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ABSTRACT

This report presents a philosophy for the use of the
case method in systems management education. The case
method is defined and its background and development
are discussed. The use of cases, and their analyses, is
discussed from two viewpoints; that of the teacher and that
of the student, Expiicit suggestions are offered to the
teacher to help him in forming a modus operandi which will
insure maximum results from case studies. Guidance is
offered which will assist the student in analyzing cases.
A systematic problem solving model is developed which can
be reproduced and handed out to a class. This model can
also be used by managers analyzing problems on the job,
The concluding chapters of this paper are devoted to a
case study of the acquisition of the Tactical Fighter,
Experimental (TFX). This case is designed primarily for
study by systems managers; it is a study of the inter-
relationships and complexities invelved in a2 major Defense
Department decision. Following the czse is the teacher's

aid which discusses some of the salient features of the
study.
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] ;} A SYSTEMS MANAGEMENT PHILOSOPHY
N
FOR CASE ANALYSIS
WITH A STUDY OF THE TFX

3 PART ONE
5
[
o PHILOSOPHY FOR CASE ANALYSIS
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INTRODUCTION

General v
The research topic injtially selected by the writers

was that of developing a case study of the acquisition and .

production of the Tactical Fighter, Experimental (TFX),

subsequently named the F-111, aircraft. The intent was

that this case study would complement and update a four

part case on the same subject that had been developed by

students at the Harvard Business School [Ref 178]. The

only appreciation the writers had for the case method of

instruction had been gleaned through its use in Graduate

Systems Management classes by four professors. Preparatory

research into the case method resulted in exposure to a

variety of philosophies and suggested practices dealing with

the use of cases in the classroom and in industry. However,

none of thesc provided a guide for use, or analysis, of

cases by systems management students. Also, no cases in-

tended specifiically for systems management study could be

found, Consequently, the researchers decided to engage

in such an effort.

Purpose
The purpose of this paper is
- a. to develop a systematic method of case A
analysis for use by systcms management
students and,
b. to provide a completely new case on the TFX )
which is suited for study by systems managers. '
Scope .

This paper is an admonition from two Graduate Systems
Management students to academicians on the use and analysis

e )
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of cases in the teaching of systems management., Since the
perception of systems management varies among individuals,
the writers offer a synopsis of their management philosophy
in Appendix Z,

The value of the case method as an education device
has long been well established. What is of particular
interest herein is the development of a pragmati¢ approach
to the use of cases. General comments are given on the
background of the case method and considerations to be
borne in mind when writing a case study. A philosophy
for teachers using cases in the classroom is offered.
Discussion then centers on the development of a systematic
method of case analysis for use by studzats or practiticmers.
The method is a conceptual scheme for general problem
solving,

The TFX case in Part Two of this paper is a chronology
of controversy which is used to stimulate group discussion,
extrapolztion and analysis. The case is organized im such
a manner that it is usable either piecemeal, in ysar by
year events, or in total, to demonstrate the myriad of

considerationus involved in a major Department cf Defense
weapons acquisition,

Methodolcgy

The research e¢ffori wss divided into two parts; first,
gaining information on the TFX acquisition awnd, second,
gaining information on the case method. The research ints
the TFX was restricted to copyright and public domain
literature. The main sources of material for this area

were records of Congressional Hearings and neriodical
iiterature,

Kesearch into the case method was also by means of a
comprehensive literature search. MHanagement sources, such
as texts, and business or management periodicals, rather
than education sources, were used primarily. The resultant

i iyl St

T P o
S

i



i ey K e <~ T aen f e e

GSM/SM/68-07,14

conglomerate of information has been tempered by the writers'
classroom experiences with the case method and their own
philosophy of systems management.

Organization of the Paper

Succeeding chapters provide a synopsis of the case
method's background and its purposes and objectives,
Comments on writing cases are offered based on the exper-
ience of writing the TFX case. Chapter III contains the
development of a rationale for case analysis. The 'systems',
or integrated, approach is used to show teacher, student
and executive considerations. A systematic methodology
for analyzing cases, which will have carry-over capability
into practice, is offered for student guidance. Part One
of the paper is concluded with recommendations for the use
of the case method.

Part Two of the paper contains the TFX case study
and teacher's aid.
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II
THE CASE METHOD
Definition

A business or managemzsnt case is defined as a carefully
written description of an actual situation in business which
provokes in the reader the need to decide what is going on,
what the situation really is, or what the problems are and
what can and should be done [Ref 9:368]. Cases can be des-
criptive of a pattern or situation; they can be designed to.
drill the student in the use of a conceptual scheme or they
may be expository reports of systematic research., The value
of cases is that, like real-life situations, they present
simply the fragmentary symptoms of a problem as it might
initially come to the attention of the responsible manager
[Ref 16:viii].

A case used in management education is a written or
filmed description of an actual or imaginary situation
usually presented in some detail. Innovations of the case
method have led to the use of scripts in skits, or role-
playing. or simulations of situations in order to presevve
the drama of a situation [Ref 32:31].

Background

The case method of instruction was .started at the
Harvard Law School prior to 1908. It was used primarily
to teach law students about practices and principles in
operation. In 1908, the Harvard School of Business was
started with Edwin F. Gay as its first Dean. Mr. Gay
started what was then called the problem method in one course
at the Business School. This problem method was simply a

N ———— o | i)
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verbal presentation of a hypothetical or real problem by
the teacher followed by student discussion. Success in
this program led to the start of the Business Policy course
the following year. This was a skiils-integrating course
dealing with top-management problems. Verbal presentation
was siill the only process used. In 1912, a new covurse,
titled Marketing, was started on the same basis but with

an added flair; executives, former graduates, and academi-
cians would recount their actual experiences to the class.
Discussion would then center on these narrations. This

was the fore-runner of the case method as used today. In-
terest in this process led to the publication of the first
case book, per se, titled Marketing Problems, in 1920. Dur-
ing that same year, the Harvard Bureau of Business Research
was organized to start the systematic gathering of case
material and to conduct case research [Ref 6:25-33]. The
case method of instruction has since grown to find applica-
tion in all major business and management schicols and by

industry.

Wide differences exist among business schools in the
extent to which, and in the ways in which, they make use
of cases. However, cases now carry more flexible connota-
tions than they once did. Teaching by the case method
may range from the non-directive type of discussion char-
acteristic of classes at the Harvard Business School, to
closely supervised discussions centering around specific
questions which the class is asked to answer [Ref 9:369].

The cas2 method is used to create a broader persnective

and a greater tclerance and sensitivity toward cther points
of view [Ref 28:567}. The main problem of the case method
lies in obtaining dependable data from which valid inter-
pretations can be derived. Voids are bound to exist in

the data; invariably data are incomplete, inaccurate and

otherwise inadequate [Ref 25:354]. However, one must learn

by deing; use of the case method is based on this principle
and is aimed at developing in the student the willingness

f R e L . T RMmm e e . e
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and capacity to take action [Ref 31:434}.

Purposes and Objectives

As mentioned earlier, cases are used to illustrate
techniques and principles., Their more basic purpose is to .
give the student responsibility for working his way through
the facts of a management situation to a logical, consistent,
specific and practical course of action [Ref 13:8].

fnether purpose of the case method is to broaden the
student's educational base., Cases can easily condense over
ten years of management experience into class and preparation
time. Thus, as a learning device, cases cause students to
develop the habit of asking questions rather than answering
them [Ref 14:12]. Perhaps the most difficult transition
for students to make is to learn what questions to ask.

Some authors feel that management will never be wholly
scientific, They feel that it will remain largely an art
in which the practitioner uses whatever exact knowledge is
available but must supplement it with a great deal of per-
sonal judgment [Ref 15:2]. A main purpose of the case
method is to hone this judgment in the classroom and to en-
able the student to develop an effective operational grasp
of central management [Ref 18:6]. Cases provide an enviro-
nment wherein clinical practice of management can be achieved
without the absoluteness of the real world.

The most significant purpose of the case method, from
a systems manager's point of view, lies in its participative
and democratic nature. The teacher and the students possess
the same material and each has an identical opportunity for
contributing to the remainder of the group. Since there is
no single, demonstrably correct answer, each must be weighed
on its own merit, This provides a new dimension to personal
relationships. It is a basis for the exchange of thoughts
and a lesson iz how to learn from others., Analysis of a
case is a vehicle which is directed toward developing in
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students those managerial qualities of understanding, judg-
ment and communication leading to action. To put it suc-
cinctly, the purpose of case study is to accelerate the
student's ability to act in mature fashion under conditions
of responsibility [Ref 10:8].

The objectives of the case method are primarily to
encourage self-involvement and self-education, thereby
enabling the student to shift from hastily contrived opinions
or views (and discussions) about a situation to more re-
sourceful observations, good listening, reasoned questions,
and examination of alternative solutions, These mark the
exercise of sound analysis and judgment in managemement
[Ref 186:2].

Another fundamental objective of studying cases is, in
reality, a challenge to the teacher. The urgency and drama
of a real life situation must be created in the classroom
and the student must be projected into the situation emotion-

.ally and intellectually [Ref 13:8j.

Whatever purposes oy objectives are emphasized, the
essence of the case method is that it is student (as well
as problem) oriented. This means that the student is the
central figure [Ref 9:370]; it is he who subjects himself,
his ideas and his judgment to the scrutiny of his peers as
well as to that of his teacher.

Prognosis

Cases, as a means of instruction, are suited not only
for students at scheol, but for practitioners as well,
O0f particular importance is the fact that cases provide a
manager with an opportunity to learn how other managers
are handling problems or environments similar to his own.
Further, they keep the manager current on rising problems,
state of the art, and assist in identifying potential
problems. Perhaps most importantly, they provide the manager
with an exercise in analytical problem-solving for practice

e
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only [Ref 14:7].

Development Programs. Executive and manager develop-
ment programs at the post-graduate level are making exten-
sive use of cases. Harvard's Graduate School of Business
conducts the Advanced Management Program. This thirteen-
week case study course is aimed at giving executives a
sharper ability to make decisions, a more critical

judgment and a broader business perspective--one that cuts
across all operational functions of a firm [Ref 146:47].
The consistency between these goals and those cf systems
management programs should be obvious., The University of
California receives executives from such companies as
Monsanto, Boeing, Bank of America, and U. S. Steel, among
others. These practitioners go through an intensive,
four-week advanced management training program which uses
the case method exclusively [Ref 54:104]. Bechtel Corp-
oration has a seven-course management program administered
at their regional headquarters by members of the staff of
the University of California. Again, their inteant is to
broaden and sharpen their in-house management resources;
the case method is employed here as well [Ref 53:72].

Writing a Case

The collection of case material is an increasingly
important aspect of the case method. The case-writer
preserves the consistency of the situation in the field
and is also responsive to the needs of the classvoonm,

Some abstraction is usually necessary; however, reasonable
simplification of the facts should not lead to the exercise
of literary license. The purpose of the case and its
intended use primarily determine the case's content

[Ref 186:23].

Some cases are written so that they are the soul of
brevity, lacking adequate data for a thorough analysis of
a problem. However, inadequacy of data does nsot render
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such cases useless {Ref 26:xi]. These cases are intended
to allow the student to hypothesize and to use his imagin-
ation. Cases intended for systems management students
require a mixture of qualitative and quantitative decisioas.
These are written into a case in such a manner that the
student is made to discern one from the other and to sub-
stitute careful, logical analysis for intuition and

hunch [Ref 13:3].

Writing a case requires the review of volumes of data
and material and distillation of the results down to a
workable package. Above all, it is borne in mind that
cases are not written to prove some theory. They are writ-
ten to provide a basis for discussion--not as illustrations
of correct or incorrect handling of a situation., It
the subject is centered in a problem or contrcversy, the
case-writer recognizes that there will be no single,
unequivocal solution; he realizes that sach reader of the
case will-perceive the problem or controversy differently
[Ref 7:9]. Thus, the case-writer cannot afford the luxury
of seeding a case with personal bias,

The writers intend the TFX case for use primarily by
systems management students. As an integrator-generalist,
or point of synthesis, of a system [Ref 5:13 and Ref 58:65],
the systems manager is cognizant and appreciative of the
dynamic interplay between his system and the others with
which it is interrelated [Ref 95:383]. Therefore, the TFX
case is an expository report of research which has been
integrated in order to reflect the interactions among the
participants, In this way, various student perceptions of
the strategies, policies and objectives of the participants
will provide for diverse discussions and a variety of
decisions.,
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I11
A RATIONALE FOR CASE ANALYSIS

General

Most medical educators agree that the moet we can hope
to do while we have a student is ito get him to think like a
doctor [Ref 16:3]., This challenge faces management educa-
tors as well., The use of cases is a means for achieving
this thought process in management students. As an educa-
tional philosophy, the case method is an approach which
encourazes logical probing for reasoned answers to reasoned
questions, and to raise more reasoned questions, This is
much more than an intellectual exercise because the goal is
to inculcate in the student a method of seekiﬂg out alter-
natives and conducting sound analysis [Ref 186:1], The
foundztion of this process is the teacher's approach and
expertise. '

The Teacher

Learning is cautiously defined as changing the behavior
of an individual, However, for the léarning situations of
interest here, it is more precise to say that the goal is
improvement in behavior [Ref 3:10]. Research shows that
behavior change (or improvement) is more effective when an
individual participates in a group that forms its own ideas
than when information is provided by lecture [Ref 3:231].
Furthermore, learning is most efficient when the plan for
imparting learning (by the teacher) takes into account the
present knowledge and skill of the learners [Ref 3:33].
Appreciation of these facts forms a sound atmosphere for
the use of cases in management education.

11

™ R V. e T an i

N N L g P At o 2 sy T

s




Tar D e BT B
- s

" o g B e

—_

. = gt X R L T e " .
BT R T e e v I 3, A e JE A

AN
[N

~a o

GSM/SM/68-07,14

Experience shows that the teacher's primary roles in

using the case method are:

a. to help the student meet, in action, problems
arising out of the new situations in ever-
changing environments.,

b, to help the student reiate the case material
to his own experience and background.

Best results are achieved when the teacher is open-minded
and non-parochial., This provides a basis for stimulation
cf student participation. When receptivity and group
interaction are demonstrated and encouraged, the value of
the case metheod is maximized [Ref 10:9].

Some teachers are reluctant to leave the safe haven of
dogma. They fail to realize that the question is not
whether the student pleases the teacher; it is whether the
student can support his views or disagreements, or cooper-
ate and accept the merits of his antagonists' arguments.
Implicit in this understahding is the teacher's aveidance
of the patriarchal role., Similarly, he bearxrs in mind that
most students are reluctant to place themselves in a po-
sition which results in their judgment being questioned or
challenged. Therefore, the teacher's task is to encourage
prevocative and useful discussion; the promotion of creati-
vity and logical analysis is his goal [Ref 10:12]. The
teacher is constantly shaping the behavior of the student
by the way in which he utilizes the rewards at his disposal.

Perhaps most important is the teacher's recognition
that the use of cases adds to his repertoire of knowledge.
There is a research function, or service, provided to the
teacher in that he sees fresh, imaginative points of view
with cach new class analyzing a case.[Ref 120:106].

The use of the case method gives flexibility to a
course., However, because of the aforementioned :onsidera-
tions, case usage requires extra care and coentrol by the
teacher. In the writers' experience, cases were concurvent
supplements to a text-book course and a means to coordin-
ate and apply principles lcarned in earlier courses,

12
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| Case problems are used as a basis for discussion or, if

: more rigor is desired, for written assignments. A balance
' ‘ of written and oral analyses in a course provides a good

; means for definitive evaluation of a student's ability to
; document his judgment -- which is something all managers
E% 3 should be capable of doing. '

| In this light, the teachcr's modus operandi is shaped
! by the following responsibilities.
D 1. Develop an appreciation for the nearly infinite
' complexities of modern management problems. In-
¢ : herent in this appreciation is the acceptance of
- the hopelessness of finding a singularly correct
L answer and the realization that the solutions are
5 only carefully reasoned, logical lines of action
: resulting from analysis [Ref 7:17].
2. Create an atmosphere of learning in the class.

This is achieved by encouraging the participation
. and contribution of students and elimination of
sarcasm and disdain [Ref 12:8]. Emphasis is on al-
lowing students to relate the case to their own ex-
periences and backgrounds. Learning from a case
is reinforced when the teacher acts as a respon-
sible member of the group, not as a lecturer or
paternal guide. Occasionally, this requires the
» teacher to assume the role of devil's advocate to
g provoke and stimulate verbalization in response to
: decision situations. Implications of his actions
are important and require deliberate control on

5 the part of the teacher [Ref 12:33].
4 3. Coordinate cases to class assignménts, i.e. use
v suggested backgrcund readings or related material.
;. v Students are more receptive when a course starts
A [ with an arrangement in which earlier cases are
] A basic, and oriented toward a specific functiom
3
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pYs

(planning, finance, marketing, etc.), In this way,
the student becomes adjusted to the' teacher's

style [Ref 13:iii]., Then the student is ready to
handle complex, integrated cases with zeal.

4. Establish a consistent discipline in the classroom.
Research shows that most students embarking on a
graduate level course are not accustomed to the
participative environment of case studies. In
fact, the permissiveness may be a shock to those
students previously dominated by restrictive
teachers. The gamesmanship of cases is enhanced
when the teacher is continuously cognizant of the
students® right to participate and their right of
appeal [Ref 12:23].

5. The ability of the teacher determines the success
of the case method. This requires the teacher to
use his initiative in keeping student interest
alive. The literature has several examples of how
cases are made more conducive to participation,
e.g. role-playing, simulation, taped dialogues,
etc. [Ref 28:563].

Tt must be mentioned that the case method is ineffici-
ent, primarily because it is so time consuming. There is
no empirical scale of achievement and it lacks technical
excellence and precision [Ref 7:12]. However, these in-
efficiencies are not insurmountable., Evidence suggests
that learning a methodology which is based on logic and
cohsistency of approach can be made more efficient when it

is:
a. related to the students' knowledge and experi-
ence and,
b. shown that the student can expect to use the
results in later practice [Ref 3:31].
The teacher whose philosophy incorporates these con-
siderations is in a position to properly motivate students

toward case analysis.
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The Student

Research shows that the case method is intended for use
at the graduate level. Undergraduate education is regarded
as a time for absorption of truths and techniques which
will be used later. Since the undergraduate environment is
not participative, most students entering the graduate
level are habituated to the role of listener. However, the
learner’s dynamic cooperation is needed if the case method
is to be successful [Ref 10:10]., Therefore, the management
student must transition from the role of passive absorber
to that of an active thinker, 1In the writers' experience,
this transition is achievable with a minimum of trauma if
the student is told what behavior change (or improvement) is
expected of him. Case analysis is also more rewarding and
less haphazard if the student is provided some framework
with which to work. The contents of this section of the
paper are provided to hélp the student appreciate this trans-
ition and to give him guidance for use in case analysis.

In systems management programs, cases are used to
give students an analytical framewerk for sifting and sel-
ecting the numerous elements involved in sensing a whole
company and its environment [Ref 18:v]. This opens new
docrs to most students, They are not expected to work with
sterile hypotheses or theories; they are provided facts
and actual experiences which are used for extrapolation.
Students are given open channels of communication for the
fixst time [Ref 1:4].

Implicit in the use of cases is the assumption that
students will accept the responsibility for participation
and that they will exert themselves to think independently,
However, not all students accept the strain of thinking
actively or of voicing independent judgments which may be
challenged vigorously. The temptation is to read cases
through quickly, as a story, and then to conduct a dialogue
so general and vague as to be of little value [Ref 17:15].

15
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The detrimental effect of this vacillation is reduced when
the student is shown that he typically passes through three
discernible phases [Ref 1:9 and Ref 10:14].

1.

The first phase is that of appreciating his in-
ability to think of everything that his fellow
students can think of. Disappointment, frustration
and a sense of futility typify this phase. When
the student accepts the fact that problems are per-
ceived differently by individuals he proceeds to
the next state of mind.

The second phase is that of easy and natural accept-

ance ¢f the need for cocperative help. It is
during this phase that the student recognizes the
need for group pooling of intellectual efforts,

The students learn to work cooperatively, to voice
opinions, to draw each other out and to accept
other points of wiew, This phuse is ¢f particular
importance to systems ma—dgement students because
it is here that they begin &7 1lesrn the importance
of regotiation and persuasion,

The third, and most difficult, phase for the
student to achieve is that of recognizing that the
teacher does not always, o» necsssarily, know the
‘best' answer. When this phase is reached, the
student has matured to the point where he is cap-
able of making independant progress through chall-
enging situations; he now understands the complex-
ities of management envirxonments and the elusive
natusce of 'facts', The student readily accepts
cooperati#e help, analyzes date and makes indepsn-
dant decisions without fear of disapproval. While
he seeks help fromn all quarters, he no longer looks
for an authoritative ‘crutch'. He rccognizes that
viewpoints are relutive and is willing to construc-
tively criticize a raticnale with which he
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disagrees [Ref 8:14]. In short, he acts as an adult member
of a democratic group. Needless to say, attainment of this
phase presumes a degree of teacher maturity as well,

Cases are beneficial when they elicit consistent pat-
terns of search and decisien resclution, Eack student in
a class ciffers from cthers in his scnsitivity and per-
ception of cases [Ref 88:15]. A working member of a case
analysis group contributes his clarification, interpreta-
tion and evaluation based on his own perczption. The
case analyst acquires a stock of ideas and teclniques
suggested by other analysts which is integrated with his
own [Ref 20:24]. 1If this group process is not guided by
some procedure it degenerates to pandemonium.

Criteria, Case analysis is a goal directed activity
which makes optimal use of time only when done in a syste-
matic manner. Research and experisnce show that this man-
ner, cr process, consists of a series of discrete steps,
each simple and direct in itself, bur which, when consid-
ered together, lead to resolution of a3 cuse. The following
criteria for case analysis precede discussion of this
process in order'to keep it in proper perspective [Ref 27:
18].

a, Case aralysis is realistic, Case issues, like
those of real-world management, appear complex
in nature. The student calls upon experience
and prior educaticn to iselate them.

b. Case analysis is methodical. The systematic
process used is applicable to all cases and
to later, real-world, problem solving.

¢. Case analysis is comprehensive, The student
asks productive questions and is cognizant
of other questions and answers, Creation of
dichotomous alternatives is avoided.

d. Case analysis methoa is flexible., Pervasive-
ness ¢f the method is achieved when it is not
based on rigid preconceptions.

Case Analysis Model. The suggested process is nc

17
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panacca for case analysis. Problems, or issues of a case
are seldom apparent; they are usually complex and hidden

among the many vaiables of a situation. However, use of ‘
the following problem-solving model, suggested by the works

of W, J, McLarney [Ref 20], and C. A. Cerami [Ref 4], ‘
provides the student with a systematic method for addrez-

sing aay case. ‘

1. Clearly define the problem or problems. Is there
really 2 problem? Have similar problems been .
faced before? Who or what is responsible for the
existence of the problem? How do personal agti-
tudes relate to the prcbhlem? Answers to these
questions provide for a more complete definition
of the problem,

2. Gather the information., This may he quantitative

éJ or qualitative in form. In either case, the

i student separatss the velevant from tne irrelevant.

é~ He uses judgment and experience to develop assump- R
2 tions as necessary in the absence of facts,

%} This step actually pervades the entire process; =

g, elcments of the problem will change in relative )
23 significance as new information is developed.

;z 3. Develop alternative courses of action. This is

jf based on interpretation of the information. The

5& student does not select only the two most con-

;i trasting extremes, The alternative of doing nothing

: is always present. Therefore, the student draws

s T
v’\

R
N

on past courses and techniqu2s to arrive at
severali options, Perhaps more than anywhere else,
his judgment and perception are necded here.
Select the best practical alternative. Ranking

4 of the alternatives is implicit in this step.

- This means assessing the advantages and disadvan-
i tages of each course of action and determining

3 the liklihood of the occurrence of each, Here
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again, the student brings to bear a variety of
skills ranging from the esoteric to the subjective.
This step requires more s»ecificity than the pre-
ceding. The student previously determined ‘what
to do', now he must specify 'how to do it'.

5. Implement the decision. Since the results of case

studies are voiced before peers and teacher, the
student attempts to consider and evaluate all
arguments, pro and con, a priori. The student's
communication of the decision is concise, to the
point, and reflects reasons for, and qualifications
of, the decision. This develops the student's
ability to articulate, and his courage to take a
stand.

6. Evaluate the effectiveness of the decision. When

a student's decision is presented to a class, he
learns that there is no curcible more heated than
that of peer-judgment, However, a logical, well
developed presentation will gather support as well
as logical criticism., It is here that the student
learns most about the 'give and take' of partici-
pative decision making. He adds much to his
resources by listening to and weighing the criti-
cisms. Thus, he learns how effective his decision
was without suffering the real-world consequences.

Although this model appears to be generic, it does
cause the student to focus on the elements of a case and
how they relate to each other, It also helps the student
to cut away the superfluous and distracting bits of in-
formation in order to identify the real nature of a case.
Most importantly, the model has meaning for the practi-
tioner as well as the student.

19
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The Executive

One author states that, training executives in highly
specific oceupational skills is narrow and inadequate.
The executive life is changing so rapidly that to train
pecple for existing jobs i8 to teach them skills they may
never use [Ref 3;v]. This statement recognizes the obvious
and important fact that the managerial task is becoming
increasingly complex today [Ref 19:207]. Consequently,
many companies attempt to put management development on
a formal basis. These programns range from on-the-job
training, to formal, academic education [Ref 18:544],
Research shows that the case method is an attempt to
bridge the gap between academia and practice [Ref 26:iii].

Texts are replete with discussions of manageriai or
executive functions. Most authors agree, however, that
much of a manager's work involves problem solving [Ref 19:
217]. The 'systems approach' directs the manager's
judgment and intuition toward these aspects of problems
which are best handled subjectively [Ref 5:12]. This
approach recognizes that the increasing complexities and
interdependencies of the systems manager's environment
require him to rely on the judgment of others; he must
obtain, analyze and evaluate these judgments. The use of
cases in a training program is one means for developing
an appreciation of this concept. As mentioned earlier,
this provides the manager with an exercise in analytical
problem-solving for practice only [Ref 14:7], Also, cases
are vehicles whereby the manager's understanding of his
job is bhroadened and some of his preconceptions are
challenged by interaction with others, This form o% in-
house training is important, not only as a stimulus to
innovation, but as a means for adjustment to a rapidly
changing world [Ref 19:210]. The primacy of relating
one's job to the internal, competitive and external
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systems is reinforced.

The participative and democratic nature of group case
analysis is analogous to that of the systems manager's
world. Through analysis of in-house developed cases, the
trainee learns not only the intra-organizational relation-
ships that exist, but also the necessity for persuasion,
motivation and negotiation in decision-making [Ref 58:65].
Furthermore, one acting in the capacity of a manager must
make choices among various plans, strategies and alter-
natives. Among other conditions, these decisions are
made under varying degrees of information [Ref 41: 269].
Usage of the model developed earlier provides the trainee
with a systematic process for acting in the face of vary-
ing degrees of complete information.,

Some of practicing managers' main frustrations stem
from their inability to communicate or present a decision,
This is due to either inability or a lack of previous
opportunity., In fact, the most common need expressed by
managers is for help on how to present ideas, information,
facts and programs to others [Ref 2:222]. The use of
cases in developing internal management capabilities is
a means to provide experience in this area. Feedback
from peer criticism causes an active effort on the part
of trainees to improve their presentations by being
novel, original, and innovative,

It is insight and judgment of the manager that accounts
for the variance in the quality of decisions despite his
understanding of gene¢rally accepted theory [Ref 26: 8}.

The group dynamics inherent in case analysis expands one's
perception and development. Use of the process developed
earlier gives practice in the application of these improved
aptitudes which results in better decisions.

One author advises that, Knowledge without the skill
to use it ig inert and surplus baggage to the practitioner.
Skill withovt the continual infusion of new knowledge

21
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leqves its possessor subjeet to boredom and certain of

geeing all his skills outmoded [Ref 16:6]. The use of

case analysis sessions throughout the management spectrum
of an organization precludes this dilemma. The value

of the case method used in this fashion is that mental
inertia is overcome, and the habit of analysis is re-
emphasized [Ref 4:45].
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Iv
CONCLUSIONS AND RECOMMENDATIONS

ggneral

Harold F. Smiddy, while Vice President of General

Electric said that,
... Perhaps the most provocative-and important-
idea on which we are proceeding is that
managing should be regarded as a distinet type
of work, with its own diseiplines, its own
eriteria for achievement; something which is
both learnable and teachable [Ref 28:510].
This idea is especially iﬁportant to systems managers
because of the increasing complexity of modern organiza-
tions. In the writers' judgment, the use of the case
method, in the classroom and in the training program, is
an excellent means for inculcating in the learner the
knowledge, attitudes and skill required of a systems
manager. However, while the literature consists of volumes
devoted to cases used in policy, human relations and
similar areas, not one source of material was found
which provided a basis for the use of cases in systems
management education. Consequently, the following conclu-

sions are drawn from the writers' research and experience.

Conclusions

The case method is a way of learning from experience
indirectly by analyzing and reflecting on remote situations
as reported by others; and directly by considering one's
own experiences or by observing and studying the situation
that develops in a case study group. Through participa-
tion in case analyses, the learner develops the habit of
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clear, analvtical reasoning; he also develops the use of
good judgment when faced with different situations,

Case analyses are most successful when conducted in
an atmosphere of cocoperation and negotiation. This atmos-
phere is possible only when the teacher adopts a philosophy
similar to that given in chapter III,

Use of cases provides a basis for the exchange of
thoughts and a lesson in how to learn from others. The
learner must integrate diverse information in order to
arrive at a decision; he is encouraged to relate the
information given in a case to the internal, competitive
annd. environmental systems., When used in training programs,
case analyses force the functional manager to consider the
organization as a whole; he is given practice in the im-
poxrtant task of developing salient relationships.

There are as many ways to perceive a case as there
are people analyzing it, Methodical case analysis forces
the learner to recognize and address conflicting view-
points. More importantly, systematic analysis of cases
provides operational experience in the resolution of
conflict, an ability that is indispensible to the manager.

The student gains an appreciation of the importance of
strategy by going through the rigor of case z2nalysis. He
sees objectives in more than one dimension and must develop
a method of 'fire prevention' rather than simnly 'fire
ghting', The student acquires breadth in exposure to

nf riaw
0% view,

f rh
e

"

v -y - - ~ asa

. . .
iverse conventions and poin

In presenting the results of analysis, the learner gains
practice in the articulation of effective transmission of
his ideas. He learns the importance of communication of
decisions based on logical analysis rathcr than emotion.
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The model for case anaiysis consists of the following
six steps:
. clearly define the problem or problems
. gather the information

. select the best practical alternative
. implement the decision
6. evaluate the effectiveness of the decision.

This model is not a panacea for case analysis. However,
it provides a systematic and consistent method for addres-
sing any case and arriving at a relevant course of action,
The teacher whose students use this model will, in all

probability, find it improved upon by each successive
class,

s
1
2
3. develop alternative courses of action
4
5

The use of case analysis is particularly applicable
to a course dealing with systems management. In the very
act of participating in discussion, responding to one
another’s ideas (or ignoring them), the students gain a

facility with the gamesmanship involved in any systems
manager's job,

The case study of the TFX, presented in the following
chapters, is an example of the complex and interrelated
nature of management in action. The case is presented
in such a manner that students can apply the model
developed in chapter III in order to discuss the strategies
of the participants in relation to the internal, compet-
itive and external subsystems.

As mentioned earlier, the case method is student (as
well as problem) oriented. The benefits of a case are
definite but elusive. Some recommendations are suggested .
for the use of the case method in systems management
courses or training programs.
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Recommendations

The success of a case course demands motivation of the

student.

Assuming the teacher accepts the rationale of

chapter III, this tells him 'what to do'; the following
recommendations are offered as guidance in 'how to do it'.

a.

Tell the students what the objectives of a
case course are and provide them with writtzn

guidance on how to analyze a case, Reoroduction

and distribution of the 'student® portion of
chapter III of this paper will accomplish this.
Coordinate the use of cases so that those used

first are relatively straight-foxwand and. less . ..

complex; succeeding cases should then progress
up the spectrum of difficulty. As the com-
plexity of cases is increased, offer studentis
supplementary text material or background
reading to aid their analysis.

Assign cases to small groups of students for
analysis and presentation to the class. This
takes the teacher out of the pi~zture from the
start., One warning: recognize the fact that
the temptation will be for a group to sit
back and relax once their case Las been
presented. The teachexr has to exercise con-
siderable ingenuity in order to preclude this.
One method would be to assign cases well in
advance; then require the analysts to present
a brief abstract of their approach in the
class prior to the period in which their
presentation is to be made. This permits the
remainder cf the class to research and prepare
other aspects of the case either in rebuttal
or support. Wwhile this may appear to be a
detailed process it should provide for greater
participation and more lively discussion.
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. d. Require a balance of written and oral analysis.
The model presented in chapter III can also be
used as a format for written analyses. This
promotes more careful analysis and reasoning

: by the student., It also provides a definitive
? basis for evaluation of student}progress and

% ability.

§ ’ e. Provide feedback to the students. A case

i

-
B e IR
“ ks i

course is meant to develop intellectual and

social skills., Conduct a post mortem of the

| SVE ORI case and discuss the interactions of the class.

f. Solicit and evaluate student comments on how
to improve a case course and presentation; tax

i their innovativeness and creativity. The

process can not help but be improved by inputs
such as these.

While the preceeding may appear obvious to some, they
are often overlooked if not ignored. A poorly handled
case is worse than no case at all.

Finally, it is recommended that the Graduate Systems
Management curriculum at the Air Force Institute be '
changed to include a case analysis course. The diverse
backgrounds and experiences of the participants in such a
program are a source of information that should be tapped.
The TFX case, which follows, would find good use in such
a course, Other cases could possibly be obtained from
Harbridge House (Cambridge, Massachusetts [Ref 8:8]),

The Intercollegiate Bibliography [Ref 32:3-7]1, or by
additional student research.

o,

R
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(AT

V
INTRODUCTION AND BACKGROUND

General

o~
.

In the preceding four chapters, the writers have of-

Amrw Ay

fered a rationale for the use of cases in systems manage-
ment education, In this and succeeding chapters a case is

provided on the acquisition of the TFX or Tactical Fighter,

wrre R eay vt

Expermental. This designation was later changed to F-111,
the F-111A being the Air Force version and the F-11.B, the

Navy version., The essence of this case is such that it

B

. provides a basis for the student %o reslate the internal,’
competitive, and environmental subsystems of a major
Department of Defense (DoD) decision.

As one Air Force General! said, the TFX is probably
the most publicized airplane ever built [Ref 177:1014].
It is recognized that absolute objectivity is a3 myth;

however, attempting to insure the writers' bias remaining

at a minimum throughout the case, it has been endeavored

N N et o

to stick to the 'facts'. The major sources of information

contained in this case were the following:

. 1. Senate Subcommittee on Department of Defense

Appropriations Hearings for Fiscal Years 1960
through 1964.

WP T I MY LT AT SN e
[y

- !General Holzapple, Deputy Chief of Staff for Air Force
Research and Development, in 1968.
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2. House of Representatives Subcommittee on Department
of Defense Appropriations Hearings for Fiscal Years
1960 through 1964. -

Senate Permanent Investigation Cuommittee Hearings
investigating the TFX, Parts 1 through 10,

[

4, Congressional Record for the period January 1, 1960
through December 31, 1963,
As mentioned earlier, no personal interviews, contracts; or
questionnaires were used in the construction of this case.
All information was obtained from public domain documents
and copyright material,

Variable-Wing Geometry Aircraft?

Attempts to achieve variable wing geometry gu all the
way back to 1911, The chief problem: an undesirable
relationship between the center of gravity and center of
1lift as the wings moved causes an:. airplane to nose up
and dewn sharply, becoming 1ong@tudinally unstable. Until v
the mid-1930's there could be no reesl application of vari- '
able wing geometry because flight speeds had not yet ap-
proached the point at which compressibility effects
became important and overcoming them became crucial. In
1942, the Messerschmitt engineering and research establish-
ment began preliminary work on a design that incorporated
a pivot wing that could be pre-sft on the ground at any
one of three selected swecp angles, but this design was
never flown. Following the war, the National idvisory
Committee for Aeronautics (NACA) Ames and Langl.:y Lab-
oratories, and the Bell Aircraft Company maintained at »
least a casual interest in the concept of variable flights.

2For more details concerning the history of variable .
wing geometry aircraft, see Variable Sweep: 4 Case Histony
of Multiple Re-Innovation, by Robert L. Perry [Ref 184],
The Rand Corporation, Santa Monica, California, October, .
1966. (D.D.C., No. AD643136) Unless otherwise noted,
history of variable-wing geometry came from this source.
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In 1949, Bell Aircraft Company built two experimental air-
craft, later designated the X-5, that would demonstrate the
validity of the variable-sweep technique. The wings of the
X-5 could be set at any angle of sweep between two extremes.
The experience of the X-5 program showed that a reasonably
satisfactory wing sweep mechanism could be designed, built
and operated in flighti.

Briefly, in 1951 there was hope that the appearance
of an aircraft free of the design inhibitions of the X-5
night put variable sweep in a better light. Such optimism
was based on the XF10F-1, a prototype of what was intended
to be an operational carrier-based, variable sweep wing,
fighter. It was designed by Grumman Aircraft Engineering
Corporation against the Navy's need for a high speed air-
craft that could operate effectively from the decks of
in-service carriers. The XF10F-1 had only two wing angle
settings; full forward and full rear., The wing sweep
mechanism again proved almost trouble free and the effect
of wing sweep was very nearly that predicted. However,
owing to the general ineffectiveness of design, the air-
craft was slow to respond at both extremes of its speed
range, as was the X-5, Attempts to incorporate corrective
features proved futile.

In addition te the design deficiencies, two factors
contributed to the cancellation of the Grumman program in
the summer of 1953, The first, reliable, high-performance
steam catapult had been developed; second, angled landing
decks were being installed on new and rebuilt aircraft
carriers. In combination, these carrier features permitted
the routine employment of swept-wing aircraft at sea and
invalidated, in part, the original justification for a
variable-sweep wing aircraft for the Navy.

No further important research in this area was under-
taken in the United States until 1957. At that time, when
it became clear the¥ multi-mission aircraft capable of
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operating effectively over a speed range from Mach 0.8

to something in excess of Mach 2.0 might well become the
next essential requirement of the military services, NACA
aerodynamicists at Langley again took up their investigation
of variable-sweep aerodynamics. John Stack?®, director

of Langley Research Center, held firmly to his early
conviction that variable-sweep had promise only if a
practical means of employing the technique could be found.
The technology was finally perfected through the use of
wind tunnel models [Ref 158:S85032].

In late 1958, at about that same time that NACA
became part of the National Aeronautical and Space Admin-
istration (NASA), Langley began studies of specific air-
craft configurations. One design conceived to eliminate
instability involved simultaneously sweeping both wings
around separate pivot points which were moved out of the
wing root rather than having a single pivot in the
center of the fuselage.

At the time these NASA findings wers being reported,
Headquarters, U. S. Air Force Tactical Air Command (TAC),
was shaping a requirement so demanding that it could not
be satisfied by any aircraft that lacked the performance
flexibility provided by variable-sweep wings. TAC foresaw
a near-term need for a fighter capable of flying across
either the Atlantic or the Pacific unrefueled, able to
operate effectively on a supersonic, low altitude assign-
ment, capable of performing missions that required high
altitude flight at speeds above Mach 2,0, and also able to
take off and land on short, unimproved airfields. Industry
responses to informal inquiries about the possibility of
developing such an aircraft suggested that it would weigh
around 100,000 pounds and would be limited to operation

3Now a vice-president of the Fairchild-Hiller
Corporation.
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from large, well equipped airfields. TAC was unwillinug to
accept either of thecc constraints [Ref 184:12]. (Studies
at TAC Headquarters indicated only 44 airfields in the
free world capable of accommodating such an aircraft

[Ref 30:173]). Mr. John Stack briefed General F. K Everest,
TAC Commandex, concerning recent Langley findings concern-
ing variable-sweep geometry [Ref 184:12]. Concurrently
(July, 1959), Mr. Stack gave a presentation to the Navy
Bureau of Aeronautics on the same subject [Ref 172:4-10].
At that time the Navy let two study contracts, one to
Douglas and one to North American to study the variable
geometry wing concept,

In late 1959, General Everest, Mr. Stack, members of
their respective staffs, officers from Air Force head-
quarters, and senior officers of the Air Research and
Development Command began working out the details of a
formal requirement statement that might be passed on to
industry. 1In early 1960, the System Operational Require-
ments (SOR) was refined and issued by the Department of
Defense on July 14, 1960 [Ref 172:15]. 1In the summer of
1960, General Everest told the airplane companies that the
TFX was the only aircraft likely to be built in operational
numbers [Ref 30:175]. This announcement was made about
the same time the B-70 bomber procurement had been drasti-
cally cut back., Earlier, the B-70 was billed as the only
bomber to be built in aay quantity during the 1960's.

With the Democratic victory in Nocvember, outgoing President
Eisenhower decided the project was neither so urgent noz

so far along that it could not be delayed until the new
Secretary of Defense took office in January of 1561.

In early 1960, the interest of the House Subcommittee
on DoD Appropriations in the subiect of development of a
multi-service aircraft is evidenced by the foilowing
dialogue:
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Subcommittews Member: ...is there any thinking going
on in the Lefense Department of trying to get a
common fighter, a common bomber, and then to modify
that so as to make it adaptable for different
services, like the Navy, Marine Corps, or the

Air Force?

Secretary of Defense Gates: Yes, there is a great
deal of thinking and effort going on in this area.
It has been accentuated quite a bit by the estab-
lishment of Dr, York's research and development
offiee. (Dr. Herbert F. York, Director of Defense
Research and Engineering.)

Executive Office

President Dwight D. Eisenhower rankled under heavy
criticism in his last years in the presidency. He caus-
tically remarked that political and financial considera-
tions were playing a part in causing his troubles, and
added that something besides the strict military needs were
involved in many military efforts to fight his decisions,
The result was the so-called munitions lobby investigation
by a House Armed Services Subcommittee headed by Repre-
sentative F. Edward Hebert. These investigations estab-
lished that a large number of retired sénior military
’officers, including many admirals and generals, had taken
high-paying jobs in defense industry“ and that high rank-
ing Air Force officers had been entertained lavishly at
weekends in the Bahamas [Ref 24:239]., However, the Hebert
investigation was unable to produce any evidence of mis-
conduct {Ref 153:4850}.

In his farewell address, President Eisenhower made
reference to the forces behind what he believed was un-
warranted criticism of his Administration, In the Councils
of Government we must guard against the acquisition of un-
warrented influence--whether sought or unsought--by the

“See Table XVI in Appendix A page {15 for the number
of retired military officers employed by some defense
contractors.
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military-industrial complex, the retiring President warned
(Ref 24:239}. Following are examples of the size of the
military-industrial complex: there are one or more military
installations in 282 of the country's 437 districts {[Ref 153:
4850]; and approximately 16,000 firms do $10,000 or more

of business with the Defense Department each year [Ref 172:
431].

As President-elect Kennedy prepared to take office,
the following articles appeared:

Avowed intention of President-elect Kennedy to
overhavl the Pentagon appears fairly high on the
new year's priority list., In-house reforms should
come first, with changes needing Congressional
approval to follow [Ref 131:13],

Reorganization is probably the most frequently
heard single word in the Pentagon...and will
probably continue to be so for a good while to
come. What remains to be seen: how Kennedy will
move on Defense. One so far unknown factor: what
the new Defense Secretary will want to do, and
how closely -on-detail he will work with Kennedy.
The one sure factor seems to be that 'MeNamara's
Band' is in for a rapid rise on the Defense
Department hit parade [Ref 60:11].

Department of Defense

Secretary of Defense. Robert S. McNamara agreed to
serve as Secretary of Defense at the request c¢f President-
elect Kennedy on December 13, 1960 and took the oath of
that office on January 21, 1961,

Mr. McNamara, who resigned his position as president
of the Ford Motor Company to accept the appointment, was
born in San Francisco, California, on June 9, 15id6. He
attended public schools at Piedmont, California. 1In 1937,
he was graduated from the University of California.where,
at tl.e end of his sophomore year, he had been elected to
Phi Beta Kappa national scholastic honor society., Two
years later he received a Master's Degree in Business
Administration from the Harvard Graduate School of Business.
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In 1955, he received an honorary Doctor of Laws Degree
from the University of Alabama.

In 1939, Mr., McNamara joined the accounting firm of
Price, Waterhouse § Company of San Francisco. In 1940,
he returned to Harvard as an assistant professor of business
administration, During part of his tenure there, he was
consultant to the War Department in the establishment of a
statistical control system for the Air Force. He took a
leave of absence from Harvard in 1943 and went to England
as a civilian consultant for the War Department. Sub-
sequently, he was commissioned a captain in the U. S. Air
Force, and served in England, India, China and the Pacific.
He was awarded the Legion of Merit and promoted to lieu-
tenant colonel prior to his return to inactive duty in
Aprii, 1946. Mr. McNamara is now a colonel, U. S. Air
Force Keserve (indefinite).

Mr. McNamara, oneiof the ten so-called whiz kids who

offered themselves as a team [Ref 106:33], joined the

Ford Motoxr Company in 1346. He maunaged the company's
planning and firancial analysis office until 1949 when he
was promoted to comptrollier. In August.1953, he was ap-
pointed assistant general manager of Ford Division, and
in January, 1955, was elected a vice president and named
general manager of the division., He was appointed vice
president and group executive--car and truck divisions--
on May 23, 1957, and on August 8, 1957, was elected a
director of the company. Appointed to the executive
committee following his election as a director, he also
was a member of the company's administration committee.
Mr. McNamara was elected president of the Ford Motor
Company on November 8, 1960,

The Secretary's Strategy. 'fo provide an idea of how
he intended to fulfill the duties of Secretary of Defense,
the writers offer a short discussion of McNamara's
strategy. McNamara had let it be known to all DoD and
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service echelons that he wanted to hear conflicting ideas
and viewpoints on issues of major significance (when in
the interest of National Defense). He also let it be
known that he wanted no bickering once an idea had passed!
the decision stage and reached the implementaticn stage.
McNamara stated he would follow through with foimer
Secretary Gates' idea of sitting in on Joint Chiefs of
Staff (JCS) meetings and letting the Service Chiefs

advise him directly on their viewpoints [Ref 114:15].

In 1961, Secretary McNamara restructured the entire
work of the Defense Department so as to present alter-
natives to decision makers. This involved programming all
manning and procurement around missions or objectives,
cutting across the boundaries of the three services and
extending beyond the confines of annual budgets [Ref 136:
94].

In April 1961, Secretary McNamara stated an aim of
the Office, Secretary of Defense (0SD): We are fully
determined to continue our efjorts to seek out and
eliminate waste, duplication and unjustifiable expendituree.
This was to be achieved by carefully asséssing all the
elements of a program--analyzing the most significant
alternative combinations of program elements in order to
arrive at an cptimum 'mix'; i.e. the combimation that gives
the kind and degree of dcfense needed at the least possible
cost, recognizing that a large element of judgment enters
into such decisions [Ref 163:1-10]}.

The November 1961 issue of Arymed Forces Management
contained ihe following remarks:

Barring unforseen events, the Secretary of Defense
will stay in office four; and possibly eight years.
What can be expeeted from him: ...not afraid to
break with tradition or ignore accepted patterns
of government operation ...places responsibility

on individuals and not cffices ...works himself
and his subordinates hard ...sinecere ...only
apporant goal is a more efficient, more effective
Department of Defense.
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The McNamara team has accomplished more in
1t8 first nine months than has any other group
in comparable Pentagon history. There now is
absolutely no question in anybody's mind about
where to go to get a decision in a hurry [Ref 68:21].

Othex members of the New Defense Team [Ref 106:33]:

Roswell L. Gilpatric: Deputy Secretary of Defense,
54 years old, expert in organization and Défens = ~-— -~
department contracting. No newcomer to the Pentagon,
was Air Force Assistant Secretary in '51, Under
Secretary in '53, on Rockefeller Studies Project for
Defense Reorganization '56-'57, and on Symington's
committee on the Defense Establishment in 760,

Cyrus R. Vance: General Councel, 43 years old,
served two years ('57-!'58) as Special Counsel to
Preparedness Investigating Committee, Consulting
Councel for special Committee on Space and
Astronautics of the U. S. Senate.

Paul H. Nitze: Assistant Secretary of Defense
(International Security Affairs), 54 years old,

was instwumental in shaping Marshall Plan and lzter
became Director of State Department's policy-
planning staff.

Dr. Harold Brown: 33 years oid, picked to relieve
Dr. Herbert York as Director, Defense Research and
Engineering. Brown is the youngest man on McNamara's
immediate staff. Specialties include nuclear
physics, nuclear reactor design, nuclear fissions
and weapon systems. In new post, will choose among
rival weapon syétems advanced by services. Since
'58 has been consultant and advisor on nuclear
matters to government and large industries.

Arthur Sylvestor: Assistant Secretary of Defense
(Public Affairs), 59 years old, will be valuable

man to newcomer McNamara. Is considered 'old pro'

38

ol &
¢ T e 2
R

f
RI (P o ¢ i Froctl h
TS e ot il Gt P, Bnctnn

B N




NIRRT T

GSM/SM/68-07,14

around Washington. Will work closely with White
House Press Secretary Salinger. He was the Bureau
Chief and correspondent for the MNewark News, having
joined the News in 1925. He enjoys the confidence
of Secretary of Defense McNamara [Ref 65:26].
Charles J. Hiteh: Assistant Secretary cf Defense
(Comp<roller), 51 years old, author of The Economics

- = Lo 2 lea ANeenl aane ' 1
of Defsnse in the Nuclcar Age. Will supervise and

direct preparation of DoD budget estimates. Rhodes
Scholar in 1932, Once served as Chief, Controls
Division, Office of War Mobilization and Recon-
version.

Eugene M, Zuckert: Secretary of the Air Force,

49 years old, top-notch man in contracts and
contract management, one time Assistant Secretary
of the Air Force under Stuart Symington. Is anu
advocate of Defense Department uvnification. A
man with a head for military contracts and manage-
ment, served in Surplus Property Administration
and, during Trumzn Administration, with the Atoiic
Energy Commission.

The Joint Chiefs of Staff. Composition cf the Joint

Chiefs of Staff remains unchanged: General Lywan L.
Lemnitzer, U. S. Army, Chairman; Seneral George H. Decker,
U. S. Army; Admiral Arleigh Burke, U. S. Navy; General
Thomas D. White, U. S. Air Force; and General David M.
Shoup, U. S, Marine Corps.

Scope of DoD. The following prediction of 0SD's

operation was offered in the August 1961 issue of Armed

Forces Management [Ref §7:18]:

With half a year under their belt, top 0SD officials
are beginning to make clear how they intend to
run Dzfense. Among the rules:

Item--Stwong overall central direction from the
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third floor (where most 0SD assistant seciretariszs
work). Top 05D staff will try to stay broad but
make it clear they intend to dive into actual
speetfic hardware decisions.

Item~-Organization; made it clear that they intend
to operate in fact as the laws on paper indicate
they are supposed to operate.

Item-~Launching penetrating inquiries into prcblems
that have been swept under the rug for years.

Item--Getting decisions fast.

in fiscal 1960, there were some 1.5 million military
and almost 1.0 million civil service employees with a
payroll totaling $11.4 billion. An additional $650
million was paid to more than 1.0 million National Guards-
men [Ref 153:4850]. DoD expenditures during the early
1960's were expected to stabilize between $35-40 billion
pexr year., The DoD budget for fiscal years 1955 through
19061 is shown in the following table.

TABLE I

DoD Budget for Fiscal Years 1955-1961

Year Expenditure (§ billions)
1955 $ 35.59

195¢ 35.76

1957 38.46

1958 39.13

1959 41.08

1960 41.00

1961 43,09

[Ref 24:416]
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The Aerospace Industry

In 1960, five companies accounted for 25 per cent of
the dollar vclume of defense contracts afd 21 companies
for S0 per cent [Ref 153:4850]. The top 100 military prime
contractors received contracts totaling $15,410 million,
or 73.4 per cent of the total $20,995 million awarded
during fiscal year (FY) 1960. Table II lists the top
four contractors for 1960 [Ref 51:421,

TABLE II
Top Four DeDd Contractors for Fiscal Year 1960
Company Contract Value % of total
(millions of §) Defense Dollar
1. General Dynamics $1,260 6.0
2. Lockheed 1,070 5.1
3. Boeing 1,008 4.8
4, General Electric 963 4,6

Trends in DoD Procurement. Soon after McNamara took
office he authorized a study into the various methods of
procurement., The findings of the study shcwed that at
least 25 cents is saved on every dollar shifted to compet-
itive procurement and 10 cents is saved on every dollar
shifted to cost plus fixed fee procurement [Ref 63:59].

The increased use of incentive type government coatracts,
or fixed-price contracts, resulted in better selling prices
for equipment bought by the government and are credited
with the rise in profits by some aerospace companies.
Fixed-price contracts® not only increase profits but,
because of accounting treatments, tend to reduce sales

totals.

|}
SCost-plus contracts sales are recorded as costs are

incurred, but fixed-price sales are not recorded until
deliveries are made.
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Trends in contract forms can be seen by examination of

Figures 1

through 3. These figures indicate what percent-

age of Defense money has been expended under each of the
contract types [Ref 118:83]. The current levels are approx-
imately those which procurement officials would like to

maintain i

n future months.
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CPIF and Miscellaneous Cost-Out Contracts

’, <7
2, &
é‘?ﬁ RN P
1t ] ! ! ) ) ! ) ! ! J
52 53 54 55 56 &7 58 59 60 51 62
===z Cost type (other) sasesa Cost Plus Incentive Fee

Figure 3.

Lead Times. To gain an insight into the time lapse
from the letting of a development contract to the first
squadron delivery, the relative lead time requirements of
several complex systems are shown in Table III,

TABLE III
Fighter and Bomber Development Time

Numberof | Inltial commit- Years to
alreralt on inent o hasie | 1st squadron

I'rogram Inftia} afrc1aft only delivery d
contiact (miltfons)s
O] 2) (6}

Flghtes, prototy pe:
! F-80 .

3 2.0
F-81 3 4.8 2.3
F-86 3 4.7 3.5
F-1014.. 2 13.0 4.8
Fightr, develog

Faamn...... 23 i85.0 (RS
F-11A.... al 117.0 5.3
F=102A ... {2 210.0 4.9
F-1050/B.. 15 1U5.0 6.0
F=](6A.. . 117' 6.0 50

1544

3

2

2

2

2

Norzs~~Not applicable.

s Shows the total inancial conmituent mplied in theotlginal contirets.  Inalirost ol cases the amtounts
showi aee targer than the amornts of the tnltial versions of the contracty hecause lher have been adjusted
to take into account subsequent contract revislons.  The dats cover only the basic o r}rl:mc, procurvinent
of cuglnes, and testivg. ‘They do not inciude the developtient of encines or the cost of mtajor subsy stetna,

s It o nutnber of the propramy substantil developtent activity coutinued alter the systeins wers pit
fnto operational tse.  Colutun (3} shous only the thne requlred to mako 8 15t squadron dellvery.

l. l;nclmh‘-a tine contractor spent on pretimninary desclopment work, for which he was subseruently
relmbursed.

¢ Exclurdes a perlod of over 2 yentas during which Borlug wag working on a series of turboprop deslen
very different from the swept-wing tuchofet that finally elrerped.
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Boeing [Ref 105:80-85+]

History. Boeing was founded in 1916 by William Edward
Boeing, heir to a timber fortune who had learned to fly
as a hobby, and G. Conrad Westervelt, a Navy officer who
happened to be stationed in Seattle. Its first significant
order was for fifty World War I trainers. At the end of
the war, 3Boeing was forced into furniture manufacturing
to stay in obusiness. Hundreds of fighters and bombers
were produced by Boeing during the 1920's and 1930's.
These were followed by the famous B-17 Flying Fortress
(12,731) and B-2Z9 Superfortress (3,974) of World War II.
Boeing's post-war B-47 was the nation's first jet bomber
(2,040 were produced)} and some 000 B-52's today compose a
vital part of the nation's nuclear strike force--along
with about 1,000 of Boeing's Minuteman intercontinental

_ ballistic missiles,

Boeing's endeavor in commercial aviation started
with the introduction of the Monomail in 1930, the first
American commercial plane with stressed skin and cantilever
wings, Its Stratoliner, introduced in 1939, had the first
pressurized cabin in airline service. The retractable
landing gear, air-to-ground radio communications, leading-
edge de-icer boots, and low-wing design that have since
become universal were all pioneered by Boeing. Its Model
314 flying boats provided the first scheduled service
across the Atlantic.

In September of 1945, William McPherson Allen, then
45 years old, was named as president and chief executive
officer succeeding Philip G. Johmson, who had died in
1644, Alleu is a graduate of Harvard Law School and served
for years as a Boeing director (since 1930) and chief
legal counsel (since 1925). On his second day in command,

-amidst the turmoil of some 34,000 layoffs, Allen aumnounced

that Boeing would proceed immediately to production of a
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civilian version of the C-97 transport to be called the
Stratoeruiser.

In 1952 he took the first of a series of spectacular
gambles that have now become an Allen trademark--and
scored the single biggest triumph in the history of the
industry. The gamble was the 707, the nation's first jet
airliner. Boeing invested $16 million of its oun funds
(24 percent of its net worth at the time) in a prototype
plane, and the first flight test was in mid-1954. It
offered a tanker version of the plane, the KC-135, to the
Air Force which eventually bought 775 of them, 1Its first
commercial sale was twenty planes in October of 1955 to
Pan American., Helicopters are the only new significant
military aircraft business boeing has had since the KC-135
in 1954,

Variable Wing Research. Wien Boeing was apprised of
Langley Research Labs‘’ apparent success with the variable
geometry wing, they began to study possible applications
of such a design, Late in 1959, Boeing submitted an
informal,unsolicited, proposal to General Everest

(Cocmmanding General, TAC) for the development of a
variable-sweep wing aircraft.

This proposal generally
conformed to General Everest's concept of a post-19€5 TAC
fighter [Ref 172:14)]. This design is what became known as

the TFX. By November of 1960, wind tunnel tests had been
completed and Boeing was well on the way to finishing a
full scale mock-up [Ref 30:175].

When they received an Air Force Request for Proposal
in October, 1961, Boeing had accumulated about 3,000 hours
of wind tunnel tests of a variable geometry wing aircraft;

this was increased to more than 5,000 hours by May, 1963
[Ref 172:942,1030]7.

Financial Data. Table IV indicates financial data of

Boeing Aircraft Company from 1958 through 1961.
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Boeing Aircraft Co. Financial Data#*

3

i
! 1958 1959 1960 1961
| Sales 1,751.9 1,648.8 1,554.0 1,800.9 )
X Earnings 30,2 12.7 24.4 35.6
b Backlog 2,479.0 2,018.0 2,139,0 1,869.0
; *All figuves in millions of dollars.
1%5 [Ref 37:115 § 34:67]

General Oynamics Corporation [Ref 30:63-93]

History. General Dynamics evolved from a series of
mergers and acquisitions under the édirection of Jay
Hopkins and came into being under that name only in 1952,
Hopkins was trained as a lawyer (Harvard Law '31) but was
best known for his brilliance in finance. Sal.s in 1947,
the year of the first key acquisition, wexre $17%.5
million, increasing to $2,062 millicn in 1v61, the year
Hopkins died,

The 'air force' of General Dynamics was the Convair
Division. Convair was a virtual empire within an empire:
making Terrier missiles at its Pomona (California) plant;
the Atlas missile, jet fighters, and propeller-driven
transports at San Diego; B-58 bombers at Fort Worth.

& President of the Fort Worth plant was Frank Davis. He had

k been part of the aircraft production operation since 1940,

In 1954, he was promoted to Chief Engineer and assumed the

} position of manager and president in 1959, : ;
Commercial Jets. It was in 19553 that Genreral Dynamics

first considered going into the medium range jet transport

program on an idea from the-Convair Division. At this

_time, Convair was responsible for three out of every four
,4m§d§31ars taken in:by General Dynamics. The Division had

already successfully dealt with a commercial transport

VT

p vl pdl 6 il N
0 A R B T o R MRS g P AR <

—

TRy

a1t i

7

aia et

-t

v T S ey S T e S g, e

7T

g
e s i A < P e N

46

i bt T A 3 st s 3




&

g g
Ealat

o WP, MR AT
;

GSM/SM/68-07,14

problem; the propeller-driven 240's, 340's and 440's were
world famous. Between 1923 and 1953, Convair produced no
less than 42 different aircraft models [Ref 172:1054].

During 1957, the cost figures for the commercial jet,
the 880 program, began to emerge. When an engineer in
Convair's purchasing division began adding up the sub-
contractor components (representing 70% of the finished
aircraft, the remaining 30% of the total materials cost
being allocated to Convair), he discovered outlays for
vendor-supplied components totaled more than the plane was
being sold for (average price, $4.25 million). That same
year Boeing introduced the Boeing 720, a medium-range
aircraft capable of carrying up to twenty-five more
passengers, having lower operating costs and $200,000
cheaper than the 880. The market potential for the 880
dropped from 116 to 80 planes.

To try to regain market sales, Convair decided to
'modify' the 880, The 990, in comparison to the 880, had
a bigger wing area, a fuselage ten and a half feet longer,
weighed 50,000 pounds more, required enlarged empennage,

a beefed-up landing gear, greater fuel capacity, stronger
structural members, and was supposed to go twenty miles
per hour faster. The 990 was to be built without a proto-
type, or advance model. The plane had been sold at a
price of approximately $4.7 million. Yet nobody knew how
much it would cost because the estimates were based on the
costs of the 880, which were still on the rise and unpre-
dictable. In September of 1960, General Dynamics decided
to write off all anticipated future losses on the 880 and
990 programs; an amount of $96.5 million, pretax.

In February, 1961, additional jet losses of $40 million
were 'discovered'. Design deficiencies and competition by
mid-January of 1962 resulted in only sixty-six 880's and
twenty-three 990's being sold. The break-even point was
calculated at sales of 200 of the 880's and 990's,
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Consequently, General Dynamics wrote off $214.5 million in
jet transport costs and ended 1961 with a $143.2 million
deficit [Ref 83:29]. By the end of 1962, General Dynamics
had to write off some $425 million of jet losses. Over
the two-year period 1960-1562, General Dynamics incurred
the biggest product loss ever sustained by any company,
anywhere. The jet-transport program it built around the
Convair 880 and 990 airliners cost the corporation far
more than the $121 million loss Lockheed took on the

. Electra and even overshadowed Ford's $200 million disaster
with the Zdsel.

Experience. General Dynamics management experience
includes the simultaneous production of five major weapon
systems--Atlas missiles, nuclear submarines, B-58 bombers,
F=102 and F-105 interceptor aircraft.

Financial Data. The table below is an abbreviated
financial position of the General Dynamics Corporatiomn.

TABLE V

General Dynamics Corp. Financial Data¥*

1958 1959 1960 1961
Sales 1,626.0 1,811.8 1,987.7 2,062.3
Earnings 48.3 31.0 (27.0) (143.2)
Backlog 2,095,0 2,555.,0 2,555.0 1,700.0

¥All figures in millions of dollars.
() indicates loss.

[Ref 34:67,115]
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History. Grumman Aircraft is not only a leading
company in meeting U. S. Naval aviation requirements,
particularly for carrier-based planes, but has also built
and flown the only variable sweep aircraft designed for
operational use (the XF10F mentioned earlier). Since 1930,
Grumman has produced over 25,000 aircraft, of which 23,500
were carrier-based fighter or attack aircraft,

Among a number of Grumman 'firsts' for the Navy were:
retractable landing gear, 1931; the folding wing (for
carrier storage of planes), 1937; the swept-wing, 1951;
the area rule ('coke bottle') fuselage; the carrier-based,
supersonic, Fl11-F fighter, 1954; and the F11-F-1 carrier-
based, Mach 2, fighter-bomber in 1956 [Ref 172:1058].

Mr. Towl became president and chief executive in 1960,
Grumman was founded in 1930 with Mr. Towl as one of the

founders. Grumman has its headquarters in Bethpage, Long

Island, New York, and planned to build the F-111B at this
location. When Grumman became interested in the TFX

competition, they still retained in their employ a Mr.

Meyer who was chief test pilot during the flight test of
the XF10F variable sweep wing aircraft, Jaguar, in 1952-

1953. He piloted the plane for 232 flights and had been
with Grumman since 1942,

Financial Data. Table VI indicates financial trends for
Grumman Aircraft Corporation; commercial business included.

TABLE VI
Grumman Aircraft Engineering Corp. Financial Data#
1958 1959 1950 1961
Sales 225,0 288.9 325.5 316.7
Earniags 2.4 4.9 7.1 6.1
Backlog 175.0 260.0 327.5 295.0
*All figures in millions of dollars

[Ref 34:67]
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VI
DEFINING THE ULTIMATE AIRPLANE

DoD Approach

On April 18, 1961, before the Senate Subcommittee for

DoD Appropriations, Secretary of Defense McNamara requested .
funds for the development of a new tri-service tactical
fighter.

cos 845 million for the development of a new
tri-gervice tactical fighter ...to meet the
requirements of the Army, Navy, Air Force and
Marine Corps ...to supplement and replace the
Air Force's F-105 and the Navy's F4H, New
development in the variable geometry wing concept
now makes it possible to develop a tactical
fighter which can operate from aireraft carriers
as well as from much shorter and cruder runways
.. ccarry conventional ordnance. .
.. 8triving for one fighter to fill the
needs of all services--fly without refueling
across the ocean, thus greatly inereasing its
value for limited war purposes [Ref 169:30-31].

This fighter aircraft was later given the designation of
'TEX',

Supporting the DoD position, Lieutenant General R.
G. Wilson, Deputy Chief of Staff of the Air Force (Dev-
elopment), made the following remarks before the same
subcommittee:

Estimated cost of developing the TFX is $325.6
million., If planned inventory i8 aequired, average
unit cost would be $2.7 million...capable of

close support interdiction and air superiority
tactical tasks. The desires of the Air Force

will bz primary and those of the other services
will be secondary; in those cazes where a decision
te required on a controversiai matter, it i8 the
tntent of the Air Force to fulfill the require-
ments of the other services to the greatest degree .
practicable [Ref 163:120].
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The Air Force Tactical Air Command (TAC) was looking
for a single fighter-bomber that would be ready in the
late 60's as the eventual replacement for the F-105 and
F-100., Attention focussed on a variable geometry wing _
that could be swung forward to provide the large wing area
requirsc. for short take-off and slow flight, or swept
backward for supersonic flight. The Air Force decided .
to go for the concept in the form of a heavy fighter-
bomber that could take off from 3,000 :foot, unpaved,
runways and fly for long distances at fuel saving high
altitudes. Upon entry over enemy territory, the aircrdft
would be able to drop down to within a few hundred feet
of the ground and make a 400 mile supersonic dash under
defensive radar screens to deliver nuclear bombs. No
other plane could then fly supersonically any substantial
distance at very low altitudes.

At about the same time, the Navy was working on plans
for a plane of its own. The Navy believed its fleets
lacked the proper defense against bomb- or missile-
carrying enemy aigcraft., What the Navy needed was a
combat air patrol of several highly computerized missile
carrying airplanes to 'leiter' at high altitudes on a
perimeter 150 or more miles from the fleet., Thess
radar equipped planes would be used to detect enemy
marauders miles away, and to launch sophisticated, comp-
uter guided missiles “o destroy them. For a plane of
this type, the primary requisites were long loiter times
and, of course, the ability to take off from carriers.

The Navy was busy working on an aircrarft and missile
combination that was to be called Eagle/Missileer--Eagle
being the missile and Missileer being a subsonic aircraft.

In the Eisenhower Administration's last months the
Navy's project was shelved in favor of a variable wing
fighter to carry a projected new missile, the Phoenizx,
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and take over fleet defense missions being performed by
F4B Phantoms. The Air Force project was held up for final
clearance by the next Defense Secretary. By the time
McNamara had been in office a few months, some of the
systems analysts on his staff had noted similarities in
the requirements for the Air Force and Navy planes; most
notable among these was the requirement for each plane to
make short take-offs and landings and the ability to stay
aloft for long periods, When they suggested the two
aircraft might be combined into one requirement, McNamara
quickly agreed to what he then regarded as the embodiment
of his ideas for trying to put 'cost effectiveness' into
the military establishment. By injecting a sense of
economy into the Defense Department, he also hoped to
help break up some of the independence in the services
that too often resulted in expensive weaponry duplication
[Ref 40:89-90].

An economic study of how much might. be saved ii the
two programs could be combined was made within the
department's research and engineering office. Rased
purely on historical documentation of prior z2ircraft
research and development (R§D) and productiorn programs,
the study showed a possible savings of roughly a billion
dollars {Ref 40:90].

The military men were more interested in effective-
ness than cost, especially when it seemed clear that the
TFX was going to be the last new tactical airplane they
would get for a long time. The most strenuous objections
came from the Navy which knew the Air Force was interested
in a slim but sturdy plane, weighing 85,000 pounds or
more. Part of this weight would be in an airframe rugged
enough to withstand the stresses imposed by the Air Force
mission of terrain hugging flight at supersonic speeds.
Part of it would be in large tanks and fuel to power the
400 mile, low level dash. The Navy objected, claiming

52

e B N—— e a—— . 1\ 5t vt



DI -2 it T-ouo

e Y YN T T

2 i

GSM/SH/68-07,14

that an airplane of such characteristics would be impossible
to fly from its carriers and to handle and store in suff-
icient numbers on its decks or to hoist up and down on
carrier elevators., The Navy said it wanted a plane no

more than fifty-six feet long and weighing no more than
55,000 pounds, fully loaded.

The Air Force was hardly happier. Slim, needle-nosed
planes are the most efficient for high speed flight. The
Air Force men did not like the drag-inducing chunkiness
of typical Navy fighter aircraft, especially when the
Navy was talking of a plane that could accommddate a five
foot diameter, long range radar antenna in its nose.

After eight months of work, the majority of the
aeronautical experts in both the Navy and the Air Force
were in agreement that an effective commen airplane for
the two services was not technically feasible. McNamara
then ordered the two services to get together with his
own experts and to compromise their respective desires
until they came up with a common design that could be
built to satisfy both services' missions. As a result,
the Air Force reduced its low-level supersonic dash
capability requirement from 400 to 200 miles; the Navy
settled for smaller radar and a 63,500 pound plane. The
Navy also agreed to give up hope of landing the plane on
the short decks of its Essex-class aircraft carriers, which
were rapidly obsolescing anyway. In May of 1961, Secretary
of the Navy Jobn B, Connaly wrote McNamara objecting that
the compromise design was too large and expensive and we
neither need nor want them on our earriers. But if the
plane had to be, Connaly added, the Navy should be the
service respongible for its development to ensure that the
final design would be suitable for carrier operation.
McNamara found the argument unpersuasive and chose the Air
Force to manage the program on the grounds that it would
be procuring 86 per cent of the total production [Ref 40:90],
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The military wanted the highest performance, most
advanced aircrait available; the Defense Department
wanted an airc-:aft which would meet the requirement
without recourse to high risk techno.ogy and unpredictable
costs [R-f 134:47]. 1In any event, the plane was intended
to be the most important addition to the U, S. tactical
air arm for the next 10-15 years [Ref 158:S5032]. The
joint development of a single aircraft of genuine tactical
ut®lity to both services as ordered by Secretary McNamara
resulted in a description of the TFX/F-111 aircraft as
follows®: ]

The TFX/F-111 is designed as a versatile
fighter-bomber aireraft ...variable sweep wing
makes possible flight speeds from 100 to 1850
miles per hour. This two-man supersonic fighter
bomber is to fulfill such roles as close support,
interdiction, and counter air. Capabilities are
enhanced by digital computer for navigation and
weapons delivery, infrared search and detection
systems, terrain-following radar, improved
communications and advanced missiles.

Wing can be varied from a 16° angle at
take~off to a sharply swept 72,5° for super-
sonte strikes, or to any angle in between,..
land as siowly as 100 knots and come to a full
stop in 2,000 feet...when loaded can take
off in less than 3,000 feet.

...18 designed to employ a full range
of serial weaponry--guns, missiles, rockets,
bombs, or a combination of each for air-to-airv,
aitr-to-ground, or a combination of these
missions [Ref 183:331-332].

On October 1, 1961, the Request for Proposals (RFP's)
were sent out to the following interested aerospace
companies [Ref 47:28-29]:

¢Secretary McNamara made the decision to proceed
with the TFX weapon system with the Air Force acting as
the executive agent for the procurement [Ref 172:1203],

See Appendix B, page /&, for the complete memorandum.
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Boeing Northrop
Lockheed North American Aviation
and the following two-company teams:
" General Dynamics -Grumman
McDonnell-Douglas
Republic-Chance-Vought

Boeing's Approach

As mentioned earlier, Boeing was independently advised
of the apparent breakthrough by Langley Research Laboratory
and began to study possible applications of the variable
swveep technique. In December, 1959, they submitted to
General Everest an informal proposal for the development
of a variable sweep aircraft generally conforming to his
conception of a post-1965 TAC fighter [Ref 184:12]. To
learn more of the needs of TAC, Boeing sent representatives
to TAC's field operations all over the world to get first-
hand information. Boeing wrote a manual on how TAC oper-
ates which covered the whole system--maintenance, spares,
even the skills required of the people who would do the
maintenance work., (This manual was later adopted by the
Air Force for its training programs [Ref 184:177]).

Boeing ignored partnership. feelexs put out by Grumman,
deciding to go it alone. Since there would be tremendous
technical difficulties in designing one plane to meet the
divergent requirements of the Navy and the Air Force,
Boeing surmised that there would eventually be two planes:
an Air Force TFX and a Navy TFX. Consequently, since the
Air Force would have the larger procurement, Boeing con-
cantrated on meeting the Air Force requirements. (The
Air Force would be buying 1500 TFX's versus only about
200 for the Navy [Ref 184:178]). Boeing assumed the Navy
was powerful enough politically to defeat McNamara and get
their own plane. The strategy of Boeing was not so much
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to oppose McNamara as it was to give the Air Force and the
Navy better planes than they asked for. This was based on
the gamble that separate planes would be ordered.

Boeing desired to push the state-of-the-art by the use

of thrust reversers and high air scoops to reduce engine
damage when operating from unimproved airfields (NASA's
John Stack supported both these innovations [Ref 172:26-29]).
In regard to subcontracting, Boeing planned to let 50-60%
to dependable suppliers with an eye te politically important '
distressed areas [Ref 115:181].
Boeing's prime appeal to the services was that it had
designed for maximum specifications (i.e. capability) but
they had to sacrifice commonality to get it [Ref 116:192].
They decided to build the TFX at Wichita, Kansas, as the
B-52 program was scheduled to phase-out in the last quarter
of 1962, Without the TFX, the work force in Wichita would
be reduced from 22,000 to 12,000 workers [Ref 137:34].

The Power Plant., For two and one half years, Boeing
had been designing their TFX around the Pratt § Whitney
TF-30 engine. This was a Navy sponsored power plant on .
which that service had already spent $30 million (It was
to have been used in the canceled Douglas Missileer) [Ref
184:179]). Four of the other teams had picked the TF-30:
one team had chosen an Allison engine.

To get into the competition (a billion dollar contract
awaited the winner) General Electric, in August, 1961,
announced a new engine design, the MF 295. This engine
would be superior to the current Pratt § Whitney and
Allison designs, weighing several hundred pounds less,

being smaller in diameter and length and having greater
performance., This power plant was in the design stages
only, but was declared eligible for the TFX competition
(It was generally accepted in industry that the develop-
ment time for an engine is twice the development time for
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an airframe [Ref 172:1606]). However, the prospect for
better performance eventually persuaded Boeing, Lockheed,
McDonnell-Douglas and North American Aviation to switch
to the MF 295,

General Dynamics' Approach

General Dynamics joined forces with Grumman, a company
whose planes had made more than half of all the take-offs
and landings on carriers., The Navy knew that with Grumman
there would be a concerted effort to meet Naval require-
ments [Ref 184:178].

If the competition was close between contractors,
subcontracting could play a decisive role., Recognizing
this, General Dynamics-Grumman stayed flexible by having
two or three runners up in each subcontracting category
and postponing final selection until the last minute,

General Dynamics was more disposed toward commonality
than Beeing. In building the B-58, General Dynamics went
all out to please the generals and got little in return--
instead of providing a basic airplane for the Strategic
Air Command (SAC), the B-58's were limited to only two
wings (116 B-58's were built) [Ref 115:182]. Moreover,
General Dynamics had spent much time studying multipur-
pose weapons (in a vain attempt to interest TAC, SAC
and Aerospace Defense Command [ADC] in the B-58), and
thought the McNamara concept made a lot of sense [Ref 184:
182].

The two companies decided to stick to known and proven
methods such as using stainless steel for structural
members, employing a speed brake for deceleration and
designing for side air intakes--all of these features
were incorporated in various fighter aircraft then in
the Dafense inventory.
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General Dynamics planned to build the Air Forcé .
version at Fort Worth and Grumman would build the Navy
version at Bethpége, Long Island. . At Fort Worth, both -
the B-58 Hustler anh the F-106 interceptor were sched-
uled for phase-dut by the fourth quarter of 1962. Seven .
thousand workers at Fort Worth faced layoff if General
Dynamics-Grumman did not win the TFX contract [Ref 137:34].
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VII

ROUND AND ROUND

Round One

Six contractors submitted preliminary TFX designs in
response to the Air Force's RFP by December 6, 1961
(Northrop had dropped ocut). Each of these contractors
was then allocated one hour for oral presentations to the
Air Force Evaluation Board on December 12 and 13. This
evaluation team’ was comprised of 235 men and was headed
by Colonel Charles A, Gayle, USAF, the assistant program
director for the F-111 system. Essentially one month
was spent by this team analyzing each proposal.

These proposals responded to the following TFX
specifications published by the Air Force Aeronautical
Systems Division (ASD) [Ref 123:28]:

General

--A two engine aircraft; engines currently
meeting requirements are the Pratt § Whitney
TF-30, the Allison AR168, and the General
Electric MF295,

--Variable geometry wing is probably necessary
but not mandatory.

--All weather capability.

--Operate from pierced metal plank or sod
fields,

--Deceleration provided by thrust reversal,
drogue parachute or other developed method.

Ay

’See Appendix C for the model depicting the various
stages of evaluation the TFX passed through before
reaching the Office of the Secretary of Defense.
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Air Force

--60,000 pound aircraft with length not spec-
ified. (general belief is that it will be
from 73 to 76 feet long).

-~Takeoff and landing 3,000 feet or less.
--Combat radius for low-approach, high- salti-
twide delivery and low-altitude escape is

set as 800 nautical miles.

--Ferry range 3,300 nautical miles.

--Mach 2.2 at 60,000 feet and a high speed of
Mach 2.5. .

--Low level speed Mach 0.9 to Mach 1.2 for
100 nautical miles.

Navy

--Mach 1.0 at sea level and Mach 2,0 at alti-
tude (which is conceded to be about 60,000
feet).
--Carry six 1,000 pound missiles for a combat ]
¥adius of 150 nautical miles. :
--Loiter on station for 3! hours. 4
--Length, 56 feet; gross weight 55,000 pounds.
--Full carrier operation.

The Evaluation, The evaluation team considered the
six contractor proposals for satisfying these specifications .
from three viewpoints:

1. Technical aspects--balancing preliminary
engineering designs against military
requirements,

2. Management plans--number and quality £
corporate personnel to be assigned to the
project and organization setups.

3. Procurement plans--covering contractor's
need for new plant and equipment and sub- i
contractors' proposals [Ref 137:34]. :
In order to accomplish an objective analysis, the

evaluation team developed a set of standards against
which each proposal was in?-pendently compared. The
different designs were not compared with each other; the
subsystems of each proposal were compared with the standard
separately. These were then assigned a raw score without ‘
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weighing what the subsystem was valued at in relation to
the entire aircraft. The results showed that none of the
designs was acceptable without substantial change; however,
two of the proposals were considered to be significantly
better than the other four. Therefore; the evaluation

team recommended that Boeing and General Dynamics be

given further study contracts [Ref 172:54]. Based on the
scores achieved, Boeing's was considered best of those
submitted, with General Dynamics second. It was disclosed
at this time that the General Electric MF295 engine, which
was the foundation of Boeing's proposal, could not meet

the TFX schedule. Consequently, the Air Force propulsion
group removed it from the list of acceptable engines.

Part of this reversal was due to TAC's determination to
keep the plane strictly on schedule.

The Source Selection Board (SSB)® met on January 19,
1962, to consider the TFX proposals. It was composed of
the following members: Admiral Ashworth, Navy; General
Bennett, AFLC; General Culbertson, AFSC; General Moore,
TAC. In addi§ion to the evaluation team's analysis, the
Source Selection Board considered two other matters.

First, they considered the advice of John Stack; second,
they considered the carrier compatibility evaluation, which
was the Navy's separate evaluation of each of the six
proposed aircraft. The carrier evaluation was conducted
by the Bureau of Naval Weapons (BuWeps) and their report,
dated January 8th, stated that none of the designs, as
presented, meet the minimum acceptablie standards for

Wavy use, Two of the designs [Boeing's and North American
Aviation's] can be categorized as capable of carrier

?
.

8Source Selection Boards are ad hoe service groups
convened to recommend a source (not the design) from among
the competitors for a particular weapon system contract.
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operationg without major re-design, but will require some
changes. The other four designs are unacceptable for
carrier operations without major change [Ref 172:489].
The SSB'!'s recommendation was that Boeing should be selected
as the source for the TFX [Ref 172:57].
Subsequent to receiving the SSB report, the Navy
made a firther recommendation, The Navy felt that General
Dynamics' proposal, while incorporating some desirable
features, was so deficient in meeting carrier performance
requirements specified in the work statement that the
design could not be considered acceptable for Navy use.
On January 24, 1962, the Air Force Council met in
joint session with Admiral Pirie, Deputy Chief of Naval
Operatioﬁs, Admiral Stroop, Chief of BuWeps and Admiral
Haywood, Deputy Chief of BuWeps. The Air Force Council
recommended that limited study contracts be uwarded to
both companies, They did state that, if a source was to
be selected at this. time, their recommendation was that
Boeing be selected® [Ref 172:57].
The Chief of Staff of the Air Force, General LeMay,
and the Chief of Naval Operations, Admiral Anderson-who .
had replaced Admiral Burke-concurred with the Air Force
Council's recommendation.
On January 29, 1962, Air Force Secretary Zuckert
and Navy Secretary Kerth sent a memorandum!® to the
Secretary of Defense concurring with the recommendation of
the Air Force Council. They attached an addendum on each
of the companies involved. They said that the Boeing
design was the most veadily adaptable to service requirve-
ments, and the most significant change required would be

For a copy of the Air Force Council's letter, see
Appendix D.

1% For the complete memorandum see Appendix E.
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incorporating a new engine. As to General Dynamics, they
said the most compelling change required was in the field
of aerodynamics [Ref 172:57].

The Decision., The Secretary of Defense authorized a

run-off between Boeing and General Dynamics, giving
sixty days for the contractors to rework their design
and allowing about thirty days for evaluation. Thus,
Boeing was given a paid study contract to change its
design to the TF-30 engine. General Dynamics was also
given a paid study contract to rework their proposal.
Both companies had 60 days from January 31, 1962, to
complete their changes [Ref 47:28-29].

By ordering the restudy, McNamara had junked the time-
honored service practice of awarding the contract to the
top scorer in a competition and then giving the winner
enough time to correct deficiencies. Instead, the
Secretary had decided to gamble that protracted compet-
ition between two finalists would provide better results
[Ref 116:110].

Impact. Both Fort Worth and Wichita plants were
facing slowdowns in the airframe business and the possible
economic impact on each community was receiving priority
attention in both -Congress and the Executive branch
[Ref 47:29].

In March, 1962, it was reported that DoD was consid-
ering cost effectiveness studies between the TFX and the
F4H-1 fighter aircraft built by McDonnell which was then
being purchased in quantity by the Navy and the Air Force.
This added more uncertainty to the future of the TFX
[Ref 61:25}.

Dr. H. Brown, then Director of Defense Research and
Engineering, said that the Air Force is responsible for
development of basic configuration with the Navy doing
work on the avionics of its version. The emphasis was ¢n
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developing an aircraft having truly multimission capabili-
ties for limited and general wars [Ref 164:238]. He said
the TFX would cost not as little as $2 million, but some-
thing less than §3-3.5 million per copy [Ref 170:112].

The F-111 program over the succeeding eight years was ex-
pected to reach from four to five billion dollars with
$800 million on engines [Ref 61:25].

On March 21, 1962, J. H. Wakelin, Assistant Secretary
of the Navy (Research and Development), requesting $115.6
million for Fiscal Year 1963 to be used for the develop-
ment of the Navy's TFX. He stated that the TFX effort
represented the first time the services joined aircraft
requirements before starting development [Ref 164:85].

During the first eight-week runoff, Boeing had to re-
design around a new engine, the Pratt § Whitney TF-30.
Their strategy apparently remained the same--satisfy the
Air Force. They had long been a USAF-oriented firm but
did their best to please the Navy. (The Navy was still

skeptical as Boeing had never built a modern Navy fighter.)

However, General Dynamics' apparent strategy was still to
give the Secretary of Defensz what he wanted. However,
they still had a long way to go to overcome Boeing's
technical lead. 1In spite of the interest surrounding the
procurement, neither competitor had any indication of how
he was being judged. In essence, all they knew was that

both had to submit new proposals prior to April 1 [Ref 116:

110].
Round Two

The Evaluation., Both competitors submitted new pro-
posals to the evaluation board on April 1, 1962, The SSB
(same members as in Round One) received the evaluation
board's recommendation in favor of Boeing on May 14, 1962,
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The independent carrier compatibility study, conducted
again by the Chief of the Bureau.of Naval Weapons, was
sent to Wright-Patterson Air Force Base on May 1, 1962.
The study found that,

General Dynamies in many detailed areas now had
an edge. However, in weight balance and earrier
compatibility performance, it still was markedly
defieient. Beeing improved its single engine
performance despite the weight penalties assessed'!,
but now had an unsatisfactory high wind over the
deck required for carrier landings.
The Navy concluded that neither design is now aeceptable
from a earrier compatibility standpoint, but Boeing
retained its substantial advantage over General Dynamics
[Ref 172:58]. '

The SSB made the determination that Boeing's proposal
was superior for the following reasons: they had done
substantially more preliminary engineering and wind
tunnel testing; they had placed the air scoops over the
wings; and General Dynamics' plane had an undesirable
shift of the center of gravity during variation of wing-
sweep. The three Air Force voting members voted unani-
mously to recommend Boeing. The Navy member agreed that
Boeing's submission more nearly met the requirements of
the work statement, but considered neither design accept-
able to the Navy.

The Air Force Council met on May 24, 1962, to consider
the matter, again with Admirals Pirie, Rayborn and Stroop
joining the six lieutenant generals and one full general
from the Air Force '2. The Council unanimously determined

that the Boeing proposal was superior to that of General
Dynamics [Ref 172:59].

11By redesigning around the Pratt § Whitney TF-30
engine, about 4,000 pounds was added to the gross weight of
the Air Force version and the Navy version [Ref 172:326].

'2General McKee, chairman; Lieutenant Generals Disoway,
Bogart, Planchard, Ferguson, Stone, and Gerrity.
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The Decision. On June 1, 1962, Air Force Secretary

Zuckert and Navy Secretary Korth sent a memorandum’?® to
Defense Secretary McNamara stating that they had directed
the Source Selection Board to examine the two contractors'
possible courses of action, again to correct the design
deficiencies. They gave the contractors three weeks to
clear up the shortcomings, and there was to be another
evaluation after what they ¢talled the 'short round'.

impact. About this same time (May 16, 1962), Admiral
Stroop wrote a memorandum to Admiral Anderson expressing
his feelings that the chan«:es of obtaining a successful
bi-service plane were remote and recommending against
any further efforts on the joint requirements. He was
overruled by Adriral Anderscn [Ref 172:59-60].

While the second round was undergoing evaluation,
Aviation Week questioned the cost of the program in the
May 7th issue [Ref 75:34].

On the basis of a program-of 1,000 airecraft
over a period of five years, and a target unit
cost of $5 million, the cost of the weapon system
vould be $5 billion. Some military officers
do not believe that the F~111A can be produced
for 85 million. They point out that the McDonnell
F4H-1 twin-jet fighter will cost the Navy $2.095
million eash. A move realistic price tag, they
say, would be closer to $10 million.

o McNamara, after examining the contractors' cost
s estimates and comparing them against Defense's own
‘ analysis, made the following comment:

I asked the Secretaries of the Navy and
Ees Air Porce to tell the contractors that their
costs are completely unreasonable. We aven't
going to accept anything like that; they are

~ without foundation. It appeared that they are
. . " following a practice that is evident elsewhere
in our society of trying to entangle a customer

13The complete memorandum is contained in Appendix
F, page 723.
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by a low initial »id, keeping the thought in
the back of the mind that it can be raised
later [Ref 184:193].

Round Three

McNamara was concerned because a significant cost
overrun on a $7 billion program like the TFX not only
would have to bte borne by the taxpayers, but it might
raise the total price of the program to a level where it
would have been wiser to put the money in a different
weapons system--one that had previously been rejected
on the basis of high cost [Ref 340:111].

The evaluation, The third round ended June 1, 1962,
After oral presentations by the contractors!* and
evaluation!® of the new proposals, Colonel Gayle presented
the matter to the Source Selection Board for the third
time. The Board reaffirmed, by unanimous vote, the selection
of Boeing as the source. The Navy concurred in this find-
ing, but could not commit itself to proceeding with the
program until the design was settled?® (the Navy trad-
itionally fixes the design first and picks the source
second while the Air Force typically works in reverse order).

1*See Appendix G for the instructions to Boeing concer-
ning the presentations.

15The evaluation team did not perform a detailed anal-
ysis as they would have had only seven to ten days to do so.

16At the third round briefing by the countractors at
Wright-Patterson Air Force Base, June 16, 1962, General
Dynamics had no clear idea of a joint development solution
to the TFX problem, while Boeing had offered, for the first
time, an aircraft that answered the requirements of both
services. General Dynamics presented six different
variations, of which they recommernded either one of two.
One incorporated identical fuselages with different wings
and the second employed identical wings with separate
fuselages [Ref 172:1193],
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The Air Force Council met for the third time on June
21, 1962. Again, with the Navy and Air Force representatives
voting, the Council unanimously recommeuded Boeing to be
the source. They agreed that the choice of the source .
was not an issue, and that the definition of the design
of the airplane should follow the selection of the «
source [Ref 172:63].
The Air Force Council's recommendation was forwarded
to General LeMay and Admiral Anderson, both of whom
concurred with the findings without comment. However,
neither USAF Secretary Eugene Zuckert nor Navy Secretary
Fred Korth signed the board's recommendation.
Admiral Anderson, Chief of Naval Operations (CNO),
indicated that the Boeing design is acceptable to the Navy
and gives every indication of being an acceptable weapon
system. He agreed that the choice of the source is not
an issue and the Navy representatives agreed that the
Boeing design had improved whereas that of General Dynamics
had slipped'’.

The Decision. On June 28, 1962, Zuckert wrote the
Source Selection Board directing them to go back for a
fourth evaluation!®., The purpose of this continuation
was to:

1. provide the contractor with adequate time to
establish their designs in sufficient detail
to enable the services to assess more pre-
cisely the probability of the development
of their respective versions into an effective
weapon system.

2. reconcile the obvious disparity between the
contractors' cost proposals with the Air
Force standard [Ref 172:65]. :

17For the complete memorandum see Appendix H. .

187 copy of Zuckert's letter is contained in Apnendix I.
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v Each contractor was given an additional §2.5 million
] to work on the fourth round. Sixty days were given for
them to take corrective actions and submit revised pro-

posals. During the sixty day period contractors would be
given guidance in all areas as to appropriate corrective

action, specific equipment, or similar guidance to insure
maximum benefit from the contractors’ efforts.

e
o

Impact. Heretofore, the competitors had been running
blindfolded, not knowing precisely hew short of meeting.
3 . specifications they were. In early July 1962, the comp-
etitors were told of one more run off to be conducted with
all the cards on the table; each contractor was going to
i ; be treated as if he had won. They were even told that the
3 ‘ previously secret 'pay off points'--those given the most
‘ important weighting--were structural design, commonality
g and reliable costs!®. [Ref 116:191)]
o The end of round three found the Navy still displeased
with the design.(theres was still 6,500 pounds weight
- ? difference in Navy and Air Force versions). The
!é ; contractors were becoming apprehensive about overhead

L

N expenses caused by keeping their teams together (this

far exceeded what the firms were paid for re-doing the pro-
,? pesals) [Ref 100:29]. Investment of company funds in the

g proposals by the two finzlists and the four losers has

; ' been estimated ‘at $50 million. At the end of the third

i round, the evaluation team had spent an estimated 200,000

: man-hours in analyzing the various proposals [Ref 172:70].

= TR T

3F
R

; 5 1%Appendix J contains a copy of the letter sent to
4 General Dynamics' Roger Lewis (a similar letter was sent
| to Allen of Boeing).
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Round Four

During the final stage, General Dynamics found a new

. way of making models for wind tunnel testing. The old

process was to make the drawings, select the best set of
drawings and make models for those designs which were
most promising; this was followed by wind tunnel testing
and selection of the design which performed best. The
bottlerneck was in the model building area. They had to
be forged out of stainless steel which took six weeks to

two months. Therefore, during the two previous competitions,

no gress changes to the designs coild be made. However,

. at the start of the final phase, it was discovered that
fiberglass could be used to build the models. This cut

the time requirement for models to ten days. This
innovation permitted them to go back and look at the
whole commonality problem again instead of just making
small changes. As 3 result, General Dynamics built and
tested more models in the July-September period than in
the previous nine months combined [Ref 116:191]. More
significantly, this permitted General Dynamics to negate
Boeing's one-year lead in wind tunnel testing of variable
sweep wing aircrait.

During this final stage of competition, Boeing com-
bined a paragraph of the work statement?® with a letter
from Colonel Gayle?! and decided to introduce titanium

“into their design in order to reduce the weight of the

Air Force and Navy versicns of the TFX,

29Gee paragraph 4.3.1 of Addndum No. 1 (dated July 6,

1962) to the work statement in Chapter VIII.

21A copy of this letter is contained in Appendix K.
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The Evaluation. On September 11, 1962, the fourth and
final set of proposals were submitted. On November 2,
1962, Celonel Gayle?® passed to the Source Selection
Board the recommendation of the evaluation team?3. The
recommendation was that Boeing be selected as the source;

it also stated that both weapons systems were acceptable
and were very close to each other.

The Source Selection Board (on November 2nd) made the
following statement?"“: The Board unanimously recommends
that Boeing be selected as the source. According to the
Board, the Boeing design offered superiority in operational
capability, lower cost, a more flexible weapon system,
thrust reversers, and over-the-wing air intakes [Ref 172:
1164].

Also on November 2nd, General Bradley, commander of
AFLC, and General Sweeney--who replaced General Everett
as commander of TAC: (the using command for the F-111)--
both concurred in the selection of Boeing?® On November 6th,
Genral Schriever, commander of AFSC, and Admiral Masterson,
Chief of BuWeps, also concurred in the recommenda%ion of
the Source Selection Board. The Navy announced on the same
day that both designs satisfactorily met its requirements.

22The Aeronautical Systems Division (ASD) commander's
instructions to the evaluation team are shown in Appendix L.

23At least a half-dozen factors, other *han cost,
enter into the awarding of contracts. A company's past
performance is considered; so are its physical location,
technical approach, management structure and experience.
Appendix M shows the evaluation team's rating of the con-
tractors in this competition in these areas.

2%pAppendix N contains the SSB's complete letter.

25Appendix O contains General Sweeney's recommendation
for the selection or Boeing as the weapons system source,
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that Boeing's proposal had a clear and substantial ad-
vantage over that of General Dynamics.
Air Force Council unanimously recommended selection of

Boeirg [Ref 172:761]. General LeMay and Admiral Anderson
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TABLE

proposals as evaluated by the Air Force,

VII

Table VII provides a comparison of the two TFX

Comparison of TFX Proposals

Operational comparison of 2 TFX proposals, General Dynamics versus Bocing, as

cvalualed by V.S, Air Force. Only subcommiilce selectcd ilems are shown

General Dynamics Boclng
Contrauctor’s proposal (milifous) ! £5,455.5 q5,3(! 2,
Alr Foreo prograin estinate (inilitons) £§7,053.2 $6,953.0.
Alr Force prograwm estimate adjusted figures £5,803.0, ss 57,5,
Yerry rang  (pautical mdles) X X plus 1,100,
Readtlon Umo ot —65° F. (INANICH anuomoensmoomaon 21808 X\ iorevannconces X.

T.anding distunce over 80-foot obstaclo

X plus 500 feat

Deceleration dovice.,

Alr ¥oreo estimate of \‘avy welght (peunds)ae......
er For;:c cstimato of Navy mlsslon A (olter thnein
1OUL,
Alr lhn-cc v):suma(o of Navy mission B (loiter time {n
minutes
Alreratt cartler spotting 3.

Divo brakes and spoflers..
J\ plus 2,205 pounds.......

»

2=,

us 5

Avoldanco of forcign object damage.

e
o

Arca intercept mission (radius In nautleal mllee) t_..
Oxt-’dn'\;’nm carrying capab!llty (pounds ¢f deinolition
oin
Wings out.

Wing;

Pt

ps In.
Comnctor 'S proposcd ordnance Joading: 1
. Nuclear bombs.

Alr to ground missile

Demolition bemb

Cluster diepcnscr

Fire bom - 1

[/And mlno -

T,
Alr-to-alr missiic

i<ttt d

x.

'}l:hmst FOVOTSer.
‘{'plus 30 minutes.
6}4 tines X.

X,
High scoops.
X plus 177 miles,

X plus 62 perocut,
X plus 1) pereent,

X plus 50 perecut,
X plus 50 pereent,

X plus 105 percent.
X plus 130 pereent,
X DPlus 250 pereent,

X plus 70 percent,
X plus 44 pereent,

X plus 160-pereent.

1 Contractor datn,
1 Navy evoluation,

Note: The Air Force estimated Boeing's proposed
F-111A would weigh 1,383 pounds more than that

of General Dynamics [Ref 172:140].

concurred.

Council's report.
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The Air Force Council's November $ report?® indicated

Consequentl&, the

The four evaluations had consumed approximately 292,000

265ee Appendix P for the affidavit of General McKee,
procedures of system source selection and the Air Force
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man-hours [Ref 172:445]. Total industry investment was
estimated at $75 million; Boeing alone had spent over
$10 million [Ref 115:96].

The Decision. After having considered the proposals,
comments, and concurrences, the civilian Secretaries an-
nounced that the contract would be awarded to General
Dynamics-Grumman, The Secretary of Defense concurred in
this finding. It was the first time anyone could recall
that the advice of the Joint Chiefs of Staff or the expert
Source Selection Board had been overruled on a major
program [Ref 148:5S-5033].

Impact. On November 21, 1962, a memorandum?? was
issued by Zuckert containing the justification for General
Dynamics being chosen as the source for the TFX. The
memorandum was concurred in by Secretary of the Navy Fred
Korth?® and by Secretary of Defense McNamara. The
memorandum concluded: in view of the faet that both air-
eraft proposed are acceptable and offer a capability far
beyond present-day aireraft, General Dynamics'proposal
should be accepted

on the basis that it proposes the
greater degree of commonnesszgﬁ contemplates the
use of conventional materials®®, provides the high-
er confidence in structural design and offers the
better possibility of obtaining the airecraft desired
on schedule and within the dollars programmed.

?7The comnlete memorandum is found in Appendix Q.

?8Replaced Connally as Navy Secretary in Feb, 1962,

29ysing Boeing's proposal, and building the two versions
identical, would have still yielded a planc lighter than the
one for which General Dynamics was selected [Ref 172:1199].

3%In Rounds One and Two, Boeing used no titanium. In Round
Three, Boeing had an alternate--a number of applications
which showed how weight could be saved by the use of

titanium, but it was not a part of the formal proposal
[Ref 172:1348].
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When he awarded the contract, the Secretary of Defense
cautioned that Air Force cost estimates, which were based
on General Dynamics' cost data, could not be considered
reliable. BHowever, he based the contract award on General
Dynamics' demonstrably credible understanding of costs.

He also cited lack of cost realism by the rival Boeing
Company as a major reason for overturning the military
leaders' nearly unanimous choice of Boeing [Ref 99:19510].

The contract for the TFX has never had an equal for
general impact on the industry or the contractors involved
and on the communities where the §5 to $7 billion would be
spent3! [Ref 137:34). There vere production orders worth
$6.5 billion, 20,000 jobs, 1700 airplanes?®?. It was the
largest tactical aircraft contract since World War II.

The initial $28 million letter contract (December, 1962)
‘involved 22 development planes for test to be delivered in
two and a half years [Ref 150:1089].

The Victoxr. The TFX award of contract was a victory
for a company whose debt of $322 million in early 1962 was
16 times bigger than its common equity. There was danger
that the company would be forced to get rid of the Fort
Worth plant.

General Dynamics made $42 million in prepayments on
their long-term debt and had set aside nearly $4 million
preferred stock payments during the year 1962,

General Dynamics/Fort Worth president F.W. Davis said
“he TFX is more nearly within' the existing technology than

31for a detailed coverage of the impact that the TFX
contract had on the Fort Worth area, see 4An Economic Impact
of the TFX Contract Award on the Fort Worth Trading Area,
a student thesis by R.W, Harrison et al, DDC No. 42438
[Ref 180].

%2The total number of planes could go well above 1700.
The Secretary of the Air Force told the House Subcommitrcee
on DoD Appropriations in Feb. 1962, that a reconnaissance
version of the TFX is being planned [Ref 170:289].
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the B-58 Hustler was and management experience gained
during work on the B-58 will be transferable to the F-111A
[Ref 42:26].

General Dynamics has overall responsibility for the
F-111 program®3®., The production of the forward fuselage
sections and wings, the assembly of F-111A's and their
flight test were the direct responsibility of General
Dynamics. Grumman Aircraft Engineering Corporation is
responsible for the aft fuselage sections and landing
gear as well as final assembly and flight test of the
F-111B [Ref 56:26]. General Dynamics was directed to
funnel 50 per cent of the estimated $1.1 billion development
effort to subcontractors?!

The first contract is to cover the research, develop-
ment, test and evaluation (RDTEE) phase which involved the
building of eighteen aircraft as F-111A's (USAF version)
and five aircraft as F-111B's (USN version). A listing of
the major companies concerned with the TFX program can
be found in Appendix S. Some of the original specifications,
requirements and/or desires for the TFX are shown in
Appendix T.

Shortly before the prime contract was announced, Hughes
Aircraft received about a $200 million contract for the
development of the Phoeniz air-to-air missile fire and
control systems for the F-111B (the original estimated cost
of developing the Phoenix system was $137 million [Ref L58:
19527]}.

¥3pppendix R shows the General Dynamics/Grumman relation-
ship for work on the TFX.

3%General Dynamics proposed to fabricate at Fort
Worth 65.2 % by AMPR weight (weight of the basic airframe)
and subcontract 34,8% by weight, including the work to be
done by Grumman. Boeing proposed to fabricate at its own
facility only 38.4% of the basic airframe by weight, and
to subcontract 61.6 % [Ref 172:1570].
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Prelude to Gontoversy. When General Dynamics was

declared the winner, not everyone agreed with DoD's choice.
Forbes magazine commented that the TFX contract represents
General Dynamics' only real hope of recovery and it is a
common industry assumption that their difficult straits
helped them to get the contract. Forbes stated that losing
the contract would not mean disaster for Boeing because of
their position in commercial and military jets and because
they are prime contractor on the Minuteman missile, the
Dyna-Soar space glider and the first stage of the Saturn
rocket.,

In early December, 1962, Senator Henry M. Jackson,
Demdécrat from Washington, asked for an investigation into
the awarding of the TFX contract., Senator John L.
McClellan of Arkansas, Chairman of the Permanent Senate
Subcommittee on Investigations3®® agreed to conduct such
an investigation., Chairman McClellan then asked DoD to
delay the signing of any contract until the investigation
was completed. Disregarding this request, DoD signed a
research and development letter-contract with General
Dynamics on December 21, 1962. Thus, the fierce competition
between these two companies which had begun in October,
1961, ended in December, 1962.

The Aerospace Industry. The aerospace industry
ended calendar year 1962 showing profit increases of 20 to
25 per cent over those of 1961 and sales increases on the
order of 8 per cent {[Ref 35:29]. Table VIII represents
an abbreviated financial statement, as of December 31st,
1962, of the three companies invelved in the TFX competition.

35The Permanent Subcommittee on Investigations is under
the Committee on Government Operations. Names ot the
members of these committees in '62-'63 are shown ja
Appendix U,

76

= . Ve
T DY 50 T AT L i 4 g et St S YN SN e o o i M e e > MR T Dt o ot oS

e T g b




T

g sk LRy,

GSM/SM/68

[T ok P T O AT R TN TR

-07,14

TABLE VIII

Financial Statements (abbreviated) of TFX Competitors-1962

Company
Boeingb
General

Grumman

sales” Titgfa\ Backiog® Earnings®
$1,132.8 4.4 $1,620 $27.1
Dynamics® 1,196.6 4.7 2,065 52.8
303.6 1.2 700 6.2

* Figures in millions of dollars.

a Total U. £. amount: $25,588.4 million.
b Ranked third in 1962; fourth in 1961.

¢ Ranked second in 1962; first in 1961.

et e et oW v am

e

[Ref 165:82 & 89 and Ref 36:109]
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VIII

1963: THE YEAR OF THE INVESTIGATION

The January 1, 1963, issue of Armed Forces Management
commented tiiat the procurement for the TFX aircraft
captured public attention because it was the largest single
military supply item in history [Ref 157:5215]., As men-
tioned in Chapter VII, this procurement also aroused
interest in Congress. On Tuesday, February 26, Senator

" McClellan formally opened the hearing into the TFX contract

investigation,
In his opening remarks, Chairman McClellan said:

This subcommitiee is to determine whether ap-
propriated funds are being empended efficiently
without waste or exiravagance, and without favoritism.
We have conducted a preliminary investigation into the
procurement practicee and into the award of a contract
to General Dynamicg Corporation for one of the largest
tactical airplane programs ever contemplated by the
U.S. Governument.

The aireraft is designed for use by the Air Force
as a bomber or fighter, or as a reconnaissance plane,
and for use by the Navy and Marine Corps for the
off-carrier air-to-air combat fleet defense and recon-
naissance in both limited or general war. The Defense
Department's intevest is ia procuring a plane, of
single design, which will meet the requirements of the
Air Force and the Navy. The program calls for the
production of over 1,700 planes, of which 235 will be
for use of the Navy.

The cost of these planes has bzen estimated by the
Air Force and the Defense Departmant to be in the area
of $6.5 billion.

We anticipate the committee will be occupied with’
this investigation for some five or gixz days [Ref 172:
3"4] .

(The investigation was to last some 46 hearing days,
produce 2740 pages of testimony, and, without reaching any
conclusion or publishing any findings, was suspended
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indefinitely at the time of the assassination of President
Kennedy.)

.

John Stack

‘ The first witness before the Subcommittee was John
; ' Stack who had resigned from NASA in May, 1962, to become
J a vice president and ¢directu:s of engineering and a member
r; ' of the board of Republic Aviation Corporation.
! . Thrust Reverser. When asked by counsel if a thrust
' reverser is a desirable feature, Mr. Stack said he would
‘i certainly favor a thrust reverser and thought all future
: fighters would be so equipped. Although it is a dif-
! ficult problem, Mr. Stack foresaw nothing insurmountable
concerning the installation of a thrust reverser on the
TFX as they are used every day on commercial jets [Ref
172:26-27].
Titanium., The subject then shifted to the use of
. titanium. Mr. Stack stated that titanium was a normal
aircraft material used in many planes. In fact, Republic
z at the time was manufacturing‘the aft fuselage and tails
4 ’ of the F-4H, Of a total of 1,931 pounds, 515 pounds were
L titanium and 90:per cent of the titanium was stress (1oad)-
bearing. {This Navy plane had recently been put into Alr
] Force inventory as the F-4C).
. Air Scoops. When asked his opinion as to the more
desirable position of air-scoops, Mr. Stack replied the
top mounted air-scoops would minimize foreign object
damage (FOD) to the power plant when operating from prim-
itive airfields, (Boeing’s design offered top-mounted air-
scoops versus General Dynamics' underwing air-scoops).
. Stack pointed out that the top-mounted air-scoops offeved
g ' greater flexibility in the positioning of ordinance under
the fuselage and wings. Republic Aviation in their F-107,
, a follow-on to the T-100, employed a top-mounted air intake
located aft of the cockpit on the single engine fighter.
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Mr. Stack could offer no great engineering problems
associated with tlie mounting of air intakes on the top
side of the aircraft [Ref 172:34].

Colonel Gayle.

On February 27, 1963, Colonel Gayle appeared before the
board. Colonel Charles A, Gayle was the assistant program
director of the F-111 program®®, He was assigned to Wright
Patterson Air Force Base in November, 1960, and had been
the project officer or program director since that time for
the F-111 or TFX program. His three duty assigﬁments prior
to that of program director for the F-111 were all with
TAC. Colonel Gayle is a rated pilot and has an aero-
nautical degree. He had never held any job in the procure-
ment field [Ref 172:49].

The Competitors. Colonel Gayle testified that the
treating of two contractors as if they were botn prime
contractors (per instructions given after the third round)
had never been done before [ef 172:67]. In reply to
Secretary Zuckert's reference to raw scores, Colcnel Gayle
said, It is not the normal prastice to add the raw scores
because some features of the competitors' designe are en-
titled to more weight than others [Ref 172:237].

Costs. After discussing some of the technical features
of the plane, the questioning then turned to costs. The
contract offered to the winning compeny was a fixed price

incentive contract (ceiling price 120% of target) "[Refl72:
207},

3¢Appendix V contains the navy participation in the
TFX program and an organization chart.
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The following tables are based on the contractors'
proposals at the end of reund four and incorporate Air

Force adjustments made prior, and subsequent, to the

presentations at the secretarial level were made [Ref 172:

208-209].

TABLE IX

koeing's Summary of TFX Cost Estimates

(in millions)

The Boelng Co. Alr Yorco estimating
standards
Afr Force
Contrac- udjust- After .
tor’s ments presenta. Finol QGeneral
proposal prior to tion Iigeing | Dynamics
presenta-
tion
R.D.T. & E. (22afrcrafl):

Propram managemenit..... $.4 $4.4 §6.6 $7.7

Engincering. ... 153.9 . 153.9 175.7 177.5
36.0 .- 30.0 67.0 71,0

146.6 $5.8 152.1 280.1 300.7

Profite.ce aene 30.7 N3 3l 407 50.9
Total Aeirome. cauae.... 37L.6 6.0 377.0 &ir. 1 616.8
Bupport items 95.0 108.1 §(3.9) 190.2 295.8 301.3
Total R.2.'1, & E...... 466.6 114.1 (3.9) 576.8 §72.9 918.1

Cost presentation 850.0 $713.0 918.0

Production: .

Program managensent.... 2.1 2.1 10.2 1.7
Enginecring. ... - £3.0 83.9 94.3 90.4
Tooling....... 33.7 e 33.7 115.3 111.4
Manufacerin, . 2,453.4 2,453.4 2,050.6 3,031.4
Profit.c.c..... . 232.0 252.0 286.1 2026
Totoi alrleomO.ceceeen.. 2,610.1 2,810.1 3.405.5 3,543.5
Support HemiSaennnnnneans 2,137.6 (13.8) (73.2) 2,000. 2,641.6 2,621.G6
Tetd production....... 4,897.7 (13.8) 173.2) 4,810.7 6,110.3 6,165.1
Total PrOFFQM. aeeensnns s, 4043 (100.3) a.y|  &38.5] 603.0| 2,082

Cost presentution 5,405.0 6,983.0 7,083.0
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TABLE X s
General Dynamics' Summary of TFX Cost Estimates .
(in millions)
General Dynamics Alr Foree estimating ’
stoudards
Jetter
Contractors’| Alr Force | Adjusted | controct Bocing General
propasal [adjusunents] nroposal | (ceflivg 120 Dypawles -
pereent)
R.DA & F. (22 alreralt):
Progruimn manageineat $1.9 N AN 0.0 $7.7
Enginceringe eaea. 130,86 £0.3 145.9 $430.4 1756.7 177.5
1)1 11 S, 75.3 3.M) 2.4 o (28] .0
Manulacturing. 20,2 (50.1) 209.1 280.1 309.7
PIONM.ccnccmcanncnnnanannn | 42.9 4.0] . R.9 47.2 4.7 0.9
Total alrframe. ... 510.9 (45.01 . 47.2 480.0 5771 616.8
Support HemS. cancecane.. 3.6 216. 4 210.0 84.7 205.8 30L.3
Total R.D., & F...... 513.5 167.7 71L.2 8§11.3 872.9 98.1
. Cost presentation m.o 8713.0 918.0
Production:
Program management.... 4.4 4.4 13L.5 10.2 1.7
EngineesIngeeeeeneencenas 127.2 (23.4) 503.8 91.3 $6.4
|1 N, 134.6 (3.2) 1504 Jeoes cocanen 115.3 . ULd
Manufacturing. . cenaee-.. 2,811.7 (212.8) 2,511.0 2,959.6 3,031, 4
rodt. 270.1 (24.2) 249 |ecnemaenr an 250.1 202.6
Total alrframeerenacenn. 3,350.0 (203.0)]  3,085.4 |.. 3,405.5 3,543.5
Support ftems. 1,532.0 4713.9 2,005.9 2,614.06 2,621.6
Total productlon........ 4,912.0 189.3 5,002.3 6,110.1 6,165, 1 - {
Total Program...eeean.. | 5,455.6 |. 348.0 5,803.5 6,983.0 7,083.2
Cost presentation 5,803.0 6,983.0 7,083.0
¥ Present amount, N . . ‘
SUncOMMITTEE NOTE.~Parentheses in exhibit 34 appeared inred onotigh.. b, 2xeopt for those in Adjusted
proposal’’ and “Letter contract (ceilitg 120 percent)” to indicaty reductions & om contractors proposal.
i

According to the cost standard briefings, the Air
Force considered five items in arriving at its estimates
of what the costs should be. These five items were:

(1) the overall reasonableness of the cost proposals;

{2) 2 comparison of the historical experience®?; (3) a
projecticn of reasonable improvement curves; {(4) a deter-
mination of manpower levels, labor, overhead, and app-
lications; (5) a consideration of the complexity density

37Appendix W contains a comparison of program per- ]
formance vs contract estimates for Boeing and the winner.
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factors. In the historical experience area, both the Air

Force past history of procurement and ccompany history were
considered [Ref 172:225].

Commonality. When asked by the Subcommittee how the
per cent of commonality?®® was determined, Colonel Gayle
replied: We did not go to, nor did we have the time to,
8it down and from drawings and other things count parés
ourselves. HWe did not do that. We accepted the infor-
mation (supplied by the contractors) as being reasonably
acecurate information [Ref 172:262].
The concept of the TFX aircraft is the savings that are

expected to be realized by reason of supplying two services
with one airplane.

The three areas for potential savings
are: one, in the cost of tooling; two, during the research,
development, testing, manufacturing and production phase;
three, in the area of replacement spares [Ref 172:266].

Table XI shows the comparison of commonality proposed
by Boeing and General Dynamics [Ref 172:270].

TABLE XI
Commonality Comparison
General Bocing
Dynamics
AR 2OLCE AIRCRAFT
3. 1'0tal PErtS.cecnncenceccccacenevsarnaresannnnens 14,423 18,510
2. Identleal prrts..... 12,036 1,245
2. Percentage of fdentlical parts to total parts 83.7 6).7
4, Simliar parts 202 3,676
6. Pereentare of simnilar and fdentical parts to total PANtS.cnecevecneenaanens §5.2° 80,6
6. Yceuilar parts, 2,135 3,59
7. Pereenteze of peculier parts. 4 14.8 10.4
NAVY AIRCRAFT
1. Totul parls.. 13,039 18, G35
2. Identical parls 12,088 11,245
3. Pereentage of fdentical parts to total parts... §0.2 €0.4
4, Sunflar parts, 202 3,675
&. Dercentaze of similar and ldentical parls [0 (olal PatiSeceennacrerrncaacace 8.6 $9.1
6, Peculiar patts. 2,71 3.655
7. Peteentage of peculiar patts. 18.4 10.9

38appendix X is a sketch indicating the common and
service-peculiar components on the F-111 aircraft.
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Boeing, in reducing its commonality of identical parts
to 60.7 per cent and increasing to 19.9 per cent its
similar parts ratio, resulted in a removal of 2,534
pounds of weight from its Naval design; a reduction of
252 pounds on its Air Force version would also have
resulted [Ref 172:268].

The commonality of parts affects the tooling that would
be required to produce &' TFX. Table XII compares the
major toolings proposed by General Dynamics and Boeing
[Ref 172:274].

TABLE XII

Production Tooling

. 6cncral Boclnp
Tynamics
1. Major assembiy tools and jigs . 3,051 3,110
2. Tdentical major assembly toals and jies 2,201 2, 55)
3. Percentane of Identical mnjor assembly tools ang jigs Lo total.. e cmraceeceeeeas 75.2 81.9
4, Common major sisscinbly tools and jlgs. 147 240
&, Porcentage of corumon and fdentical major assembly tools and jigs to total.... 800 89.7-

Standards. In the civilian secretaries' memorandum
(November, 1962) reference was made to savings:

It is significant that General Dynamics'
integrated program for the two versions of
the aireraft showed a reduction of $623
million in comparison with their costs of
developing two versions separately. The
savings in the Boeing proposal was only $397
million, emphasizing the degree to which
Boeing vwersions are less gimilar than General
Dynamies [Ref.172:351].

The last area in which Colonel Gayle was questioned
dealt with the cost standard proposed by Boeing. Boeing
justification for its man-hour estimates being in the
neighborhood of 20 to 25 per cent below industry average
was based on their experience .in building jet bombers.
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Figure 4. shows industry average versus Boeing average
for bombers and industry average for Century series fighters
versus Boeing's proposed cost of building the TFX.

Prime Average vs. Boeing Averages - Prime Source Hodels

100 1
) “
g >
o ¥S-3344
:z;.:» fucustry Average
o 26 1 /Jet Bombers
4 N
g ”n \t/]
(=} A p
£ 20 / . % ) ‘
- “le | Boeing Average

industry Average R cr
g Century Series Figateus - 19 éé . Jet Bombers
]
10
4
1,000 '10,000 100,000 - 1,000,006

AVPR WEIGHT
The Boeing Company.

Figure 4. Production Manhours Per Pound vs, AMPR Weight#*

(*Basic Weight of the Aircraft, an Industry Standard
for Aircraft Comparisons.)

Gecrge Spangenberg

At the afternoon session of March 12, 1962, Mr. Geo-
rge Spangenberg testified that in order to get one airplane
for two services, the original requirements of each service
would have to be compromised., Mr. Spangenberg is the
Director (since 1957) of the Evaluation Division, Bureau
of Naval Weapons. Since becoming associated with the
Bureau in 1939, he has been involved with design, composi-
tion and selection of new naval aircraft [Ref 172:323].
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Secretary of Defense

On March 13, 1963, (seventeen days after the opening
of the investigation) Secretary McNamara had read into
the record a 32-page statement in which he listed the
justification for choosing General Dynamics as the source
for the TFX, McNamara's reasons can be fitted into three
main topics [Ref 172:374-388].

1. Least divergence from a common design.
(Boeing proposed two diffexrent .airplanes
from a structural point of view.) [Ref 172:381]

2. A more realistic approach to costs, produc-
tion and scheduling.

3. Least technical risk in the design.

Progress Report. To get an idea of how the TFX program

was progressing, as of March 13, the 1963 fiscal year
RDTE funds for the TFX were obligated as follows:
Air Force $ 42.5 million

Navy (fire control) $ 8.5 million
: [Ref 165:29]

When Sec}etary McNamara appeared before the committee
on March 21, he stated his position thus, It Zs my respon-
stbility to make a decision such as this. I made it and I
assume full responsibility for it, [Ref 172:429] He
then listed three objectives with respect to the TFX

Program [Ref 172:429]:

1. To introduce into the Air Force and Navy
inventories an advanced fighter aircraft
with substantial performance advantages.

2. To maximize the dependability of the new
aircraft,
3. To minimize its cost.
When asked if he had found anything which would induce him
to change his judgment, McNamara replied that the contrary
was true. Re~-examination of the entire zeision...has
gimply further confirmed my view that the selection of
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General Dynamics was the choice of the contractor who
would provide both a militarily acceptable aireraft
meeting the military requirements and do so with the high-
est dependability and the lowest possible cost [Ref 172:
434},

Questioning the Decision. The questioning of McNamara
then turned to the decision of the award of the contract.
The dialogue went as follows:

SENATOR ERVIN: I would like to ask you whether or
not there was any connection between your decision,
your selection of General Dynamics, and the fact
that the Vice President of the United States happens
to be a resident of the State in which that company
has one of its principal offices, if not its prin-
eipal office.

SECRETARY McNAMARA: Senator Evvin, absolutely none.

I vould like to bzlieve that there ave three grounds
on the basis of which my decision might be questioned:
first, that I yielded to political influence in such

a vway as to make the decision contrary to the national
interest; or secondly, that I yielded to self-in-
terest in some way, in such a way as to deecide con-
trary to the national interest; or third, that through
ignorance, stupidity or poor judgment I made the

wrong decision,

Now, i1t seems to me that the committee would wish
to question me on each one of those three possibili-
ties. To the best of my knowledge, no one has submit-
ted any evidence whatsoever indicating that I was in-
fluenced in the slightest degree by political matters.
Speeifically, the Viece President never discucsed the
matter with me, nor did Governor Connally of Texas,
nor to the best of my knowledge did any other politi-
cal figure in the country discuss the matter with me.
They all learned long since that I pay no attention
whatsoever to any such pressures.

Furthermore, I think that my own inventory of pro-
perty submitted to you today will show that under no
ecireumstances could self-interest have been a factor
influeneing the decision®® and therefore I think we

*°At the beginning of his testimony, McNamara volun-
tarily submitted to the committee a complete list of all
property owned by himself and his wife,
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are left with ignorance, stupidity or poor judgment.
Those are the issues and in my opintion the only issues
involved.

SENATOR ERVIN: You are convinced, or rather you can
assure us, as far as any human being can assure another
about his decision, thut your decision in this partic-
ular instance was based solely upon your conclusion
that the best interests of our country required the
action you took.

SECRETARY McNAMARA: Yes sir, I am [Ref 172:443].

N

The Source Selection Board

The members of the Source Selection Board who conducted
the fourth evaluation were the next witnesses before the
committee, The chairman, Major General Ruegg, stated that
the TEX RDT&E program is so extensive that negotiations
for the first production contract will commence several
years in the future (circa 1965). The RDTEE program
cost amounts to somewhere in the neighborhood of only
15 per cent of the total weapons system program cost,
assuming that the production quantities remain at their
current level [Ref 172:478].

Titanium. Admiral Ashworth, when questioned about
the proposed use of titanium, quoted paragraph 4.3.1 of
Addendum No. 1 (dated July 6, 1962) to the work statement:

Materic.. and componenis: The design and operational
objectives stated in this work statement support

the conclusion that the WS-324A(the TFX) air

vehicle and subsystems can be successfully produced
from readily available and economical-to-use

raw materials and vendors' supplied component

items, However, special consideration shall be
given to the use of ¢itanium with a view toward
reducing the weight of ithe airvcraft. This statement
eannot be construed as an all-inclusive blanket
authority to use titanium regardless of cost [Ref
172:515-516].

Dr. Brown

The intent of the Seeretary of Defense to reduce weapon
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systems cost by maximizing use of common or similar equip-
. ment, structures, and so forth, must be considered in
all design and engineering decisions.[Ref 172:591]. This

£

appears in the work statement and was Jdiscussed when Dr.

Brown appeared before the committee on March 28, 1963.

Dr. Brown believed an aircraft using 100 per cent identical

ﬁ parts better met the objective of commonality when compared

E -~ .-to an aircraft using 100 per cent similar parts [Ref 172:
591)}. The Source Selection Board members' and Dr. Brown
agreed that there was no clear definition of commonality.

General McKee

General McKee, Chairman of the Air Force Council,
viewed that the operational factors should be the over-
= riding consideration to all others in choosing between the
two proposed systems because these aircraft are being
procured for use in event of war [Ref 172:958],

Mr. Jordan

Mr. Jordan, Chief Engineer of Pratt § Whitney Aircraft,
testified that to develop and build thrust reversers for
the TF-30 engines, usable on the ground and in the air,

18 a pretty compliecated device costing approximately
$447 million [Ref 172:813, 815]. These thrust reversers
would add approximately 1,000 pounds to each aircraft
[Ref 172:813]. To the best of his knowledge, Mr. Jordan
said thrust reversers had never been used on operational
fighter aircraft and had never been used on supersonic
aircraft [Ref 172:819].

P Subcommittee Testimony

In the area of cost, testimony on May 1 disclosed
that Boeing estimated 20.2 man-hours per pound of air-
craft; General Dynamics, 21.0; Air Force standard was

- 37.0 [Ref 172:867]. In regard to the entire area of cost,
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McNamara stated that,
at the secretarial level the cost estimates prepared
by the Air Force were considered so unreliable as
an indication of the ultimate differential in re-
searah, develop»ent and production costs between
the progress of the two contractors that they could
not be used as a foundation for the source selec~
tion [Ref 172:881].

When Mr. Newman, Director of Defense Accounting and
Auditing Division, General Accountirg Office, asked to
examine the cost data, Secretary McNamara stated he had
the figures in his head, indicating that he did not have
them on paper [Ref 172:883].

Boeing

On May 2, and May 3, 1963, members*® of the Boeing
Company appeared before the subcommittee., In reference
to the comment that Boeing proposed two different airplanes
Mr. Allea stated, ¢ careful technical examination of their
proposed design will in fact show there is no jusiification
for these comments [Ref 172:917].

Manufacturing Approach. The Boeing team then proceeded
to cover the various areas for which Boeing was faulted.
To keep design, tooling, and production costs at a minimum
for the TFX, Boeing was going to use the procedures of a
single production line as employed in the building of
their commercial jets--the 707, 727, and 720, Boeing knew
of no other company producing different planes on the same
tooling line [Ref 172:926].

“Owilliam M, Allen, President and chief Executive
Office; Edward C. Wells, Vice President and General
Manager of the Military Aircraft Systems Division (MASD);
Charles Keeton, Jr., Finance Manager of the TFX Organiz-
ation; Ray Anderson, Management, Holden Withinton, Director
of Engineering for MASD; William Lancaster, Pricing and
Reporting Manager for the TFX.
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Weight. Boeing was faulted for electing'to reduce the
weight of its Navy plane by subétituting similarly shaped,
Boeing had claimed that no cost
penalty would be incurred, since the parts would be made

but lighter, gauge parts.

with the same basic tooling, a techniquc developed in
building KC-135 tankers and 707 passenger planes [Ref 40:
90].
commonality factor was judged to be only 60 per cent and
therefore inferior to the General Dynamics proposal.
Commonality.

With no concession for this argument, Boeing's

Three graphs were then introduced which
Boeing considered to properly'place in perspective the
entire commonality issue, The first two grfaphs (Figures

5 and 6) reflect the percentage of uncommon and similar
parts to ‘the entire parts of 1700-odd airplanes to be
built. Proposal 1 refers to round nsne or first evaluation
Proposal 2 refers to round two or second evaluation, etc.

Figure 7 depicts the percentage of similar and uncommon
spare parts to the total spare parts that would have to
be stocked [Ref 172:972-973, 982].

Boeing claimed that although the guidance received
by the contractors throughout the four rounds of the
TFX competition was quite clear in stating that commonness
was to be considered as an important factor in reducing
total program costs, it was made equally clear that the
true objective was performance compatible with the sep-
arate missions of the Air Force and Navy at minimum
total program cost [Ref 172:927].
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PERCENT OF UNCOMMON AND SIMILAR PARTS .
‘COMPARED TC TOTAL PARTS TO BE PRODUCED
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Fourth Proposals.
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TOTAL PROGRAM SPARE FPARTS COMMONALITY
EFFECT ON THE SUPPLY SYSTEM
PROFOSAL 3 & PROPOSAL 4

I A R AT %. AT
R A e T HEHRR
» 12
. TR ALY i
SPARE  [HH yaLs LT AR
PARTS HuanvEe AR EE .‘g ‘JV }
FOR T S B R TR,
ONE 1 e e v Bt
AIRPLANE FEETLTEH EELN £ . ‘
ety ”:.P‘"l*.\::': i NAVY
t O : H: STOCKED
ST o T e SIMILAR &
S AT Aanfns FETH SN TNUNCOMMON
PERRTE N SPARES .
it mhiaaliig
\ Rz
AIR FORGE ~b NAVY IS

(RATIO 67O 1)

Figure 7. Boeing Commonality fcr Spare Parts

Titanium. Boeing was criticized for being optimistic
for suggesting the use of titanium for structural members.
DoD was of the opinion that titanium usage may introduce
problems in manufacturing, structural integrity and
fatigue. At this same time, the A-11, later known as the
Mach 3, supersonic SR-71 aircraft was in the early stages
of building. - The SR-71 uses much titanium as this metal
is resistant to the high temperatures encountered in
supersonic flight,

Thrust Reversers. Another item for which Boeing was

faulted was the use of thrust reversers; this allegedly
required more research and development effort to perfect.
The SR-71 also uses thrust reversers as a braking device.
Boeing had spent over $17 million of its own coporate
funds in developing successful thrust reversers for their
own airplanes [Ref 172:916].

Cost. Probably the major item for which Boeing was

penalized was that of cost. bkoeing pointed to their past

93

s SN
S a0 2y Wy b

ST T A

e e




¥ s s

GSM/SM/68-07,14

record (covering more than 15 years) as an attestment to
their ability to accurately cost out a weapon system (See
again Appendix W). The Boeing Company expended approxi-
mately /1,000 man-hours, or an equivalent 458 man-months,
in the preparation of its cost estimate. In addition,

33 airframe suppliers and 229 equipment suppliers through-
out the industry expended proportionate amounts of effort
in the preparation of their cost estimates for those items
Boeing had planned to procure [Ref 172:1011]. To show the
effort Boeing expended in arriving at realistic costs,
they testified the weapon system was divided into 2,400
work packagzs. Each group was subdivided into five
package:--design, develcp, test, tool, and manufacture
[Rex 17.1:994].

Meanwhile, before the House Subcommittee on DoD
appropriations, Dr. Brown testified that the total estimated
cost for the TFX development is on the order of $1 billion--
$600 million for the airplane, $200 million for the engine,
and $200 million for the fire control and radar system
[Ref 65:71].

Mr. Nunnally

After Boeing's presentation, Mr, Thomas E. Nunnailly,
investigator for the Subccmmittee, was called to give
testimony concerning industry costs. He testified on
Mezy 8, 1963. Mr. Nunnally introduced a graph showing
direct man-hours per pound of aircraft as a percent of the
aerospace industry average. The chart depicts inlustry
average, the Fort Worth plant of General Dynamics, and
the Wichita plant of Boeing Company. Only three isolated
values (228.8, 316.0, 339.5) for Convair (Fort Worth)
were available before December, 1968, as afire had
destroyed some of the source records at Wright-Patterson
Air Force Base. This chart is included herein as Figure 8.
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Figure 8. Direct Man-Hours per Pound:
Percent of Industry Average

The difference between the proposals of the Gencral
Dynamics and the Bucing Company with respect to labor,
overhead, materials, other costs, support items, and.
profit is shown in the following table.

95

i — ———— i i




GSM/sM/68-07,14

TABLE XIII

Comparison of TEX Contractor Costs

Comparison of TFX contracto: costs (as ad]ustcd by thc Air Forcc)
. (In thousonds}

Materlal | Support ¥
Labor Overhicad | ond other ltgnptg Proit Total '
.| costs : o
General Dynsamies Corp., Fort '
WOIllleeamsaoaccecsocnncnan $586, 180 $311,107 | 61,866,458 | $2,2145,600 $205,509 | $5,803, 844
Tho Bocing Oo., \Vlchll:\ ..... 324,107 430,748 | 2,140,408 | 2,199,500 203,200 5,387,439 -
. T DIerentCenacacacansans 261,692 331,419 (274, 030) 46,100 30,000 416,105
Attiibutable to:

mgh nlo (135,006 thmes
100,413 122,300

160,510 220,140 ) S
'rolal............-...'... 961,002 351,440

Contraclors’ proposals

Qeneral Dynamics $5,455.5
Tooloms 6,564.3
B 3111 (0 T 01,2

*Profit is based on 9% of costs.

Note: The average hourly direct labor rate and average .
overhead cost per direct labor hour are shown below
for both the Wichita and Fort Worth areas.

(Wichita) (Fort Worth)
Boeing General Dynamics
Hour Labor Rate $3.52 $4.25 [Ref 172:1047]
Overhead Rate Per Hour 4,99 5.88 [Ref 172:1048]

About $100 million of the Boeing material cost is
attributed to their use of titanium [Ref 172:1048].

General Dynamics-Grumman

On May 8 and 9, General Dynamics and Grumman personnel’?
appeared before the subcommittee. In rebuttal to the . .

-.

*lceneral Dynamics: Roger Lewis, president; Frank Davis

Fort Worth Division; William Alvis, Fort Worth. Grumman: .
Ciinton Towl, president; Roger Harris, vice president;

Coiwin Meyer, director of aircraft development.
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Boeing statements, their arguments went as follows:

EXPERIENCE: General Dynamics has more experience
than any other contractor in the design and manu-
facture of supersonie aireraft. The F-102, F-106,
and B-58 programs have given General Dynamics over
50,000 hours of supergonic flying. Boeing has yet
to build its first supersonic manned airecraft.

Grumman has had carrier-based gupersonic fight-
er experience with its F-11 F. Grumman airplanes
have made more than one-half the carrier landings
and takeoffs in the history of the U.S. Navy.
Grumman has built and flown a variable sweep jet
fighter, the XF10F.

The General Dynamics-Grumman team has under its
belt 4,330 howrs of wind tunnel testing and full
scale design and construction experience on the
XF10F and 4,758 hours of wind tunnel testing on
the TFX when the proposal was submitted.

COST: There are many features of the General
Dynamics~Geunman TFX progyam wrich will cost less
than the program propcsed by Boeing. Some of the
most positive cost saving features are as follows:
fewer total number of parts, fewer uncommon parts,
less expensive materials, simpler engine instal~
lation, conventional speed brakes, less structural
testing, fewer drawings, fewer instructions, fewer
'similar' parts which look alike but aren't, ex-
tensive and current manned supersonic aircraft
experience, extensive and current carrier based
experience, specific variable-sweep wing experience,
better rating in the fourth evaluation in the area

of production, management, and cost“? [Ref 172:
1073'4] .

Mr. Blackburn

On May 22, Mr. Albert Blackburn, who from November,
1959, until March 25, 1963, worked in the office of the
Secretary of Defense, in the office of the Director of

v
Defense Research and Engineering, appeared before the

“2General Dynamics had a raw score of 150.2; Boeing,

135.3, For the evaluation group's raw scores in the fourth
round, see Appendix Y.
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Subcommittee. He testified that it was he, at Dr. Brown's
request, who prepared a rough estimate of the savings that
might result from the bi-service airplane. These savings
werz generally distributed evenly between development,
procurement, and operations--with the clearest savings in
the development area--and the most difficult to demonstrate
in the operational area. He reported that the joint
program should result in a savings of approximately $1
billion over the cost of permitting the Navy to select

its own contractor, design and build its own airplane
(assuming that it would employ the same engine) [Ref 172:
1189].

Sath Kantor

On May 24, Sath Kantor appeared before the Subcommittee,
Kantor was a seventeen-year veteran newspaperman empleyed
by the Fort Worth Press, a Scripps-Howard newspaper. He
was their Washington, D, C. correspondent and wrote an
article entitled 7FX Contract is Reportéd in Bag for
Generat vynamice--Fort Worth, which appeared on October
24, 1962, The article begins,

General Dynamies of Fort Worth will get
the multi-million dollar Defense Department
contraet to build the supersonie TFX Air Force
and Navy fighter plane, the Press learned today
from top govermment sources {Ref 172:1252],

Mr. Kantor, under oath, then described 'top gcvern-
ment sources' as two individuals af the decision-making
level. Kantor's testimony was that the sources were not
in the Defense Department, but were in a position to have
information about the decision rather than influence
the decision; and that the information was in the nature
of fact rather than speculation. Further testimony
revealed that Kantor had no reason whatever to doubt
the sources and that the decision had been made to award
the contract to General Dynamics. Kantor continually
refused to reveal the identity of the sources.
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Secretary of the Navy

On June 28, Secretary of the Navy, Fred Korth, first
appeared before the Subcommittee. With so many boerds and
individuals recommending Boeing, he was asked why he
approved the selection of General Dynamics. Korth stated
that his approval was based on several dominant factors:

*The presentation by the Navy Evaluation group.

* Statement in the Bureau of Weapons summary
dated October 15, 1962. There is no significant

preference between the Navy versions of the two
designs as submitted.

*Grumman was teamed with General Dynamics.

*Commonality with regard to General Dynamics'
design.

4Complexity of the Boeing design [Ref 172:1431].

Requirements. To enforce the Bureau of Weapons
summary, Korth introduced the foilowing comparison of the

two designs versus the Navy Work Statement [Ref 172:1425].

Comparison of Navy work statcment requircments 1o Bécing and General
Dynamics/Grumman designs

1toms of comparison

Booing

Qeneral Dynamies/ Cowment
runman
Pokeol Melhle e voneceranemenss] 12 percent greater 15 ?crccnl greater Deslred welght was
{¥lect alr delenso mlssion). than desired Novy than desired Navy 0t to be exceedud
weight, welght, witheut Navy con-
currcncc.d The Navy
concurred.,
Melpht, Satisfaclory with Snlislactory with
folding tall. folding tall. Moro
thun 24 foot lower - ;
than Bocing. b4 '
Lenpth Wit folded nose, 3.1 | With folde;l s1ase, 3.1 | The lenger planc is
. feet lonf;cr than feet shorter than more ditliculs to

Spotliug factor and handli

Qeneral Dynamies,

Wind requirements for talkeofl..
Wind requirements for Janding.

Heours on statlon: .
Fleet air defense mission....

Beachhead support misslon.

Maximuin speed:
FA TN 107 -

At altitudo...

Satisfactory. Bet-
teved requircinents
by 10 I'nots.

Satisfactory. Bet.
tered requirerients
by 11 kiots.

Satisfactory, Bet.
tered requircinent
by 6 pereent.
Could achicve only
60 pereent of Initlal
requirement with
maxfmum internal
fuel,

Equaled requirenent.
do.

Detters inftlal re-

Betters requirenent

Betters require:uent
recnt.

Sucing,
Betters Boelug by §
alreraft.  Superior
in haudling,

Satisfactory. Bet-
ters requiremnents

bif 10 kuots.

Satisfastory. Det-
ters requirements
by 6 knots,

Satisiactory. Equals
requirenmont.

quirement by
50 percent,

by 20 pereent.
by 25 pe

handio on a carrfer,

Spotting factor s the
maviinumn numter
of airerzft than can
be operated from a
carrier,

Figure 9,
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Production. Secretary of the Navy Korth stated he
was so convinced of the General Dynamics-Grumman F-111
that he wanted to more than double the Navy's original
buy--from 231 to 596 [Ref 172:1834]. On July 1st
Secretary Korth testified he was interested in getting
the cheapest airplane for the Navy and the fastest air-
plane for the Navy, yet he testified that he did not
know what the arrangements for production were. That is,
he did not know what subsystems of the two versions were
going to be built at Fort Worth or what subsystems were
going to be built at Grumman [Ref 172:1566].

Weight., One of the Subcommittee members inquired as
to the progress of the TFX program, particularly in regard
to weight. Testimony by the Navy Department's Dr.

Wakelin (accompanying Mr. Korth).confirmed that the TFX
had grown in weight by 3,511 pounds [Ref 172:1815].

Request For Appropriations., Meanwhile, before the
Appropriations Subcommittee, the DoD was asking for
$322 million for the TEX weapons system for fiscal 1964;
$232.7 million was for the Air Force and $89.3 million
for the Navy [Ref 171:1639].

Secretary of the Air Force

Mr. Zuckert, Secretary of the Air Force, first appeared
before the Subcommittee on July 25, 1963, In his yrepared
opening statement, he commented on the judgmen. he
exercised in choosing General Dynamics:

I brought to bear on the choice between
Generql Dynamics and Boeing no personal, political,
or other extraneous considerations, but rather
the following:

Piprst, many years of experience, in Govern-
ment and out, with the analysie and assessment
of R&D proposals.

Second, elose association with the TFX program
that dates back to my wveturn to the Pentagon
in January of 1961,
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Third, active personal partieipation in all
phases of the TFX source selection process,
from beginning to end.

Fourth, careful study of the final TFX evalu-
ations, both as presented to the military
staffs, and in their original uncondensed
form.

Fifth, extensive consultation with others who
were familiar with the TFX evaluations,
particularly during the period immediately
prior to my final choice [Ref 172:1899].

Raw and Weighted Scores. When questioned about the
November 21st memorandum“® in which he referred to raw
scores, Zuckert repliesd that it did not matter which was
used; raw scores or weighted scores, the results were the
same. In the fourth evaluation, out of a possible total
weighted score of 1,000 points, General Dynamics' score
was 662.4 and Boeing's score was 654.2 [Ref 172:1912}."%
Zuckert concluded that both contractors generally met the
operational requirements and that both were weak in some
areas. Overall, he judged the Boeing plane the more
efficient plane at lower speeds, while General Dynamics'
was the better supersonie plane [Ref 172:1918]. In re-
buttal to the argument that the extended competitive
runoff permitted the General Dynamics proposal to 'catch
up' to the Boeing proposal, Zuckert introduced the weight-
ed scores in the technical area for the four evaluations.

TABLE XIV

Technical Evaluation Scores

First Second Final
Round Round Round
General Dynamics 172.2 19¢.1 209,3
Boeing 165.4 184.5 192.4

“3See Appendix Q.
““See Appendix Y.
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Zuckert stated, In short, rather than 'catching up',
General Dynamics gained an alvantage in the technical
area at the outset and maintained this advantage during
the entire competition [Ref 172:1975].

Experience. The questioning then turned to the past
performance records of the two companies“®. Zuckert
contended that the figures were interesting, but not
stignifiecant because the short production runs and larger
steps in the state-of-the-art of Gencral Dynami<s' air-
craft would tend to result in higher costs versus the
relatively slow evolution and long production runs of
the Boeing aircraft.

Cost. Zuckert testified that cost realism was going
to be a significant factor in the appraisal of the pro-
posals. He stated that both contractors submitted cost
figures that were unrealistic and were not used in
determining the winner of the competition. Zuckert
attempted several times to make absolutely clear to the
Subcommittee this point: the cost data submitted by the
contractors was only a proposal, an estimate, and was not
a bid, and therefore, neither contractor could be legally
bound to produce the TFX program at the stated dollar
value. Also, the spec¢ifications for the RDTEE aircraft
were not finalized but were under negotiation. Further,
the production contract for the TFX was scheduled to
be negotiated in 1965, near the end of the development

phase.
Two examples of Boeing's serious lack of cost realism
were cited by Zuckert, The first dealt with the cost

proposals of the two companies; Boeing's cost proposal
from the first to the fourth evaluation increased about

“Ssee Appendix W.
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50 per cent versus a 15 per cent increase in the General
Dynamics' proposal. The second sxample was in the man-
ufacturing hours; Boeing's manufacturing man-hours were
less per pound of airframe than for any modern fighter*®
and even the P-38 and the P-47 of World War II fame [Ref
172:2218]. Zuckert Then introduced the following Cost
Analysis (learning curve) as graphic illustration of the
competing proposals' relation to the Air Force standard
(note: Boeing's relation).

MATEREIALS - PURCHASED PARYS
DOLLARS (090 )
(.5 cURVE

DOLLARS MR FORCE
% INDICATES C.A. FOR UNIT ROTAE 8, 3350
22 AS PROPOSED BY TIREE PROD. 125,520
ELIMINATED CONTRACTORS. . pROG. $1,39,00
IR FORCE 30,
4 F(;.D. o 1,150 e
BOEING WL £5% GENERAL DYHAAICS
1,00 - &7 ™ 70 RDILE s RS
o PO s
5 PROG, 128,086
~BOEING__
: RDTAE $ 1518
100 - PROD, 435,521
PROG. s 450,658
0 { 1 1
10 10 1,00
UNITS

Figure 10. Cost Analysis Curve

Thrust Reversers. Another example cited by Zuckert
concerning Boeing's lack of cost realism was the cost
of thrust reversers per airplane at $8,300. This is

“$61.3 per cent below the man-hours per pound for the
F-4H; 44 per cent below the F-84; 61.3 per cent below the
F-84F; 61.7 per cent below the F-86; 28.8 per cent below.
the F-101; 25.8 per cent below the F-104; 65.8 per cent
below the F-105 [Ref 172:2224],
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approximately 91 per cent lower than the Pratt § Whitney

price*?, It is 76 per cent lower than Rohr's price and 76
- per cent lower than the General Electric price*® [Ref 172:
T 23847,

Titanium, The Subcommittee questioned Zuckert con-
cerning the development risks he associated with Boeing's
use of titanium and over-wing air intakes. Zuckert
replied that only Boeing of all the companies involved
proposed a high use of titanium and then only in the
third and fourth cvaluations. Zuckert's testimony implied
the following unanswered question: If there is little
development risk associated with over-wing air intakes,
why was Boeing the only company proposing high air
intakes? Not even North American Aviation, the builder
of the F-107, proposed over-wing air intakes.

Prototype Production, The Subcommittee suggested
that Boeing and General Dynamics build prototypes and
then conduct competitive flight testing, the results of
which would determine which company should get the contract.
Zuckert replied there had already been four evaluations and
the disadvantages of prototype development far outweigh
the advantages in this procurement"?,

Deputy Secretary of Defense

Roswell Gilpatric followed Zuckert in testifying. He
appeared before the Subcommittee not to be questioned
about the technical aspects of the TFX but rather about
possible conflicts of interest.

“7$8,300 is 25 to 50% the cost of thrust reversers on
Boeing's 727 iﬁbsonlc, commercial jet [Ref 172:2384].

“8pratt § Whitney estimated 44 months time to develop
an effective thrust reverser,

“SA further discussion of prototype development can
be found in The Role of Prototype Developmeat by Xlein,
et a’, RAND memo RM-3467-PR, February 1963.
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At the outset of his testimony, Mr. Gilpatric made the
following voluntary statement concerning charges being
brought against himself by the press:

had he

. ,
- ™ A

When I took this office I stated that I would have -

no financial interest or any other interest in the
firm®® during my period in publie office and -
after I left the Air Force in 1953, I wade it

a matter of my personal poliecy never to represent
any client in any dealings with the Defense
Department [Ref 172:396].

Gilpatric worked for Cravath, Swaine § Moore since
finishing law school in 1931, except for periods of time
he was in Government service., When Mr. Gilpatric entered
Government service in 1951°! and again in 1961, he with-
drew from his firm and had no connection with it during
the period of his government service [Ref 172:420].
However, Gilpatric served as legal advisor to General
Dynamics Corporation during 1959 and 1960, in connection
with its acquisition of the business of Material Service
Corporation [Ref 172:420].

When Gilpatric became Deputy Secretary of Defense in
1961, he turned over his various clients to the other
partners in the law firm. Mr. Moore took over the General
Dynamics account, Prior to the awarding of the TFX
contract, the firm of Cravath, Swaine § Moore were one of
several law firms retained by General Dynamics. Shortly
after the winner of the TFX competiticn was announced,

Mr. Moore was named a director of General Dynamics and his
law firm was retained as the legal counsel for General
Dynamics.,

The Subcommittee introduced a letter from the Aetna

Insurance Company stating the insurance policies on

$%Cravath, Swaine § Moore are partners in the New York
City law firm by the same name,

ShGilpatric served as Assistant Air Force Secretary
(Material) and Under Secretary in '51-'53 [Ref 172:419]}.
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Mr. Gilpatric and his secretary, Anne Halfield, would
continue in force during their 'leaves of absence to
serve in the Defense Department [Ref 172:2683]. Gilpairic
_said the letter was in error and introduced a memorandum
from the senior partner in the law firm corroborating
this, This memorandum stated that Gilpatric has withdrawn
from the firm and his interest in the firm shall be
liquidated as of Jonuary 20, 1961 [Ref 172:267¢].

The Justice Department investigated Mr. Gilpatric's
background to ascertain if conflict of interest did
exist. In a letter of October 21, 1963, the Justice
Department concluded that Mr. Gilpatric's work on the
TFX contract did not constitute a conflict of interest
[Ref 172:2597]. . A

When Gilpatric left Government service, he returned to
the law firm of Cravath, Swaine § Moore.

Secretary of the Navy

Further inquiry was made into Korth's activities
before he became Secretary of the Navy. He was president
o€ the Continental National Bank of Fort Worth, and
still owned stock in the bank. The hank loaned money to
General Dynamics with a loan limit of $600,000 [Ref 172:
1883]. The loan was part of $50 million borrowed by
General Dynamics after its losses on commercial jets,
Korzh did testify that Mr. Pace and Mr. Davis, both of
General Dynamics, were longtime friends of his [Ref 17Z:
1859].

Further testimony revealed that Korth used the Navy
yacht, Sequoia, to entertain a bank customer; it was
stated he used his official stationery for bank business
and passed on to procurement officials letters from the
bank expressing interest in contract proposals [Ref 154:
21839]. On November 1, 1963, Korth resigned as Secretary
of the Navy and was replaced by Paul H, Nitze. There was
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3 B no specific censure of Mr. Korth,
' 3 Suspension of Hearings
{ ) Three days after the Subcommittee recessed, subject
ﬁg to call on November 20, 1963, President Kennedy was
! assassinated. Senator McClellan then suspended the
- hearings indefinitely.
2 ) Financial Statistics

Thus, 1963 ended with the firnancial statistics of
the three participants in the competition as shown in

pr——
i\

s Table XV.
3

F, I _ TABLE XV
g% Financial Statement (abbreviated) of TFX Competitors-1963
: L Rank Company §§;3§_ ggpnings* Bacqug*
' 3 Boeing $1,771.3 $21.6  $1,815.0

' 4 General Dynamics 1,415.0 49.7 1,159.0

10 Grumman 468,1 7.6 428.0

é * TFigures in million dollars

[Ref 62:22 § Ref 108:29]
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IX
TEACHER'S AID o o .o

General
The purpose of this chapter is to discuss what the

writers feel are the salient features of the TFX case.

This presentation is made to assist the teacher in his use

of the case. 1Implicit in this discussion is the assumption

that the instructor has accepted the philosophy of the

case method offered in Chapter III of this paper.

Comments on the Case

The TFX study is a difficult one and the teacher
should not be disheartened if the class finds it hard to
handle, It is a presentation of an actual situation in
which much of the data is incomplete or obscured by
irrelevancies. The case is so complex that extra care and
attention on the part of the instructor are required.
This case could be the nucleus of one term's work.
Succinctly, this case is a study of the interrelatedness
of the political, socio-economic and technical subsystems
involved in a major weapons system acquisition. However,
if the student had to take from the case only one app-
reciation. that would have to be for the importance and

role of strategy.
Use of the Model

The systematic model presented in Chapter III has
application in analyzing the TEFX case, The following
resumé of the model could serve as a guide to ciassroom
discussion. Undoubtedly, the students will bring out
more features than presented here, but this should serve
as a stimulus to the discussion.
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1, Define the problem. The TFX case is an excellent
example of what was alluded to in preceding chapters; i.e.
therc may be no central problem, per se. However, there is
a multitude of issues throughout the case which had to
be addressed by the participants, Specifically, these
revolved about the strategies of Mr. McNamara, General
Dynamics and Boeing. Student discussioun should be guided
toward analyzing these strategies, their elements and their
effects.(e.g. what were the ramifications of Boeing's
decision to ‘'go it alone'?)., The economic contributions
to the development of strategies should also be drawn out,
e.g. the financial positions of the competitors and the
aerospace industry in general and the status of Fort Worth
and Wichita as employment areas.

2. Gather information. The case is replete with
information, some explicitly stated and some clouded.
The students should be guided to seek out the relevancies
and their implications, e.g. comparison of competitors'
scores after the four rounds. There are fiscal and sub-
jective data for the class to organize and from which
to extrapolate. Again, these data should be examined in
the light of their contribution to the competitive
strategies. The bibliography to this paper contains
references dealing with the TFX which can be suggested as
outside reading or research.

3. Develop alternatives., In this case it would
be more precise to say 'analyze the alternatives'. This
is where the students' insight and ingenuity are brought
to bear. The results of steps one and itwo are the
foundation of this effort. There should be diverse
opinions and discussions of the various alternatives
open to the three participants (DoD, General Dynamics and
Boeing). Tae students should be encouraged to hypothesize
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about the reasons underlying the strategies chosen (the
concluding section of this chapter will cover some of
these factors).
Steps 4, 5, and 6 of the model can be performed in
concert, They are:
4, Select best alternative.

5. Implement the decision.

6. Evaluate the decision.
Essentially what is involved here is the post faeto
analysis of the decision to award the contract to General
Dynamics. Student discussion can address the results of
the four rounds of competition, the effects of these
rounds on the competitors, the DoD philosophy of contractor
selection and the criteria (and validity thereof) for
awvard of the contract as discussed by the civilian
secretaries.

In order to preserve the 'systems' aspect of the
case, and to discuss some factors in more detail,
the relationships of the participants' actions to the
internal, competitive and environmental subsystems will
now be discussed,.

The Systems View

For the sake of brevity, the following comments
rclating to the three main subsystems are presented in
an abbreviated manner.

Internal subsystem. General Dynamics, Fort Worth,
and Boeing, Wichita, faced work phase-outs; however, the
threat was more serious to General Dynamics., Boeing's
management was stable, the company had a good financial
base and a sizeable backlog of military and commercial
orders. On the other hand, General Dynamics had recently
changed top management personnel and structure. Due to
the significant losses sustained in their commercial jet
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enterprise, General Dynamics faced a large debt and the
possibility of having to close down the Fort Worth plant
altogether. This brings up a point which is not discussed
in the literature but one which the writers think is

valid; i.e. what is the Defense Department's responsibility
in regard to keeping a major defense contractor in bus-
iness? Does this affect the national security?

In their proposal, Boeing sought to advance the state-
of-the-art and aimed their design at the primary users--
Tactical Air Command. Even after the third round, when
they were advised that the major scoring areas were cost
realism and commonality, Boeing persisted in pleasing the
Generals rather than the ultimate decision-maker,
Conversely, General Dynamics strived from the outset to
give the Secretary of Defense what he wanted; they
teamed with Grumman and stressed commonality, The
General Dynamics' design included conventional materials
and methods, whereas Boeing stressed the use of titanium
and over-the-wing air scoops.

Boeing's strategy of even entering the competition
is subject to debate. Here is a company with no experience
in the building of supersonic aircraft or naval aircraft
and who had not built a fighter since 1930. Grumman's
proposal of a joint venture was turned down by Boeing.
Oneis tempted to wonder whether or not Boeing asked,

'wvhat business are we in?!

An appreciation of DoD's strategy can be gleaned by
examination of Mr. McMNamara's stated philcsophy, his
emphasis on cost-effectiveness analysis and his desire
for one aircraft for the three services. These factors
combined to change the DoD process of weapons acquisition,
a fact that had to be assessed by the competitors,
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Competitive subsystem, Genefal Dvnamics' discovery
of how to make and use fiberglass models alicwed them to
virtually negate Boeing's one-year lead in wind tunnel
testing. Possibly one reason why the military boards
continued to prefer Boeing was their early start in

variable geometry research and their unsolicited proposal
to General Everett in late 1959,

Environmental subsystem. The economic outlook of
the aerospace industry for the 1960's was not encouraging
for the following reasons:

a. vrecent cancellation of the F-108 fighter.

b. cutback of the B-70 program to only three
prototypes.

c. General Everest's statement indicating that
the TFX would probably be the only fighter
built during the 60°'s,

d. propdsed stabilization of the Defense budget
at $38-40 billion,

e. an apparent lessening of tension in the
cold war,

These factors, combined with the production capability of
the industry, were probably responsible to a large degree
for the low bids submitted by General Dynamics and Boeing.
McNamara's cost effectiveness and detailed analysis

procedures also impacted on the environment. Additionally,
the trends in DoD contracts for weapons caused an environ-
mental change; proposals were now gone over in great

detail before award of a contract and contractors were

being held more responsible for controlling costs.

Conclusion

In conclusion, the writers would agree with the
assessment in Armed Forces Management [Ref 138:50]:

The TFX controversy arose from bad judgments
on the part of all concerned. Navy and Air Force
migsealculated the depth of commitment of Secretary
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MeNamara to the concept of a single aireraft
for both services. MelNamara misjudged the degree
: i of resistance to the idea of the TFX within the
’ services and failed to impress the selection
i eriteria which he was using on the evaluation
. ) board. Bocing misjudged the power of the Defense
} Department and backed the wrong side. General
5 Dynamies, even though the winner, has a tough
road with the fixzed price incentive contract
which they accepted to build the TFX,
Who was right in the TFX? A defense expert
summed it up very well: 'We're never going
to know because the Boeing machine is not being

built' , and this is probably the best and
smly answer,

IS o Y AT L T My T kT

b )
W3

A Ay FEWEELIS R+ SRR UG RO AT i T T TR st T

T o A e e AT T

R 1 Lo

113




e e e oot eeeemmeeee o e e e e e e N S RS M l...lﬂ
¥
1
i
1
!
i
i 4
[
1
{
i
M 172}
“ g i
] 4 ;
# = |
A _
i = |
i ™ _
W .
' <
<t
—
»
~
o
[}
0
- O
~
=
w2
~
=
)
(&)
[ » [ M a A} 4 L s L
L 3




TR ST e s e mE T ERE s m S R E o AN e e S Y

.A(.,\;\

GSM/SM/68-07.14

. Appendix A: Retired Military Officers Employed by Defense
N ‘ Contractors

TABLE XVI

Retired Military Officers Employed
by Defense Contractors

Defense No. of Retired No. of Retired
Company Position Military Officers Fiag Officers

Boeing 1 61 5

| Gnexal 2 27
. Lockheed 4 171 27
Martin Co. 9 63 9

. RCA 15 35 15

{‘ Generel Tire 26 66 11
/ ITT 30 44 14

[Ref 153:7465]

2ty TR Ty I LY
e

115

3
i




RS- . R
e
e Beac . T e e L SAwt e e s a o -
« e s - PN L ITUetagpyesms T L L LRORD T LT (SR R e

o

W

!ﬁq\; \

o GSM/SM/68-07,14

&

:%\ ~
N Appendix B: Memorandum to the Civilian Secretaries
SR (September 1, 1961)

"\:v‘\ - - - et b

{. ..

e Tus SECHETARY oF DEFENSE,

Tk _Washington, September 1, 1961,
%,, Memorandum for: The Secretary of the Air Force,

'J.‘ile Secretary of the Navy.
. Subject: TF¥X.
Reference: $ecrctqry of the Adr Jorce memo {o Secretary of Defense daled
August 22, 1961, same subjecu.
Secretary of the Navy memo to Secretary of Defense dated August 22,
1961, same subject.
My ofilce has reviewed the most recent positiops of the Air Force end the |
Navy with regard to joint development of a tactical fighter for both services.
I betieve that the development of a single aireraft of genuine tactical utility to
* both services in the projecled time frame is technically feasible. .
f A single aircrafl for both-the Air Yorce tactical mission and the Navy fleet air -
defense mission will be undertaken. The Air Jorce shall proceed with the de-
g velopment of such an airevaft.
« The Air Foree tactical version of this aircrafi shall be developed to meet as
nearly as possible the minimum required performance as specified in SOR 183,
E dated July 14, 1960, within the following constraints
. 1. The mold linc of the aircraft shall be configured sq that a. rﬁdur dish of
-l [deleted]} diameter minimum size may be accom nodaled in the vose.
& 2. The moximum length of the aireraft shull not exceed in-ihe Air Force
& tactical version.
i 3. The weight of the alreraft in tbe Air Forece tactical version with full in-
tmnal fuel and [deleted] of internal stories should be approximately [(deleted).
5. The basic design provisions for stories shall silew for the carrying of
- (‘on\'cnuoual ordnance.
. 5. The basic design provisions for slorfes shall allow for the carrying of
at least fdeleted] air-to-air missiles {deleted] and [deleted] air-to-air missiles.
6. "I'he basic structure of the airframe must be atle to nccommodate the loads
nseociated with carrier operations.
. The Navy version of the basic aireraft to be developed under this pregram
= shall be capable of performing the Navy fleet air defense mission, carrying
[deleted] aiv-to-alr nissiles at a radius of [deleted] with [deleted] hours of
loiter time. Takeofl gross weight for this mission shall not exceed [deletedl
without the eoncurrence of the Navy. :
Changes to the Air Force tactical version of the basie aircraft to achieve the
) Navy mission shall be keld to a minimum, Chere will be provisions for shorten-
F ’ ing the length of the aircraft for Navy use, at least for purposes of stowage and
. handling. The Navy will evaluate (hese provisions for maximum operational
3 carrier effectiveness in the time frame of [deleted] and later. In this regard,
3 it would be considered desirable if the minimum Air Force requirements can
1 . be mel by a basic aireraft of less than the specified [deleted] maximum,
3 Tor the present, the Navy and the Air IForece are to continue the currently .
A programed development of their respactive all-weather intercept sysiems {de-
leted}. The basie airplane should be configured sv that either systewr may be
accommodaled.
Representatives of the Air Force and Navy should convene as soon as possibie
to resolve differences in the pertinent detail spec‘ncatlons tbat govern the
. design, fabrication, performance, and testing of their respective combat air-
3 N craft. If the c\pemtwus resolution of dlt‘fcrc' ces in specifications ecannot bhe
achieved, these 2jierences shall be delineated and presented to the Director of
! S ' . Defense, Reseaveh and Bngineering, for solution, . -
' "he Afr Yorce, in collaboralion willt the Navy, shouid develop prans for the
management and funding of this program, which skall include Navy participa-
) . tion on the source selectlon board. These plans should be submitted to my
‘f oftice by September 15, and should nelude the following. major milestones:
~. .1. Submission of request for moposal to industry by Cectobor 1, 1901,
2. Siguing of weapons system contract by Iebruary 1, 1062, .

(Sigined) XIRonenr S. McNayaua,
Scerctury of Defense.
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. Signature authenticated by ¢
Bem C Yuesn,

TG T

[Ref 172:333-34]
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Appendix C: The TFX Evaluation Sequence

s T et 2

ATR FORCE SOUICE SELECTION TOARD .
FYALIEATION TEAM
coroi, caus |

BVAIUME AfiD RECOIALID

FOURCE SHLECTXON DOAKD
REAR AMIRAL ASHHOR
MAJOR GEHERAL RUVEGG

ERIGADIER CEFERAL CULBERTSON
MAJOR GENERAL BFUIETR'
MAJOR GENERAL MOORE
‘HASA ADVISOR = JOIl¥ S’MCK
'[ EVAIDATE AWD REC W‘m

BUREAU OF RU\VAL h'EAPONS “OF(!P S16TES CO(’}AHD IAIR FORCE STiC TA
REAR AI\(IIU\L I-J\STBRSO“ ERAL SCHRYEVER COE.N’D CONW.{D
GEORGE SPANGRITURG Gl'l\ﬁ’.l\b BRADLE) GEUERAL SWEENEY

P i

RECOR/EHD

[ PN

1R FORE COGCIL
CRUZRAL MCKEE ~ CHAIRA!
LISUTEANT GRUERAL DISOSHAY
LIEUIESAIT GENTRAL PCSART
: LIEUTESANT GEKERAL BLANCIAID
LIEUTEAANT GENEAAL, STRGJSON
: LIEVTE: /I GELTRAL SO .
LIEVTEIANT GENEAA), GERR -
: FAJOR GESTRAL WADE N
" REAR ALMIRAL EILIS
REAR ATGIRAL HASTERSOH
REAR AZGIRAL BOOTK

#
1
% = CAII:" EF OF TAVAL OPEBATIOK"S ATR FORCE CHIEF OF S'Ml'ﬂ -

[EUCIENNY

o A - s R

,umm mohzso.« GENERAL LebY

! — ]
i ["'”' ﬁi‘rﬁ{] SECROTARY OF THEB AIR FOr
: . XORTH

: N BECKEIARY OF DEFERISH
i MR. McBAMARA

o

et

[Ref 172:43]
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| Appendix D: Letter From the Air Force Counc11 (24Jan62)

Dei mnwrw oF THY Am I‘oncr,
OFFICE OF THE CHIEF OF STAFF,

IETELTI TY ER R Ve

U.S. Ar I'orcE,
. Washington, D.C., Jenuary 24, 1962,
Reply to attention of : AT'CCS.

Subject ¢ Seleetion of souree for WS-3244 (the LX),
"1'o: Chief of Navel Operations, Chief of StafY, U.S. Air Iorce,

1. On January 24, 1962, (he Air JForce Council, in joint session wilh Admirals
i Pirie, Hayward, and Stroop of the U.S. Navy, considered a presentation on
W the above subjeet by the System Source. Selectior Board and its valuation
‘ Group, and recomniends {hal you appréie:
st ; (¢) Awarding of lmited study contracts {o Doelng and General Dynamics
. to defermine the effect of l(‘(]llll(‘d changes on their propo<ed de.igns before
- seleeling a single sowrce.
! (b) ]u\(lukxon of the General Ylectrie MI-205 engine from consideration .

f ’ for the TFX, and the substitution of the Pratt & Whitney JTI™-10.120,
' 2. The joinl Air Force Council/Naval Stafl session noted that:
¢ (a) No contractor had submitted a design that would not requive substantial
redesign to meet: the esiablished lequuomenl« .

(h) Tl'mo was unanimity betwoeen the Navy conferees. the Air l'mcc Council,

and {he using and supporting commands that it a source is selected at this time .
il. shionld be Boeing.

(e) "Tho Jvalualion Group had recommcnded contracting with two souvees.
+ evolve detail specitications incorporating corrections of deficiencies identiGied
by the Byaluation Group. (While the period required to accomplish this worlk
has nol been firmly determined, it Is estimated at G to S weeks for the con-

* traciors’ redesiguing, and 2 to 4 weeks for services' evaluation.)

3. "The Council and Navy parBcipants agreed that:

{2) Compelition should be conl,inucd bctwcen the t\'o contractors for a
pericd of GO to 90 days.

(b) Although thiz procedure will be time consuming, it is considered to be
the morc prudent approach, in that the interests of management and economy
will be better secved by foresialling uninhibited design cffort and materials
procurement until the essential details of the design have been resolved to
the satisfaction of both the Navy and Air Force. Time and dollars are thereby
more apt {to be saved (han lost in the long run. Continued competition can
be expected to aid in achieving a final design earlier, while at the same time

expediting critical contractual agrecments.
1y (c) Docing is expecled to be the uitimatle source, but the additional design
u period suggeslied above will provide further assurance of the validily of this
¢ * choice. 1t will also enable the Alr IFovee to obtain needed commitments from
Boceing regarding management, costing, and data submitlal detalls.
(;l) More realistic cost estimates should be developed during the redesign
period,
(c) Specific determination should be made as (o the availability of sufiicient
and competent management and engineering personnel for the job.
H Comp'my responsiveness to the establishment of a management strucune
adequate £or the job should be delermined.

() 'There are political dangers in the course of action proposed,- but lhoy
should be accepted.

() The Sceretaries of the Navy and Air Force ':hould hear the SOUICL Sclee-
tion Board’s presentation.

(i) The chavacter of the joint deliberations and the mmnhmly of the lindings
constitule a milepost in interservice cooperation.

(f) The ciforts of the Source Sclection Board and its Bvaluation Group were
bighly rosnmendable, particularly in view of the stringent time limitation vithin
which they were required to complete their actions.

(S) R. B. Pirie,
. . R. B. I’mue,
ice Admiral, U.S. Navy.

e AT TR T TR e et
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Approved January 1962,

i, <

GEORGE ANDERSON,
Cliicf of Naval Opcrations.
.

(S) D. C. Strother,
D. C. StioTHER,
Lieutcnant Gencral, U.S. Air Force,
Acting Chaitrman, Air I'orce Council.

=y
3

Approved January 1062,

Frepenrio H. Sxarm, Jr.,
- General, U.S. Alr Force.
Vice Chicf of Staff.

[Ref 172:641-142]
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Appendix E: Memorandum to Secretary of Defense (29 Jan 62)

DEPARTMENT OF THE Ak Toice,
OFFICE OF THE SKECRETARY,
Washington, January 29, 1962.

MUMORANDUM FOR TIII SECRETARY CF WEFENSL

Subject: Seléction of source for WS-324A ((he TFX).

3. Whe undersigned have reviewed the data suppled by the Alr Iorce 1'iX
Source Selection Team, together with the recommendations of {he senior Navy
and Alr Force officers involved in the selection process. As a result, it is
rccommended that—

{a) AN compelitors except Yiocing and General Dynamies be clbninated from
furtber consideration; .

(1) That these two companies be awarded 90-day study contracis to provide
the opportunity for each to bring thelr rvespeelive designs within Navy and Air
Yoree requirements ; and finally
- (¢) Based upon design resubmissions, a final source sclection will be zawle
using the same procedures as were employed in the original elimination,

2. The following notes are pertinent to our recommendation.

(a) 'The preseribed source selection process of the Ajr Forece was supplemented
not only by inclusion of senior Navy personnel at higher levels, but also by

substantial engineering inputs from BuWeps and NASA. No substantive dis-
* agreement developed at. any point of the selcetion Jrocess. '

() Requests for proposal were sent 1o 10 contractors; resulting in the receipt
of G designs for source scleclion evaluation (ihree combined; one withdrew).

(c) Bvery design submiited requires major change to meet Navy and Air Iorce
requirements. Those of Bocing and General Dybamics, however, are markedly
superior Lo the other four and present the best opportunity for being brought up
to the stated service requirements.

(d) In the casc of the Boeing design, the most significant changes would be *

subsiitulion of a completely dlfterent cngine.  With respect to General Dy-
namnics, the most compelling improvement must be in the area of drag reduction.
There are other refinements 6f somewhat lesser Iport that must be achieved L0
both designs. It is antleipated that cach company would be informed of their
respective deficlencies in order that (he proposed follow-on study contructs are
morc meaningful.

{e) It should be noted that there was unanimous agrecment ainong the Alr
Foree, Navy, and NASA personnel involved that the Boelng design was the most
suitable of lhc six presented. This in terms of Leing the more xmdily adaptable
toward scrvice requirements and possessing the greatest growth potential. Due
primarily to the limited time allowed for evaluation, however, it would be ad-
visnable to extend (ke compelition belween the Lwo most promising sources in
order to permit complete exploitation of the two designs. Such a course wonld
also provide the Incentive for sharper competition from a business standpoint.

(1) 1t should also be noted that exeension of the competition will cost an addi-
tional §2 to $3 million, IFurther, an extra load will be placed upon the already
overburdened service eveiuators. Despite {his, exercise of such an option is
desirable for it will provide not only additional design and evaluation time, but
also enable the utilization of the besl possible design talent, refiiement. of cost

» data, and resolution of legal points. Taking this route shonld make for the best

possible contracting arrangements for the developmcnt and produclion phascs
of the venture.
(g) Finally, exiension of competition will allow for reaflirmation of the judg-

ments leading to engine selection. The services were unanimous in rejecting

the General Electric engine beeavse of jts “paper status” and the low proba-
bitity that it would be avallable in the ime required. Similarly, all the com-
netitors rejected the Allison-Rolls engine beeause of the esthmated penaltics
to their dc.,ngns occasioned by weight and performance. As a result, the Pratt &
Whilney engine is indicated. In the extended competition, a complete reevalua-
tion of the engine problem would be demanded.

3. A series of enclosures aro attaclied which discuss, in summary form, the
design proposal of cach of the competitors as well as each of the engines
involved.

. MUGENE M., ZUOXERT,
Scerclary of the Air Forco.
Furep KonTtit,
Secretary ef the Navy.
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Appendix E (Continued)

ENGINE BUMMARY

The following three enghues were considered in proposals, although no con-’
tractor proposcd the Allisca engine in his-primary proposal.

. v Turbine Approximate
Yngino Thrust inlet Weight cst lours
temsperature to dato
nmcnl Fleetrie. ... Nono
Pratl & WHINOY e e vveeimennencoasneassoeananne Deleted by ropartioent of Defense..aee.. [h7]
AMOON e et vt miri e cncerccssnranaans . | 1,300

Pralt & Whitney~This design is well along in development. ‘Che air-coolerd
turbine design is conservative, having relatively low turbine inlet temperatures
~.&nd good growth potential, ‘The basic design concepls for the afterburner and
TJropulsion exit nozzle were Investigated under U.S. Alr I‘orce contract and are
considercd desirable and well within the state of the art.

Altison-—The Ailison design is based on the Rolls-Royee RB—]GS design pres-
ently undergoing full-scale test in England. It has a cooled turbine design that
is well glong in development. The [deleted] proposed is a new approach and
therefore constitutes a development risk. The AR-168 nozzle design caused gen-
crally higher boatfail drag. Contraclors using this engine had much heavier
designs.  IPor example, Bocing estimated that at.mach [deleted] aft body drag
using tbis design was 610 pounds greater than for configurations incorporating
the other two engines. The resulting air vehicle weighed in excess of {deleted]
pounds. TFor the reason of weight penalty, and because of the added development
risk expected of an engine being developed in two continents, none of the bidders
chiose the AR-168 for their primary proposals.

General Electric—The MI® 295-A design was siarted after the Initiation of
the I'PX program; consequently, it was sized for the TI'X. 'The design is based
on YJ-93 (B-70) technolo; v; however, il is today only a “paper” engine. Pur-
bine blade coollng Is employed. 'The design has a unigue [deleied) nozzle. New
techniques and malerials are used; developmen!. risks are therefore high., It
is the considered judgment of Loth the U.S. Alr IPorce and the U.S. Navy that
the perforinance and weights elai=ed by the contractor cannol be achieved within
the time frame required for operational delivery of the T'IFX,

ALLISON

The AR-1068-23 design s based on the Rolls-Royee RE-168 being developed
in Eagland. The Alr Force lavestigaled the Allison/Roils-Royce agreement,
with the resulting opinion that Allicon could produce this design; however, there
is inherent risk in developing an engine in two geographically separated coun-
tries. Design parameters are:

Weight
Thrust
Turbine inlet temperature_) [Delcted.)
Afterburner o ooeoo_..

Nozzle

et a

Discussion—The AR-108 design is technlieally sound. The exhaust nozzle
design §s workable, although mcchdnicnll.\' complex. ‘Chis nozzle is the heaviest.
of the designs considcrod. Development risk is associated with the proposed
{deleted] foalure.  The AR-108 nozzle design 2aused high boatiall drag.  Bidders
cvaluating this engine i their designs found that {o meet mission requirements
additional fuel had to be carried because of the higher thrust and resulting
higher SIC required to compensute for the higher total drag. For example,
Boeing's deslgn with this engine weighed over [deleted]) pounds, as compared to
the Pratt & Whitney design which weighea [deleted] pounds (these are con-
tractor weights).

Although the design Is feasible, there remrains the basie question of whether

Allfson ean preduce this Rolls-Royee design in time to mceet the required
schedule.
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Appendix E (Continued)

GENEDRAL LLECTRIC ME 205-A

Tthe AMI® 205-A design was commoenced subsequent to initiation of TIPX sludies.
It wag sized specifically to meet T'I'X requirements. It is entirely new--existing
only on paper at this thme. Iis {cchiology is Lased on that of the [deleted]
used in the {deleted}. The contractor has no extensive “lwin spool” or “for
wid fan” expevience. It is extremcly doubiful that his design could be devel-
oped, and proven, In time to meel the TFX schedule. Design paramelers are
ay follows:

Weight ) .
Phruste e

Turbine inlet temperafure.) {Deleted.)

Afterburneraee e cecacecaa

Nozsle.

The develomnent risk associated with the MF 295-A is very high. The aver-
age pressure rise in the compressor, per stage, is high with respeet to the present

state of the art. DBecause of high operating temperatures, a new experinonial
alloy is proposed for the high pressure compressor. ‘Lhe [deleled] wilt require
congiderable development. In summary, development risks ure substantinlly
greater thun Lhose assoclated with either the Pratt & Whitney or Allison engines.
There is, therefore, a clear and present dunger thut reliance on the GE engine
. would cause schedule slippage. : -

‘PRAYT & WIITNEY

The JPI-10A design is similar to present inservice Pratt & Whitney fan en-
gines. A nonufterburning version has bheen under development for the Navy for
several years.  Afterburner and exir ust nozzle have been investigated under Air
Force conlracl. Design parameters are:

Weight )
Thrust
''urbine inlet tcmpemturc.} [Deleted.])

Afterburnera oo oo o oaes
I\ {172 [

Discussion.—Based upon purely technieal assessinent, the JTI-10A appears
to be the best chojee. Development risk appears 'ow due 1o g advanced state
})\'t development. This engine was the first choice of both the Alr Foree and the

avy.

BOLINO

Of all six propesals, it was unanimously agreed by the three agencies partici-
pating in the source selection process (U.S. Air Force, U.S. Navy, NASA), that
the Bocibg design was the most readily adaptable to service requirements and

. possessed the greatest growth potential -

The most significnnt change in this desigr. involves the sistitution of a
complelely diferent engine (vice the G13 MPF 205-A, proposed) because of the
development risks associated with the General Tlectric engine.

he following s a tabulation of the significant “favorable” and “unfavorable”
puints of the Boeing proposal, as determined by the U.S. Air Force evaluntion:
Favorabis

1. Ability to meet ferry range [deleted} and supersonic dash requirements,

2. I3xeclient weapon delivery flexibility, including a *wing positioning” feature
with great selectivity.

3. [Deletedl radar. .

4. Englne atv inlets are located on top—good for missile fiving and protection
of engine from ingestion - * forcign objects.

6. DNesirably low radar s cllectivity.

Gi Ingine thrust reverser permits rapid deceleration during offensive mancu-
vering.

" 7i Well-conceive® support program with high degree of mobility and sclf-test
catures.
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Appendix E (Continued)
Unfavorable .
1. Choice of G17 engine. .

2. Wheel loading slightly high for nuprepared surfaces.
3. Weight distribution, when close to empty, requires reengineering.
4. Offensive system must be improved.

&, Wing pylons must be made to aline witl aircraft centerline, vice the
airstream.

Navy cealuotion of carrier compatibility
This design, as presented, is acceptable t¢ the Navy, with changes. The
contractor’s cholce of the G137 engine is covered above:

« L Meets entapulting, arvesting, and single-engine rate-of-climb requirements,
2. Folded wingspan of {deleted]} malkes nireraft relatively difficult to handle
aboard ship,
+ 8, Good powerplant removal features, good fuel system.
4. Good lateral control power for carrier approacl. '
6. Miscile arrangement must be reworked {o improve firing and loading
sclootivity.

QENERAL BYNAMICS

The mosl compelling ¢hange required in this proposal lies in the field of aero-
Qynamics, which in its present posture indicales a design completely unaccept-
able to the Navy beenuse of the high operational wind requirements for catapult-
ing and arresting, and the poor single cugine rate of climb for waveoff.

The following is a tabulation of the significant “favorable” and “unfavorable”
features, as determined by the U.S, Air Force evaluation,

Favorable
1. Weapons delivery capability.
2. Wing positioning has desirably bigh sclectivxty.
3. [Delcted] radar.

4. Well-conceived srpport program ; good ground uccésslbllity, self-sufliciency,
and maintainability.

Fervv range. [Deleted.)
6. Engiuve choice (P/W JTF-104-20).
Unfavo. wble
1. High wheel loading for unprepared susfaces.
2. Relatively high radar 1 2flectivily.

8. Location of wcntml fin mierferes with location of drag chute,
4. Flight conirol system.

6. Offenslve system must ba improved.
Navy cvalualion of carrier compalibiiily
This design, as prese~ted, is unacceeplable to the Navy beeause of (he fo]low-

ng:

1. Cataputting wind is {deletedd.

2. Arresting wind is [deleted].

3. Single englue rate of climb is so low tbat aireraft cannot maintain level
flight [deleled].

I'he following favorable design fentures are noted :

1. Misslle Installntion considered most workable of o1l proposala,

2, Excellent fuel and vent system.

8. Gooi engine removal arrnngcmcnm.

[Ref 172:1496-1500]
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Appendix F: Memorandum to Secretary of Defense (1 Jun 62)

DEPARTMENT 0F THE AIr FORCE,
OFFICE OF THE SECRETARY,
Washington, June I, J962.

MEMORANDUM FOR THE SECRETARY DF DEFENSE

Subject: Source selection I-111A (TI'X).

On May 28, the resuilts of the final evaluation of the F~111A (THX) proposals
submitted by Bociug Airplane Co. and General Dynamics Cord, were xeviewed

< by the Sceretary of the Navy and the Seeretaxy of the Alr Xoree, This review
revealed that the Air Jorce is prepared to recommuend & -source, but neilher
compelitor's design is satisfaciory (o the Navy,

Lhe principal design deficiencies for the Navy are due primarily to the high
gross welghts and wing loadings and are judged by the Navy to be correctible .
only by u significnnt design chage,

While there ure also deficiencies in meeting Air Force reguivements, these are
Judged Ly the Air Foree to be correctible in the best proposal.

Recugnizing your desize to proceed with the joint service progrum, we have |,
directed the Souree Selection Board to again examine with the {wo contractors
pussible courses of action to correet the deficfencics which make the preseiii
designs unsatisfactory. These have been specified by the Navy dnd lhe two
contractors are being requested to aualyze the mintmum design changes und
determine the resulting divergence between the Navy and the Air Joree ver-
sions of such an aireraft that would be nceessary in order to eliminate these
deficlencies,

Although a refined analysis would require considerable design effort, it is felt .
that an estimate of the magnitude of the divergence required can be reached
in about 3 weeks.

Fueuxe M. Zucrkenr,
ey Ko,

[Ref 172:1399]
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Appendix G: Correction to Proposal Deficiencies {5 Jun 62)

AERONAUTICAL Systtas DIVISION,
Wright-Patlerson Air force Bese, Ohto, June 5, 1962,
Subjcet: Request for correction to proposal deficlencies—\WS-324A.
To: The Boeing Co., Military Ajreraft Systems Division, Post Oflice Box 3996,
Seatile, Wash.
Attention:* R, IT. Anderson 3-1000, 41-54 interplant,

1. This letier confirms verbal instruclions briefed to representatives of your
company by the I-111 sysiem program director with regard to deficient items
resulting from evaluation of your revised proposal. Iurther, this letter formal-
jzes the requesi for additional information to he submitted, as contained in this
letier . nd as briefed to your representatives on June G, 1962, at Wright-Yatterson
Air i'oree Buse, . .

2. The actions that you are to {ake will be oriented to correction of identified
deficiencies in the Navy version of your aireraft, {o more fully meet {he require-
ments of the Navy as identified in the work statement. The primary deficlencies
to which you should devole your efforts at this time are identified as follows:

(a) Mancuver capability at Navy loiter altitude and airspeed for best fuel
economy.

() Lecovery wind over the deck capability.

(c) Loiter time on station at {deleted] nautical miles, (Mission 13.)

(2) Study required hased on the following :

(1) What can be done to reduce the weight of the Navy version, al {he
expense of similavity?

(2) What can be done to reduce the weight of the Navy version to
[deleted] pounds, at the expense of similarity?

3. You are rcquested Lo give a presentntion at Wright-Palterson Afr Force
Base on Juue 15, 1962, with regard to your proposed method of correcting these
deficiencies, A total time of 4 hours will be allotted for your presentation in-
cluding questions and answers, Additional time can be allowed {if necessary.
You will be notified of the exact time and place for this bricfing at a later date.
You will be allowed 15 minules to sel up your briefing material. Your charts
und {he prinied briefing words must be relained at WPAFB as dain to assist
in establishing complete understanding of {he contractors corrective action.

4. Information in your briefing should cearly show hiow the defieiencies ean be
coriccled and the resulting technical, production, schedule, and cosi effects. A
tabulation should be included to show where the Air Foree and Navy versions
of the afrcraft differ and where they are alike. Funding requiremenis per
fiscal year in accordance with this version should also be submitted. Chese
corrections will then be submitled as official changes to your proposal under
established ground rules for submitting proposal changes. More concise in-
structions are included in attachment o, 1 to this letter.

6. Because of the limited time available for you to prepare this briefing, it
is hopied that complete understanding of actions required can be reached by the
end of the June 5, 31962, session. If, however, you need additional jnformation
8; cl{xriﬁcution after June §, you should contact the I™~111 system program

ircetor. .

6. Your intevest in the results of this evaluation is fully appreciated; how-
ever, pending official announcement, you will not male any public release of any
information pertaining to this weapon systen and will instruct your representa-

tives to refrain from making inquiries concern’ug status from the various
elements of the Goverument,
. W. A. Davss,

afajor Qeneral, U.S. Air Foree,
Commandasr, Aeronaulical Systcms Division,
Air IPorce Systems Command.

1. Discussion summary (s8) 62ASZB-377.
2. Viewgraph fustructions (U).

[Ref 172:496-498
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Appendix G (Continued)

DISCUSSION SUMMARY

Summary of information discussed with Boeing ard Gencral Dynamics on
Saturday June 2, 1932

1. There iz u requirement: for furthex study effort and submission of informa-
tion by the contractors.’

2. Study required will be based on the following:

(a) what can be done {o reduce the weight of the Mavy version, at the ex-
pense of similarity.

() That can be done to reduce the weight of the Navy. version {o [deleted]
pounds, at the expense of. similarity.

8. Information required will include:

(a) How it will be accomplished from a technical ard production viewpoint.

(V) LEflect in all areas-—program schedules, cost, ete.

. How submitled:

(a) Contractors will submit s change to proposal, under esiablished ground
r\txlcg for submitting proposal material, Will include a firre fixed price cost
of changes.

(b) Will prepare a briefiug on viewgraphs and printed. Will be required
to brief in detail to the system program director and selected personnel.

(c) Will submit a st that will indicate where the versions differ and where .
they are alike.

(d) Will subinit fund requirements by fiscal year, assuming a July 1 gr-ahead.

0. Initial guidelines on deficiencies:

(@) Welght was Increased.

(1) Asazresult did not meet wind over deck for Ianding.

(o) Did not moeet [(deleted] MM wission requivements. (Mission B.)

(2) Buffet—cach conlractor will submitl individual buffel. graph (format wil
be Lurnished by SPO) for five altitudes, 10,000, 20,000, 30,000, und 35,000 fcet,
plus best loiter altifude, Buflet will be based on 1.20 intensily level.

(¢) Contractors will also consider usiug iNavy design criteria of G0 percent
fuel instead of Air Force (Tork statement) requiremeonts of 80 percent fuel.

(7) Repackaging of standard equipments to seduce weight,

VIEWGRAPIX INSIRUCTIONS

Contractors viewgraph reproducibles to be in accordance with the following
specilications if possible:

Overall image area, 10 x 8 iuches; overall paper size, 11 x §%™nches; trans-
lueent paper (for ozalid use) ; black jmage (for photographie reproduction),
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Appendix H: Recommended Source for TFX

Subject: (U) Recommended source for WS-324A (TFX/I-111).

1. On June 22, 1962, in joint session, the Seccretaries of the Air Force and
Navy continued consideratlion of the Source Scleclion Ioard report on the above
subjecl. Cousidered was a summary by the evaluation team of its addendum (o
the final X source sclection ieport. Evaluation team had explored with
Bocing and General Dynamics the Navy deficiencies and methods of meeting
these by holding design changes and model divergencies to a minimuin,

2. Secretary Zuclkert was paviicularly concerned with the degree of certginty
that the Navy would firmly commit itself to this program. During the execu-
tive session, Admiral Pirvie indicated there would he i least o 90-pereent: chance
that the Navy will be able to aceept the program and remain with jt,

3. Admiral Anderson and Adiniral Yirie indicated {hat the Boclng design is
acceptable (o the Navy and gives every indication of being an acceptable weapon
system,

4. The cholce of source is not au fssue. The Navy representatives agreed that

the Boeing design has improved, whereas that of General Dynawmies has slipped.

. D. C. STrOTHER,
Ideutenant Qeneral, GRAL, DOS/Operaton, Hq, USAF.

[Ref 172:1401]

126

e




GANECL ol i L2

e

o

SNy

GSM/SM/68-07,14

Appendix I: Memorandum to Source Selection Board

(29 Jun 62)

DEVALTMENT OF THE AIR FORCE,
Washinglon, Junc 29, 1962.
Memorandum to: Chairman, Source Selection Boazd, WS-324~-A.,
Through : Chief of Staft, U.S, Air Force,

1. After raview of the presentation of ynur board finéin, s, and recommen-
dations concerning source selection of the I™~1114A, it has been delermined that
additional work with tho two countractors will be necessary. The purpose of
this continuation is to:

(a) Provide the contractors with adequate time to establish their designs
in sufiicient detail to enable {he services 1o assess more precisely the proba-
bmty of the development of their regpective versions into an elleclive weapon
system.

{b) Reconcile the obvious disparily between the contractors’ cost proposal
with the Adr Force standard.

2, Confirming Mr. Korth's and my verbal instructions to you, the following
actions will be taken:

(c) The present Jetter contracis will be amended to require each contractor
to accomplish that work necessary to take corrective action on the deficiencies
ideatified to him'by the system program director, !

{d) Two and onec-half million dollars will be authorized each contraét;)r as"

reimbursement for his eftorts,
(c) Buch confractor will be allowed 60 days ia which to take corrective
action, ana {o prepare and subnit a revised proposal and substantiating data.
(d) Tuc rcsults of tbis follow-on effoxt will be presented (o the Seeretaries

. of the Navy and Alr Xorce on or shout October 22, 1962,

3. Additional guidelines are: :

W) The Source Selection Board presentation will he oriented primarily to-
ward the technical and cost aspects. Yhere litne is availuble to delermine
tho effcet on the total weapon system program, the results may Le presented in
brief smummary form, .

(d) During the 60-day period, approval to work directly with each contivac-
tor as though he were a prime source is granted, Coniractors may be given
guidance in all areas, as {o appropriate correclive aclions, specific equipments,
or similar guidance (o insure maximum benefit from the contractor's cfiorts.

(o) The intent of the Sceretary of Defense to reduce weapon system cost by
maximizing shoilarities of Air Force and Navy versions, and by maximum use
of common equipments and structurcs, ete.,, must continue to guide the efforts
of {lc contractors in ibeir design considerations. The degree of divergence
between tha two versions and the cost imiplications thercof must be idenfified.

(@) TIX weapon system program requirements identified to the contractors
in the RIF? work statement, and the June 1962 review, will be the guidelines
used in ideatlifying deliciencies and implementing corrective nctions.

(¢} Source sclection precedures now established remain in effect, except that
intermediate level briefings ave waived.

RuoENE M. ZUORERT.

[Ref 172:1400]
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Appendix J: Letter to Lewis of General Dynamics
(13 Jul 62)

DrpuTy SECRETARY OF DELENSE,

July 13, 1962.
Mr. RoGeER Lnwis,

President, General Dynamics Corp.,
New York, N.Y,

Diar RooeR ¢ As you know, the Fort Worth division of your company has been
engaged for some time in a competition for the ‘TIX aircraft weapon system de-
velopment program. Representing as it does, a Joint Air Force-Navy develop-
ment Lo yield important improvements to our total tactical capabilities, the LIPX
could well be one of the most complex and largest programs to be undertalken
by the Defense Department over the next teveral years—complex because of the
hiservice use and multimission capabilities required of a single basic airframe
design, large because of {he potentially cxtensive buy of this new alreraft by
both the Navy and the Air Force. Attesting to the competence of its initial pro-
posal, General Dynamics, with Grumman as an associate, was selected in Feb-
ruary of this year as one of {wo from the six competing companies Lo continue
on a funded basis advanced studies leading toward more detailed definition of
this new tactical aiveraft,

Subsequent to submission of the second proposals in April, both finalists were
asked to amend their designs to show how cerlain Navy deficiencies could be
remedied. I'hough the time allotted for accomplishing this was very short,
some imaginative concepts were beought to bear on the problem and promising
solutions were offered. Unfortunately, because the time was shorl, detailed
validation of the new proposals from both technical and cost viewpoints was
not possible. The new wmodifications appear to offer improved tactical utility
for this new weapon sysiem but better substantiation is required to warrant
flual program approval for that design which may be judged superior. Addi-
tional funded work for both competitors has been approved to realize such
substantiation, ’

Before final go-ahead on the program can be given by my office, three condi-
tions must be met:

(1) Satisfaction of both Navy and Air Force that a significant fmmprove-
ment. to their tactieal air capabilities is represented by the winning design.

(2) Minimum divergence from a commmon design compatible with the
separate missions of the Alr Force and Navy to protect the inhervent savings
of a joint prograin.

(3) Demonstrably credible understanding of costs both for development
and procurcment of the complete LI"X weapon system, which costs must
be acceptable in view of the capability added to our military strength
by the weapon system.

Retention of the competitive nature of the source-seleclion exercise on a funded
basis is felt to be the best method for accomplishing the above outlined tasks.
This will mean continued inlensive work by two compeling teams that have
already extended themselves exhaustively in the three foregoing exercises. I
write thercfore to express my appreciation of the effort alveady expended and
to emphasize the importance of the work remaining. X sincerely hope that the
above noted conditions will be met as a result of this final effort and {he culmi-
nation will be initiation of a full scalc weapon system development program—
the first of such magnitude to be biservice fn character from its inception.

Please convey lhese thoughte along with my best wishes to those of General
Dynamics involved in the TFX program.
Sincerely,

(Signed) TRosweri L. GInrATnIc,

[Ref 172:1195}
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Appendix K: Letter to Boeing Concerning Titanium

(9 Aug 62)

HEANQUARTERS, AERONAUTICAL SYSTEMS 1IVISION,
A Toner SystEMs CoMaann, U.S. A Jorcr,
Wright-Patlerson Air Force Base, Olio, August 9, 1962,

Atltention of: ASZB/ASNST

Subject: Use of titaniwa alloys.

To: The Boeing Co.. Military Afreraft Systems Division, Post Ofice Box 3999,
3-1000, 4184 Interplant, Seattle, Wash.

1. Since your company may desire to use titanium alloys as a part of the
airplane structure as a weight-saving measure, the F-111 System Program Office
is issuing the instructions below concerning the use of titanium.

2. The requirements of the work statement with respect to titanium still ap-
plies. Justification must Le presented for each struectural application of
titanjum. Tt is the judgment of ASD {hat—

(@) Tt is not advisable for use in fitlings subjected to motlion or wear
andev heavy load, such as the wing pivot and the stabilator pivot. The
fact thal it does not lend itself to plating is pertinent in this case because

* of poor prolection against wear,

(b) It is not advisable for upplications in heavy section arcas because of
lack of data on titaniwa alloys in heavy sections.

(¢) Titanium has to have certain steps taken to protect against Gissimilar
meilall corrosive action (tapes, sealants, ete.), which, in turn would increase
weight.

3. Tt is emphasized that as a part of each proposed application, justification
will be required for the use of titanium in preference to other materials, and
further, that corrosion protection and structural integrity provisions have been

properly considered.
: Signed) CHARLES A. GAYLE,

(
Coloncl, USAF, System Program Director,
Deputy Commander/Sysiems Management,

e T R

[Ref 172:1347]
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ACRONAUTIOAL SY8TEMS DIVISION,
OrrIce oF fite COMMANDER,
Wright-Patlerson Air Force Base, Olio, Scptember 13, 1962,
Subjeet: Instructions {o Chairman, '
To: Chairman, Kvaluation Gronp, weapon systemn 824A.,

i. The Seccretary of the Air Iorce has dirccted that additional .work be
accomplished with Boeing and General Dynamies, to be followed ;Ly submission
of revised propesals on or about September 10, 1862, In {urn, evaluation of
these proposals will be accomplished and presented by the Source Secleclion
Board to the Sceretaries of the Air Force and Navy, on or about October 22,
1962,

2. Procedures and criteria {0 be uiilized in this evaluntion, will be in accord-
ance with original letter from the Chairman, Source Selc..ion Board, to the
Chairman, Jevaluation Group, as mrodified by supplemental letters.

8. The EBvaluation Group is responsible for all areas except Yearvier com- -

palibility” and the Navy AMCS fire control system, which will be aceoinplished
by BuWeps. The briefing {o the Source Selection Board and subsegeunt presenta-
tions will be oriented foward the technical and cost aspeets; other areas will be
presented in brief summary form. “Carrier compatibility” and the Navy five
conirol system portion will be prepared by BulWeps and submitted to the Chair-
man of the Iivaluation Group in suflicient time for timely review and integration
into Evaluation Group briefings and reports.

4. The schedule proposed for performance of {he evaluntion and presentalion
to the Sceretaries Air Force/Navy is approved. Proposed schedule is as follows:

Source Sclection Board, October 23, 1962. .

Comumanders, October 24, 1962,

Alir Council, October 25, 1962. .

Seeretaries Air Force/Navy, October 25, 1062,

Chairman, Eraluation Group, will be prepared {o brief D.D.R. & E. and Seecre-
tary of Nefense following briefings to Secretaries Aie Force/Navy. Briefing to
Source Selection Board will be accomplished at Wright-Patlerson AFB, briefings
to commanders at Andrews AFB, and all other Lriefings in the Pentagon.

6. A written report of this evaluation is required. TFormat and content as
established by {he Chairman, Evaluation Group. Briefing materials and require-
menis will take priority in Evaluation Group actions. Written report will be
submifted at the fime of the Source Sclection Board briefing, if possible.

6. Contractors have been instructed o subsnit complete new proposal material,
Evaluation results will be based on this material.

7. Concurrent with evaluation of proposals, Evaluation Group personnel will
fdeelify deficient or problem items, as determined by their review of contracior-
submitted information. Items will be documented for each contractor, to be used
during contract negotiations after announcement of single source.

8 During the performance of ihe cviluation, Chairinan of the Evaluatien
Group will establish a format and content of “debricfing” to be given to the
losing contractor. Debriefing will emphasize those items necessary to reason-
ably identify to the contractor where his weapon system was deficient.  Source
selection procedures will not be compromised in {his “debriefing.” It is cin-

pliasized (hat this aclion is to eslablish the format and type of information that
will be included ina “debricting.” .
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Appendix L (Continued)

9. During the cvaluation perjod, Chairman of the Fvaiuation Group is au-
{harized to make verbal or wrilten request to the Lwo contvactors concerned,
hold such meetings or request such information deemed necessary for cluyifica-
tion of any of the data submitled by Rocing and Geveral Dynmmics. “Lhe fnlent
of this aulbority is to insure maximum benefit from the efforts that the two
canlractors have expended. Meetings or Qiscussions-will be monitored by the
Cagirman or an area cochairman. ¥or the purpose of evaluating “carricr com-
palibility” and thé AMCS evaluation, the head, Evaluation Branch in the Navy
BuWeps will be delegated similar authority.

10. \Weapon system specifications will be utilized in accordance with provisions
of letter daled April 6, 1962, from the Chairman, Source Selection Board, to
Clmirm;m, Iivaluation Group. Provisions of paragraph 1.L.(2) same letter do
not apply.

11. Ckairman, Xivaluation Group, will be prepared to brief the TFX/I-411 '

presentation as previously presented fo the Air Council, to Sc ‘elary of Defense
when this source selection briefing is presented.

12. Contractors have been requested to present a study of improved air-to-
air capability for the lactical version, based on proposed changes to SOR re-
quirements. Bvaluation Group will performn an analysis of these studies and
present resulls to the Source Selection Board 2s a summarized briefing, Pres-
cntation of this briefing will also be required up to and incinding D.D.R. & E.
lérieﬁug format and content will be as established by Chairman, Ivaluation

roup.

P R
13, All participating agencies bave been notified that the Braluation Group -
will be reconvened on September 10, 1962. Persomnel assigned to the Bvalua- -

tion Group bave been identified, and will be available on the date specified.
Finnal rclease of Iivalnation Group persounel will be determined by the Chairman.

14. Xvaluation will be accomplished to carry out full intent and direclions
of Secretary of Air Force memo daled June 29, 1802, copy furnished to Chair-
man, IBvaluation Group.

15. Provisions of all previous letters from Chainnan, Souvee Seiection Board,
to Chairman, Evaluation Group, ave applicable. Instructions in this letter
superscde previous instructfons where conflict may oceur,

R. G. Rurkge,
Major General, U.8. Air Force, Commander.

[Ref 172:2078-2079]
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Appendix M:

Rating of Contractor Proposals

. BAC am
. TECIINICAL
' Systems analysis Integration, and growth potential. Qoo Qood.
N Alrvehicle...... Good... ..| Good,
i Propulsion subsystem.. Good Qood,
¢ Flight control. .. Goo( Qood.
’ Sceondary power and environmenta) eONtro)e. ..o ooooesooomeos Very good..ueeeen. Very good.
Offensive systems. . d ood,
Mission and traflic control........... Very good......... Very good
5 Acrospace ground equipment (A E) Fair ood.
: Reconnefssance, Qood..... Good,
I Penetratlon nids Very good .| GQood,
. Crew provisions Qood..... Good.
! Test eoneept...... ... Very good Very good.
; Reliabliity e oo oeecceeeercananes z{ Good Fair,
Electromapnetic compatabifity (ENMC) Good Qood,
Personnel subsystein Qood Very good,
10GISTICS
' Malintenance... Qood Qood,
3 Supnly. Qood Good.
Tran<portation Good .| Qood.
hy rocurcinent Good Good.
A > MANAGEVENT .
FProgramn plannt Qood..... Yery gnod.
?’ Prozluction Very good «eoVery good.
N Management aud organization FExcelient ’I?xccllcnt.
Y t reglisin et Falr. Falr.
£
3 . OPERATIONAL 3
4 M Opcrational utility, Yery pood Good.
Support requirements... termasessassaanans 000.eueennaanea. Uood,
Weapons delivery capabllity. Good Good.
[; Rec f Very good Good.
]
1
'1 . C; Sub.;cqucntly cleared for release by Department of Defenso by letter of Mar. 5, 1063, to thic Cleneral
k unsel,
i

General conclusions are: .

: (1) Both contractors bave the capability to successfully design and produce
{ this weapon system,

| (2) Both designs are acceptable as initial developinent design configurations
3 to the using agencies involved—TAC and the Navy.
}

Cagk

(3) Both designs will require further design refinement nnd changes can be
expected during the development period.
: . (4) When fully developed, the operational tactical ajreraft will markedly
' i fmprove the capability of the Tactical Air Command in carrying out its assigned
4 missions, espeeially in Himited war.
i (5) Similarly, the Navy version, when fully developed, and when configured

\ with the new long-range, air-to-nir missile, will markedly improve existing fleet
3 air defense capability. .

[Ref 101:147]
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Appendix N: Letter From Source Selection Board (2 Nov 62)

ABKONAUTICAT, SYSTEMS DIvIsION,
WRIGHT-I’ATTERSON AIR Fonck BAse,

November 2, 1952,
Subjeet.: WS 324A (PIX/I-111) Source Selection,
To: Commander, AILC, Wright-Palterson AFL, Ohio.

1. The WS 324A System Source Selection Board met on November 2, 1962, to
review the fourth submission of source data froin Boeing aud General Dynamics,
inresponse Lo letter of instructions from the Scevetary of Air Force dated June 29,
1962, Voting members of the Board were: BUWEDPS, Rear, Adm. I¥, L. Ashworth;
ARLG, Maj. Gen. "2 A, Bennett; 'TAC, Maj. Gen. J.IX. Moore; AFSCO, Brig. Gen.
AL\ Culbertson.

2. The Jatest duta submissions by the two contractors have corrected previously
fdentificd deficiencies, and result in two designs that approach equality in size,
weight, performance, and Air Forvee estimuted cost. Ilowever both contrs~tors
i presented inare optimistic cost quotations than Alr Foree standards.

3. The Board unanimously recommends that X be selected as the source. Some
considerations bearing on this decision are—

(a) Superiority in all major aspects of operational capability.

(¥) Lower quoted cost.

(c) Positive ground deceleration mechanisin,

(d) Grealer weapons sclectivity and earrying ability.

(06) Yessrisk of foreign object damage and missile exlwust degradation of

engine performance,

! 4, It is the unanimous opinion of the Board that competitions between the two
contractors has achleved its purpose and any further refinement of competitive
designg is unjustified. It is recommended that company X be confirmed as the

4
K2

S
5

R »
B e -

a1

£ WS 324A source. .
L : (8) R. G. Ruegg,
3 . R. G. Rukca,
7N Major encral, U.S. Air Foree,

Commander, ASD, Chairmas, SSSB,
[Ref 172:1164]
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Appendix 0: Letter from General Sweeney
g 1
E
. LIoAnQUARTERS TACTICAT, AXR COMMAND,
A . . U.S. Ar Joncs,
. . . Orrice oF 1318 COMMANDER,
Langlcy Air Force Basce, Va.
X . To: Headquarters, USAR (AWCVC) Washinglon, D.C.
. Subjeel: WS32{A ('I'FX/IrM111) Souree Selection.
1. I have reviewed the findings of the WS324.A Syslem Source Selection Board
H and have cerefuily considered the factors evaluated. I concur with the unani-
mons rcecommeandations of (he Board that company X be confirmed ns the
: WS324A Source. . .
; . 2, There may be little to choose from between the two proposals as far 2s the
£ ) Navy role is concerned. llowever, in my opinion there is considerable difference

between {he Lwo propozals &5 far as the ‘CAC role is concerned. X believe that
company X has a much better aiverafi with the following advantages which
make it far superier for {he 'LAC role:
{ (a) Alrscoops above the wings will reduce the risk of foreign object
damage and the possibility of engine flame out when missiles are fired.

1 (o) A thrust reverser which will provide better deceleration both in air
f mancuvering and on hnding. ‘Cne latter is especially important on wet
01 icy runways.

(¢) A much greater ordnaneéd carvrying ability which will provide a broad
range of weapons scleclivity aud capability.

.

¢ Ad) A ferry range of over [deleted] miles, which is substantially greater
¢ than for company X's proposal. '
5 (¢) Dual wheels which weigh less and arc more easily changed in the
] " field without heavy AGL.
«7) Abetter aix ground fire control system. .
’ 8. 1 firmly believe that company X's proposal will produce a superior weapon
p system that will provide a substantial jmprovement in TAC capabilities.:
i 1 believe just as firmly that company Y'’s proposal will not provide the same
» - increased capabilities. 1 urge that compauy X be confirmed as the WS324A
3 Source.
H (s) W. C. Sweeney, Jv.,
" W. C. SwreNEY, Jr.,
R General, USAL, Commandeyr,
\
: [Ref 172:743]
g
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Appendix P: Affidavit of General McKee

AFFIDAVIT OF GEN. WinniaM P, MoKee |

COMMONWEMTIT OF VILGINIA, *37
COUNTY OF ARLINGTON, 88¢

Wiltiam I MeKee, having been first duly sworn, deposes and suys: *

“1. X am a general in the U.S. Air Force and mm Vice Chief of Stafi’ under my
fmncdiate superior, Gen. Curtls I5. LeMay, the Chief of Stafl.”

2. I assumed this duty July 1. 1962, and for 9 years prior thereto, 1953 through
3962, I wus vice conmander of the Alr Materiel Command, and thereafter, co-
aander of the Alr Joree Logistics Conmupd

3. For a number of years the Air Force has ntilized a thorough selection sys-
tem for tho purpose of determining the source, or producer of cortain of its
major weapon systems,  Fhe source sclection system ix designed to minimize any
Liag in the decision and also to assure that the Afr Iforce gels what it needs.

4. My duties at Afr Materiel Command, Air Force Logistics Command and as
YVice Chier of Staff have brought me into close contact with several major source
selections including the B-70, Minutetuan, Titan, Atlas, Skyvolt, Ilound Dog,
Dyna-Soar and the 1-108.

5. Tho recommendution of 4he Source Sclection Board is made available to
tho three Afr Force commanders concerned and to the Air Force Council. The
Council comprises the six Depuly Chiefs of Stafl’ of the \ir Foree, of Jicunlenant
goneral rank, and the inspector general, I am Chairman of the Air Iforee Coun-
cil.  The Adr IPorce Councll, after receiving the recommendations of a Source

Scleetion Board, makes appropriate comment and forwards the reconumendation -

to the Chief of Staff. The Chief of Staff' then approves or disapproves the Coun-
¢il recommendation, and forwards i, with appropriate comments, to the Scere-
tary of the Alr Force for action.

G. To the best of my knowledge and belief the recommendation of a Source
Sclection Board on o major weapon system which was thereafter confivined by
the Air Force Council, has never been overruled al whie secrelarial level uutil
November 1962 in the source scleetion involving the TFX/I-111. .

7. In thal case, the Alr Force Council received a recommendation from the
Source Selection Board which in this case, beeause of the biservice nature of
the aircraft, had an additional Navy admiral as a member. 4'he Board unani-
mously recomniended the selection of Bueing as source. The Board was assisted
in its Geliberation by recommendations rorwarded from.—

Gen. W, C. Sweeney, Jr., commander, Tactical Air Command.
Gon, Mark E. Bradley, Jr., commander, Air Foree Logistics Command.
Gen. B. A. Schriever, commander, Air Force Systems Command.

Each of these separaté recommendations recommended the selection of Bocing
as the producing source for the TINX. '
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Appendix P (Continaed)

8. On November 8, 1062, {he Afr Force Council met. I acled as Chafrman,
Other members were—
Li. Gon. Frank A. Bogart, Comptroller of the Air Force.
Lt. Gen. G. P. Disosway, Depuly Chicf of Staff, Operations.
Li. Gen. W. H. Blanchard, the jnspector general.
.. Gen, James Ferguson, Deputy Clitef of Staf, Research and Technology.
Lt. Gen. W, 8. Stane, Deputly Chief of Staff, Personnel.
Lt. Gen. 1% 1. Gerrily, Deputy Chicf of Staff, Systems and Logistics.
Maj. Gen. IL M. Wade, Assistant Deputy Chief of “Stafl, I'lans and
Programs.
Also voting with the Counecil that day were—
Rear Adm. W, E. Willis, Acting Depuly Chief of Naval Operations for Air,
Rear Admn. I 8. Masterson, Chief, Bureau of Naval Weapons.
Rear Adm. C. 1. Booth, 11, Director, Progrums Division, Office of Chief
of Naval Operations,

9. Because of the clear operational superiority of the Boeing alreraft and
other factors, the Air Force Couneil, with Navy metbers, voled unanimously
to recommend Boeing as a source {o the Service Scerelaries. liere was no dis-

: gont within the Air Foree Couneil, including the Navy members mentioned above,
on the “clear and substantial advantage in the Roeing proposal over the Genernl
Dynamics propesal which is magoified by the environment found under the
austere conditions usually inherent in limited war actions.”

10, On November 23, 1962, the Air Force Secretary, Eugene M. Zuckert, in-
formed me that on the following day an announcement would be made that
General Dynaumies had been seleeted as a source.  General YeMay snd X imue-
dintely visited Mr, Zuckert and attempted to dissuade him from this decision.

¢ We were unsuccessful, .

11. Where are many reasons for the strong prefecence for the Boeing design, -
which are set forth in tka Alr FPorce Council action of November §, 1932..7 One
of {hese i« the clear advantage that the Boeing design has by reason of the
locution of its airscoops al a high level, in minimizing the ingestion of forecign
objects into the air Intake scoops. In my estimation, the General Dynamies
alrplane, with its low airscoops, could cost us a significant amount of money
in maintenance and repairs and wonld increase the danger of engine failure.

12. Boeing preposed the ulilization of a thrust reverser. X see no serious
technienl problems in adapting this excelle it device to fighter aircraft. Rocing
has pioncered in this field and is de.igning, manvfacturing, and using thrust
reversers ou all of their commercial airerm . thranguout the world,

13. It is my vicw that the operational factors should be the overriding con-
stderations 1o all others in choosing belween the two proposed systems beeause
these aircraft are being procured for use in event of war.

14. In Juno 1062, prior to my asswmption of duly of Vice Chief of Staff, when
it was decided at the secretarial level to return the recommendations of the
Board for a fourth evaluation, Air Iorce Seeretary Zuckerl and Navy Scerctary
Korih directed the Source Sclection Board to work with bolh competitors as
ift they had been chosen as prime contraclors. To the best of my kuowledge
there has never before been, in a competition, this type of fustruction issued.

15, In producing the B-5S, General Dynamies Aid a creditable job but the air-
crafl was a lot more expensive than originally planned. Part of this increase
was the fault of the Government, It is my view that, all things beiug considereq,
Boelng is a belter producer.

16. Duving the entire source selection procedure there were no political pres-

* sures brought {o bear on me or, as far as I know, any of the uniformed personnel
within the Air Force.

17. Atlached hereto is a statement regarding workings of the SSB which is
made a part hereof.

WiLriaMm . McKEee.

Subscribed and sworn to before me this 13th day of February 1963 in the
Co[mnt_v (])f Arlington, Commonwealth of Virginia.
[sEAL;

Karrn J. BirER,
\ Notary Public, Arlington County, Va.

My conunission expires September 4, 1964,
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Appendix P (Continued)

Frunvany 13, 1063,

STATEMERT REGARUING PROCENURES o SYSTEM SOURCE SELECION

In order to explain the rationale hehind the Alr Ioree Council recommendation A
to the Chief of Stafl in the selection of a contractor for production of the LINX,
I believe it wonld prove worlthwhile for the subcommitlee to have n thorough
understanding of the Councit functions and participation with respect to what .
< * we call system source selection procedures.” !

The Air Foree Couucil was formed by the first Chief of Staff, Gen. IToyt S. :
Yandenberg, in April of 3931, as an agency of the Chief of-Stafl. It was charged
! quite simply with formu'ating Air Foree objectives and policies and reviewing
L programs for thelr implementation. 1t was also charged with dissemination of
1 program and policy guidance to the Afr Staff. Chairmanship of the Council at .
3 that time was given ns an added duty to the Vice Chief of Stafl of the U.S. Air

Force, and membership confined to the Deputy Chiefs of Staft, the Comptroller,

and the Ingpector General. Under its first Chairman, General Twining, the

Council hecame the senior deliberative and advisory Lody for the Chief of Staff.

Over the years thie orviginal concept of the Council and its system of operation

have not varied, and one Chief of Staff after another has found the considered

advice of his senjor responsible Deputies most useful in arriving at the kinds

of decisions which confront the military chief of so large and enmplex an orga-

nization., The Council has alsv become the appropriate agdéney for resolving

divergent stafl' views which did not prove susceptible to resolution through

normal staff procedures.

After a period of long trial, the Council beeame a fixture in Air Staf? organiza-
tion and was formalized by the publication of a suitable Air IPorce 1egulation
{No. 21-6, currently deted September 10, 1051) and a Ieadguariers oflice instruc-
tion for use within the Pentagon (JI0X 21-1S, currently dated November 30,

1000).  "Throughoutl this time the Council has always been chaired by the Viee

Chief of Staff and hns always consisted of the licutlenant generals sdrving on the

Air Staff. There is a small secretariat of three officers v:'ﬁich provides the usual

services of writing the papers and disseminating the decisions and guidance.

It can be easily seen that so important a problem as the selection of a muajor
weapott system would fall naturally within the purview of the Council before N
o tinal deciston was made by the Chief of Staff or the Seerelary of the Air Force.
For some time the Couneil has participated in this way in reviewing the recom-

* mendations of the major commandsx as to the selection of a contractor to produce

a weapon systemy in response to & specific operational requirement of the Alr

Force. As an example, there have been 18 baste-Air Force Council actions on

source selection sinee January of 1959, 1n early 1959 the Alr Force regulation

governing source selection procediives (ATFR 80-3, April 28, 1950), among other ;

things, specified the partienlar role of the Air Force Conneil in these procedures. - . N

Prior to thal time the Councll was operating on an internal instruction at the i

direction of the Viee Chief of Staft, The regulation published in 1959 was super- :

seded In April of 19062 Ly an updated version published during the normal

periodic review of Alr Foree regulntions (AFR 70-153).

Generally, it is our policy that the source of selected Air Foree systems and
major subsrstems will be determined by system source selection precedures.
Since the function of Alr Force Systems Command is to develon and/or produce
a new systent or subsystem, our headquarters usually directs General Schriever's
ITeadquarters to utilize the source selection procedures to select & new system or
subsystem. e normal procedure is to set up a Svsten Source Selection Poard
ag an instrument of the Systems Conmmnang, of tue Yogistics Command, of the
proposed using combat command, and others who have a direct interest. This
Board invesligates, evaluates and makes recommendations on a preferred source
or sources for the development and/or production of a system. Only well quali- '
fied personnel, generally with experience in the procedures. are assigned to {he ’
SSSB, and the senfor member from cach Command is usually a general oflicer, .

According to our procedures, when the objective of the SSSB is to evaluale
specific proposals, the Bonrd designates an evaluation group w perform Guties
specified by the Board. The evaluation group may be subdivided into several
teams for the purpose of coverlug specific arcas of consideration, such as tactieal
Teasibility, logisties, operational utility, production, manufacturing and manage- | . g
ment.  When the Board has finished considering the recommendation of the < ¢
cevaluntion group, it makes its own evaluation, which, in turn, is indorsed by :
each of the major commanders concerned, over hig personal gignatlure, and
g:)r\vn;'lded separately (o headquarlers, USAF, to the Secretary of the Air Force

unctl,
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Appendix P (Continued)

AL an appropriate time the Council distens to the {inal presenfalion of thie
evitluzlion grenp, reads the recommendation of (he SSSB and consults the writ-
ten recommendations of the major commanders concerned. At that thoe, the
Council makes its own recommendation over the signature of the Chairman to
the Chief of Stafl of the Air Force. The final source selection is wade by the
Chifet of Staff and the Secretary of the Air Fovce, as-appropriate, .

This is precisely the courge that was felloweq in the case of the TN, Ag s
already known, we added to the procedures in this case Ly incorporating U.S.
Navy participation as members of the evaluation group and voliny members of
the 8SSB. Further, in all of the meetings of the Council relative to the 1NN
from Junuary 24 onward, there was naval flng officer pavticipation. Thus, the
senfor naval flag officer joined with the Chaivman of the Afr Force Council
in siguing e recommendntion of (ue Council to (he Chief of Staft, and, in this
case, to the Chief, of Naval Operations, .

With this background in mind, may Y add that (he only Council meeting on
the TFX in which I personally participated since heeoming the Vice Chief of Staff
on July 3, 1962, and hence, Chairman of the Air Toree Coun‘cil. was on Novem-

ber 8.

This statement is a part of aflidavit signed by Gen. William I, McLkee on Feb-
ruary 13, 1903. .

—

X DeraveMenT o THE Atk Foicr,
. . CFFrICE OF THE Ci0EF or Stawr,
V.S. Am Fonce,
Washington, D.C.

Reply to atiention of ; AFGCS.. *

Subject: (1) Recommended souree for WS-821A (TIX/T-111). .
To: Chief of Naval Operations.
Chief of Stafi, USAT.

1. On November 8, 1962, in joint session Admirals Illis, Masterson, and Hooth,
and the Air Jorce Council contivued consideration of the Sourca Selection
Board report on the above subject and ananimously recomumend that you
approve tae Boeing Aireraft Co. as the single contractor for developnient and
production of the 118X, ’

2, It wasnoled that: .

(a) Continuing dellberations by e Source Selection Board were responsive ,
to:

(1) Original instructions from this headquarters,

(2) Resulls of the three previous evaluations.

(3) Seerctary MeNamara’s instructions to the Secretaries of the Air
Force and the Navy which provided additional time for refiucment. :

(4) Letler from Deputy Secretary of Defense Gilpatrie, dated July 13,

1962, to the contraclors; ang

(3) Secrctary of the Abr Yorce letier of June 29, 1962, incorporating the
verbal instructions of the Secretary of the Navy,

(1) Yrocedures of the Sowrce Selection Bourd have been basically the same
as those heretofore identified in previous evaluations. Most pertinent parts of
the Sceretary of Defenge instructions concern :

1) Satisfaction of both Navy and Alr Force that a signifie:
ment {o their tacticeal air cipabilities is represented by the winn

(2) Opnrational flexibility.

(3) Mamimum divergence from a common design compatible with the
separale missfong of the Air Force and Navy o profect the inherent savings
of a joint program,

(1) Demonstrably credible understanding of costs both for
and procurement of the complele TI'X w
be aceeptable in view of {he ca
the weapon system,

(c) Wilh regard to significant milestones, even I a decision is immediately
fortheaming, there will be a slippage of approximately 6 months in the 10C of
the Ist Tactienl Wing,

(d) It shovld be noted that uniil actual work
tractor, all items cannot completely be corvected to the satisfaction of the mili-
tary.  Costs, partieninrly, wili continue {o reflect contractor analysis of the
pregeam until further refinements ure made, Nounetheless, the evaluntion ut this
time Is the result of 'n mmeh more thorough and searching study and has pro-
duced as comprehensive a design annlysis as is now posstble. -

it impreve-
ing design.

development
capon system, which costs must
pability added to our wilitary slrength by

has bezun with a single con-
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(e} Navy participation in this phase of the evalunation has been con siderably
broadened over (he three preceding phases, particularly in the performance area.
Although munbers were ealeulated independently fn Washinglon, they represent
& high do"u-o of corroboration and inlerchange of 1)rocedmo~3 among the Air
hoxce uml Nuvy engineers.  In general, the level of carrier suitability and mls-
sion ncu‘ommnw favors Doecing as in the previous submission, but General
Dynnmices is now acceptable. here nre no major changes foreseen iu cither of
the Navy versions and no clear-cut choice in the naval configuration between
contractors,

(7) Both contrnctors arve overly aptimistic as regavds cost figures. Bocing
estimates the lower cost figure.  Overall, Source Selcchou Board figures nflcr
readjustment also give Boeing a slight ed"c

(g) The System Source Selection Ioarda with naval ﬂng ofticer representa-
tion, lmmxlmoush recomniended thatl Boceing be selected on the basis of

(1) Super imm in all major aspects ot operational capability, °

(2) Lcwer quotod costs.

(8) Xwositive ground deceleration mechanism.

(4) Greater weapous seleelivity and carrying capability ; and

(§) Tess risk of forelgn object damage and mililary lovs dc"mdution of
engine performance,

(1) For varving reasons, in .udition to these cited above, the commmldcr,
FAC (Using Command) ; Chief, BuWeps; commander, A Logistics Command;
commander, AF Systemns Communandg, oudorscd the selcctiou of lhc single Source‘
Selection Board, Commander, LAC emphasized that the Boelng proposal will
provide a substantial Improvement in TAC eapabilities, while the General Dyna-
mics proporal will not provide the same capabilities. Chief, BuWeps emphasized
the thoroughness of the evaluation in BulWeps which assures thal. the naval
requirement has been met.  In addition, he emphasizes that. there is margin for
growih in both proposals, but he cantioned against major changes wlich could
invalidate the response to the requirement. Chief, BuWeps also notes the inter-
dependence in the long range afv-to-air naval role oI the funding for missile sys-
tems as well as for this wanned system.

I 3. 1t was agreed:
5 IR (a) Bolh conlmcloxs have the capability successfully to d&.slgn mld produce
3 this weapon system.

() Both deslgns are acceplable as initial development design configurations
{o the Using Agencies involved, 1'AC and Navy.

(¢) Both designs will reqguive further dosign rcﬂuemcnt and chan"os c:m be
expeeted during the development period.

(d) When full\' developed, the operational tncllcnl afreraft will nmr!\cdly .
improve the capability of the Tactical Air Command in carrying out its assigned
missions, especially in limited war,

(e¢) Similarly, ihe Navy version, when fully developed nml when configured °
with the new long range air-to-air wmissile, will markedly improve c\lstlnf' Fleet
Alr Defense capability.

(7) The competition between the two contractors has achieved its purpose and
any further requirement of competitive designs is unjustified.

(g) Extremely close management coordination between the Navy and ¢he

o Air Force will be required to keep a €083 REUS (sie) Fixed Price Plus Incen-
. tive Fee contract meaningful and within stated lmits,

() There is o clear and substantial advantage in the Bocing proposal over
the General Dynamics proposal which Is magnified by the enviromment found
under the austere conditions usually Inherent in lhmited war actions.

[s] Wirnntax J. McKee,
General, U.S. Air Force,
Chalrman, Sir Force Council,
[s] W. E. Enus,
Rear Admiral, USN, A clmg DCNO (Air).

AN

b . Approved Novembey 8, 1962,
. Cuntis B. LeMay,
\ . . Clicf of Staff.
Buoeenn M, ZuckenT,
Bceretary of the Air Foree.
*Approved Nevember 8, 3962, N
- . . {s] Grouar W. AxpEnsox, Jr., *
Chicef of Nuval Operalions.
e Konrmir,
Scerctary of the Navy.

[Ref 172:763-761]
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Appendix Q: Korth and Zuckert Memorandum (21 Nov 62)

DEPARTMENT oF THE AIrR FORCE,
OrFICE OF THE SECRETARY,
Washinglon, November 21, 1963.

MEMORANPUM FOR THE RECORD

We {mve reviewed the source selection evaluation for the TFX (i-111) most
carefully.

This evaluation is by far the most comprehensive source sclection evaluation
in our experlence, and we have great confidence in the deiails as well &s the
general conclusions. The magnitude of completed work provides a reliable
indication of the quality of hoth tlie proposals and the evaluation. Requirements
of the work statement have been met in practically all areas by both contractors;
where apy deflciencies exist, adequatle provision bas been made to comply with
the work statement. All the necessary information is available for sclecting a
<contractor, '

The cvaluation has produced an adv.nced aireraft operationally acceptatle
to both the Navy and Air Force users, It will be a true biservice aircraft, provid-
ing for both the Alr Foree tactical fighter mission and the Navy carrler-based
fighter mission. . .

As both services agree, the TIX design represents a significant advance in the
state of the art and results in & weapon system superior to thiose now in the
inventory or in production for etther service, The TEI'X can provide target cov-
erage at n higher mach number than present aircraft and approximately five
times tho range in performing a typical mission profile,. The following is n com-

parison of the TIFX and the I™~4C, using the General Dynamics version of the
TFX as an example,

TFX F~C

Ferry rango.
'Il‘nquﬂ d(;ft{\anm. .
anding distance
Rango at altitude (suporsonic) Deleted Deleted

Range at sea Ievel (supersonic) ..

Alttranis o & D, vosts X : $503,000,000 | $168, 000,000

In its design the TFX has unusual flexibility and growth potential, Improve-
ments in powerplants, weapons, and special equipment can be anticipsted, fol-
lowed by new techniques and new missions. Growth potential is an important
;(imls‘lderntlon, because the life of the aircraft should be long to justify the

zh cost.

It is apparent from the cvaluation that the Boeing and (ieneral Dynamics
proposals, although posscssing strong disshnilarities, are rated equally., In

" the raw score comparison, General Dynamies received 175.0 points and Boeing
. 172.1, a difference of less than 2 pereent.
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Appendix Q (Continued)

‘The Air Force glves a significant edge to the operational characteristics of
the Boeing aireraft, beeause of its longer forrylug range, greater firepower, and
the provision of tlnubt reversers for increased maneuverability. The Navy also
favors Boelng's operational features but to a lesser degree, attributable in part
to the lower number of Boeing alrerafl which could be accommodated aboard
a carrier [doleted]. In the Navy version the Iloeing proposal has a speed re-
striction which wounld requive additional weight Lo be added.” The General
Dynamics aireraft is slightly inferior in weapon selectivity and carrying capa-
bility ; however, its superior supersonic performance and Inck of a speed limi-
tation are considered to Le basic advantages which can overcome the deficiencies.

Inasmuch as elther of {he proposed aireraft can perform the wmission requirved
by both services, and the evaluation of the proposals provides no overriding
margin between the competitors, it is necessary to consider other factors in
evaluating these aireraft.

Tho first of theso is the degree of commonness. A high degree of common-
ness will initially provide a larger number of identical parts and their required
tooling, and & future higher rate of common maintenance and operativg spaxes,
General Dynamics has a distinet edge in this arer, and more closely acheres to
tho Sceretary of Defense guidelines {o “reduce weapong system costs by maxi-
mizing similarities of Air Force and Navy versions and by maximum use of
common cquipment and structuves.”

., On a reasonably comparable Lasis, 85 percent of {he parts in the General
Dynamies version aie ideutical, contrasted with G0 percent in the Boelng
preposal. This factor, wo belle\( will become increasingly important as the
dovelopment programw of. the ahcrr-ft evolves. Turtliermore, it is doubtful that,
fu the normal course of development, Boeing can maintain their degree of com-
monness. ‘This conclusion is reinforced by the fact tuat Boeing contemplates
separate static test programs for their two versions. As stated in the cvalua-
tion, Boclng ''is, in effect, proposing two different alrplancs from the structural
point of view."

It Is significant that General Dynamices' integrated program for the two ver-
sions of the aireraft showed a reduction of $623 million, in comparison with
their cost of developing the two versions separately. The saving in the Bocing
prroposal was only $397 million, emphasizing the degree to which Boelng's
version are less similar than General Dynamics’,

+ Another factor concerns the reservations expressed by the I\m\' c"mdin"

the structural aspects of the Locing progosal.
1t is believed by Boelng that components used in the Afr ]:‘oxcc alu.mft can be
manufactured by the same tooling and reduced for the Navy aircraft by ma-
chining. It scems reasonttble that if the Navy veservations as to the adequacy
of the Boelng design tura out to be sound, necessary modifications of the strue-
tural design wm further rveduce the degree to which the Docing versions will
be commmon. In addition, if the Navy’s reservations as to the structural integrity,
the fatigue problem, and the jntroduction of titaninm in struetural members are
well founded, further manufacturing problems may be hmoduced which are not
envisioned bv Bocing at thic time,
Another Iuctor to which we gave constderation was thc ¢ost proposal of the

\ two manufacturers, It is hard to understand the optimism of the Docing esti-
males Yor engineering. tooling, and manutfacturing. With respect to toolin"
cosls, it appears from the cstimales and the rutionale used by Bocing that thev
are approaching the developuent of this sircraft on a very simple basis. Boeing
has reduced its man-hour esthmates for manufacturing by as much as 30 pcxcent
below the Industry average and has based much of its estimating on experience
with B-52, KC-135, B-47, and BOMARC costs. It is not believed that this
e\perlence is dlrcctly npplicnme to a high-density, complex fighter aireraft.
Bocivg provided for acguisition of duplicnte tooling m the production program,
which reduces the R.D.T. & I3. cost esthnate. Sustaining tooling man-hours
have been reduced to a most unrealistic level and sustaining cogiucering has
again, through bookkeeping, been costed in the production program rather than
in the R.D.P. & E. program, ‘This implies that there would be no manufacturing
gifficulties due to enginecering change proposals during the research and dcvelop-

ment program,
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Appendix Q (Continued)

A We conclude that the Boelng formula for estimating the cost of the aireraft
resulted from an overoptimistic fmpression of the complexity of the TFX in
* relation to Boeing-produced bombers. Bocing’s estiniates for the total research
and development program are so low that, dn our c¢pinion, they have seriously
misjudged the difliculties to be expeeted in this aireraft of new concept.
There arc additional examples of cxcessive optimism in the Boeing proposal—
the apparent belief that thrust reversers can he developed without major prob-
! lems and engincering changes; the view that the variable sweep wing can be
quite casily applied to the '.I‘FY concept; the use of tilanium ju’ structural
: .members; and the unique design for the propulsion installation. Thesc ex-
§ “amples suggest, it our experience s any guide, that much redesign and testing
would bLe neeessary, contxnry to the reduced engincering estimates and cest
:+ indicatcq in the Boelng proposal

Conversely, it is noted that the General Dvnumlcs proposal applies extensive
engincering and test effort to the dev clopment program and could be considéred
as bclng conservative. It is felt that this approach is more likely to mect the
development milestones and cost goals than the Bocing proposal.

In.analyzing the summary of ratings in the evaluation, it is pertinent to note
that the General Dynamics evaluation exceeds Bocing'’s in the techuical areas of
air vehicle, propulsion, flight control, secondarv power and enviromnent control,
nission and traflic control, aerospace ground equipment, crew provisions, nnd
personnel subsystems. Thesc favorable areas, in our opmion. outweigh the
deficiencies in offensive systems, recommlssance, and penetration alds.

Further, the favorable rating in production program planning and cost vealisin
provides much credibility to Genera!l Dynamies in areas with. which we are
pariicularly concerned. .

The finnl consideration stemmed from the fact that the General Dyumn!cc/

- Grumman team has extensive experience in the development and production of
high performance, tactical, and carrier-based aireraft. it is thoroughly familiar

with all the problems of stabmty augmentation and supersonic operation. This

experience is not obtained tn developing and producing bombers and subsonic

Jet transports, which have been the major portion of Boeing's experience in
o reeent years.

[

Y

PR ™

It is our opinion, thercfore, in vievr of the fact that both airerafl prop-scd
arce aceeptable and offer a capability far heyond present-day aiverati, we should
accept General Dynamics’ proposal on the basis that it proposes the greater
degree of commonness, contemplates the use of conventional materials, pro\‘i']cs
the higher confidence in structural design, and offers the better possibility of
obtaining the aircraft desired on schedule and within the dollays programed.
¥nen Korta,

Scerctary of the Nary.
EvceENE M, ZUCKERT,
Secrelary of the Air Force.
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Approved :

Nonert S. MONAMARA,
Bceeretury of Defuase.
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[Ref 172:350-353]
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Appendix T: Specifications and Requirements for the TFX

Demonstrate a capability of flying 30 hours a month,
maintaining 75% operational readiness rate and achieve
a maintenance rate of only 35 maintenance man-hours per

flight hour during test [Ref 56:26].

No ailerons; pitch and roll controlled by horizontal foil.

Pilot can select an infinite aumber of wing sweep angles
(Wing sweep is 16 degrees to 'C.5 degrees).

Ability to carry 48 Lombs externally (Ref 66:53).
Identical and interchangeable engines (Ref 149:53).

Specifications (F-111A)--span, wings extended, 63 feet;
wings fully swept, 32 feet; height, 17 feet; length,
73 feet; weight, approximately 60,000 pounds.

Performance (£-111A)--speed, supersonic at sea level and
up to Mach 2.5 at 60,000 feet; range, transoceanic without
refueling in flight; refueling capability and landing
capability under 3,000 feet.

Specifications (F-111B)--span, wings extended, 70 feet;
wings fully swept, 34 feet; height 16 feet, 8 inches;
length, 66 feet, 9 inches.

Performance (F-111B)--same as that of the F-111A [Ref 185:
R-4B,
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Appendix U: Committee on Government Operations

1 K COMMITTEE ON GOVERNMENT OPERATIONS
) JOHN 1. McCLELLAN, Arkansas, Chafrman
‘ . HENRY N, JACKSON, Washington KARL E, MUNDT, South Dakota
, SAM J. ERVIN, Jr,, Nortli Carnling, CARL T, CURTIS, Nebraske

; ‘ HUBERT H. RUMPHREY, Minncsota JACODB K. JAVYITS, New York

1 ¢ ERNEST GRUENING, Alaska JACK MILLER, Yowa

i : EDMUND §. MUSEIE, Maine JAMES B. PEARSON, Kansas

CLAIBORNE PELL, Rhode Island
TIIOMAS J. MCINTYRE, New Hampshire
[ . ABRAHAM A. RIBICOX'F, Connecticut
!';‘ R DANIRL B, BREWSTER, Maryland

WALTER % REYWOLVS, Ohief Clerk

"
< v

G N ——
PERMANENT SUBCOMMITIEE ON INVESTIGATIONS
JOHN J. MCCLELLAN, Arkensas, Chafrman

? HENRY M, JACKSON, Washington KARL ¥, MUNDT, South Dakota
; SAM J. XRVIN, JR., North Caroling CARL T, CURTIS, Nebraska
4 ' EDMURD 8, MUSKIE, Muine JACODB K, JAVITS, New York
! ’ " THOMAS J. MCINTYRE, New Hampsbire
: h DANIBL B, BREWSTER, Maryland ]
" - JrnoMn 5. ADLERMAN, General Counsel
s . DonALD B, O'DONNKLS., Ohicf Counscl
3 i PmiLre W, Mc® 9a8, Ohfef Counscl to the Alinority
3 ’é Ruzni TOUNG WATT, Ohicf Clerk
‘ (I ' [Ref 172:ii]
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Appendix V: Navy Participation in TFX Program

DEPARTMENT OF THE NAVY,
BuUiEAU 0r NAVAL WEAPONS,
. Washington, D.C., March 20, 1963.

From : Chief, Bureau of Naval Weapons.
To: Secretary of the Navy-,
Via: Assistant Secretary of the Navy (Research and Develepment).
Subjecl s Navy participation in management of F~111 (TIX) program,
Inclosure: (1) Additional functions of the Asslsiant Director for Navy Program,

(2) =111 System Program Oflice oxganization.

(3) RNules for compuling Navy R.D/L, & 5. funding,

(4) Coniraclor liaison ciause.

1. A joint Air Force-Navy agreemient for the management and funding of the
P=1110L1X) was approved by the Assistant Sceretaries (Research and Develop-
ment) of the Air Yorce and Navy in September 1961. This agreement provides
that the ¥-111A/8 weapous syslem program swill be managed under the Air
Yorce weapons syslem concept; i.c.: The complete system will be planned, or-
ganized and controlled as an integraled single program by the Air Forve System
Program Oflice (SPO) located at Wright-l’atterson Air Iorce Dase, Ohio. Lhe
program will be dirceted by an Alr Yorce System Program Direclor who is re-
sponsible for procuring the weapon system to satisfy both Air Force and Navy
requirements.

2. The System Prograu: Director (SPD), currently Col. C. A, Gayle, has the
menagement respousibility for integroting, coouhnatmg, and monitoring the
systemeoriented activities of ell participating users and all Air Fovee field agen—
cies, and for direeting procurceraent in consopance with the approvesd plan. Thic
plan, called the systein package program plan, is a planning and programing
document which will be perioﬂlmll\' updated and wil deseribe the overall
biservice progrim. This plon will be prepured by the S)?0 in collaboration with
Navy and Afr Force participating wgencies. Upon its approval by higher Navy
and Alr Force headquarters, it will bo a dircetive for all users of the aireraft
and other participating agenecies. This system package program plan will be

- the major managewent tool of the System Program Direetor, .
3. Whe In-111 System Program Ofiice (SI'O) will include appropriate naval

personnel, under the direction of a senior naval oflicer, to assist the SPI in his
management of the program and o represent the Chief, Burcau of Naval Weap-
ons n the SPO. At the present timn» there are two naval officers on duty in
the SP0; a third has been ordered; and it is planued to order four move within
the next few months, Of the seven naval officers assigned to the SPO, it is

~anticipated that five will have post graduate engineering education and/ox

previous duty in BuWeps. The senior naval officer in the SPC is desighated
Assistant Director for Navy Programm (ADN)—currently he is Capt, 1. C.
Navis, USN. As direct represcntuti\'e of the Chief, BuWeps, the ADN is or-
ganizationally oriented within the SO subordinate to the Direclor but with
adequale organizational posture to cxzable bim to fulfill the Chicf, BuWeps
responsibility for the Navy version of tllc I~111. Additional ﬂmchons of the
ADN are outlined in enclosure (1). The planeed integration of naval per-
sonnel into the System Program Oflice is Indicated on the organizational chart,
enclosure (2).

4, The Assistant Chief for Plans and I’rograms, BuWeps, currently "RADM
A.M. Shinn (code C) will exercise full coordination authority over the ¥ 1118
program for Chief, BuWeps. The BuWeps I~11113 Program Manager (Code
CD-38) In RADM %hinns oflice will act as point of conluct within BulWeps
where reguests for guidance and .,umxort or cther guestions from (he Assistant
Diveclor for Navy I’rogmm in the SPO, or other exiernal agencles, mny be
referved:; ‘Lhis centralization of prograin managewent anthority is not to be con-
strued to lhmit free exchange of information among BuWeps, the SPO and
other agencies at all appropriate levels. On the contrary, direct communication
betweea Adr Yorce and Nuvy counterparts is essentinl {o (he success of the
program and is encournged.
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Appendix V (Continued)

5. Whe Air Force F-111 System Program Director excreises control over the
configuration of the weapon sysiem ihrough the SPO Confguration Control
Board (CCB). The CCB, normally chaired by the Director, has the responsi-
bility for evaluation and approval or disapproval ef all changes after the con-
figuration baseline for cnch cnd item Is established. The Assistunt Director
for Navy Program (ADN) ir the SO shall be & member of the CCB and he
shall prepare the Navy position in relation to ench change proposal I‘»roug]ut
before the board. Dissenting opinions of the ADN inember of the CCB will

be made a natter of record and will be forwarded to the Chief, BuWeps. Should.

a decision of the Air Force chairman of the CCB be questioned by (he Chicf,
_ BuWeps, it will be referred to the Interservice Senior Configurulion Board.
6. The Interservice Senior Configuration Board is estahlished jointly by
the Commanding General, Aeronautical Systems Division and the Chicf, BuWeps.
'his board will be composed of cqual voting members from {hie Air Yorce and
Navy, plus a chairman, The board will be chaired by an officer of flag or general
rank and the chalrmanship will be rotated between sevvices on a G-month busis._
The objeelive of this board is to control design and engineering -.changes from
the General Dynamies/Gruminan weapon system proposal of September 10, 105‘:2.
to insure minimum Air Force and Navy alreraft divergence, contistent \\'nt_h
meating mission requirements and minimizing total program costs. This board's
responsibility for configuration management will be the same as that required of
the 1~413/C Interservice Seninr Configuration Board by the Del)ul.\"Secx'eta_ry
of Defense in memo to the Service Secretaries daled February 22, 1963, to wit:
(a) Insure a coordinated review and approval of all changes affecting the
Department of Defense invenlory of all 111 aireraft. Strict control shall
be excrcised over chenges to component equipment which is common to the air-
craft of both services.

(b) TImsure that costs and leadtime of engineering, tooling, productlion, re-
traiaing, parls inventories, technical data, and aircraft availability arve de-
veloped prior to change deeistons. A

“(¢) DVevelop procedures that.will ‘enabte each service (e take neecssary action
on “safely-of-flight” change requirements, on an emergency basis, prior to
interservice considerations if neeessary.

7. Navy is respousible for the development and procurement of the Ifughes
Alrcraft Compmny PITIOLNIXN, Missile System which is to be furnished as Govern:
ment Furnfshed Ajreraft Equipment (GFAX) for. installation in the IP~111B.
Navy also is responsible for the development and procuremnent of the Pratt-
Whitney T1-39 engines to be furnished as GFAE for installation in the F-1311A
and F-111B. These major GIFADT contractors and General Dynamics/Grumman
have been directed to develop detalled plans for integrating the PHOEN1X
Missile System and TI~80 ¢ngine in the ¥-111B. These plans ave being jointiy
prepared and will be mutually agreed upon hetween General Dynamics/Grumman
and each of the prime GFFAIL contractors before submission for approval by the
Chief, BuWeps and the System Program Ofiice.

8. The Alr Force §s Ludgeting for all development costs of the I-111 aireraft
and the TP-30 engine. The Navy is budgeting for all deveclopinent costs of the
PIIOBNIX Missile System aad except for this syslem, the Navy cssentially
budgets only for cnd flem manufactluring cost of the I’~-111B. Enclosure (&
indicates the detail rules for computing Navy ¥F-1118 R.D./T. & E. funding.

0. Therve is a problem area, not yet resolved, which is of major concern to the
Navy. The original General Dynamics/Grumman proposil, on which Navy's
accenlance was based, included assembly of the F=111A at Fort Worth nnd the

© F-11103 at Peconle River, Long Island, General Dynamies has stated that dis.
ruption of this original proposat would invaiidate estimates for cost, performance,
and delivery schedule on which General Pynamies/Grumman proposal was sub-
mitted and accepted. However, there appears to be interest’in USATF Iead-
quarters In having thie F-1115 uasscmbled at Fort Worth rather than Peconie
River. An Alr Force/Navy team has studied this alternate assemble proposal
and reported that additional cost would accrue if both versions of the aireraft
were assemnbled at Fort Worth, The Commmanding General, Air Yoree & slems
Command, was sati:ficd with the report and stated his position that the F-1113
should be assembled and tested at the Grumman plant as originally proposcd
and cvaluated. Nevertheless, the question is as yet unresolved and may sielay
program accomplishment and possibly invalidate originul program estimates.
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10. T'he (Iovolopmcnt of detailed plans for the integration of the Phoenix mis-
sile system and 1'I-30 engiue in the X-1131B are being delayed beeause the
SI"O has withheld approval of Grumman's assembly and test of the Navy ajr-
craft. In addition, the devclopment of these plans are affected by a current in-
compatibility belween General Dynamics, Xughes, and Pratl-Whitney contracts
ns regards these contractors' relationships. Al BuWeps request, a conference
was held at Wright Field on February 8, 1963, concerning clauses in General
Dynamies' letter contract which in effeet c\cccdod the scope of responsibilities
that should he contractually delegated to General Dynamies with vespect to its
relations with Ifughes and I’mll—\\rhlln(.v. The Air Yorce SPO representatives
at the conference recognized a need for contractunl revisions and submitted
thelr suggested changes to be compared with BulWeps suggested changes. A con-
tractor linison clause developed by the conferces for inclusion in the General
Dynamics contruet is attached as enclosure (4). The =111 system progrem
dircelor was not present during the dreafting of this clausc and its implementa-
tion as an smendment to General Dynaunics coniract is being withheld, waiting
his approval. The contractor livison clause fnchudes instructions for comdina-
tion and cooperation between prime contractors which are necegsary for proper
administration of related Air IPorce and Navy R.D.L. & E, coatracts over the
next § years,
K. 8. MASTERSON.

ANDITIONAL FUNCTIONS OF TIIE ASSISTANT IIRECTOR FOR NAVY PROGRAM

The Assistant Director for Navy program in the Air Force system projram
shall function addilionally as follows:

(3) He shall report for duty to the Commaading General Aeronautical Sys-
tem Division, 1Ie shall report to the BuWeps fleet rendiness representailve
for naval atininistvative watters. , Ile shall be under the techmical direction of
the Chief, BulWeps, who normally will exercise such direction through tho
BulWeps I-1118 prograan manager.

{2) Hc shall be responsible, under such procedures as the system program
Qircelor (S£D) may establish, for the preparation of these portlons of the system
package program plaus \\hich concern the Navy aireraft.

{3) 1lc shail delegate rond directive authority within the SPO for nll mat-
{ers Iying within his competence and vesources which affect the Nuvy nfrcraft.
Ileavy retfance shall be placed on his discretion to act iudepcndcnny or to refer
to the Chicef, BuWeps, matters which require decision or action by ButWeps, or
higher authority. Such discretion extends to all matters except—

(@) Deviations from established Navy policy;

{¥) Changes to funding of the program; .

(c) Navy approval of the systemn pucl\ngc programs plans;

() Changes to aircraft delivery schiedules; and

(e) Ah“cmrt changes degrading Navy misslon performance, or ultering
operationnl characteristics.

{4) He shall scek guidance and assistance through the BuWeps ¥-111B
program manager as neeled and keep him infermed on program status, progress,
yroblems, significant cvents, matters of a controversial nature, and decisions
made on his own inttiative,

(6) He sholl provide the Air Force wilh full access to the Navy Phoenix mis-
stle system program, TF-30 engine programs, and other Navy GIFH programs
scheduled forinstallation on the 1~131

{G) IIe shall transmit matters of a directive nature fo Navy field activitics,
when required, through ButVeps.

(7) e shall be g member of the SPO Configuration Control Board (CCB).

Rurks ron Costrutivg Mavy LD & B, 11118 I'unpine

Tolal sgstem duvclopment.—Air Force will fund all system development
requirements,

Flypawway—Air vchicle~Novy will fund for end item munufucturm" and
spares manufacturing, k4

Peculiar acrospace ground cquipment (AGE).—~Navy will fund {sr cnd jtem
manufacturing and spares manufacturing.

Pratning.—As concerns hardware, Navy will fund for end item manufactur.

ing and spare manufacturing, Navy will totally fund for all ofier selected .

nonhardware itens.

Data—~Nary will fund for ebgincering data, technical orders, and manuals
that are peculiar to the Navy requirements,

Englweering change ordera—~Navy will fund for end item manufacturing and
spares manufacturing,
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Appendix V (ant inued)

CONTRACYTOR LIATBON CLAUSKE

1. The following cquipment will be proeured by the Government fromn the
other contraclors (OC) lisfed hercunder and shall be supplied to the sysiem
contractor (SC), as defincd in AFR 375-1 par. J§, as Govermuent-furnished
aeronautical cquipment,

Contractor Contract No, Equipmeat
Pratt & Whitnev Ludeceaft, Hartford, | Nov, 63-0140-1f.....cceereeunceroncen Englne TF-30.
onn,
Dtégllliers Alreraft Co,, Culver City, | Nov, 63-0370-d..veeer conecnecaaes] Thoenix misstlo system,
alifl, .

2, It is intended that the above equipments’ shall function integrally with
the weapon system being procured under this contract. Vo assurc the greatest
degree of compatibility in this respect, it is necessary that the SC and the 0C
maintain close ilaison +wilh each other on all matters pertaining to equipment
integration, specifieations, equipment reliability, handbook and technical data,
maintenance aud test equipment, supportability, maintainability, configuration
cs(gml'ol] 1nn(l training equipment. Therefore it is recognized and agreed thal the

shall: :

(a) Bvaluate, coordinaie and/or make comments on all datr, including pro-
posed changes, J3CP's, drawings, specifications and revisions thereto, that per-
tain to'the SC cquipment that aficct form, fit, function, performance, installation
or {my other feature to insure complete compatibility with the weapon system,
and

(b) Furnish to the OC's for evaluation, coordination and/or comments alt
data including propesed changss, BCI's, drawings, specitications and revicions
thercto that pertain to the SC equipmient that affect form, fit, function, per-

formance, installation or any other featlure Lo assure complete campatibility of
the weapons systemn,

() Negotiate any necessary changes to arrive at a mutually satisfactory
resolution, The SC and the OC will obtain agreement belween their respective
corporate officials within 43 days after identification of the changes. Where
agreements catnot be reached within such period of time the SC shall forward,
within 5 days, to the ASC contracting oflicer (ASZBKK) and the Bureau of
Naval Weapons (CD-3) the porlion of individual data and/or changés which
have been mulually agreed to by the SC and the OC, along with a complete
explanation of all matters upon which agreement has not been reached, setting
forth the reasons for disagrecment between the SC and the CC.

3. 'IYhe weapon system contractor shall cstablish such management and tech-
nical liaison with the other contractors to insure that all egninment will properly
function ns an integrated system. 7o this end, the prime system contractor,
in conjunction with cach of the other coniractor(s), agrees to develop a joint
plan of action (within the scope of this contract and those cited in paragraph 1
above) covering but not limited to the fehowing nreas:

(a) Detalled procedures for accomprishing the requirements enumerated in
paragraph 2 above.

(V) Arrange for the exchange of techaical or otlier. personnel as required
belween SC and the 0's plants, test sites or other involved locations to facilitate
the integration discusscd herein.

(¢) Copies of all dats., information, and correspondence furnisbed to the other
contractor(s), which affect form, fit, function, perforwance, or schedute, shall be
forwarded to the Acronautical Systen:s Division (ASZBKIC) and to /ix Burcau
of Naval Weapons (CD-3) simvliancously.

{d) Scven copies ot the joint plan, speeified above, including one cony which

will be reproducible, shall be submilled for approval by the SC to the contracting *

officer, Aeronautical Systems Division (ASZBKK) within 30 days after gecept-
ance of this amendment to this coniract.

() If a joint.plan cannot be reached in this time perind, the SC will forward
to ASD a copy of the plan to the extent agreed upon, and seiting forth reasons
for disagreement between the 3C and the OC.

4. In the event that an occasion arises where an agreement caunot be reached
within the time period specified Lerein, for requirements referenced in paragraphs
2 and 3 above, between the prime systein contraclor and the oibier contractor(s)
the matler npon which agreement lhas not been renched will be submitted to the
Acronautical Systeins Division (ASZPKI) and the Burecau of MNaval Weapons
(CD-3). The declsion of the Government as furnishied by the ¢ alracting officer,
Aeronautical Systems Division (ASZBIIC) shall be final except + here the proce-
dures set forth in the “disputes” clause ave appopriate, and { rights of the
parties thereunder are not waived hereby.

150

-




{zz81-L18T:2L1 3oyl

045 H) 331¥501 1 xosIYR ]

SANYWVIO) ONILVIINIEVE

SIIR0YLINNT AAYNX .
HOISINE0B4 AAYN

e & L ke g e -
L3

\ 401316 T §$1L AAYR IHIWIINIONS AAYN INYYI XY AAYN
, . I
) 1825% 1878Y 1925Y 1SHSY
§ INIWA0141G ) IXINI9TRYW )
11511801 IN3iw3En3084 304 HOILYZ0914H0) 404 OKISIINISHS 304
20132310 110230 30131316 430430 ¥0132210 110430 20132310 210430 i
{ l | :
= . I
' sy ;
: ROISIALL 9 vezsy -
- P 1044R03 WYED08¢ 31340 3A110D13X3 T .
——— ~ |
$SIRIGYIY $S3vayy _
1Y AAYE 1333 AAVK
. , . LS
————— HIISY . J.
ﬁ«uoo-“ - e o “ —— - —— —
531151901 ARYR 80 :
¥onsiaissy | U0 O1Y - Pwom i |
; 1 L. : ! e T :
. ull._ . “I 28y
| B Tsdmans | |HOIIIUHYNIO0LI HIISAS 155V |
duy [T 228y
- : 2012330 WYLO0Ld WILSLS

: !
NOILVZINVOYO 301440 WVYIDOEd WILSAS =4 32304 div

(penurtiuo)) A xIpuaddy

<
4
L3
I~
o
§
o
o)
~
=
w
~.
=
(2]
(&)

o g ———— XA e . RS - e e e minas ES ~ % N N E—- : z et o .
e PR T SR T e oV




-

.

i €

RPCTUR

g I e 3T LT O Sy <

R

2 eur —mmm ey

GSM/SM/68-07,14

Appendix W: Past Performance of Boeing and General
Dynamics

ost and 'cost realism' are mentioned repeatedly
throvgh out the TFX program. The Subcommittee's invest-
igator, Mr. Nunnally, prepared the following two tables
to show past performance of Boeing and General Dynamics

on different weapon systems covered by various types of
contracts,

TABLE XVII
Boeing Program Performance
. Trn Boeng Co.
Historp of program performance versus coilraol cstimates
[in thousands]
. Final cost | {Over) or
Program Troposed |Negotiated | Nepotiated| Total |#o Govern-{ under {Pereent
targot targot changes ment target ‘.
swmount
[ J— 741,226 | $715,350 | $13,171 | $728,501 | $700,920 | 815,01 2.6
B—2§.. ‘ 1‘861 850 | 1,782,180 100,063 | 1,591,253 | 1,535,850 , 403 2.9
KC-135....... 1,413,382 | 1,337,052 72,%66 | 1,409,205 | 1,402,C65 6,603 .5
1M-99 Domore. 1,010,610 | 1, %40. 627 74,227 | 1,616,158 { 1,625,087 89,067 5.5
n-m Wiehita)ooomana] 2,196,730 1 2,128,700 10,652 | 2,213,312 2,271 016 7,326 .3
B-52 St,aulo) ........ 1,346,205 | 1,315,171 70,777 | 1,395,948 | 1,467,510 2,692)] (5.2
Totaleunemnens | 0,179,332 | 8,810,460 | 497,996 | 9,317,485 | 90,214,078 103,407 1.1
Nore.~Contractor furnished figures,

[Ref 172:1051]

TABLE XVIII

General Dynamics'Program Performance

Grnkran Dynamcs Corr,

istory of programn pcrformﬂwo versis contract estimates
{lv thousands)

l Incre- Total Final {(Over) or under

Proposed| Nepo- | mental | Nego- | nego- cost to

Progeam target tlated | procuro- untcd tiated | 7Total | Goveru-
target | ments |changes] feo Io\x; meut | Amount | Per.
. pro [

| $649, 853 1 $651,013 | $174, 233 13103,201 869,023 8993,510 $1,013,233 | (812, 743){ (1.3)
o] 381,005 { 371,409 1 209,693 | 88,559 | 63,701 | 839,978 829,491 ] .1
1,650,011 1,05, 377 1,240, 118 {102,538 1144,772 12,538,848 [2,737,730 | (198,858)| (7.8)

2,114, 559 {2,074, 769 |1,721,294 1294, 401 {277,536 4,308,130 |4, 578,835 | (210,505)| (4.8) ’

o

Norit,—Contrector fumished figures, .

[Ref 172:1050]
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Appendix X: Commonality of TEX )
Figure 11. depicts the common and service peculiar .
components on the F-111 aircraft [Ref 138:50].
. t
§
. t
T Y P T e A b
o . & F N B S
. " (-, . . H ~ : LN :_' :‘ [} ‘}
‘- . = A ;! AR B
: R o M COIMIMON . N .
: + |+ BASIC STRUCTURE A 2 ;
. *. AIR FORCE. + PAOPULSION SYSYES TS 4 !
1, . : * PRIAARY. FLIGHT CONYROLS | . 2 4
i, ﬁ‘_ﬂ%\ . « SECONDARY POWER g ’ - ;
: i . + REFRIGERATICN PACKAGE TN . -
. ‘, -~ CREVI STAT(OH /1!R£5 . caé\‘l :.-,cnp:“cwsuu: :
A - - ¢ RECONNMSSANCE ‘ -
- R T \f.)(-"-' <, + PENETRATION MDS "
: ) ~ FIREFOVIER . . . .
L CONTROL SYSTEM \,,‘a 85% COMMONALITY
! ; 1 0ot mon D
. nose run
{ cew RADOME & L » 3
! ELECTRONICS nAv NG N
; CORG VING ) ‘.
3 . ‘ %} V\ £xrmsmu ‘
; %(\ 0’ mcs @ 9 ! s
1 3 ’ 4 . - ‘
§ pal T , ;
A RADAME ! R o \
‘ NOSE GEAR :
; Jwicw 0 :
. CREW STATION
K : NAVY - ,
E { .
. Pavs » - . [ - o Db ) o arh % - s ah A . g,
4
X . . ;
: Figure 11, Commonality of TFX :
g <

)4

o R0 k- caeaa Vit croa
y

ot
o e i Wi T4

153

T - g
st o e i R e




GSM/SM/68-07,14

Appendix Y: Fourth Round Scores

:
}
b

¥
1

TABLE XIX

-

Fourth Round Scores

vt ar P e
LTI TR, AR T DL M SRR LSS i SETNTARCIINT W R S Y L S TSI S e s

General .

% Dynamics Boeing

- Raw Weighted Raw Weighted
Technical 96.9 209.3 92,4 192.4
Operational 24,8 215.2 28.2 237.4
Logistics 24,8 :87:7 24,8 89.1

% Management, production costs 29.1 150.2 26.7 135.3

: . .

{ Total 175.6 662.4 172.1 654,2

[Ref 172:1911]
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Appendix Z: A Systems Management Philosophy
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Perception of what 'Systems Management' is varies .
among people. A generally accepted definition states
that a system is "an organized or complex whole' [Ref ‘
95:367]. Management is succinctly defined as 'an intel- y
ligent, purposeful activity-deliberately trying to achieve '
predetermined goals' [Ref 10:2]. 1In combining these two
definitions, it should be apparent that the systems
management philosophy does not negate the basic functions
of planning, organizing, coordinating, directing and
controlling., Rather, there is a change of emphasis.
The functions are integrated and performed with an ap-
preciation of the dynamicism of the interplay between
i the organization and its environments-the internal,
* competitive and external systems [ref 95:383]. The
systems manager then, is that individual who does this
integration of diverse efforts directed toward a specific
: objective [Ref 5:13]; he is of necessity, an 'integrator- .
generalist' who has an appreciation for the inter-related-
ness of his 'system' with the internal, competitive and

external systems [Ref 58:65].
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