR. NdlONAlD, NADEl YII M. WYllIE. CUMINI A., COl 
106 (rOil Streit Bol 61 101 lIeriltge BOIIlmld 7609 Dnil Road 1115 Ne"lID'l h tllle, S. 1010 HenHIIOII Rd.. ApL 11 
Paleltine, 011 4m2 (nlrprile, AL 36m Cbarlotll. NC 11m {ViII, OK 741111 1I11111'ille. AI 1S805 
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3"AI plus VG. 
A totally compatible TSO'd remote system. 

J.E.T.'s 3" Attitude Indicator plus Vertical Gyro. 
By relying on this two- box system you're relying on 

sensors and displays that have proved themselves separately 
and as a system. 

The vertical gyros (VG-204 and VG-208) have been 
performing dependably in both rotary and fIXed wing 
applications, such as the Bell 205 Helicopter, Hughes 
500-MD, QF-86 Drone, Sikorsky 5-76, and the Beech T-34C. 

The attitude indicator accepts standard ARINC synchro 
inputs. The system easily lends itself to expansion into a 4" 
indicator when required. Available in colors and lighting to 
meet military or commercial specifications. 

Write or.;;c;al;;.l: __ -;;;;;-;;;;;;;;:;;;::= __ 

.. --= ... =.E==-:-===r.~_ 
JET ELECTRONICS AND TECHNOLOGY. INC. 

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

Telephone (6 16 1 949·6600 



ARMY AVIATION MAGAZINE 
1 Cratwood Road 

We8tport, CT 06880 

Applicants for 1980 AAAA Scholarship Aid Are Sought 
The AAAA Schohmihlp Foundation, a 

u parafe non· profit educlItlonal activity 
created to provide lic holars hlp aid to the 
lonl and daughter. of AAAA members 
and deceased member •• announces the 
avallllbillty of alSlstance funds for the 
1980 college· entry year. Program partlcl· 
patlan Is limited to the children of 
members with an effective date of memo 
bershlp on or before March 31. 1979. 

APPLICATION PROCEDURE 
Student·appllcant, lire asked to request 

the appropriate application forms by 
wriling fa the AAAA Scholarship Founda· 
lion Dt 1 Crestwood Road, Westport, CT 
06880. Requests for applications must be 
received on or before December 15. 
1979. Grades and test scores must be 
submitted by February 15. 1980. All 
forms. together with other supporting 
data. must be returned to the Foundation 
on or before Februlliry 1, 1980 fa receive 

Awards Commlftce consideration. The 
student· prepared application should li tafe 
the full name of the applicant's father· 
member and address of student If dlf· 
ferent. 

ELIGIBILITY CRITERIA 
The AAAA applicant must also be: (1) a 

high school senior who has applied to an 
accredited college or university for Fall. 
1980 entry as a freshman; and (2) unmar· 
rled. 

SELECTION & NOTIFICATION 
Selection of winners will be made dur­

Ing the month of March 1980 with each 
applicant to receive a list of the winners 
not later than 1 April 1980. 

BACKGROUND DATA 
Incorporated In December 1963. the 
AAAA Scholarship Foundation provided 
11 scholarships In 1979, and has furnish· 
ed more than 564.100 In dlred ald . 


