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‘The UTTAS,Concept Formulation efforts produced a decision to initiate
development the first time it was considered at the 0SD,level. This case
study attempts to supplement tne recorded history with the illumination of
the many and varied aspects that impinged on and influenced the UTIAS pro-
gram. With 2 potential for more than 52 billion worth of business for a
depressed industry, the US aerospace industry, the interests in UTIAS were
from a very broad base of industry and government. The multi-service
utilization of this class of helicopter added the complexities of possible
joint development. The Concept Formulation was done very openly with par-
ticipation from OSD level to Combat Developments Agency. Although delays
were experienzad, actions were expedited at decision time.

(

ii

iy -

o B

g
¥

W,
i

L, M
Ra

-

P
R R

oM

- o
e

=, wte
s v e R

o oo AN T AR AL, LR

WG G

RN
PR, O

%

£,

g ymmEs
A

-~

FIENVORILN

s
et

P
Fadard

s
SRR P

LA

o

G kvt R e s

PO AR LTS AV G PPN




CO e TR e S O TR TR gy s T~ ot ST Te PN T e R amaed o 0 e et
B b - 4 P-4 el == I ’ -

3

g g S
At y R
4 L

P

R s
i

TABLE OF CONIENTS

PV

Page

e e & 3 e & 9 s & s e o e o o o 11

ABSTRACT . . . . . . e e s

. CHAPTER I

INTRODUCTION . . v v = ¢ o o o o « o & . 1
THE DECISION . . © & & v« 5 o o « o o o« o o« « o o 2
i SIGNIFICANCE OF THE DECISION . . . . . . . . . 3

¥ II - NATUREOF THE PROGRAM. . . . . . o v v « o o « & 8
: DEFENSE DEPARTMENT MANAGEMENT ISSUE. . . .
EVOLUTION OF THE CONCEPT . . . . « ¢ v ¢ « « « &« 9
INITIATION OF CONCEPT FORMULATION. . . . . . . . 10
THE OPEN APPKOACH TEAM . . . . . . .
PHASE I. © . v v« v o o o o « e e e e
PHASE II . . v &« & ¢ o o o « ¢ o « =« 14
MAJOR EXTERNAL FACTORS . . v + ¢ & ¢ « o «

III - COMPLETION OF CONCEPT FORMULATION. . . . . . . . 20
PRODUCT IMPROVEMENT EVALUATIOHWS. . . . . . +» . & 20
COST DATA. . . &« . ¢ ¢ ¢ ¢ o o o o o o &
ATIRCRAFT DEVELOPMENT PRIORITY, . . . . . . . . . 2
PQMR EFFORTS . . . . . ¢ o ¢ ¢ o o o o &
SUPPLEMENTAL EVALUATION. . . . . . . . . .
THE WRAP-UZ. . & « ¢ « ¢ ¢ o ¢ ¢ o « o s o o o 28

E IV - THE DECISION PROCESS . . . . . . . .
i THE ARMY DECISION. . « & v « « o o . « . .
THE DEFENSE DECISION . . . . . . . . . .

V - CONCLUSIONS. + v o « « « o o o v o o o v o o o . 40

s SELECTED BIBLIOGRAPHY, . . . . . . . . .




ke

Si77
4

v >\,»5:rf'.’,. ‘*’,«(‘W"t‘”
RORRAG U -oL

s

e
LY

n

W TG

g e NaE “
. - . .

o,

PR AT

et B o

]

A
T

O T S AN A L
v v Wt ) ;

D

CHAPTER X
INTRIDUCTION

Since the appearance of Rebert S. McNemara as Secretrry of
Defenge, the military services have received © great deal of
publicity on weapon systems' conception, development, nd acquisi-
tion. Many of the highly publicized systems of this era wallowed
in the concept formulation stage for years prior to dying for lack
of aefining the requirement, Some systems experienced severe wet-
backs in engineering development which Jed to an early death in
the "1life cycle." Nearly 2]l weapon systems experienced great
uf fficulty i providing accurate and acceptable cost estimates

covering many yezrs into the future. This long range forecastiag

was needed tc support the development of thz toual life cycle ~osts.

In most cages the proponent service wo~ked diligently, within

the service womb, to develop the concept of the new system, ‘the
lack of hard driving, fully exposed coordination among the¢ services
and with the Office of the Secretary of befen:. (0SD), evolved
requirements and the recommendations to ini.iate developmerit in a
guarded situation. As the recommendation to start development was

forwarded to 08D for decision, coordination with the other services

and/or OSD agencies starced to expcse the detailed rationale and

its backup. A review of the analysis that supported the recommenda-

tion generally centered on the assumpt.ons, inputs (particularly
costs) and methodology. A major disagreement on any one of these

items generally involved some rework and the attendant delays.

R RS
AR

19
S

AL

i

R4

T

5 S

—

w

oY

B N R T Y S

e

o s B B A A Y e N AR e Y Ly PN At 9 il N A



During the early 1960°s the US Army was faced with identifying
the replacement for the UH-1 "Huey" series heliccpter. Having
watched the problems within and outside tuLic Army, the initial group
of action officers and a few supervisors decided o try the "open
approach." They recognized there would he new problems but the
possibility for a more timely and better understood rationale
encouraged the new approach. Briefly, this approach involved "action-
types" from 0SD on down to the proponent agency of the US Army Combat
Developments Command (USACDC) conducting periodic informal reviews
where the participants came to agreement on the issues. This was
followed by whatever formal or informal actions were required tvu
keep the participant's agencies informed and in general agreement.
Having participated in numerous of these reviews, I suggest this
summary of the chosen approach:

When the gestation of a new weapons system takes
place in a fishbowl in full view of the proponent
service itself and the interested agencies of the
Department of Defense, many problems are solved
and many new problems arise, These problems are
different from those of the concept conceived and

grown initialiy in the womb of the proponent
service without being bleached of its parochialism.

THE DECISTON

On 22 June 1971, Deputy Secretary of Defense (DEPSECDEF)
Packard announced a decision to approve the US Army recommendation
to develop a new helicopter. The Utility Tactical Transport Aircraft
System (UTTAS) was to repliice the UH-1 helicopters in the air cavalry,
lift, and medical evacuation units. This was the culmination of the
Army's Concept Formulation and action on the UTTAS by the Defense

2
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Systems Acquisition Review Council (DSARC). The DSARC recommended
to the Secretary of Defense "approve the UTTAS development as
requested by the Army according to the cost, schedule, and perform-
ance listed in Sec. XIV of the Development Concept Paper, DCP.' Mr.
Packard approved the recommendation and added his personal note:
"With uncerstanding there will be informal coordination with Navy
because it is very doubtful that a Navy development in this class
can be justified."l

The UTTAS effort had produced a decision to initiate develop-
ment the first time up at the DSARC level., This case study attempts
to supplement the recorded history .ith the illumination of the many
and varied aspects that impinged on the UTTAS program and played

major roles in influencing the program.

SIGNIFICANCE OF THE DECISION

The proje:ted program cost for a 1,000 helicopter buy was

estimated to exceed $2 billion in constant 1971 dollars.2

The pro-
gram could involve-~depending on final Army, USN, USMC, USAF, and
foreign applications~-up to $8 billion. At its lower value it
represented the second largest helicopter program ever. The UH-1
series, with the impetus of the Vietnam conflict, has been the
lacgest helicopter program in history.3 Even more important than
the magnitude was the fact that it represents only the second new
helicopter development in the United States in the last 10 years.

The other development, the Cheyenne AH-56, had yet to receive a

production go-ahead in mid-1972. To the ailing aerospace industry

.
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and in particular the 'wery sick" helicopter industry, the importance
of such a decision is obvious.

The Systems Development Plan (SDP) called for an engine
development to be followed at an appropriate interval by an airframe
development. The airframe program called for a "fly off" between
the prototypes developed by the two winners of the airframe design
competition. This "fly off" was in consonarce with the Packaxrd
approach to fly-before--buy.4

In 1967, the Army Aviation Materiel Laboratory initiated an
Advanced Technology Demonstrator Engine program to determine if
large gas turbine technology could be scaled down to much smaller
engines than those used in present Army aircraft. This program
called for building optimum designed engine components to demon-
strate the performances that were theoretically achievable, Following
this, these components were to be integrated into an engine. This
was not designed to produce prototype engines but to demonstrate
the performance and manufacturability of the new concepts. General
Electric and Pratt and Whitney were selected to participate in the
progrem as a result of the initial competition in the 1500 shaft
horsepower (SHP) class., Both companies demonstrated engines which
met the broad objective of the program, such as: 40% reduction in
engine weight; 20% to 25% reduction in maximum power specific fuel
consumption; 25% to 30% reduction in cruise power specific fuel con-
sumption; and the manufacturability of the engines.5

During this period AVCO's Lycoming division, the UK-1 engine

producer, was gaining much experience with their T-53 engine as it
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was growing from 800 SHP to 1,400 SHP. Lycoming had developed the
AGT 1,500 for a tank application and was to use much of this tech-
nology to compete for the UTTAS engine in late 1971.

General Electric, Lycoming, and Pratt and Whitney had been
expending sizable efforts in preparing for the UTITAS engine competi-
tion and were actively pursuing the award of the engine development
contract. General Electric was doing their research and pianned to
do the production if they wcn--at Lynn, Massachusetts. Lycoming's
efforts were being accomplished at their main facility at Stratford,
Connecticut, with possible production at Charleston where they had
opened a manufacturing facility during the Vietnam buildup. Pratt
and Whitney were doing their research at West Palm Beach wlth either
their Connecticut or West Virginia facilities planned for production.

Bell Helicopter Company; Boeing Company's Vertol Division;
Hughes Tool Company's Aircraft Division; United Aircraft Corporation;
Sikorsky aircraft; and Vought Helicopter, Incorporated were actively
preparing for the airframe development competition. Bell had a five
facility complex around Fort Worth and a sizable facility in Amarillo.
Boeing-Vertol had a very large development/production facility in
Philadelphia, backed up by numerous Boeing Company facilities country-
wide., The Hughes facilities were in the Los Angeles area. Sikorsky's
facilities were in the Stratford, Cennecticut area,

Vought Helicopters wes formed to be the sole licensee in the
United States for L'Industrie Aero Nautique et Spatiale Francaise.
Their UTTAS candidate, the S\ 330, had been jointly developed by the

French and British. Vought woculd manufacture the SA 330 in Dallas,
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should it prove to be one of the two airframe finalists. In order
to increase the attractiveness of the SA 330, the French government
had suggested the possibility of France purchasing A-7 fighter air-
craft that were manufactured by the Ling-Temco-Vought corporation
of which Vought Helicopters was a subsidiary. Conversations between
Dr, John S. Foster, Jr., Director of Defense Research and Engineering,
and his British and French counterparts had been the genesis of this
approach.

With the potential for more than $2 billion worth of business
and so many areas interested in becoming part of the winning team,
the interests in UTTAS were from a very broad base of industry and

government.
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CHAPTER I
FOOTNOTES

1. US Department of Defense, Office of the Director of Defense
Research and Engineering, Development Concept Paper (DCP), DCP No. 13
Utility Tactical Transport Aircraft System (UTTAS) (U) (Washington,
22 June 1971), p. 20. (Hereafter referred to as UTTAS DCP.)

CONFIDENTTAL.

2. Ibid., p. 16.

3. Interview with Warren T. Rockwell, Director of Washington
Operations, Bell Helicopkter Company, Washington, 29 June 1971%,

4. US Army Aviation Materiel Systems Command, Systems Develop-
ment Plan (SDP), Utility Tactical Transport Aircraft System (IJTTAS)
SDP (St. Louis, 15 May 1971), p. A-3. CONFIDENTIAL.

5. US Army Air Mobility Research and Development Laboratory,
Eustis Directorate, Briefing for Assistant Secretary of the Army
(Resecarch and Development), 1500 SHP DEMC Engine Briefing (Washington,
March 1970). CONFIDENTIAL.
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CHAPTER II
NATURE OF THE PROGRAM

The UTTAS was proposed by the Army to perform tactical troop
assault and some utility missions now perfermed by the UH-1 series
helicopters. The UH-1 is the backbone of the Army's current heli-
copter fleet and is alsc used by the USMC, USN, and USAF. The
current inventory is approximateily 5,000 UH~1s in all Services, of
which approximately 4,000 are in the Army. Abcut 2,700 are the pre-
ferred UH-IiH and UYH~IN models.1

The UH-1 series started cut in the late 1950's as a compact
tu bine-nowered aerial ambulance, UH-1.. Due to the rapid accept-
ance of the concept of air mobility and the demands of the Vietnam
conflict, the UH-1A rapidly grew to the UH-1D aad Ul-)H t.oorp
carriers by 1956. A twin engine version, UH-1N, was developed ..
the late 1960's.

The UH-1 series helicopters possessed serious owerational
shortcomings, especially in troop assault operations. To overcome
these shortcomings, the Army proposed the development of the UTTAS
with increased payload and substantiaily improved maintainability,
rel_ability, survivability, and performance.2

Since the Army was clearly the largest user of this type of
helicopter, performance requirements for the UTTAS had been optimized
for Army vse. Therefore, the UTIAS Concept Formulation was conducted
by the Army. The other Services all operated Uh-1l and other utility

helicopters withir the general performance parameters of the proposed

UTTAS. It was probable that the basic UTTAS or variants of it would
8
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experience multi-Service applications. Since the USMC trcop 1lift
requirements were similar to the Army's requirements, close liaison
was mairtained with the USMC during concept formulation. Because
the 'JSAF and USN required new utility/tactical helicopters during
the project:d production 1ife of the UTTAS, the 0SD decisionmakers
hiad to examine the potential relationship of those requirements to

the UTTAS.3

DEFENSE DEPARTMENT MANAGEMENT ISSUE

The Defense Department management issue was whether:

(1) the Army proposal to develop a new helicopter
for the troop assault missions and some of the
utility missions should be dpproved esseantially
as wroposed, oOr

(2) the An.y proposed program should be erpanded
to a joint progcam to include uther Service
requirements with specific emphasis on the
Marine Corps.

EVOLUTION OF THE CONCEPT

In 1965 the Army initiated the first steps to identify the
system to replace the UH-1 helicopter. Recognizing the lead time
normally required to clearly identify the requirement and perform
an orderly development, the DA staff tasked the United States Army
Combat Developments Command (USATDC) to prepare a Qualitative
Materiel Development Objective (QMDO) for the UTTAS. The QMDO was
approved by the Department of the Army (DA) in October 1965. After
this approval, USACDC was tasked to prepare a Qualitative Materiel

Requirement (QMR) for the UTTAS.
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%; Due to the growing requirements for near timeframe mobility

;' assets, a decision was made in January 1966 to extend production

;; of the UH-1. With the resulting forecast asset position, the intro-
? ) duction of the UTTAS could be delayed beyond the 1973 Initial

%ﬁ Cperating Capability (I0C) that had been envisaged when the QDO

% was approved. USACDC was requested to review the requirement for

é' a2 UTTAS and to recommend to DA a revised milestone schedule.5 In

: October 1966, USACDC made these recommendations to the Department

g . of the Army: |

é 1. A mid-i970 timeframe for IOC of UTTAS.

; 2. 1Initiate a majior study effort to review the requirement
§ for a UTTAS.

Z 3. The study effort shoull satisfy the six prerequisites

%

; for entering contract definition as outlined in AR 705-5.6

These recommendations had been delayed and influenced by the Browm
Board and Committee of Four Studies. Both of these studies con-
sidered the methodology used in the new requirements determination
process then under study as a result of policies instituted by Mr.
Mclamara. The Army Life Cycle Management Hodel for satisfying the
six prerequisites to contract definition (the initial stages of

Engineering Development) was an outgrowth of the studies.

A RSP T RET o N T, I TR MY %Y e 2>

: INITIATION OF CONCEPT FORMULATION

USACDC initiated certain aspects of the study effort in late
October 1966' and was officially tasked by DA in January 1967. The
formal study directive to USACDC was made on 29 August 1967.

10
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The milestcne schedule established | USACDC, ard subsequencly

approved by DA, required a Preliminary Qualitative Hzteri 2l Reguire-

ment (PQMR) be submitted by 30 June 19b9.8 The WTIAS study became

2

g i s
SACINA dohe ! e t
’

the first USACDC study effort to approach the requirements process
utilizing the Army Life Cycle Management Kodel.g
Implementatica of the concep. formlation step of the manage-

ment model was conceived by USACDC as being accomplished by mutual
interaction between it and the United States Avmy Materiel Command
(USAMC) in three phases.

Phase T - develop a UTTAS mission and performance envelope.

Phase iI - identify technical approaches and conduct tyade-
off evaluations.

Phase IIT - completion of the cost effectiveness evaluation

ne6y va MR 7 3t TR
S A KWK T, 3 Hfeeny
JPUAE P Sy S P A T TN TR S A RS ,‘Twm

would culminate in the submission of a PQMR to DA.

e

Tue documentation of concept formulztion is published in three multi-
3 volume reports corresponding to these phases. There was considerable

overlap between phases.10

3 ThE OPEN APPROACH TEAM

As mentioned in the introduction, the UTTAS "open approach"

was a major step toward evolving a new system in a ''fishbowl."

\.,¢\ﬁ,,
ks oL L

Although the representation varied over the years, the following
agencies were almost always invited to the In-Process Reviews:

Office of the Secretary of Defense (Systems Analysis) (OSD-SA);

R Gt AT

Director of Defense Research and Engineering (DDR&E); Deputy Under

Secretary of the Army (Operations Research) (DUSA-OR); Assistant

Ny e 8% .
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gi Yice Chief of Staff (Weapon Systems Analysis) (AVCS-WSA); Office

§ Chief of Research and Development (OCRD); Comptroller of the Army
% (COA) ; Assistant Chief of Staff for Force Development (4&CSTOR);

; ) aumerous US Army Materiel Command and US Army Combat Developments
g Command agencies; Continental Army Commend; and any supporting con-
é tractors.

: Whnenever a particular expertise was required, invitations were
% extendad to those who had the expertise.

; Depending c» the subjects to be covered and demands on key

: personnel, representacion varied from the commanding general down

N to the action officers.

§ PHASE I

? Phase I began in Oc+<ober 1966 with USACDC reviewing the opera-
f tional concept comsideration concerning airmobility expected to

é dominate the 1975-1985 time period. A list of selected aircraft

% capabilities, derived from the operational considerations, was

¢

compiled and furnished to USAMC. These capabilities included

e

~

generalized required characteristics such as ranges for speed,

eadurance, and pay load. From these generalized characteristics,

BAN ey e
B 7 ¢

- USAMC developed a list of refined aircraft czadidates. These para-

metric aircraft represented the full spectrum of technology from

R AT RN N RN

the present conventional helicopter to the technology forecasted
for the 1975 timeframe. A total of 59 parametrized aircraft were
provided USACDC for evaluation A gross screening process was con-

i ducted which evaluated the parameterized aircraft utilizing a

12
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variety of missiuns under all intensities of conflict., The results
of this screening process provided the input for Phase II.n
In addressing the generalized characteristics of the UTTAS,
it became increasingly clear that an analysis of just the UTTAS per
se would be theoretically correct and within current guidelines but
of little help to the decisionmakex. The Army had then and was to
have for the foreseeable future a fawily of lifr aircraft fxom the
smallest, the Light Observation Helicopter (LOH), through the UTTAS
and the Light Tactical Transport Aircraff System (LITAS) to the Heavy
Lift Helicopter (HLH). Therefore, in considering a replacement for
one of the family, the analysis had to consider the membexs or tha
family that bounded the UTTAS, namely the LOH and the LTTAS. The
analysis should shed some light on at what level of capabilities the
systems should interface. Also, within the context of the mix of
lift aireraft, what would be the least cost mix to support the Avrmy
as envisioned in the 1975-1985 timeframe. Having aetermined the
proper mix for the future, the optimum way to transition from the
inherited fleet to the required future fleet became desired informa-
tion. And a never-to-be-overlooked option, what would be the results
of doing nothing, had to be addressed.
Because the lift capabilities of the LTTAS bhad not been deter-
mined, the question of developing a parameterized LTTAS or using
the current system characteristics of the CH-47A had to be addressed.
In deciding on the former, it was necessary to extend the study

effort 7% months and a new PQMR submission date of 15 February 1970

was established.12

13
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The UTTAS Phase I study was completed in June 1968. A base-

line UTTAS aircraft and nine possible variants had been identified
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for use in Phase II.
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3 PHASE II

§~ Although Phase II of the UTTAS concept formulation began on

; a low key as early as July 1966, the majority of the eifort occurred
% from July 1968 through CSctober 1969. This phase provided the basis
% for detarmining the required and desired characteristics of the

g. UTTAS. During the initial part of Phase II, USAMC awarded four

? contracts to industry to perform trade-off amalysis using their

% breadth of expertise. The mission and performance inputs were

; products of Phase I. Bell, Boeing-Vertol, Lockheed, and Sikorsky

él submitted their replies based on their own company's best techrical
i approach to achieve the required characteristics. USAMC also con-

g_ ducted tiade-offs in terms of increments of performance, vulner-

% ability and cost for the characteristics that described the baseline
é aircraft and the nine possible variants. The candidate aircraft and
§’ the incremental differences were compiled by USAMC and submitted to
i{ USACDC as & basis for the trade-off evaluation.l3

;; The methodology utilized by USACDC for ranking of the aircraft
§~ candidates and evaluating trade-off options was complex and intricate,

In general, all candidates submitted to USACDC by USAMC were pro-
grammed through three stages. The first stage processed candidates
through 211 three computer models and acted as a filter to narrow

the range of feasible solutions. Some new "best estimate candidates"
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These were processel exactly as the original candidates. The

£ ,
5.
§l second stage was a veriil:atien procass. Tne thixd stage provided
g? i rapking Tased on cos: and effectivenass. Phase II was cowpleted
¢
[ - . . o . -
g: on 15 Juna 130% aad resulted in 2 Draft Proposed Qualitative Materiel s
i'; . , 14 ::
3 g Requiremert {(DPQMR).
g & k
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? As 1a any cynamic situation such as air mobility, a myriad of )
3 «
S facturs with conswartly varying ougnitude ana direction were odearing :
A £ i
2 £
- G on che UTTAS program.
A A1l of the major one¢ had some impact prior to the decision. ¢

The most significant ones will be menticned heve,

N e s Al e

Starting in 1Y97, the trarsportation section of ASD-SA made an

annual effort to foxce the Army to a platoon carrier rather than

AT W

squad carrier concept of air wobility. The basic thrust of their

P REC

rationale was thut larger helicopfers were more cost-effective on

most measures of productivity. To further substantizate theixr posi- :

tion, they cited the significantly lower combat attrition rate of
the Army's CH-47 rather than the squad carrier UH-1. In essence,

the Army was being :hallenged on their current and future concept

/
IR

for employing airmobile forces. A significant level of effort by

PO

the DA staff, supported by USACDC and USAMC, was required annually
to defend the Army's position.15 The UTTAS study effort appeared

to be a tailor-made opportunity to compile data fer this exercise

T A R S S S P T 7
. . D RN SN IR TN N

and possibly to deal it a death blow. This factor had wide ranging

AR N

<. impact on the structuring of the study effort.
‘ 15
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As the Vietnam conflict forces peaked out and the Army started
to Iook to the future modernization of its forces, the Chief of
Staff directed that esach major system be considered for product
improvement as well as a new development. The replacement for thne
UH-1 was no exception. For those avid supporters of product improve-
ment, there were a nupt2r of strong arguments to support their views,
Although the UH-1 series nad grown from a 6,600 pound to a 2,500
pound gross weight helicopter, the product improvement supporters
saw this as an indication that the series could be economiczlly
growa another 3,C00 pounds. Bell had developed the “fHuzy Tug' with
company money., It was a product improvement of thz UH-1B. ‘the
"tHuey Tug'" had a more powerful engine and upgraded dynamic components.
It was advertised as a prime mover for the 105mm howirtzer. The comn-
tractor suggested this as a logical method of disposing of the UH-1Bs
which w2re no longer used as troop carrier or gunships due to their
lack of performance. Bell had made design studies of a variety of
UH-1 product improvements to upgrade the UH-1 to as close to the
UTTAS performance requirements as possible.16 Although the most
promising product improvements of the UH-~1 were incorporated in
the Phase IIL Cost Effectiveness Effort,17 eventually a supplementary
cost-effectiveness study was required to address two additional
hypothetical-improved Ul-1ls and a foreign aircraft, the SA-330,

PUMA, helic0pter.18

As the helicopter industry became more assured that the Army

was going to loock at something other than a product-improved UH-1

for the UTTAS role, many heliccpter manufacturers expanded their

16
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UTTAS efforts. The requirement for the Department of Defense to
consider equipment developed Ay our Allies added credence to giving
the PUMA candidate system status. Vought Hel’copters employed the
services of Mr. Al Bayer to z2id in their marketing. Mr. Bayer is
one of the most widely known aerospace lobbyists. He was a key
witness in the Review of Army Procurement of Light Observation
Helicopters, Hearings Before the Subcommittee for Special Investi-
gation of the Committee on Armed Services, House of Representatives.
These were some of the major factors that had significant

influence on the UTTAS program in that timeframe,
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CHAPTER III
COV'LETION OF CONCEPT FORMUIATION

By mid-1969, Phase I (the development of the mission and per-
formance envelopes) and Phase II (the identification of technical
approaches and th. conduct of trade-off evaluations) were practically
completed. A big input to the decision on development wouild be the

Phase III Cost Effectiveness Study and the submission of the PQMR,

the requirements document. As mentinned earlier. the assumptions,

inputs, and methodology had been well exposed to review. Although
the UTTAS had been well received outside the Army, there was a group

of UH~1 product improvement supporters within the Army who were

making a case to delay the develcpment of the UTTAS. In addition,

the strong proponents of the Heavy Lift Helicopter (HLH) were con-
cerned that the Army would not receive sufficient resources to develop

both systems. It seemed wise for them to maintain the HLH as a higher
aircraft developmeat priority than the UTTAS. The priority had been
established on 22 December 1969.1 This chapter will address the

completion of Concept Formulation and concurrent sigi.ificant related

evente between 1 July 1969 and 31 December 1970.

FRODUCT IMPROVEMENT EVALUATIONS

When Bell was unable tc sell the "Huey Tug," a product improve-
ment of the UH-1B of which they had built one prototype, they
increased their marketing effort of a number of conceptual product

improvements of t! : UH-1D/H. They found enough interest in these

20
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concepts to prepare a formal Engineering Change Proposal which Bell
submitted to the Army on 10 March 1970.2 7n accordance with normal
procedures, the Arny was required to evaluate the proposal and inform
the contractor of the results of the evaluaticn.

With the existing strong and diverging opinions on this subject,
USAMC eiected to perform two separate technical evaluations of the
proposal. This would provide a better opportunity for conflicting
opinions to be aired and for removing organizational bias. One
analysis was performed by the Flight Standards Division, USAASC.

This division is widely recognized as the most technically proficient
agency within the Aviation Systems Command headquarters. The results
of this evaluation was published in April 1970.3 A second evaluation
was performed by the US Army Aviation Materiel Laboratories wvhich
published their results in May ]970.4

The strong product improvement supporters found a high level
spokesman in the Director of Weapons Systems Analysis (WSA) of the
Office of the Assistant Vice Chief of 3taff. Enough of the cost
effectiveness effort had been accomplished to show that the existing
DOD systems were not competing with the UTTAS for the UTTAS missions.
The product-improved UH-1ls, given optimistic performance and cost
characteristics, could compete in the less demanding missions. A
great deal of interest existed in the exact inputs to be used in the
cost effectiveness analysis,

Noting the growing controversy over thlie, the Commanding General
of the Aviation Systems Command initiated a third technical evalua-

tion and in his guidance expanded the systems to be evaluated to
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include UTTAS. The evaluation team was headed by Colomnel Wally
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Buelow and the rerults are commonly referred to as the "R icw

Report” or the results of the "Buzlow Committee." The evaluation,

N e

including the UTTAS, was getting at the heart of this problem that

EAIR A AN P st T A
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was much more narrow thar the Coacept Form-olation effor%. 1In fact,

T

Py

the existing Department of Defense and Department of Army regulations

W

required the proposed system be demonstrated as cost effective against

(R T

existing DOD systems. The UTTAS effort had been expamted to include

Veie AT Ras S alm

o

KR

a "conceptual," or not-in-being system, as a competitor. In the

o s -

atmosphere of this timeframe, the *open approach team" adopted the
philosophy of giving every break to the product improvement whenever

any interpretation had to be made. The other competing systems were

R R |

evaluated on demonstrated performance data and existing cost dataz.

LRV

If the UTTAS could not survive this type analysis, the "“open approach
team' felt it would be too weak a program to support a recommendation
for development.

The allegation that the product improvement was not getting a

fair shake reached a dramatic plateau on 23 July 1970. In an effort

L M e e e e e

3 to staff the PQMR for tentative approval so the system described by

the PQMR could be used in the final cost effectiveness analysis, a

Cy e

PP RN

. general officer review board was held, The AVCS made the poiut Jhat
the Army Staff had not thought in terms of a product improvement but
% in terms of a new development to satisfy the requirement for the
Improved Lift Ship. The meeting closed in controversy without a
decision or comsensus. It displayed the criticalness of this point.

B This had a direct bearing on the decision to have the Buelow Com-

3 mittee.®
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In addition to these technical evaluations, the ACSFOR requested
USACDC ~erform an operational or users evaluation of the product-
improved UH~1l. USACDC was reluctart to submit ar evaluation prior
to the completion of the UTTAS cost effectiveness analysis. This
analysis was to present more accurate cost effectiveness data and
tentative basis Jf issue options., If the UTTAS IOC was to be delayed
bevond 1980, the CGUSACDC recommended the Army product improve at
least a portion of the lift fleet during the decade of the '70s as a
hedge against programmed obsolescence.7

A number of Bell briefings were given at all levels to cover the
subject in general and to elaborate on specifics when requested to do

SO.

COST DATA

Of all the inputs to the Concept Formulation studies and
analysis, the cost data required the most effort to develop. :
In an effort to upgrade the Army's cost estimating abilities,
an Improved Cost Estimating (ICE) p~oject had been undertaken by
the Department of the Army. This project involved total systems
costs. In that UTTAS was in the conceptual stage, had a large poten-
tial fund impact, and was receiving so much high level attention, if
was selected as the first aircraft system to be applied to the model.
All major weapons systems were to be eventually applied to the model.
The UTITAS Project ICE model was staffed and approved at Department of
the Army. However, in order to reach consensus on the cost inputs
for Phase III of Concept Formulation, much more effort and time were

required.
23
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The US Army Aviation Materiel Laboratories had developed an
aircraft system costing model that was undergoing continual upgrading.
It became the core of the UTTAS Project ICE. A version of this
costing model was used in Phase III. A peculiar problem associated
with Phase IIX yas the mixing of curreat systems with actual cost
data available and conceptual systems with only cost estimates avail-
able. Direct comparisors were required in the cost effectiveness
analysis. Both existing and conceptual systems had to be costed on
a common ground. Because the current systems were nct competing
well, their cost inputs were not challenged. The key issue again
was the UTTAS and product improvement.

Again the open approach was used. This is the one area where
this approach nearly led to a stalemate. The principal participants
in this controversy .aat lasted nearly two years were: the cost
analysis portion of COA under Mr. T. Arthur Smith, weapon systems
analysis portion of AVCSA under Mr. Dick Trainor, and the cost
analysis portion of the UTTAS Project Manager's Office. The final
cost inputs were provided direct from COA to USACDC after nearly

two years effort.8

ATRCRAFT DEVELOPMENT PRIORITY

As mentioned earlier in this chapter, as of 22 December 1959
the HLH had a higher priority than did the UTTAS. At the time these
priorities were approved, it was anticipated that future funding and
technical feasibility would permit the development of an HLH with an

I0C prior to that of UTITAS, The justification for giving the HLH a

24
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higher priority than the UTTAS was that it provided 2 new capability

uzgently desired by the Army, whereas the UTTAS provided za improve-
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ment over the present quite satisfactory lift ship (the UH-1).
During the development of the various Army Program Objective
Memorandums (P0M) in respoase to 0SD tentative fiscal guidance, it

became evident that sufficient funds cculd not be forecasted as

5

i‘ available to support the deveicpment and fielding of both the HLH
Ef and the UTTAS as previously planmel. 1Initially, both programs were
f slipped.

i On 21 July 1970, Army representatives appeared before the HLH
; DSARC and recommended the development of an HLH as outlined by a

g 19 May 1970 Meworandum for the DDR&E. Basically this was the

Al

L LR TP TP TR v Y P o g i g [
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"Advanced Components Development Program" to precede the development
of the actual helicopter. This delayed the HLH IOC to a poiunt where
it was unﬁise to have the UTTAS rema.n behind HLY in oriority. The
UH-1/UTTAS type aircraft are the hezrt of the Army's air mobility
concept. Thevefore, the DA staff recommended and the Chief of Staff
and Secretary of the Army approved a standing program in all PG
submissions that included funding of the UTTAS as one of the "Big 8"
and in pricrity over the HLH. Due to these factors, the ACSFOR
recommended the UTTAS be put ahead of the HLH in priority of an
aircraft development.

On 10 August 1970 the Vice Chief of Staff approved the recom~
mended change in priorities except that the words "Improved Lift

Q
Ship” will be substituted for UTTAS.~

25
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The Improved Lift Ship (TILS) wa. a result of the coacern on
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the part of the AVCSA-WSA that the Army Staff was not giving preduct

g improvement as rmuch consideration as a2 new development. They con-
§ . sidered TILS more broad in scope. The point was to be reinforced

% again in September 1570 when the ACSFOR recommended to the Chief of
k5

§ Staff the designation of the UTTAS for separate Department of the

H

g Army System Staff Officer (DASO) monitorship. On 29 September 1970,

the recommendation was approved except that the words "The Improved

Lift Ship" was substituted for "g7Tas."10

POMR EFFORTS

In an effort to describe the UTTAS as accurately and precisely
as possible, the PQMR was staffed in September 1970. This descrip-
tion was to he used to formulate performance and cost data foxr the
final cost effectiveness efforts.

The UTTAS PQMR was staffed in accordance with existing directives.
Subsequent <o the initiation of the staffing on 9 September 1970, a
conference among CGUSAMC, CGUSACDC, and the ACSFOR was held to

verify the UTTAS PQMR. They agreed to changes in the PQMR that were

'AW{IW?* 'a.’v,;'w A e ;mf H:mm NI, T AL A B 5 ;vw S S mw;.rf:)("ﬁ'" i LA el Sl

g

? submitted by a USACDC letter on 26 September 1970. These changes
z

ke . .

% reduced the aiiframe procurement cost an estimated $153,000 per
£

A

aircraft in a 1,000 aircraft buy. These changes, along with the

DA staff comments received and recommended by the ACSFOR for inclu-

AR

.-

sion, were incorporated ir the revised PQMR which was submitted for

approval. Once the PQMR was approved, a final conceptual design

R S

could be completed. The performance and cost of this final desizn
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was tJ be used in the fimal cost effectiveness analysis with
competing DOD systems and the establishment of the Basis of Issue
Plan (BOIP). Haviag these two major actions completed, the eatire
Concept Formulation could then be completed. The results would be
kev inputs to the Materiel Fequirements Review Committee (MRRC)
which would meet to review the new QMR and meke appropriate recom-

mendations to the Chief of Staff.

The Acting Vice Chief of Scaff returned the action for continua-

tion of analytical and Concept Formulation actions. It was found
sufficiently descriptive of the requirements for a follow-on 1ift
ship to warrant its use as the basis for completing the Concept

1
Formulation ohase of the UTTAS life cycle.’1

SUPPLEMENTAL EVALUATION

In October 1970 the decision was made to evaluate the UTTAS
with some additional product-improved UH-1s and the SA-330 without
delaying the completion of foncept Formulation. Since it was too
late to include these aircraft in the basic analysis, they were
evaluated sepavately., USAMC provided cost and perfo.mance input
for the SA-330, UH-1H+(702), UH-1H+(ATE), and cost only on the UH-1H
and the UH-1H+(EC?). This cost data was in 1971 dollars and not
compatible with the Phase III effort. The comparative analysis
included only the PQMR as approved, the SA-330, the UH-1H+(702),
and the UH-1B+(ATE). This effort was included in the final documen-

tation of Phase III.12
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THE WRAP-UP

During the fall of 19-0, the myriad of details in numerous
analyses were brought together and Concept Formulation efforts
neared coipletion.

The Mix Analysis done by Researéh Analysis Corporation under
contract to USACDC was kriefed to ine interested agencies. The
results of their analysis was incorporated in the final step of the
USACDC effort, the judgmental evaluation.

With the precise performance characteristics, USACDC finished
the oxrganizational analy.is for the Army ferce structure. The
results of this effort led to the TBOI.

Final preparations were being made to present the recommendation
to the Chief of Staff and with his approval to the Secretary of
Defense. One of the major problems faced at this time was the
manegement of all the details contained in the twenty-one volumes
of the Phase I and II reports. Most 'what ifs" had been addressed,
the continuing problem was to know where it was documented. In
addition, the 12 volumes of the Phase III report were in the pre-
liminary draft stages.

During this stage the UTTAS had strong support in most of the
interested agencies. The questiosnab.e areas of support were AVCS-WSA,
and DUSA-OR. DUSA-OR had Mr. House as a very active participant
until he left for a position outside of government. Mr. McDavitt
was now in DUSA-OR. He had fnr the previ.,us three years been in

0SD-SA and was an active UTTAS supporter. Dr. Wilbur Payne was the

unknownt quantity.
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Mr. A. Golub, Scientific Adviser to the ACSFOR, had ciosely
wonitored the UTTIAS efforts over the latter part of 1970. He had
formally worked for Dr. Payne. When Mr. Golub felt the recommenda-
tion to develop the UTTAS should be made, he discussed the matter
with Dr. Payne. Dr. Payne agreed with the ACSFOR position.

At this point the ACSFOR was ready to ask for a decision. Due
to the very high interest, the ACSFOR recommended to the AVCS the
Select Committee (SELCOM) be convened on 27 January 1971 to address
the alternatives availabie for improving the 1lift ships of our
utility helicopter fleet. The AVCS responded,

SELCOM is too broad. ACSFOR, USACDC, CRD, USAMC,
DCSLOG, DCSOPS, and AVCS is good enough. 27 Jan

is OK. I will convene meeting. We seek 'consensus'--
a tough issue. If we can’t agree we will send diffi-

culties to VC/S/CS -~ We may not agrea.

- 13
The stage was set for the decision.
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CHAPTIER IV

Ay

THE DECISION PROCESS

Although the Summary Sheet was the established means for
presenting recommendations for decisions to the Chief of Staff, it

had lost much of its utility for major decisions. Recognizing that

B = i IR VI

a major decision such as developing the UTTAS could easily become

mired in the various levels of each staff agency, the ACSFOR %

b e

directed a modification to normal procedures.
Normal procedures would have involved the staffing of the PQMR
as received from USACDC. The results of this staffing, along with

an overall review of the Concept Formulation, would be performed

P O DN

by the Materiel Requirements Review Committee (MRRC). The MRRC

=

e

would then make appropriate recommendations to the Chief of Staff,

A major problem associated with this Concept Formulation was

e TN e

the management of the enormous amount of information contained in i
the documentation. The need was for an accurate but brief input to
those various staff members involved in the coordination along with
a rapid correct recall ability to answer their questions,

Therefore, the ACSFOR directed a briefing be prepared for these
principal staff officers representing those staff agencies involved
in coordination. Ihe briefings and question answering would be
handled by a very small group of knowledgeable people. This was not
a decision briefing. The decisionmaker would not be present., It
was, however, a consensus briefing since all the principals would

be present. The plan called for 2 Summary Sheet recommending
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development of ths UTTAS be prepared so that formal coordination
could start immediately following the consensus meeting. Since the
principals would have agreed, the tendency to mire down within a

staff agercy was minimized,

THE ARMY DECISION

The Improved Lift Ship (TILS) briefing was originally scheduled
for 27 January 1971. It was changed to 29 January 1971 to better
accommodate the principals. The ACSFOR assumed the responsibility
for the briefing and all administrative support. ‘The AVCS extended
the invitations to the principals. Due to space limitations and
the desire to keep it at a manageable size, attendance was restvicted.

The following is a breakout of the spaces:

AGENCY PRINCIPALS ASSISTANIS
AVCS 1 2
DCSOPS 1 1
DCSLOG 1 2
CRD 1 2
ACSFOR 2 4
USAMC 1 2
USACDC 1 2

The agenda was developed by OACSFCR and OAVCS. Approximately
two hours were scheduled for six shor: presentations covering:
a. Introduction: problem, issues, and courses of action.
b. Background: evolution and evaluations of UTTAS QMR
and preduct improvements,

¢c. Force structure analysis of each course of action.
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d. Cost and schedule for each course of action.
e. Budget interface for each course of action including
restraints and trade-offs,
£. Advantages and disadvantages of each course of action.
Fact sheets were prepared and distributed with the same points of
contact that had been used for all major UTTAS actions. These fact
sheets were usea to prepare the principals for the briefing.

Neither tne fact sheets distributed prior to the briefiug or
the briefing itsely contained any new information that had not been
made available before. As each UTTAS contact prepared his principal
for the briefing, considerable feedback on current opinions and
questions was made to OACSFOR.

The briefing, although prepared in considerable detail by mid-
January and then further refined, was given a major overhaul on the
night of 28 January 1971. This was done to provide the most timely
presentatic1 for the particular people in attendance,

The presentatiouns were made with a number of questions being
handled in each area. The discussion period showed that most
principals agreed with the recommendations. Mr. Trainor remained
clearly favoring a product improvement. At this point, the ACSFOR
called for the principals to retire to his office for coffee and
discussion., During the discussion in the ACSTOR's office, the AVCS
stated that he would not be the one principal who prevented consensus
and thereby joined the other principals in recommending development

of UTTAS.

34

.

o be

e i



AR i < » b
- B k s .
L A ) R LT DAL IS5

T S BTCRI ST gt e R T GO Ty Tn\\’naw%ﬂr?m AT

B aie an PASEE NN
ARSER R et L]

R

A

3

"’?‘mﬁvﬂ—é‘w‘ﬂm e s R
R AR TR Oy

DERCATEEE

NSt St e e
- T st 3,
AN .

e

SR e, s e,

e

RS

g e vl v b o gr e ..
e M e e S U™ T BT, P o o v o i FED I8 SN W W s A AR Ry Ml T T iy T, 2 T R T T e Y

Although COA and the Office of the Chief of ILegislative
Liaison (OCLL) were not invited to the briefing, their UTTAS action
officers were kept informed. Final coordination of the recommenda-
tion requires the concurrence of these two agencies.

- The Summary Sheet was siaffed the following week and forwarded
to the Chief of Staff. It recommended that the Chief of Staff
approve: -

+ The UTTAS QMR,
Course of Action 3, to initiate a new development with
an engine Request for Proposal (RFP) issued in 3d Qtr
FY 71 and an airframe RFP in FY 72,

The Vice Chief of Staff approved the recommendation on
10 Februar 1971.% The Army decision was made. This would become
the basic thread of the Army's position in the 0SD Development
Concept Paper (DCP) on UTTAS.

The Systems Development Plan (SDP) was finalized and the formal
In-Process Review was held on 25-26 Februarv 1971, The SDP was
approved and provided major inputs to the DCP. A number of briefings
addressing specific questions were given during the staffing cf the
DCE.

The GAD had initiated a review of the UTTAS program during
FY 70. During February 1971 the Army staff was provided an oppor-
tunity to comment on the draft report and to provide a witness at
the hearing. This was accomplished prior to the Lefense Decision.

There was no adverce publicity from the GAO review.
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THE DEFENSE DECISION

The DCP is the vehicle for presenting “.ne recommendations to
the Secretary of Defense. The existing UTTAS action officers
played a major role in the preparation of the DCP. 1In accordance
with the current directires, ti.e QAVCS. WSA was the responsible
staff agency and received the inputs from all other staff agencies.

The OACSFOR briefed UTTAS to the Defense Science Board on
22 April 1971. This group, although not in the decision line, did
make inputs in their advisory role. The briefing was followed by
a lively discussion period and overall was given a warm reception.

The DCP was staffed with the Joint Staff; the service secretaries;
ASD-C, ASD-I&L, and ASD~SA. The DSARC was held on 13 May 1971.

The Army was represented by General H. A. Miley, Jr., CGUSAMC and
LTG Robert R, Williams, ACSFOR. At the conclusion of the briefing

a number of questions were posed by the OSD members of the DSARC.
Most of the questions were answered on the spot. The few additional
inputs requested for the final DCP did not pose aay major problems.
The final version of tle DCP appeared on 24 May 1971. The adminis-
tration of securing all the final coordination signatures was com-
pleted by 18 June 1971.

The USAF posed no major objections. They did question the
advisability of initiating the development of a new helicopter when,
in their amind, the subject of helicopter vulnerahility was so unclear.

As was mentioned earlier, the Army and the Marines had worked

closely on the development. of the UTTAS requirement. During the
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spring of 1971 chere were still some significant differences in the
two services' requirements. Adding to the prcblem was the Army's
concept formulation having been initiated years ahead of the Marine's
investigation for a replacement for the Cd-46. iIn the spring of
1971, the Army's effcrt was completed and the Marine effort was
still in progress.

Where the Army's requirements favored a compact squad carrier,
the Marine requirements favored a somewhat larger helicopter. This
was due to the requirement to put a Marine Amphibious Force ashore
in a specified time from a given standoff distance with a given
number of ships.

There was another more subtle facet to the larger helicopter
requirement. The Navy's long range plans called for replacing their
current anti-submarine helicopters with a larger helicopter with
greater performance and endurance. With the rapidly increasing
costs of developing and preducing new helicopters, approval of a
new development to support this relatively small force structure of
anti-submarine helicopters would be very unlikely. 1I1f, however,
the development of a new helicopter wich a model variation could be
applied to both the anti-submarine requirement and the Marine troop
1ift requirement the development costs could be better justified.
Although this consideration was never openly tabled by the Navy,
many comments during the staffing of the DCP strongly suggested
this consideration.

As the staffing progressed, the Navy gradually moved away from

supporting a start of a joint development for a new utility tactical
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helicopter with the Army as the lead service and the final size to
be determined later. On 3 June 1971 the Secretary of the Navy
signed the DCP recommending the Army proceed on its own as did all
the other principals in the coordination.

Therefore, Mr. Packard received the DCP with a2 unanimous
recommendation for the UTTAS development as requested by the Army
according to the cost, schedule, and performance listed in Section
XIV of the Development Concept Paper.

Cn 22 June 1971, DEPSECDEF, Mr. Packard, apprc¢ 2d the recommen-
dation and added his personal note cited earlier.

The UTTAS Concept Formulation had been long and difficult but

did produce a dec’sion the first time up, a favorable decision at

C. A. PATNODE, JR.
LTC Inf

that.
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CBAPTIER IV
FOOTNOTES

1. US Department of the Army, Office of the Assistant Chief
of Staff for Force Development, Letter and Disposition Fora,
- FOR AV AS, The Improved Lift Ship (TILS) Briefing (Washingtorn,
- 11 January 1971).

MRS S L

) % 2. US Department of the Army, Office of rhe Assistant Chief
of Staff for Force Development, Summary Sheet; FOR AV AS, The
2 Improved Iift Ship (U) (Washington, 4 February 1971). CONFIDENTIAL.
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CHAPTER V
CONCLUSIONS

The following conclusions are derivad from an analysis of
the information examined in this research:

1. %hke opsan approach is an excellent technique for Concept
Formuiation. It does foste: delays early in the program but appears
to expedite the actions required at decisicr rime.

2. The participation of action officers from all key
interested agencies throughout concept formulation is a useful
tfechrique in establishing an a«tmosphere conducive to decisionmaking.

3. Sensitivity to established personalities rather than

established procedures produces the best results.

40

e dot MY e 4T) b o A A At n aam e a T ke TSP I NI v U ket IS - n v A =~

RS S

v

I
et L reate, k%

.

da Theas

B . L I AN

-

RIPSENEN

- S



y

L Y R PR ] e

PR P N

S v A

ARl
;

]

10.

11.

12.

v B - ¥

SELECTED BIBLIOGRAPHY

Art, Robert J. The TFX Decision. Boston: Little, Browm, 1968.
(CA 23 A94).

Bell Helicopter Company. Enginecring Change Proposal. UH-1D/H-510
Increased Payload and Improved Hot Day Hover Periormance
(Advanced UH-1H+), Fort Worth, 10 March 1970.

Klingenhagen, John L., MG. US Army Aviation Systems Command,
St. Louis: Personal Inte-view, 26 February 1971.

Rockwell, Warren T., Director. Washington Qperations, Bell

Helicopter Company, Washington: Personal Interview, 29 June
1971.

US Army Air Mobility Research and Development laboratory, Eustis
Directorate. Briefing for Assistanc Secretary of the Army
(Research and Development). 1500 SHP DEMO Engine Briefing.
Washington, March 1970. CONFIDENTIAL.

US Army Aviation Materiel Laboratories, Report. Design and Per-
formance Analysis and Risk Assessment of the Proposed Advanced
UH-1H+. Fort Eustis, May 1970. CONFIDENTIAL.

US Army Aviation Systems Command, Report. Comparative Evaluation
of UTTAS, UH-1H+ and UH-1H Aircraft. St. Louis, Novembe> 1070,
CONFIDENTIAL.

. Research Engineering and Data Activity, Flight
Standards Division. Report. Technical Evaluation of the Bell
Helicopter Company Model 214 (UH-1H+) Proposal. St. Louis,
April 1970. CONFIDENTIAL,

US Army Combat Developments Command. Final Draft Report.
Part III Utility Tactical Transport Aircraft System (UTTAS) (U).
Fort Rucker, 25 May 1971. SECRET NOFORN. (00 ARMY CDC AVNA
UTTAS PH.3 v. 1 through v. 12).

Final Report., Part I Utility Tactical Transport
Aircraft System (UTTAS) (U). Fort Rucker, June 1968, SECRET
NOFORN., (00 ARMY CDC AVNA UTTAS PH.1 v. 1 through v. 8).

. Final Report. Part TI Ucility Tactical Transport
Aircrait System (UTTAS) (U). Fort Rucker, June 1970.
CONFIDENTIAL. (O ARMY CDC AVNA JTTAS PH.2 v. 1 through v. 13).

. ., Letter. CDCCD-J. Utility Tactical Transport Aircraft
System (UTTAS) (U). Fort Belvoir, 24 October 1966. CONFIDENTIAL.

41



Ry T T TR E TR S A TR TS
e R AT

i

13.

14,

15.

16.

17.

18.

19.

20.

21.

nN
(38 ]

23.

24,

25,

_ Letter. CDCMR-V. USAMC Proposal to Product Improve
the UH-1H Aircraft (U). Fort Beivoir, 5 February 1970.
CONFIDENTIAL.

. Summary Report. UTTAS Study Progress Review. Fort
Rucker, 22 December 19Y67. CONFIDENTIAL.

US Department of the Army. Office of the Assistant Chief of
Staff for Force Development, Letter and Lisposition Form.
FOR AV AS. The Improved Lift Ship (TILS) Briefing. Washington,
11 January 1971.

. Letter. FOR AV AS. Recommended Systems to be
Evaluated During Utility Tactical Transport Aircraft System
(UTTAS) Phase III, Cost/Effectiveness Study. Washington,
29 August 1969.

. Letter. FOR AV AS. Revised Time Frame for Utility
Tactical Transport Aircraft System (UTTAS) Study (U).
Washington, 21 December 1967. CONFIDENTIAL.

- Letter. FOR AV AS. Utility Taciical Transport
Aircraft System (UTTAS) Study (U). Washington, 29 August 1967.
CONFIDENTTIAL.,

Memorandum for Assistant Vice Chief of Staff, US Army
and personal reply. SELCOM for the Improved Lifc Ship.
Washington, 21 December 1970.

Message., ACSFOR AV, Army Aviation R&D Priorities (U).
Washington, 22 December 1969. CONFIDENTIAL.

__+ Summary Sheet. FOR AV AS. Aircraft Deveiopment
Priority (U). Washington, 27 July 1970. CONFIDENTIAL.

__.. Summary Sheet. FOR AV AS. Department of the Army
Systems Staff Officer (DASSO) System (U), Washington,
29 September 1970. CONFIDENTIAL.

Summary Sheet. FOR AV AS. Proposed Qualitative
Materiel Requirement (PQMR) for Utility Tactical Tramsport
Aircraft System (UTTAS) (U). Washington, 9 October 1970.
CONFIDENTIAL.

. Sumary Sheet. FOR AV AS. The Improved Lift Ship (17,
Washington, 4 February 1971. CONFIDENTIAL.

US Department of the Army. Office of the Chief of Research and
Development. Letter. CRD-L. Utility Tactical Transport
System (UTTAS) (). Washington, 20 September 1966, CONFIDENTIAL.

42



i

SN

2

ARG

DA A e

T N

TSN L

?&mv’-r:ms BT

bttt Mot

Bsiivyeig

e

b A AN A P WiV SRR SN SN L S

pésiac R i A

B2 D e A Nt S S

S

AL e

erry:
24

85 ‘_-'«"(n\
N Drigtiageiaiiis s 8

¥

>

G L T

%

Y

SRS o

26.

27.

28.

29'

Vashington, 12 January 1967.

US Departmeat of the Army Office of the Comptroller of the Army.
Letter. COMPT-CA(M). Cost Estimate for Utility Tactical
Transport Aircraft System (UTTAS).

. Letter. CRD-L. Utility Tactical Transport System (iD.

CONFIDENTIAL.,

US Department of the Army.
of the Army.
Defense (Systems Analysis).
Helicopters (U).

Washington, 23 December 1970.

Office of the Deputy Under Secretary
Memorandum for Acting Assistant Secretary of
Platoon Lift vs. Squad Lift

US Department of Defense.
Research and Engineering.

Washington, 30 October 1969.

SECRET

Office of the Directer of Defense
Development Concipt Paper (DCP).
DCP No. 13 Utility Tactical Transport Aircraft System (UTTAS)

.

Washington, 22 June 1971.

43

CONFIDENTIAL.

N
R WA

Dy W0

o
BRIV

b
/0N

4

TGRS RIS

. bt ok S R b domva M o MARORSAL,: S bt S PR TRTTA

N

TS

P

e A et A A

L et K



