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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. Explicit 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 interrelationships and complexities involved in a major Defense
Department decision. Following the cese is the teacher's
aid which discusses some of the salient features of the
study.

A
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A SYSTEMS MANAGEMENT PHILOSOPHY
FOR CASE ANALYSIS
WITH A STUDY OF THE TFX

I.
[

PART ONE

PHILOSOPHY FOR CASE ANALYSIS

I.

GStM/SM/68-07,l4

II

INTRODUCTION

General
The research topic initially 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-Ill, aircraft. The intent was
that this case study would complement and update a four

f

part case on the sam.,e 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 intended speciJilcally for systems management study could be
found.

Consequently, the researchers deci4ed to engage

in such an efffort.
Purpose

The purpose of this paper is
a. to develop a systematic method of case
analysis for use by systems management
students and,
b.

to provide a completely new case on the TFX
which is suited for study by systems managers.

2cope
This paper is an admonition from two Graduate Systems
Management students to academicians on the use and analysis

A
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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.
*l

What is of particular

interest herein is the development of a pragmatic 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 stud-vats or practitioners.
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,
extrapolation and analysis. The case is organized in such
a manner that it is usable either piecemeal, in year by
year events, or in total, to demonstrate the myriad of
considerations involved in a major Department of Defense
weapons acquisition,
Methodolcgy

The research effort uss divided into two parts; first,
gaining information on the TFX acquisition and, second,
gaining information on the case method. The research into
the TEX was restricted to copyright and public domain
literature. The main sources of material for this area
were records of Congressional Hearings and periodical
literature.
Research into the case method was also by means of a
comprehensive literature search. Management sources, such
as texts, and business or management periodicals, rather
than education sources, were usei primarily.. The resultant

3
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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 experience 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 analy:ring 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.

4
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iI

THE CASE METHOD

Definition
A business or management case is defined as a carefuZly
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 descriptive 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 roleplaying, or simulations of situations in order to presevve
the drama of a situation [Ref 32:31].
Background

r

*to

The case method of instruction was started at the
Harvard Law School prior to 1908. It was used primarily
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 probZem method in one course
at the Business School. This problem method was simply a

U5
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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 Busines8 PoZio F course
the following year. This was a skills-integrating course
dealing with top-management problems. Verbal presentation
was sv-ill the only process used. In 1912, a new covrse,
titled Marketing, was started on the same basis but with
an added flair; executives, former graduates, and academicians 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. Interest in this process led to the publication of the first
case book, per se, titled Marketing Problems, in 1920. During 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 application in all major business and management schools 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 connotations than they once did. Teaching by the case method
may range from the non-directive type of discussion characteristic 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 case method is used to create a broader perspective
and a greater tolerance and sensitivity toward other points

of view (Ref 28"567]. The main problem of the case method
lies in obtaining dependable data from which valid interpretations 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
bv doing; use of the case method is based on this principle
and is aimed at developing in the student the wllingness
6
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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].

>

Another 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

.
"in
S•sonal

'

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
which the practitioner uses whatever exact knowledge is
available but must supplement it with a great deal of perjudgment [Ref 15:2]. A main purpose of the case
method is to hone this judgment in the classroom and to enable the student to develop an effective operational grasp
of central management [Ref 18:6]. Cases provide an environment 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 iu how to learn from others. Analysis of a
case is a vehicle which is directed toward developing in

7
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students those managerial qualities of understanding, judgment and communication leading to action. To put it succinctly, 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 resourceful 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 emotionally and intellectually [Ref 13:8].
Whatever purposes or 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 school, but for practitioners as well.
of 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

8
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only (Ref 14:7].

Development Programs. Executive and manager development programs at the post-graduate level are making extensive use of cases. Harvard's Graduate School of Business
conducts the Advanoed 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 of 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 Corporation has a seven-course management program administered
at their regional headquarters by members of the staff of
the University of California. Again, their intent 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 classroom.
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 not render

9
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such cases useless [Ref 26:xi]. These cases are intended
to allow the student to hypothesize and to use his imagination. Cases intended for systems management students
require a mixture of qualitative and quantitative decisions.
These are written into a case in such a manner that the
student is made to discern one from the other and to substitute 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 written 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 controversy, the
case-writer recognizes that there will be no single,
unequivocal solution; he realizes that each 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 58:6S],
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.

10
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A RATIONALE FOR CASE ANALYSIS
General
Most medical educators agree that the most we can hope
to do while we have a student is to get him to think Zike 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 educational philosophy, the case method is an approach which
encourages 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 seeking out alternatives and conducting sound analysis [Ref 186:1]. The
foundation of this process is the teacher's approach and
expertise.
The Teacher

I

Learning is cautiously defined as changing the behavior
of an individual. However, for the learning 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.

i1
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Experience shows that the teacher's primary roles in
using the case method are:
a. to help the student meet, in action, problems
b.

arising out of the new situations in everchanging environments.

to help the student relate 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

interaction are demonstrated and encouraged, the value of

the case method 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 cooperate and accept the merits of his antagonists' arguments.

Implicit in this understanding is the teacher's avoidance
of the patriarchal role. Similarly, he bears in mind that
most students are reluctant to place themselves in a position which results in their judgment being questioned or
challenged. Therefore, the teacher's task is to encourage
provocative and useful discussioi; the promotion of creativity and logical analysis is his goal [Ref 10:12]. The
teacher is constantly shaping the behavior of the student

I

by the way in which he utilizes the rewards at his disposal.
P,

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
teachAer in that he sees fresh; imaginative points of view
with each new class analyzing a case-[Ref 120:106].
The use of the case method gives flexibility to a
course. However, because of the aforementioned :onsiderations, case usage requires extra care and control by the
teacher. In the writers' experience, cases were concurrent
supplements to a text-book course and a means to coordinate and apply principles learned in earlier courses.

-

K
1

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

[of

more rigor is desired, for written assignments. A balance
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
should be capable of doing.
In this light, the teacher's modus operandi is shaped

by the following responsibilities.
1. Develop an appreciation for the nearly infinite
complexities of modern management prob3ems. Inherent in this appreciation is the acceptance of
the hopelessness of finding a singularly correct
answer and the realization that the solutions are

only carefully reasoned, logical lines of action
resulting from analysis [Ref 1:17].
2.

Create an atmosphere of learning in the class.
This is achieved by encouraging the participation

A

and contribution of students and elimination of
sarcasm and cisdain [Ref 12:8]. Emphasis is on allowing students to relate the case to their own experiences and backgrounds. Learning from a case
is reinforced when the teacher acts as a responsible 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
provoke and stimulate verbalization in response to
decision situations. Implications of his actions
are important and require deliberate control on
the part of the teacher [Ref 12:33].

1

suggested backgrond readings or related material.

Coordinate cases to class assignmnts,

i.e. use

Students are more receptive when a course starts
with an arrangement in which earlier cases are
basic, and oriented toward a specific function
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(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 tlo 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].
S. 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 inefficient, 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 inefficiencies are not insurmountable. Evidence suggests
that learning a methodology which is based on logic and
consistency of approach can be made more efficient when it

is:
a.

related to the students' knowledge and experience and,

b.

shown that the student can expect to use the

results in later practice [Ref 3:31].
The teacher whose philosophy incorporates these considerations is in a position to properly motivate students

toward case analysis.
14
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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. In the writers' experience,
this transition is achievable with a m~inimum of trauma if
student is told what behavior change (or improvement) is

[the

p

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 help the student appreciate this transition and to give him guidance for use in case analysis.
In systems management programs, caos are used to
give students an analytical framewcrk for sifting and selecting the numerous elements involved in sensing a whole
company and its environment [Ref 18:v1. This opens new
doors 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
fizst 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 condtict 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 inability 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 perceived differently by individuals he proceeds to
the next state of mind.
2. The second phase is that of easy and natural acceptance ol the need for cooperative 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 view, This phtse is of particular
importance to systems Tv- .gement students because
it is here that they begin "':Th*rz. the importance

of .negotiation and persuasion.
The third, and most difficult, phase for the
student to achieve is that of recognizing that the
teacher does not always, or necessarily, know the
!best' answer. When this phase is reached, the
student has matured to the point where he is capable of making indepcndant progress through challenging situations; he now understands the complexities of management environments and the elusive
natun'e of 'facts'. The student readily accepts
cooperative help, analyzas data and makes indepeidant decisions wilhout fear of disapproval. While
he seeks help fron all quarters, he no longer looks
for an authoritative '"rutch'. He recognizes that
viewpoints are relative and is willing to constructively criticize a rationale 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 patterns of search and decision resolution. Each student in
a class differs from others in his sensitivity and perception of cases (Ref 88:15]. A working member of a case
analysis group contributes his clarification, interpretation and evaluation based on his own perception. The
case analyst acquires a stock of ideas and tecniques
suggested by other analysts which is integrated with his
own (Ref 20:24]. If this group process is not guided by
procedure it degenerates to pandemonium.
Criteria. Case analysis is a goal directed acti-vity
which makes optimal use of time only when done in a systematic manner. Research and experience show that this manner, cr process, consists of a series of discrete steps,
each simple and direct in itself, but which, when consid,ered together, lead to resolution of a case. The following
criteria for case analysis precede discussion of this
process in order to keep it in proper perspective [Ref 27:

[some
I

18].
a. Case analysis is realistic. Case issues, like
those of real-world management, appear complex
in nature. The student calls upon experieace
and prior education to isolate them.
b. Case analysis is methodical. The systematic
process used is applicable to al! cases and
to later, real-world, problem solving.
c. Case analysis is comprehensive. The student
asks productive questions and is cognizant
of other questions and answers. Creation of
dichotomous alternatives is avoided.
j

d. Case analysis method is flexible. Pervasiveness of the method is achieved when it is not
based on rigid preconceptions.

Case Analysis Model,

The suggested process is nc
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panacea 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.1J. McLarney (Ref 20], and C. A. Cerami [Ref 4],
provides the student with a systematic method for addrezsing/ any case.
1. Clearly define the problem or pr~oblems . Is there
really a problem? Have similar problems been
faced before? Who or what is responsible for the
existence of the problem? How do personal at;titudes relate to the problem? Answers to these
questions provide for a more complete definition
of the problem.
2. Gather tbe information. This may be quantitative
or qualitative in form. In either case, the
student separates the relevant from the irrelevant.
He uses judgment and experience to develop assumptions as necessary in the absence of facts.
This step actually pervades the entire process;
elements of the problem will change in relative
significance as new information is developed.
3. Develop alternative courses of action. This is
based on interpretation of the information. The
student does not select only the two most contrasting extremes. The alternative of doing nothing
is always present. Therefore, the student draws
on past courses and techniques to arrive at
several options. Perhaps more than anywhere else,
his judgment and perception. are needed here.
4. Select the best practical alternative. Ranking

[

of the alternatives is implicit in this step.
This means assessing the advantages and disadvantages of each course of action and determining
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 specificity than the preceding.

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 participative decision making. He adds much to his
resources by listening to and weighing the criticisms. 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 information in order to identify the real nature of a case.
Most importantly, the model has meaning for the practitioner as well as the student.

19
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The Executive
One author states that, training executives in highly
specific occupational sk-.lls is narrow and inadequate.
The executive life is changing so rapidly that to train
people for existing jobs is 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 programs 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 managerial 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 broadened arid some of his preconceptions are
challenged by interaction with others. This form of inhouse 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 gr'oup 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 relationships 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 alternatives. 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 varying 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 generally 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 impToved
aptitudes which results in better decisions.
One author advises that, Knowledge without t1he skill
to use it

is

inert and surplus baggage to the practitioner.

Skill withoub the continual infusion of new knowledge
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leaves its possessor subject to boredom and certain of
seeing al 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 reemphasized [Ref 4:45].

2
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IV

CONCLUSIONS AND RECOMMENDATIONS

General
Harold F. Smiddy, while Vice President of General
Electric said that,
...Perhaps the most provocative-and importantidea on which we are proceeding is that
managing should be regarded as a distinct type
of work, with its own disciplines, its own
criteria for achievement; something which is
both learnable and teachable [Ref 28:510].

This idea is especially important to systems managers
because of the increasing complexity of modern organizations. 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 conclusions are drawn from the writers' research and experience.
ot

Conclusions

The case method is a way of learning fron, experience
oindirectly
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 participation in case analyses, the learner develops the habit of
23
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clear, analytical 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 cooperation and negotiation. This atmosphere 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
infomation given in a case to the internal, competitive
daid
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 important 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 viewpoints. 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 analysis. He
sees objectives in more than one dimension and must develop
a method of 'fire prevention' rather than sim:vly 'fire
fighting'. The student acquires breadth in exposure to
vi,-ecrs tgonvtention cnd

po

"

o

.;riew

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 rather than emotion.
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1Tht
model for case analysis consists of the following
six steps:
1. clearly define the problem or problems
2. gather the inform.ation
3. devel6p alternative courses of action
4. select the best practical alternative
S. 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 addressing 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.
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 piesented
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, competitive and external subsystems.

K

As mentioned earlier, the case methoi 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'.

4'

a. Tell the students what the objectives of a
case course are and provide them with writt.n
guidance on how to analyze a case. Renroduction
and distribution of the 'student' portion of
chapter III of this paper will accomplish this.
b. Coordinate the use of cases so that those used
first are relati v.e-.r.
aiht- ha-,. J e_
,
complex; succeeding cases should then progress

up the spectrum of difficulty.

As the com-

plexity of cases is increased, offer student;s
supplementary text material or background
reading to aid their analysis.
c. Assign cases to small groups of students for
analysis and presentation to the class. This
takes the teacher out of the pIture from the
start. One warning: recognize the fact that
the temptation will be for a group to sit
back and relax once their case has been
presented.

The teacher 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 of the class to research and prepare
other aspects of the case either in rebuttal

or support. While this may appear to be a
detailed process it should provide for greater
participation and more lively discussion.
26
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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
course is meant to develop intellectual and
social skills. Conduct a post mortem of the
case and discuss the interactions of the class.
f. Solicit and evaluate student comments on how
to improve a case course and presentation; tax
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 a't 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], or by
additional student research.
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PART TWO
A STUDY OF THE TFX
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V
INTRODUCTION AND BACKGROUND
*

General

In the preceding four chapters, the writers have offered a rationale for the use of cases in systems management education.

In this and succeeding chapters a case is

provided on the acquisition of the TFX or Toctical Fighter,
Expermental.

This designation was later changed to F-1ll,

the F-111A being the Air Force version and the F-111B, the
Navy version.

The essence of this case is such that it

provides a basis for the student to relate 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 a myth;

however, attempting to insure the writers' bias remaining

I

at a minimum throughout the case, it has been endeavored
)

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.
'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 Committee 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.
2
Variable-Wing Geometry Aircraft

Attempts to achieve variable wing geometry go all the
way back to 1911. The chief problem: an undesirable
relationship between the center of gravity and center of
lift as the wings moved causes an?' airplane to nose up
and down sharply, becoming longitudinally unstable. Until
the mid-1930's there could be no repl application of variable wing geometry because flight speeds had not yet approached the point at which compressibility effects
became important and overcoming them became crucial. In
1942, the Messerschmitt engineering and research establishment began preliminary work on a design that incorporated
a pivot wing that could be pre-spt on the ground at any
one of three selected sweep angles, but this design was
never flown. Following the war, the National Pdvisory
Committee for Aeronautics (NACA) Ames and Lang', y Laboratories, and the Bell Aircraft Company maintained at
least a casual interest in the concept of variable flights.
2 For

more details concerning the hib'ory of variable

wing geometry aircraft, see VariabZe Sweep: A Case Vastory
of MuZtipZe 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.
30
;
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In 1949, Bell Aircraft Company built two experimental aircraft, 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 flighl.
Briefly, in 1951 there was hope that the appearance
of an aircraft free of the design inhibitions of the X-5
might put variable sweep in a better light. Such optimism
was based on the XFIOF-l, 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 aircraft that could operate effectively from the decks of
in-service carriers. The XF1OF-l had only two wing angle
settings; full forward and full Tear. 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 aircraft 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 to 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 undertaken in the United States until 1957. At that time, when
it became clear thai" 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 3 , 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:S5032].
In late 1958, at about that same time that NACA
became part of the National Aeronautical and Space Administration (NASA), Langley began studies of specific aircraft configurations. One design conceived to eliminate
instability involved simultaneously sweeping both wings
around separate pivot points whic;h 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 were 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 assignment, 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 or" the Fairchild-Hiller

Corporation.
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from large, well equipped airfields. TAC was unwilling to
accept either of thes3 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 concerning 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 headquarters, 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. In early 1960, the System Operational Requirements (SOR) was refined and issued by the Department of
Defense on July 14, 1960 [Ref 172:15]. In 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 drastically cut back. Earlier, the B-70 was billed as the only
bomber to be built in any quantity during the 1960's.
With the Democratic victory in November, outgoing President
Eisenhower decided the project was neither so urgent nor
so far along that it could not be delayed until the new
Secretary of Defense took office in Januiary of 1961.
In early 1960, the interest of the House Subcommittee
on DoD Appropriations in the subject of development of a
multi-service aircraft is evidenced by the following
dialogue:
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Member: ...is there any thinking going
Subcommittee,
on in the Defense 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 establishment of Dr. York's research and development

office. (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 caustically remarked that political and financial considerations 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 Representative F. Edward Hebert. These investigations estabthat a large number of retired senior military

/lished

officers, including many admirals and generals, had taken
high-paying jobs in defense industry4 and that high ranking Air Force officers had been entertained lavishly at
weekends in the Bahamas [Ref 24:239]. However, the Hebert

rof

investigation was unable to produce any evidence of misconduct [Ref 153:4850].
In his farewell address, President Eisenhower made
reference to the forces behind what he believed was unwarranted criticism of his Administration. In the Councils
Government we must guard against the acquisition of unwarranted influence--whether sought or unsought--by the

'See Table XVI in Appendix A page 115 for the number
of retired military officers employed Sy some defense
contractors.
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military-industrial compZex,

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:
2431].
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 -o 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 'McNamara'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 of Presidentelect Kennedy on December 13, 1960 and took the oath of

Iof

that office on January 21, 1961.
Mr. McNamara, who resigned his position as president
the Ford Motor Company to accept the appointment, was
born in San Francisco, California, on June 9, i9i6. He
attended public schools at Piedmont, California. In 1937,
he was graduated from the University of California.where,
at the 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.
5
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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. Subsequently, 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 lieutenvnt colonel prior to his return to inactive duty in
April, 1946. Mr. McNamara is now a colonel, U. S. Air
Force Reserve (indefinite).
Mr. McNamara, one, of the ten so-called whiz kids who
offered themselves as a team [Ref 106:3,3], joined the
Ford Motor Company in 1946. He managed the company's
planning and financial analysis office until 1949 when he
was promoted to comptroller. In August.1953, he was appointed assistant general manager of Ford Division, and
in January, 1955, was elected a vice president and named
general manager oE 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.

3

j

Mr. McNamara was elected president of the Ford Motor
Company on November 8, 1960.
The Secretary's Strategy. To 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
36
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rservice

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 implementation 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 alternatives 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 (OSD): We are fully
determined to continue our efforts to seek out and
&liminate waste, duplication and unjustifiable expendituree.

This was to be achieved by carefully assessing all the
elements of a program--analyzing the most significant
alternative combinations of rrogram elements in order to
arrive at an optimum 'mix'; i.e. the combination that gives
the kind and degree of defense 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 Armed Forces Management
contained the following remarks:
Barring unforseen events, the Secretary of Defense
will stay in office four, and possibly eight years.
What can be expected from him: ...not afraid to
break with tradition or ignore aceepted patterns
of government operation ...places responsibility
on individuals and not offices ...works himself
and his subordinates hard ...sincere ...only
apparnnt goal is a more efficient, more effective
Department of Defense.
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The McNamara team has accomplished more in
its 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].
Other members of the New Defense Team (Ref 106:33]:

Roswell L. Gilpatric: Deputy Secretary of Defenses
54 years old, expert in organization ana D~fens -v

--

department contracting. No newcomer to the Pentagon,
was Air Force Assistant Secretary in '51, Undcr
Secretary in '5 3 , on Rockefeller Studies Project for

Defense Reorganization '56-'57, and on Symington's
committee on the Defense Establishment in '60.
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 instrumental in shaping Marshall Plan and later
became Director of State Department's policyplanning staff.
Dr. Harold Brown: 33 years old, picked to relieve
Dr. Herbert York as Director, Defense Research and
Engineering. Brown is the youngest man on McNamara'-;
immediate staff. Specialties include nuclear
physics, nuclear reactor design, nuclear fissions
and weapon systems. In new post, will choose among
rival weapon systems advanced by services. Since
'58 has been consultant and advisor oh 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
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around Washington. Will work closely with White
House Press Secretary Salinger. He was the Bureau
Chief and correspondent for the Newark News., having
joined the News in 1925. He enjoys the confidence
of Secretary of Defense McNamara (Ref 65:26].
Charles J. Hitch: Assistant Secretary of Defense
(Comptroller), 51 Lyears
V3
,,Lu , old, author
. 14.. .. ofs u The
p e r v Economics
i s e an d
u
Wi1
of Defense in thIe .uccar ^.
direct preparation of DoD budget estimates. Rhodes
Scholar in 1932.
Once served as Chief, Controls
Division, Office of War Mobilization and Reconversion.
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 an
advocate of Defense Department unification. A
Aman

with a head for military contracts and manage-

ment, served in Surplus Property Administration
and, during Truman Administration, with the Atomic
Energy Commission.
The Joint Chiefs of Staff. Composition of the Joint
Chiefs of Staff remains unchanged: General Lymian L.
Lemnitzer, U. S. Army, Chairman; Gcneral 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 OSD's
operation was offered in the August 1961 issue of Armed
Forces Management [Ref 87:18]:
With half a year under their belt, top OSD officials
are beginning to make clear how they intend to
run Dfense. Among the rules:
Item--Strong overall central direction from the
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third floor (where most OSD assistant seC2Vtaries
work). Top OSD staff will try to stay broad but
make it clear they intend to dive into actual
specific 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 problems
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 Guardsmen (Ref 153:4850]. DoD expenditures during the early
1960's were expected to stabilize between $35-40 billion
per year. The DoD budget for fiscal years 1955 through
1961 is shown in the following table.
TABLE I
DoD Budget for Fiscal Years 1955-1961
Year
1955
19S6
1957

1

Expenditure ($ billions)
$ 35.59
35.76
38.46

1958

39M.13

1959

41.08

1960

41.00

1961

43.09

[Ref 24:416]
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The Aerospace IndPustr
In 1960, five companies accounted for 25 per cent of
the dollar volume of defense contracts ang21 companies
for 50 per cent [Ref 153:4850]o 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 51:42].
TABLE II
Top Four DoD Contractors for Fiscal Year 1960
Company
1.
2.
3.
4.

General Dynamics
Lockheed
Boeing
General Electric

Contract Value
(millions of $)
$1,260
1,070
1,008
963

% of total
Defense Dollar
6.0
5.1
4.8
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 competitive 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 contracts,
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 s 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

of4

Figures 1 through 3. These figures indicate what percentage of Defense money has been expended under each of the
contract types (Ref 118:83]. The current le,.els are approx-I
imately those which procurement officials would like to
maintain in future months.
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Figure .3.
Lead Timcs. To gain an insight into the time lapse
from the letting of a development contr-act 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 Tlime
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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, Boeing was forced into furniture manufacturing
to st&y in business. Hundreds of fighters and bombers
wcre produced by Boeing during the 1920's and 19301s.
These were followed by the famous B-17 Flying Fortress
(12,731) and B-29 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 600 B-52's today compose a
vital part of the nation's nuclear strike force.--along
with about 1,000 of Boeing's Minuteman interconti.nental
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 Sti2atoliner, introduced in 1939, had the first
pressurized cabin in airline service. The retractable
landing gear, air-to-ground radio communications, leadingedge 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. Johnson, who had died in
1944. Allelu 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 tce turmoil of some 34,000 layoffs, Allen announced
that Boeing would proceed immediately to production of a
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civilian version of the C-97 transport to be called the
Stratocruiser.

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 ?0, the nation's first jet
airliner. Boeing invested $16 million of its oun fundz
(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. Its 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. Waen 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
informalunsolicited, proposal to General Everest
(Commanding General, TAC) for the development of !:
variable-sweep wing aircraft. This proposal generally
conformed to General El est'S concept of a post-1965 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 Porce 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].
Financial Data, Table IV indicates financial data of
Boeing Aircraft Company from 1958 through 1961.
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TABLE IV
Boeing Aircraft Co. Financial Data*

Sales
Earnings
Backlog

1,751.9
30.2
2,479.0

1,648.8
12.7
2,018.0

1,554.0
24.4
2,139.0

1,800.9
35.6
1,869.0

*All figures in millions of dollars.

[Ref 37:115 & 34:67]
General Dynamics Corporation [Ref 30:63-93]
History.

General Dynamics evolved from a series of

mergers and acquisitions under the direction of Jay
Hopkins and came into being under that name only in 1952.
Hopkins was trained as a lawyer (Harva.rd Law '31) but was
best known for his brilliance in finance. Sal-s in 1947,
the year of the first key acquisition, were $1.1.S
million, increasing to $2,062 million in 1 6l, 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 W.orth.

President of the Fort Worth plant was Frank Davis. He had
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 1955 that General Dynamics
first considered going into the medium range jet transport.

1

program on an idea from the.Convair Division.

At this

time, Convair was responsible for three out of every four

-

4 d&llars

taken inby General Dynamics. The Division had
already successfully dealt with a commercial transport
46
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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 subcontractor 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 110 to 80 planes.
To try to regain market sales, Convair decided to
'modify' the 880.

I

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 prototype, 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 unpredictable. 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 1960-1962, 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
EZotra and even overshadowed Ford's $200 million disaster
with the Edsel.
Experience. General Dynamics management experience
includes the simultaneous production of five major weapon
systems--Atlas missiles, nuclear submarines, B-58 bombers,
Ft102 and F-106 interceptor aircraft.
Financial Data. The table below is an abbreviated
financial position of the General Dynamics Corporation.
TABLE V
General Dynamics Corp. Financial Data*
,1

Sales
Earnings
Backlog

19S8
1,626.0
48.3
2,095.0

1959
1,811.8
31.0
2,555.0

1960
1,987.7
(27.0)
2,555.0

1961
2,062.3
(143.2)
1,700.0

*AZZ figu2es in miZions of dolZars.
C) indicates loss.
(Ref 34:67,115]
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* Grumman Aircraft Eng.,ineering Corporation
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 XF1OF 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. P11-P fighter, 1954; and the FII-F-I carrierbased, 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 XF1OF variable sweep wing aircraft, Jaguar, in 19521953. 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
225.0
2.4
175.0

Sales
Earnings
Backlog

1959
288.9
4.9
260.0

1960
325.5
7.1
327.5

1961
316.7
6.1
295.0

*AZ4 figures in rniZZions of dolZars

[Ref 34:67)
49

*

-

-

-

-

-

-

-

GSM/SM/68-07,14

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.
... $4Z million for the development of a new
tri-service 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 aircraft carriers
as well as from much shorter and cruder runways
...carry conventional ordnance.
...striving for one fighter to fill the
needs of all services--fly without refueling
across the ocean, thus greatly increasing its
value for limited war purposes [Ref 169:30-31].

This fighter aircraft was later given the designation of
'TFX'.
Suppo'rting 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 is acquired, 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 b, primary and those of the other services
will be secondary; in those cajes where a decision
is required on a controversial matter, it is the
intent of the Air Force to fu*fill
the requirements 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 P-105 and
F-100. Attention focussed on a variable geometry wing
that could be swung forward to provide the large wing area
requirx.. 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 fighterbomber 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 aircrifft
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 missilecarrying enemy aijgcraft. What the Navy needed was a
combat air patrol of several highly computerized missile
cairying airplanes to 'loiter' at high altitudes on a
perimeter 150 or more miles from the fleet. These
radar equipped planes would be used to detect enemy
marauders miles away, and to launch sophisticated, computer 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 aircraft and missile
combination that was to be called EagZe/Missileer--Eagle
being the missile and Missiteer 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 Phoenix,
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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 if the
two programs could be combined was made within the
department's research and engineering office. Based
purely on historical documentation of prior aircraft
research and development (R&D) and production programs,
the study showed a possible savings of roughly a billion
dollars [Ref 40:90].
The military men were more interested in effectiveness than cost, especially when it seemed clear that the

f

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 thb 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
-

-

---

'---LI

GSI/US/68-07,14

that an airplane of such characteristics would be impossible
to fly from its carriers and to handle and store in sufficient 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 accommodate 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 common 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 agoeed 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 compromiie design was too large and expensive and we
neither need nor want them on our carriers. But if the
plane had to be, Connaly added, the Navy should be the
service responsible 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 aircra't available; the Defense Department
wanted an airc-:aft which would meet the requirement
without recourse to high risk technology and unpredictable
costs [Rpf 13'J:47]. In 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:SS032]. 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-III aircraft as

follows6 :
The TFX/F-111 is designed as a versatile
fighter-bomber aircraft ...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.
enhanced by digital
computer
for Capabilities
navigation are
and
weapons delivery, infrared search and detection
systems, terrain-following radar, improved
communications and advanced missiles.
Wing can be varied from a 160 angle at
take-off to a sharply swept 72.50 for supersonic strikes, or to any angle in between...
land as saiowly as 100 knots and come to a full
stop in 2,000 feet...when loaded can take
off in leas than 3,000 feet.
...is designed to employ a full range
of serial weaponry--guns, missiles, rockets,
bombs, or a combination of each for air-to-air,
air-to-ground, or a combination of these
missions [Ref 183:331-332].

A

On October 1, 1961, the Request for Proposals (RFP's)
were sent out to the following interested aerospace

companies (Ref 47:28-29]:
6Secretary

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 1(p, for the complete memorandum.
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Northrop
Boeing
North Aumerican Aviation
Lockheed
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
sweep 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 184:121. To
learn more of the needs of TAC, Boeing sent representatives
to TAC's field operations all over the world to get firsthand information. Boeing wrote a manual on how TAC operates 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 feelers 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 concentrated on meeting the Air Force requirements. (The
Air Force would be buying 1500 TFX's versus only about
00 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 AiT 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 rse

ol 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 to politically important
distressed areas [Ref 115:181].

Boeing's prime appeal to the services was that it had
designed for maximu 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, Veighing several hundred pounds less,
being smaller in diameter and length and having greater
per.formance. This power plant was in the design stages
only, but was declared eligible for the TFX competition
(3t was generally accepted in industry that the development time for an engine is twice the development time for

0
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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 requirements (Ref 184:178].
If the competition was close between contractors,
subcontract-Ing could play a decisive role. Recognizing
this, General Dynamics-Grumman stayed flexible by having
two or three runiers up in each subcontracting category
and postponing final selection until the last minute.
General Dynamics was more disposed toward commonality
than Boeing. 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-S8's were limited to only two
wings (116 B-58's were built) [Ref 115:182]. Moreover,
General Dynamics had spent much time studying multipurpose 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 Defense inventory.

J
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General Dynamics planned to build the Air Force
version at Fort Worth and Grumman would build the Navy

version at Bethpage, Long Island. At Fort Worth, both
the B-58 ustler and the F-106 interceptor were scheduled for phase-out 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 out). 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 team7 was comprised of 235 men and was headed
by Colonel Charles A. Gayle, USAF, the assistant program
director for the F-1ll 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.

7See

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 specified. (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- altitude 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 altitude (which is conceded to be about 60,000
feet).

--Carry six 1,000 pound missiles for a combat
radius of 150 nautical miles.
--Loiter on station for 3- hours.
--Length, 56 feet; gross 4eight 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 -i
corporate personnel to be assigned to the
project and organization setups.
3. Procurement plans--covering contractor's
need for new plant and equipment and subcontractors' 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 stritly on schedule.
The Source Selection Board (SSB)8 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 addition 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 acceptable standards for
Navy use. Two of the designs [Boeing's and North American
Aviation's] can be categorized as capable of carrier
8Source

Selection Boards are ad hoc service groups
convened to recommend a source (not the design) from among
the competitors for a particular weapon system contract.
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operations 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 thre source for the TFX (Ref 172:S7].
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
Operations, Admiral Stroop, Chief of BuWeps and Admiral
Haywood, Deputy Chief of BuWeps.

The Air Force Council
iwarded to

recommended that limited study contracts be
both companies.

They did state that, if a source was to

be selected at this time, their recommendation was that
Boeing be selected9

(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 Korth sent a memorandum

0

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 readily adaptable to service requirements,

and the most significant change required would be

9 For

a copy of the Air Force Council's letter, see
Appendix D.
10

For the complete memorandum see Appendix E.
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incorporating a new engine.

As t

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 timehonored 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 competition between two finalists would provide better results
[Ref 116:110].
Impact. Both Fort Worth and Wichita p1bnts 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 considering cost effectiveness studies between the TFX and the
F4H-l fighter aircraft built by McDonnell which was then
being purchased in quantity by the Navy and the Air Force.
This added more ,incertainty 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 c~l
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developing an aircraft having truly multimission capabilities for limited and general wars [Ref 164:238]. He said
the TFX would cost not as little as $2 mitlion, but something less than $3-3.5 million per copy (Ref 170:112].

The F-!ll program over the succeeding eight years was expected 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 development 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 redesign 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 Defense what he wanted. However,
they still had a long way to go to overcome Boeing's
technical lead. In 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 Dynamics in many detailed areas now had
an edge. However, in weight balance and carrier
compatibility performance., it still was markedly
deficient. Boeing 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 acceptable
f7rom a carrier 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 wingsweep. The three Air Force voting members voted unanimously to recommend Boeing. The Navy member agreed that
Boeing's submission more nearly met the requirements of
the work statement, but considered neither design acceptable 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].
"1By 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].
"2 General McKee, chairman; Lieutenant Generals Disoway,
Bogart, Blanchard, 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 3 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 Adwiral Anderson [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 2,000 aircraft
over a period of five years, and a target unit
cost of $5 million, the cost of the weapon system
would be $5 billion. Some military officers
do not believe that the F-1i1A can be produced
for $5 million. They point out that the McDonnell
F4H-2 twin-jet fighter will cost the Navy $2.095
million each. A more realistic price tag, they
say,.would be closer to $10 million.

McNamara, after examining the contractors' cost
estimates and comparing them against Defense's own
analysis, made the following comment:
I asked the Secretaries of the Navy and
Air Force to tell the contractors that their
costs are completely unreasonable. We aren'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
13

The complete memorandum is contained in Appendix

F, page t2t.
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by a low initial bid, 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 be 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 refected
on the basis of high cost [Ref 340:111].
The evaluation. The third round ended June 1, 1962.
and
After oral presentations by the contractors
5
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 finding, but could not commit itself to proceeding with the
program until the design was settled 1 6 (the Navy traditionally fixes the design first and picks the source
second while the Air Force typically works in reverse order).
Appendix G for the instructions to Boeing concerning the presentations.
ISThe evaluation team did not perform a detailed analysis as they would have had only seven to ten days to do so.
14See

1 6 At

the third round briefing by the contractors at
Wright-Patterson Air Force Base, June 16, 1962, General

*

L

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 recommended 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 recommelLded 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 slipped1 7 .

The Decision. On June 29, 1962, Zuckert wrote the
Source Selection Board directing them to go back for a
fourth evaluation"8 . 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 precisely 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].

"7 For the complete memorandum see Appendix H.
1 8A

copy of Zuckert's letter is contained in Appendix I.
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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 proposals. 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.
impact. Heretofore, the competitors had been running
blindfolded, not knowing precisely how short of meeting:
specifications they were. In early July 1962, the competitors were told of one more run off to be conducted with
all the cards on the table; each contractor was going to
be treated as if he had won. They were even told that the
previously secret 'pay off points'--those given the most
important weighting--were structural design, commonality
and reliable costs 9 . [Ref 116:191]
The end of round three found the Navy still displeased
with the design.(there was still 6,500 pounds weight
difference in Navy and Air Force versions). The
contractors were becoming apprehensive about overhead
expenses caused by keeping their teams together (this
far exceeded what the firms were paid for re-doing the proposals) [Ref 100:29]. Investment of company funds in the
proposals by the two finalists and the four losers has
been estimated ,at $50 million. At the end of the third
round, the evaluation temn had spent an estimated 200,000
man-hours in analyzing the various proposals [Ref 172:70].

"Appendix J contains a copy of the letter sent to
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
bottleneck 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 gross changes to the designs co.ild 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.

H

This

innovation permitted them to go back and look at the
whole commonality problem again instead of just making
small changes. As. a result,. General Dynamics built and
tested more models in the July-September period than in
the previous nine months combined [Reg 116:191]. More
significantly, this permitted General Dynamics to negate
Boeing's one-year lead in wind tunnel testing of variable
sweep wing aircraft.
During this final stage of competition, Boeing combined a paragraph of the work statement20 with a letter
from Colonel Gayle 2 1 and decided to introduce titanium
into their design in order to reduce the weight of the

Air Force and Navy versions of the TFX.

2

See paragraph 4.3.1 of Addndum No. I (dated July 6,
1962) to the work statement in Chapter VIII.
2 'A

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, Colonel Gayle 2 2 passed to the Source Selection
Board the recommendation of the evaluation team 2 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 24 : 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-ill)--

both concurred in the selection of Boeingi s On November 6th,
Genral Schriever, commander of AFSC, and Admiral Masterson,
Chief of Buweps, also concurred in the recommendation 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.
2 3At

least a half-dozen factors, other than 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 contractors in this competition in these areas.
2 4 Appendix
N contains the SSB's complete letter.
2 SAppendix

0 contains General Sweeney's recommendation
for the selection o! Boeing as the weapons system source.
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Table VII provides a comparison of the two TFX
proposals as evaluated by the Air Force.
TABLE VII
Comparison of TFX Proposals
Opcralonal conipcrison of 2 TFX proposals, Gcneral Dynanics verstis Bocinl as

evaltalcd by U.S. Air Force. Only subcomntitce celeclcd items arc shown
General Dynamics

loeing

$,0 2
Air Force program ostlmnto (millions) ............ 7.:3.2 .............so,%.0.
Air Force prozraw estimate adjusted figures-------$5,803.0...................
-S,.I.
Ferrynaig (.auticalmiles) ........................
X
................
X plts
1,10.
Rcactlion timo nt-65 V. (n!nutcs) ...........2 times X............
Lauding listonce
over 50.foot obstoclo .............. X plus 550 feet
.........
X.
Deceleration device .................................
Divo brakes and spoilers.. Thrust reverser.
Atr Force estimate of Navy wveigit (pounds) ......X plus 2,208 pounds .......
X.
Air Force estimate of Navy mission A (Iolcr
time In X .........................
X plus'30 minutes.
hours).
Air Force estimate of Navy mission 3 (le1ter
time in X .........................
5Y,times X.
minutes).
Aircraft carrier spottingI ...........................
X plus 5............. X.
Avoldance of foreign object damage ..........- Deflectors........... High scoaps.
Area Intercept mls!ou (radlus
Innautierl miles) ... X .................. X plus 177recs.
Ordnalce carrying capability (pounds of demolition
Wiomsout ............
X .........................
X plus 60permut.
Wiapngs
In
.................
X .........................
X plus 11percant.
Contractor's proposed ordnance loading: I
X us 50 percent.
......... X ................
Nuclear bombs.............
Air to ground missile ............................
X
................
X plus 50 petrcent.
leolition bomb ............................... X ....................... X plus 105percent.
Cluster lispenser .............................
X
........
: X plus 10 percent.
Fire bomb .............................
•...... X
.......... X plus 250 percent.
Land mine ......................
X .........................
X plus .0 percent.
Rocket launcher......................
............. X plus 44
tprcent.
Air-to-air m ssile.................................
X ........ .........IX plus 400percent.
Contractor's proposal
(millions) I ....................
.....................

I Contractor data.
INavy evo!uatlon.

Note: The Air Force estimated Boeing's proposed
F-l1A would weigh 1,383 pounds more than that
of General Dynamics (Ref 172:140].
The Air Force Council's November 8 report2 6 indicated
that Boeing's proposal had a clear and substantial advantage over that of General Dynamics. Consequently, the

Air Force Council unanimously recommended selection of
Boeing [Ref 172:761]. General LeMay az'd Admiral Anderson

concurred.
The four evaluations had consumed approximately 292,000

2 6See

Appendix P for the affidavit of General McKee,
procedures of system source selection and the Air Force
Council's report.

72

J

GSM/SM/68-07,14

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 announced 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:S-5033].
Impact. On November 21, 1962, a memorandum2 7 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
Korth2 8 and by Secretary of Defense McNamara. The
memorandum concluded: in view of the fact that both aircraft proposed are acceptable and offer a capability far
beyond present-day aircraft, General Dynamics'proposal
should be accepted
on the basis that it proposes the
greater degree of commonness 2 9 contemplates the
use of conventional materials3i, provides the higher confidence in structural design and offers the
better possibility of obtaining the aircraft desired
on schedule and within the dollars programmed.
2 7The

comnlete memorandum is found in Appendix Q.

2 'Replaced

Connally as Navy Secretary in Feb. 1962.
29Using 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].
"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. However, 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
spent 3' [Ref 137:34). There were production orders worth
$6.5 billion, 20,000 jobs, 1700 airplanes 3". It was the
largest tactical aircraft contract since World War II.
The initial $28 million letter contract (December, 1962)
involved22 development planes for test to be delivered in
two and a half years [Ref 150:1089].
The Victor. 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
3

For a detailed coverage of the impact that the TFX
contract had on the Fort Worth area, see An Economic Impact
of the TFX Contract Award on the Fort Wozrth Trading Area,
a student thesis by R.W. Harrison et al, DDC No. 42438
[Ref 180].
32
The total number of planes could go well above 1700,
The Secretary of the Air Force told the House Subcommittee
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-1lIA
[Ref 42:26].
General Dynamics has overall responsibility for the
F-lll program 3 3 . The production oi the forward fuselage
sections and wings, the assembly of F-lllA'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

34

The first contract is to cover the research, development, test and evaluation (RDT&E) phase which involved the
building of eighteen aircraft as F-IIA's (USAF version)
and five aircraft as F-IIIB'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 Phoenix 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 158:
19527].
R shows the General Dynamics/Grumman relationship for work on the TFX.
33Appendix

34

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 Contoversy. 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
he~ped 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 spaci glider and the first stage of the Saturn
rocket.
In early December, 1962, Senator Henry M. Jackson,
Democrat 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 5 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 on
andDecember
development
competition
fierceGeneral
21, letter-contract
3962. Thus, the with
~Dynamics
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
abbreviated financial statement, as of December 31st,
1962, of the three companies involved in the TFX competition.
3sThe Permanent Subcommittee on Investigations is under

the Committee on Government Operations. Names oi the
members of these committees in '62-'63 are shown ia
Appendix U.
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~TABLE

VIII
Financial Statements (abbreviated) of TFX Competitors-1962

Company

Sales*

% of
Tota

Boeingb

$1,132.8

4.4

$1,620

$27.1

1,196.6

4.7

2,065

52.8

303.6

1.2

700

General Dynamics 0

Grumman

a "

Backlog* Earnings*

6.2

Figures in millions of dollars.
a Total U. S. amount: $25,588.4 million.
b Ranked third in 1962; fourth in 1961.
c Ranked second in 1962; first in 1961.
[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 that 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 subcommittee is to determine whether appropriated funds are being expended efficiently
without waste or extravagance, and without favoritism.
We have conducted a preliminary investigation into the
procurement practices and into the award of a contract
to General Dynamics Corporation for one of the largest
tactical airplane programs ever contemplated by the
U.S. Government.
The aircraft 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 cotbat fleet defense and reconThe Defense
naissance in both limit,d or general war.
n procuring a plane, of
Department's interest is -.
single design, which will meet the requirements of the
Air Force and the Navy. The program calls for the
production of over 1,?00 planes, of which 235 will be
for use of the Navy.
The cost of these planes has been estimated by the
eir
orce 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 six days [Ref 172:
(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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indefinitey at the time of the assassination of President
Kennedy.)
John Stack
The first witness before the Subcommittee was John
Stack uho had resigned from NASA in May, 1962, to become
a vice president and directoT of engineering and a member
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
certainly favor a thrust reverser and thought all future
fighters would be so equipped. Although it is a difficult 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

at the time was manufacturing the aft fuselage and tails
of the F-4H. Of a total of 1,931 pounds, 515 pounds were
titanium and 90:per cent of the titanium was stress (load)bearing. (This Navy plane had recently been put into Air
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 operatingprom primitive airfields. (Boeing's design offered top-mounted airscoops versus General Dynamics' underwing air-scoops).
Stack pointed out that the top-mounted air-scoops offered
greater flexibility in the positioning of ordinance under
the fuselage and wings. Republic Aviation in their F-107,
a follow-on to the P-ICO, 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 the 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 P-ll program 36 . 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-ill or TFX program. His three duty assignments prior

to that of program director for the F-Ill were all with
TAC. Colonel Gayle is a rated pilot and has an aeronautical degree. He had never held any job in the procurement field [Ref 172:49].
The Competitors. Colonel Gayle testified that the
treating of two contractors as if they were botn prime
contracto-s (per instructions given after the third round)
had never been done before ['tef 172:67]. In reply to
Secretary Zuckert's reference to raw scores, Colonel Gayle
said, It is not the normal practice to add the raw scores
because some features of the competitors' designs are entitZed 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 compony was a fixed price

incentive contract (ceiling price 120% of target) [Refl72:

2071.

36Appendix V contains the navy participation in the

TFX program and an organization chart.
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The following tables are based on th.= contractors'
proposals at the end of round 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
Boeing's Summary of TFX Cost Estimates

(in millions)

Air Forco estimating

TiteBoeing Co.

standards
Contractor's
propomal

Air Force
AdJustIenti
prior to
prefntaMl

A(ter
pre,,ntotion

Final

R.D.T. & (.22aircraft):
$4.4
Prograsinias
ement
EngntcerlMg................3. 0---------------------- 153.
.. 3.0
36.0 ........................
Tooing... .............
$5.5 ............ 152.1
140.6
,anulaetnrlng............
.6 ............ 31.2
.................. 30.7
Profit

lioein;

General
Dynamics

$6.6
175.7
67.N0
200.1
47.7

$7.7
177.5
71.0
302.7
50.9

677.1
205.8

610.8
301.3

872.9
676.8
(3.9)
114.1
Total t.s.'. & E ...... 400.6
. 60.0 ..............73.0
Cost prsentatIoD .................................
rroduction:
10.2
2.1
2. ........................
Program management ....
94.3
.9
.0---------------------.
Hnlneeng-------------.
115.3
33.7
33.7 ........................
I-oollnl.n................
2,020.0
.................. 2,453.4
MonlulagI.t'ng...........-2,453.4
280.1
232.0
- ...........
232.0 ........
.....................
Profit
3 .46 5.6
To ta l a irfram e - - - - - - - - - 2,t 1 ...................... 2 ,8 10.1
2,1.6
2,000.0
(73.2)
(13.8)
2,t3.O
Support Items

018.1

11.7
90.4
111.4
3,031.4
202.6
3,513.5
2,21.0

6,110.1

6,165.1

0
6,367.6
(77.1)
(100.3)
Tota.l program .......... , 64.3
,4.01 ............6,983.0
Cost prewcatition ..................................

7,03.2
7,083.0

Total M6:ime .......... 371.0
Support iten.s ............ 05.0

0.0 ............ 377.t0
199.2
$(3.0)
108.1

918.0
.
_______________= -.. .. ..

TetItt. production ....... 4,607.7

(13.8)
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TABLE X

General Dynamics' Summary of TFX Cost Estimates
(in millions)
General Dynamics

Contractors! Air Force Adjusted
p.opoqd adjustments proposl

Air Force
estimating
standards
Letter
Boeing
contract
(teilug 190

General
Dynamics

percent)
It.D.T. & 1,.
(22airlt ):
,
...........
lrorunn nnagoin€, .9.
S
.3
F.,Ine ritg ..............136. C, .
(3.9)
Tooling ..................7.3
(O.1
3lanuacturIng ..........239.2
42.0
(4.0)
f.lt..........
.
519.9
(4S.
Total arranc ..........
Support Itels ..............
1.3.0
210.4
Total r.D.T. & F ......-- 13.5

107.7

$4.9 '
145.9
2.4
F9
_) 471.2
210.0

47.2
0.0
84.7

.
175.7
67.0
280.1
47.7
577.1
295.8

71.2

571.3

872.9

3e.

711.0 ............
.873.0
Cost prsentation ................. ..........
P'roduction:
2315
10.2
4.4 ............ 4.4
Progras mnagerment....
(23.4)
103.8 ............ 91.3
]':npineorl1g
.............. 27.2
(3.2)
151.4..........."
-115.3 .
,o
154.6
oi..................
2,571.0
............ 2,99.0
...
2,811.7
(212.8)
Mantaelurln ...
2..0.l
270.1
(24.2) 2U. 9 ............
rrot ..................
Total airtrane ..........3,30.0
Support ItOW ...........
1,532.0
Total production ....... 4.912.0
Total progrmo..........5.455.5 .

(293.0) 3,6S.4 .*.
..
3,40.6
473.9 2,005.9 -----------2,614.0
6,110.1
180.3
5,092.3 ............
34.0

583

--.------.,3.0

,&3.0 ............

Cost presentation ..........................

$7.7
177.5
71.0
309.7
t0.9
610.8
301.3
9)S.1
918.0
11.7
90.4
11.4
3,031.4
292.0

.

3.,3.5
2,621.6
6,165.1
"

70.2

6.9S3.0 7,033.0

I Present amount.
sted
5unco slMMTTNoT.-Parenthesss in exlis)It 34 appeared in red on origimi,, .xopt Wrthose in "A dJu
proposal" and "Letter contract (cellitg 120 Iercent)" to indicate reductions I orm contractors proposal.

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) a comparison of the historical experience3 7; (3) a
projectikn of reasonable improvement curves; (4) a determination of manpowe: levels, labor, overhead, and applications; (5) a consideration of the complexity density
7Appendix W contains a comparison of program performance vs contract estimates for Boeing and the winner.
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Ifactors.

In the historical experience area, both the Air

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

When asked by the Subcommittee how the

per cent of commonality3 8 was determined, Colonel Gayle
replied: We did not go to, nor did we hae the time to,
sit down and from drawings and other things count parts
ourselves. We did not do that. We accepted the information (supplied by the contractors) as being reasonabZy
accurate 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
Dyaomics

Boeing

14.423

AI----------------------------

13,510

.....................
Q p
2.
2. t
tat of ..Iden.tical parts to totl puats--8.............................
4. Similar parts ................
.................................
6. Fcrcentare of slinlir end Identical parts to total ports.....................
6. r'ecuilr Iarts............................................................7. Percentrage of peculir parts ...............................................-

12.0,% 3
83.7
20
.22.135
14.8

1.245
69.o
3.6715
80.6
3,.0
10.4

.......................
Total parts......................
ldntle l paris ............................................................
1'er.'rtng o. identical parts to total parts .............................
...................................................
8Znhlnr par-t
,',:rcc;g go as lmfrand Identical IitLa to total parts....................
, ts...........................................................
7. Prrcentngsof pccullar parts..............................................

1.059
12. 0M
80.2
202
8 i.O.
2. 77L
18.4

13.635
11,245
0.4
3.6G5
1
3.61Z
i9.9

1.
2.
3.
4.

3 'Appendix

.

X is a sketch indicating the common and
service-peculiar components on the F-1ll 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
TIX,
be required to produce LU'..;

Table XII compares the

major toolings proposed by General Dynamics and Boeing
[Ref 172:274].
TB!.E XII
Production Tooling

*

0.~a I iol
ryiamlcs

1. Ma jor a.semhly toolsandljigs ........................................
........
2. Tdenticl mjor ,". ,imhly to'is and INS ........................................

3. Vcentone of Identical maor assetmbly tools Mid jigs to total ..................
4. Common m jor fse

bly tools and Igs .......................................

S. Porcentaojof coummon and Identical major ssernbly too.s andjlgs to total....

I

,051
2:221

75,2

3.)11)

2,.%,)
81.9

147

24n

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 aircraft showed a reduction of $623
million in comparison with their costs of
developing two versions sepavately. The
savings in the Boeing proposal was only $397
million, emphasizing the degree to which
Boeing versions are less similar than General
Dynamics [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 Models
100

WS-324A

o

Iulaustr'y Average
2.

i

g

/Jet Bobers

~~IndustryAIeaceBeigAerage

13

101

o

1

Century Sei,

1,000

ightc .s

,I

100,000

-10,000

1,000,000

A7APR WEIGHT
The Boeing Co,,_,ny.

Figure 4. Production Manhours Per Pound vs. AMPR Weight*
(*Basic Weight of the Aircraft, an Industry Standard
for Aircraft Comparisons.)

George Spangenberg
At the afternoon session of March 12, 1962, Mr. George 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, composition 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 Tead 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 different airplanes
from a structural point of view.) [Ref 172:381]
2. A more realistic approach to costs, production 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
RDT E funds for the TFX were obligated as follows:
Air Force
$ 42.5 million
$ 8.5 million
Navy (fire control)
[Ref 165:29]
When Secretary McNamara appeared before the committee
on March 21, he stated his position thus, It is my responsibility 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]:

i~iIaircrazft.

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

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 Pciaion...has
simply 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 aircraft
meeting the military requirements and do so with the high.,
eat dependability and the lowest possible c.ost [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 principal office.
SECRETARY McNAMARA: Senator Ervin, absolutely none.
I would like to bilieve that there are three grounds
on the basis of which my decision might be questioned:
first, that I yislded to political influence in such
a way as to make the decision contrary to the national
interest; or secondly, that I yielded to self-interest in some way, in such a way as to decide contrary to the national interest; or third, that through
ignorance, stupidity or poor judgment I made the
wrong decision.
Now, it seems to me that the committee would wish
to question me on each one of those three possibilities. To the best of my knowledge, no one has submitted any evidence whatsoever indicating that I was influenced in the slightest degree by political matters.
SpecificalZy, the Vice President never discucsed the
matter with me, nor did Governor Connally of Texas,
nor to the best of my knowledge did any other political figure in the countr.Y 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 property submitted to you today will show that under no
circumstances could self-interest have been a factor
influencing the decision 3 9 and therefore I think we

39At the beginning of his testimony, McNamara voluntarily 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 opinion the only issues
involved.
SENATOR ERVIN: You are convinced, or rather you can
assure us, as far as any human being can assu,,e another
about his decision, that your decision in this particular 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].

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 TFX RDT&E program is so extensive that negotiations
for the first production contract will commence several
years in the future (circa 1965). The RDT&E 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:
Materia . and components: 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 titanium with a view toward
reducing the weight of the airara ft. This statement
cannot be construed as an all-inclusive blanket
authority to use titanium regardless of cost [Ref

172:515-S16].
Dr. Brown
The intent of the Secretary of Defense to reduce weapon
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systems cost by maximizing use of common or similar equipment, structures, and so forth, must be considered in
all design ind engineering decisions. [Ref 172:591]. This
appears in the work statement and was discussed when Dr.
Brown appeared before the committee on March 28, i963.
Dr. Brown believed an aircraft using 100 per cent identical
parts better met the objective of commonality when compared
-

to at. 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 overriding consideration to al 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,
is a pretty compZicated 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].
Subcommittee Testimony
In the area of cost, testimony on May 1 disclosed
that Boeing estimated 20.2 man-hours per pound of aircraft; 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-

search. develop-ent and production costs between
the progress o' the two contractors that they could
not be used as a foundation for the source selec-

tion (Ref 172:881].

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

and
to
had
have

Boeing
On May 2, and May 3, 1963, members 40 of the Boeing
Company appeared before the subcommittee. In reference
to the comment that Boeing proposed two different airplanes
Mr. Allen stated, q careful technicaL examination of their
proposed design will in

fact show there is

no justification

for these comments [Ref 172:917].

Manufacturin.g 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].
4 °William

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 Organization; Ray Anderson, Management, Holden Withinton, Director

of Engineering for MASD; William Lancaster, Pricing and
Reporting Manager for the TFX.

GSM/SM/68-07,14

I

Weight. Boeing was faulted for electing to reduce the
weight of its Navy plane by substituting similarly shaped$
but lighter gauge parts. Boeing had claimed that no cost
penalty would be incurred, since the paTts would be made
with the same basic tooling, a techniquc developed in
building KC-135 tankers and 707 passenger planes [Ref 40:
90]. With no concession for this argument, Boeing's
commonality factor was judged to be only 60 per cent and
therefore inferior to the General Dynamics proposal.
Commonality. Three graphs were then introduced which
Boeing considered to properly'place in perspective the
entire commonality issue. The first two giaphs (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 nne 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 separate missions of the Air Force and Navy at minimum
total program cost [Ref 172:927].
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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 V-;:as the use ofL 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 airpianes [Ref 172:916).

Cost. Probably the major item for which Boeing was
penalized was that of cost. Boeing pointed to their past
93
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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 throughout 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
Each group was subdivided into five
work packages.
packagpz--design, develop, test, tool, and manufacture
[Rei 173:994).

-

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. Nunnally,
investigator for the Subcommittee, was called to give
testimony concerning industry costs. He testified on
May 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.

A

94

GSM/SM/68-07,14

[

k"
DIRECT MAN-HOURS PER POUND
PERCENT OF INDUSTRY AVERAGE
PERCENT

I

I. .

,

339.5

"
CONVAIR" Ft. Worth)

1.
+

30

2001

~

288-

108.4,

11-.2

* ~~

1.alI.....L
M
1°j6

V

"

.938

(38.6

r

~
!

DM

INDUSTRY AVERAGE

.

S1)

M.

1957

wichim)
IjI

M

JSD

193

J1.

1959

D

M

J

S5DM

1960

J

1961

..........

SOUCE: Dept. of Air Force, "Monagemcnt Operating Ratios" AFSC-Industry Analysis Branch

Figure 8.

Direct Man-Hours per Pound:
Percent of Industry Average

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

9
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TABLE XIII
Comparison of TFX Contractor Costs
Conzparlso, of TF.X contractor costs (as a]iusteca by tile Air Forco)
[In thousonds]
Labor

Illaterhsl
and other

Overhead

OCjer6l Dynamics Corp., Fort
Worth..................
i .....
Tbo Boeing Co., VIchl,'
Di[ference .............

$50.189
324.107

$811,197
40,748

201,02

351.449

Attilbotablo to:
13S,000 tIhnes
Ileirot
72716)...................
Mdore hours (45.005 times
$3.52) ..................

100,413

122,300 ............

101,579

229,149 ..............

Totl ................

.21,02

Support
Items

Profit

$I.SG.453 $2,245.00
2,199,S00
2,140,494
46,10
(274,030)

440.

Total

$5,803,544
$2M.S03
5,3S7.439
2 3.200
30,C00O 416,105

........................
..........

.............

............

Contractors' proposals
455.3
5, 5W3

Oone Dyames .................................................................
.
.................................
.
.
.
.
100nr1"
.
Dif1ereuce ...............................................................................

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)
Boeing
$3.52
Hour Labor Rate
4.99
Overhead Rate Per Hour

(Fort Worth)
General Dynamics
$4.25 [Ref 172:1047]
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
1
On May 8 and 9, General Dynamics and Grumman personnel

appeared before the subcommittee.

In rebuttal to the

Roger Lewis, president; Frank Davis
-'!General Dynamics:
Fort Worth Division; William Alvis, Fort Worth. Grumman:

Clinton Towl, president; Roger Harris, vice president;
Coiwin Meyer, director of aircraft development.
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iBoeing

EXPERIENCE: General Dynamics has more experience
than any other contractor in the design and manufacture of supersonic aircraft. The F-202, F-106,
and B-58 programs have given General Dynamics over
50,000 hours of superponic flying. Boeing has yet
manned aircraft.
to build its first supersonic
carrier-based supersonic fightGrumman has had

I

If

statements, their arguments went as follows:

er experience with its F-li 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
the XF1OF.
The General Dynamics-Grumman team has under its
belt 4,330 hou.rs of wind tunnel testing and full
scale design and construction experience on the
XF1OF and 4,758 hours of wind tunnel testing on
the TFX when the proposal was submitted.

'ifighter,

COST: There are many features of the General
Dynamics-Grwnman TFX program which will cost less
than the program proposed 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 installation, conventional speed brakes, less structural
testing, fewer drawings, fewer instructions, fewer
'similar' parts which look alike but aren't, extensive 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 4 2 (Ref 172:
1073-4].
Mr. Blackburn
On May 22, Mr. Alber. 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
Defense Research and Engineering, appeared before the
42General

135.3.

Dynamics had a raw score of 150.2; Boeing,
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
were 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 employed
by the Fort Worth Press, a Scripps-Howard newspaper. He
was their Washington, D. C. correspondent and wrote an
article entitled FFX Contract is Reported in Bag for
Gener"- Vynbraics--Fort Worth, which appeared on October
The article begins,
General Dynamics of Fort Worth will get
the multi-million dollar Defense Department
contract to build the supersonic TFX Air Force
and Navy fighter plane, the Press learned today
from top government sources [Ref'172:1252].

24, 1962.

Mr. Kantor, under oath, then described 'top government sources' as two individuals a , 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 boi.rds 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:

P-

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

Requirements,

To enforce the Bureau of Weapons

summary, Korth introduced the following comparison of the

two designs versus the Navy Work Statement [Ref 172:1425].
Coiniparisonof Navy wor7; statcrnent requirements to 1booing and Gencral
Dynamics/Grumnman designs
Itoms of comparison

Boeing

Generni Dynamic/
Grumman

Takeoil %eight ............ 12 pereent gcater v
(Fleet air defense
mlslou).
than desired
NOvy
weight.
with
Satisfactory
Might ..........................
folding tall,

5 percent greater
than desired Navy
weight.

than Booing.

Wind requirements for landing. Satisfactoy. Bet.
tered requ~rements

by II knots,

1K

"

Desired weight was
not to e execmdt
d1
MIthont Navy Con.
currence. The Navy
concurred.

Satisfctory with
folding
Moro
than X/till.
foot lolver

..

Le tl.........................
With folied nose, 3.1 With folded nose, 3.1
feet longer than
feet shorter than
General Dynanmies
hoeing.
Spotting factor and andling........................ Betters Iloing by 5
alrcrf t. Superior
in handling,
Wind requirements for tal:eofR.. Satisfactory. iettered requirements
by 10 l'nols,

Comment

Tho eloner piano is
more dilflcult to
hindlo on a carrier.
Spotting factor is the
nmalinumb
iIer
of aircraft than en
be opcated from a

Sa'tisfactory. Betters requirements
by 10 knots.
Satisfactory. Betters reqnirements

by 6 knots.

flours on stalion:
Fleet air defense mlmlon.... Satlslictory. BhetSeils~actary. Equals
tered requircmnet
requirennlt.
by uau Itet.
Beachhead support mission., Couldf eh'evo
only
Betters
Initialbyre.oftnitial
I0cen
quilrerncent
ieul
0
9 vr
n with
percent.
s
fuel
Ma[ximum scpeed:
At sea love! .................
Equaled requiremen. Betters requirement
by 20 percent.
At altitude...................
,
do .................
Betters,rceuircmclit
l
by 2-1pertcnt.

Figure 9. Navy Work Statement vs Competitors' Des igns
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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 3,911 pounds [Ref 172:1815].
Request For Appropriations. Meanwhile, before the
Appropriations Subcommittee, the DoD was asking for
$322 million for the TFX weapons system for fiscal 1964;
$232.7 million was for the Air Force and $89.3 million
for the Navy [Ref 171:1639].
Secretar, of the Air Force
Mr. Zuckert, Secretary of the Air Force, first appeared
before the Subcommittee on July 25, 1963. In his prepared
opening statement, he commented on the judgmen,- he
exercised in choosing General Dynamics:
I brought to bear on the choice between
General Dynamics and Boeing no personal, political,
or other extraneous considerations, but rather
the following:
First, many years of experience, in Government and out, with the analysis and assessment
of R&D proposals.
Second, close association with the TFX program
that dates back to my v'eturn to the Pentagon
in January of 2961.
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Third, active personal participation in all
phases of the TFX source selection process,
from beginning to end.
Fourth, careful study of the final TFX evaluations, 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"3 in which he referred to raw
scores, Zuckert replied 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 supersonic plane [Ref 172:1918].
In rebuttal to the argument that the extended competitive
runoff permitted the General Dynamics proposal to 'catch
up' to the Boeing proposal, Zuckert introduced the weighted scores in the technical area for the four evaluations.
TABLE XIV
Technical Evaluation Scores

General Dynamics
Boeing
43

4

First
Round

Second
Round

Final
Round

172.2
165.4

199.1
184.5

209.3
192.4

See Appendix Q.
See Appendix Y.
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Zuckert stated, In short, rather than 'catching up'.,
GeneraZ Dynamics gained an advantage in the technical
area at the oQutset 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"5 . Zuckert
contended that the figures were interesting, but not
significant because the short production runs a,'d larger
steps in the state-of-the-art of General Dynamics' aircraft 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 specifications for the RDT&E 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 7u,-ert. The first dealt with the cost
proposals of the two companies; Boeing's cost proposal
from the first to the fourth evaluation increased about
45

See Appendix W.
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50 per cent versus a 15 per cent increase in the General
Dynamics' proposal. The second example was in the manufacturing hours; Boeing's manufacturing man-hours were
less per pound of airframe than for any modern fighter4 6
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).
tAIIMIAL5

- PURHAE
DOLLARS [000 )

MR FORCE

C.A. CURVE

OOUIJRS

NaIRS
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22 ASPROPOSED
ELIMINATED CONTRACTORS. PROG.

AIR FORCE
WBOERDME
I

,
29k5O
$ 1,3?9,0
$

623 PROD.

257
1W

S100

Figure 10.

A 563
619,523

PROC.

$ 72k,086

BOEING
RDT&E
PROD.

s

PROG.

$ 450.6ss

15,161
435.
527

1,000
UNIT S

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
4661.3 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 4 7 . It is 76 per cent lower than Rohr's price and 76
per cent lower than the General Electric price 4 8 (Ref 172:
2384].
Titanium. The Subcommittee questioned Zuckert concerning 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 evaluations. 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 4 9 .
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.
$8,300 is 25 to 50% the cost of thrust reversers on
Boeing's 727 subsonic, commercial jet (Ref 172:2384].
4 Pratt
& Whitney estimated 44 months time to develop
an effective thrust reverser.
9'A further discussion of prototype development can
be found in The Role of Prototype Development by Klein,

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 tha press:
When I took this office I stated that I would have
no financial interest or any other interest :'n the
firm 50 during my period in public office and
after I left the Air Force in 1953, I made it
a matter of my personal policy 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 195151 and again in 1961, he withdrew 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 SecTetary 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 if Cravath, Swaine & Moore were one of
several law firms retained by General Dynamics. Shortly
after the winner of the TFX competition 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
SCravath, Swaine & Moore are partners in the New York
City law firm by the same name.
5,.Gilpatric 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
ser.,e in the Defense Department (Ref 172:2683]. Gilpatric
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 Jt.nuary .20, 1961 (Ref 172:2679].

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].
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
of the Continental National Bank of Fort Worth, and
still owned stock in the bank. The bank 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.
Korth did testify that Mr. Pace and Mr. Davis, both of
General Dynamics, were longtime friends of his [Ref 172.
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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no specific censure of Mr. Korth.
Suspension of Hearings
Three days after the Subcommittee recessed, subject
to call on November 20, 1963, President Kennedy was
assassinated.

Senator McClellan then suspended the

hearings indefinitely.
Financial Statistics
Thus, 1963 ended with the financial statistics of
the three participants in the competition as shown in
Table XV.
TABLE XV
Financial Statement (abbreviated) of TFX Competitors-1963
Earning

Backlog*

$1,771.3

$21.6

$1,815.0

1,415.0

49.7

1,159.0

468.1

7.6

428.0

Rank

Company

Sales

3

Boeing

4

General Dynamics

10

Grumman
*

Figures in million dollars
[Ref 62:22
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Ix
TEACHER'S AID
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 :ase. Implicit 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 appreciation, that would have to be for the importance and
role of strategy.
Use of the M1odel
The systematic model presented in Chapter III has
application in analyzing the TFX case. The following
resum6 of the model could serve as a guide to classroom
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.
there 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 discuss4,n 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 relevaiicies
and their implications, e.g. comparison of competitors'
scores after the four rounds. There are fiscal and subjective 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 two 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). The 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.
6.

Implement the decision.
Evaluate the decision.

Essentially what is involved here is the post facto
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
award 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
rolating 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 othex hand, General Dynamics had recently
changed top management personnel and structure. Due to
the significant losses sustained in their commercial jet

GSM/SM/68-07,14

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 business? Does this affect the national security?
In their proposal, Boeing sought to advance the stateof-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 Dynamiics 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.
One is tempted to wonder whether or not Boeing asked,
'what buslness are we in?'
An appreciation of DoD's strategy can be gleaned by
stated
his
*
examination
&f Mc1amara's
-r.
Uaarphilosophy,
phloopy
W~
-xmiato of Mr.
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. General Dynamics' discovery
of how to make and use fiberglass models allowed 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:
recent cancellation of the F-108 fighter.
a.
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. proposed 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 bidIs 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 environmental change; proposals were now gone over in great
dctai before a-ward. of a ontact 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
miscalculated the depth of commitment of Secretary
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*board.

McNamara to the concept of a single aircraft
for both services. McNamara misjudged the degree
of resistance to the idea of the TFX within the
services and failed to impress the selection
criteria which he was using on the evaluation
Booing misjudged the power of the Defense
Department and backed the wrong side. General
Dynamics, even though the winner, has a tough
road with the fixed price incentive contract
which they accepted to build the TFX.
Who was right in the TFX? A defense axpert
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
only answer.
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Appendix A:

Retired Military Officers Employed by Defense
Contractors

TABLE XVI
Retired Military Officers Employed

by Defense Contractors

Company

Defense

No. ol Re.ired

No. of Retired

Position

Military Officers

Flag Officers
5

Boeing

1

61

General
Dynamics

2

186

27

Lockheed

4

171

27

Martin Co.

9

63

9

RCA

15

35

15

General Tire

26

66

11

ITT

30

44

14

[Ref 153:7465]
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Appendix B:

Memorandum to the Civilian Secretaries
(September 1, 1961)

.Ti SEcRtTARY OF DEFE %'Ss,

Washington, Scptembee 1, 1001.
INenioranduin for: The Secretary of Clie Air F orce.
The Secretary of the Navy.

Subject: TFX.

Reference: Secretary of the Air Force memo to Secretary of Defense dated
August 22, 1901, same subject.
Secretary of the Navy memo to Secretary of Defense dated August 22,
1961, same subject.
My office has reviewed the most recent positiops of the Air Force Pnd the
Navy with regard to joint development of a tactical fighter for both services.
I believe that the development of a singl aircraft of genuine tactical utility to
both services in the projected time frame is technically feasible.
A single aircraft for both.lhe Air Force tactical mission and the Navy fleet air
defense miission will be undertaken. The Air Force shall proceed with the developnient of such an aircraft.
The Air Force tactical version of this aircraft stall be developed to meet as
nearly a.s possible tEiminimum required performance as specified in SO1 183,
dated July 14, 1000, within the following constraints:
1. The mold line of the aircraft shall be configured sq that a. rdar dish of
[deleted) diameter minimum size may be accoin nodated in the nose.
2. The meximuinm length of the aircraft shall not exceed In the Air Force
tactica. version.
3. The weight of the aircraft in the Air Force atctical version with full internal fuel and [deleted) of internal stories should be approximately [deleted).
5. The basic design provisions for stories hAlilillow for the carrying of
conventional ordnance.
5. The basic design provisions for sories shall allow for the carrying of
least [deleted] air-to-air missiles ideleted] and [deleted] air-to-air missiles.
0. The basic structure of the airframe must be able to accommodate the loads
as'ociated with carrier operations.
The Navy version of the basic aircraft to be developed under this program
shall lie capable of Ierforming the Navy fleet air defense mission, carrying
[deleted] air-to-air missiles at a radius of (deleted] 'with [deleted] hours of
loiter time. Takeoff gross weight for this mission shall not exceed [deleted]
without the concurrence of the Navy.
Changes to the Air Force tactical version of the basie aircraft to achieve the
Navy mission shall be held to a minimum. There will be provisions for shortenig the length of the aircraft for Navy use, at least for purposqs of stowage and
handling. The Navy will evaluate these provisions for maxtimun operational
carrier effectiveness in the time frame of [deleted] and later. In this regard,
it would be considered desirable if the minimum Air Force requirements can
be met by a basic aircraft of less than the specified [deleted] maximui.
For the present, the Navy and the Air Force are to continue the currently
programed development of their respective all-weather Intercept systems (deilecd]. The basic airplane should be configured so that either system may be
acconlllodated.
jieln(beuilatiei of (lie Air Force and Navy should convene as soon as possibie
to resolve differences in the pertinent detail specfications that govern the
design, fabrication, performance, and testing of their respective combat aircraft. If the expeditious resolution of differe"ces in specifications cannot ie
achieved, those d~firences shall be delineated and presented to the Director of
..
Defep
.
tnd
Emnceoltjon,.......
T'ip Air Force, in collaboratlon wiilh the Navy, should-deve
,l)
loans for the
innnagenient and funding of Ihis program, which shall include Navy parriciiation on the source selection board. These plans should ie submitted lo my
sflee by September 15, and should include ile followingmajor milestones:
1. Submission of request for lioposal to Industry by Cctobr 1, 1061.
2. Signing of weapons system contract by February 1, 1OG2.
(Slgned) IRoVInsS. '!rcNAkmAU.,
Sc'retary of Dcfcisr.
Signature aulbenticated by:
1.1 C. 311'sil.

Iat

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

Appendix C:
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(Ref 172:43]
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Appendix D:

Letter From the Air Force Council (24Jan62)
D)ia'AavTIMNTx OF TIIN Ali Fontcr,
OFFICV OF Till; CHIEF OF s'r,%F'
U.S. Ali Voser.,
Washington, DX.., Justitary 24j, 1962.

t

Subject: Selection of source for WS-324A (tile TFiX).
To: (Ifef of Navol Operations, Chief of Statff, U.S. Air Force.
1. Onl January 24, 1902, (sic Air Force Council, lit joint sston with Admirals
Pirie, hlayward, and Stroup of the U.S. Navy, consideredl a presenltation oil
tile above Subject by thle System Source. Sceectioi Board and Its Evaluation
Group, nd recoinmendsq that. you approe.;
(u) Awarding of limited stiudy contracts to Doeing and General D)ynamics
to determine thle effect of required changes on (teir- lropoq(ed de..igns before
selectinug a "Ingle source
Mii)Exelusion of the Genecral Electric 'MlI-205) engine fromt consideration
tor- tile TFX, and( file substitution of tile Pratt & Whitney .lTii-10A20.
2. The Joint Alir Force Council/Naval Staff sessionl noted that:
(a) No contractor had submitted a deslgn that would not require substantial
redesign to lee. thle estalished reqtuiremnents.
(b,) There waIs uliilillit.%between lte Natvy eoimferees. the Air Force Conneil,
nnd( tile uin~iig amnd .suipportin~g coillflhl(S that if a1source Is seleeteil at this Lile
if.should be Boeing.
(c) The j 'valuaitiou Group) lhad recomincuded conltracting with two rOiirces.
t.) evolve detail spilcitcitions Incorporatigi- corrections of dleficen~cies; iden~tified
by tile 13haluatlom, Group. (While the period required to accomplish this work
hasI not1.been firnily determietd, it is estimated ait 0 to 8 weeks for tme coiltractors' redeslginig, 011(12 to 4 weeks for services' evaluitlonl.)
2. The Coilucil nnd Navy p~art leiipa nts ag reed that:
(,z) Competition should bo continued between the two contractors for a
p~erku'd of 00 to 90 dayvs.
(b) Although th1N procedure wvill be tie consuming, it Is considered to be.
the iliore p~ruden~t appllroach, llnita tile interests; of inamiagentent and econoiy
will he better served by forestalling unihlibited (lesigui effort and materials
procurement until the essential details of thle designi have been resolved to
the satisfaction Of both the Navy nd Air Force. Tine and dollars are thereby
mnore apt to be saved thanl lost Inl tile long run. Continued comipetition call
be expected to aid lin achieving a finial design earlier, while at Lte sinc timle
exjjediting critical contractual agreements.
(c) Doeing Is expected to be tile ultimate source, but Lte additional design
Deriod suggested above will p~rovide further assurance of tile validity of tis
choice. It will also enable Lte Air F~orce to obtain neeeded commitments front
Boeing regarding inanageinent costing, and dtiat submittal details.
(d) More realistic cost esthinates should he developed during the redesig-n
period.
(c) Specific deterination should be miade as to tile availabillity, of siifficient
and competent lnanageiaent and engineering personnel for Lte job.
(f) Comnpany responisivenless to the establishnit of a juamiagenemlt structure
adequate for the job should be detcrinefl.
(g) Thjere- are political dangers lin thme course of action proposed,-but they
should be acceplted.
(ht) Thle Secretaries of thle Navy and Air Force should hlear the Source SelecLion B~ord's presenitation.
W1 Tile character of the joint deliberaitionis antd thme ulillnity of thle findings
conistitute a milepost In Interservice cooperAtion.
(1) The eforts of the Source Selection Board amid its Bvaluation Group were
bightly e-oiniendable, particularly in view of Lte stringent Lilaie limitation within
whlich tiley were.-equired to complete their actions.
(S) R. 11. Pirne,
It. 13. 1 1111F,
rice Adlmiiral, U.S. Kavyj.
Applrovedl Janluary' 10G2.
Ooa
ra~zo~
Chief of.iYaval Oper-ations.
(8)

D). C. Strother,
D). C. STRovuRs,
Lieutenant Gencral, U.S. Air Porce,
Acting Chairman, Air Force Com icil.
Approved .anuary 1002.

FaREDEno H. SMITH, JTr.,
General, U.S. A irPorce.
Vice Chief of Staff.

(Ref 172:641-142J
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Appendix E:

Memorandum to Secretary of Defense (29 Jan 62)

DEPARTMENT OF Ti

Ant Foncr,

OmreC oF 'Im Sr:cim'r.AY.
Waldniiton, January 20, 106.
MEMORANIDUMi

FOR TH

SF.RETAnY CF PFENSSI

Subject: Selection of source for WS-324A "(theTFX).
1. The undersigned have reviewed the data supplied by the Air Force TFX
Source Selection Team, together with the recommendations of the senior Navy
and Air Force officers involved in the selection process. As a result, it is
recommended that(a) All competitors except Boeing and General Dynamics be eliminated from
further consideration;
(b) That these two companies be awarded 00-day study contracts to provide
the opportunity for each'to bring their respective designs within Navy tld Air
Force requirements; and finally
(c) 1ased upon design resubmisslons, a final source selection will he i 'le
using the same procedures as were employed in the original elimination.
2. The following notes are pertinent to our recommendation.
(a) The prescribed source selection process of the Air Force 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 disagreement developed at.any point of the selection process.
(b) Requests for proposal were sent to 10 contractors; resulting In the receipt
of 6 designs for source selection evaluation (three combined ; one withdrew).
(o) Every design submitted requires major change to meet Navy and Air Force
requirements. Those of Boeing and General Dynamics, however, are markcdly
superior to the other four and present the best opportunity for being brought up
to the stated service requirements.
(d) In the case of the Boeing design, the most significant changes would be
substitution of a completely different engine. With respect to General l)ynamics, the most compelling Improvement must be in the area of drag reduction.
There are other refinements df somewhat lesser import that inust be achieved to
both designs. It is anticipated that each complany would be Informed or their
respective deficiencies In order that the proposei follow-on study contracts are
more meaningful.
(c) It should be noted that there was unanimous agreement among the Air
Force, Navy, nand NASA personnel involved that the Boeing design was the most
suitable of the six presented. This in terms of being the more readily adaptable
toward.service requirements and possessing the greatest growth potettial. Due
primarily to the limited time allowed for evaluation, however, it would be advisable to extend the competition between the two most promising sources in
order to permit complete exploitation of the two (Jesigns. gueli a course would
also provide the Incentive for sharper competition from a business standpoint.
(f)It should also be noted that extension of the competition will cost an additional $2 to $3 million. Further, an extra load will be placed u,on ite already
overburdened service evaluators. Despite this, 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 best possible design talent, refincnient: of cost,
data, and resolution of legal points. Taking this route should make for the best
possibkl contracting arrangements for the development and production phases
of the venture.
(g) Finally, extensloht of competition will allow for reaffirmation of the judgmen|ts leading to engine selection. The services were unanimous in rejecting.
the General Electric engine because of Its "paper status" and time low probability that It would be available in the .nim required. Similarly, all the coinpetitors roJected the Allison-Rolls engine because of the estimated penalties
to their designs occasioned by weight nd perfornmnce. As a result, the Pratt &
'Whitney engine is indicated. In the extended conpetitiou, a complete reevaluation of the engine problem would be demanded.
8. A series of enclosures are attached which discuss, in sunmary form, thd
design proposal of each of the competltor, as wr.il.as each of the engines
Involved.
S',UIF.Nr. M. ZuoICr,Secretary of the Air Force.
Secretary of the Navy.
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Appendix E3 (Continued)

SNOINE SUIMARX

Thue following Irec c~igitici %vcrc considered Ii proposals, although no coiltractor proposed the Alll.on engine Ii his-fprliary p)roposal.
*

yaglThrust

J'al& WMItliey..................

AIIIoln............................

Turine

Inlet

tclrrttlro

Weight

l)dled by lioeprtncnt ofDefrioe...

I

Arrxmt

est bours
to date

M
1,300

1'rut df lIinctj.-'-1dsi design Is wal~l along In derplopmnt. The air-coole'l
turbine design Is conscrvative, having relatively low turbine fIllet temperatures
.. nd gooud growth pIotenial. Thc banslc designt concepts for the afterburner and
Jlrojnllsiou exit nozzle wiere Investigated under U.S. Air Force contract and are
considered desirable antI well within the state of tile art.
Allison.-The Allison design Is bansed oin the floMi-Royce 11113-108 design presently undergoing full-scale test fI England. It has a cooled turbine design that
is well along fIn development. The [dcec] p~roposed Is a itew approach and
therefore consilttites a development risk. The All-16S nozzle design caused gellemilly higher boatlall drag. Contractors using this engine had mnuch heavier
desIgis. For example, lDocing estizated (lhat atnmaicb [deleted) aft bodly drag
using this design was 010 pounds greater thant for configurations inlcorporating
the oilher two engines. 'Fie resulting air vehicle weighed InI excess of [deleted]
pounds. For Lte reason of weight penlty, and because of the added development
risk expietd of anl engine being developed In two coninlenlts, none of tile bidder.,
cho~se thle AR-108 for their primaury proposals.
Gencrat UL"cctric.-The MF 295-A design was Aarted after tllr, initiation of
tiie TFX p~rograma; couseqllently, it was sized for tlae TFX. Tile design Is based
onl YJ-93 (B3-70) teclinoloi v; ihowever, It Is today on~ly a "paper" cn.igle. Turbine blade cooling Is employed. Thie design has a ulligue [deleted) nozzle. New
techliqo~jes, and materials are used; development. risks are therefore iligli. It
is the considered judgment of botih the U.S. Air Force anti te U.S. Navy thlat
the performance anld weights clal-i"ed by tile contractor canlnot be achlieved within
tile time frame required for operational delivery of tile TIX.

ALLISON
The ARl-1OS-23 design Is based ol thle Rolls-Royce RD-O8 being developed
Ii En~gland. 'fie Alir Force lhlvestlgated time Allisoll/Rolls.Royce agreement,
with thle result tug opinion that Allison could produlce ils design; hlowever, there
is Inherent risk fit developinlg all elmgille Ini two geographiically separated coll-

tries. D~esign paamleters are:

F

Turbine fillet temnperatureAfterburuer........----

[Deleted.)

Disusson.-TieAR-108 design Is teclinically sound. The exhlaust nlozzle
C~~deleted) feature.

The AR-l08ozl~edsisgn eqused hlighl boattali drag. Bidders

tilea Pratt & 11Wilituer design wichkelleghed [deleted) poun~ds (these are conl-

tractor weigh~ts).
Although the destgn Is feasible, there re'ahls tilia basic question or whether
Allison can praduce this Rolls-Royce design Ili t (in to mleet Ohe required
schedule.

-
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OMMaIAL. 13l.5TltC

MV 205-A

The 'MV 29:5-. design1 W111
commenced subsequent to Initiation of TF~X studies.
It wa*s sizqd specifically to meet TF'X requirements. It Is enttirely new-existing
only onl paper at this time. It; technology Is based onl thlat of thle (deleted]
usedl Ii the 'deleted). The contractor has no extensive "(winl ;pool' or "for
war-d fanl" experiene. It Is extremiely doubtful that hiq design could lie developed, and proven, In tlime to meet, the TF1X Fechedule. Design parainplers are
ans follows:
Welghlt.........
Turblile Inltel lprl ure-. (ieleted.]t
Afterburner----Nozzle---------------Tihe development risk associated with the INIF 293-A is very high. The average pressure rise in the compressor. per stage, i-; high with respect to (lhe present
state of the art. Because of high operating temperatures, a new experie.mntal
alloy is proposed for the high pressure comp~ressor. The Ideleted] will require
con-ideraible development. In sunilnary, development risks tire substantially
greater than those associated with either the P'ratt & Whitney or Allison enqgies.
There Is, therefore, at clear and present danger that reliance onl the GH enigine
would cause schedule slippage.

4

:PRnATT & WIHITNEY
The JTI-l-OA design is similar to present iservice Pratt & Whitney fall enginesq. A nonafterburnint, version lil.s been under Llevelopment for tile Navy for
several Years. Afterburner and eii sist nozzle have been investigated under Air
Force contract. Designpllranet ersa re:
Weight --------Thrust -----------Turbine ilettepeare.
letd]
Afterburner-----------Nozzle---------------D iScufssoll.-Bnsed upon purely technical assessment, tile JTF-1()A appearn
to be the best choi1ce. 3Developmenvit riskc appears low due to fts advanted state
~of
dlevelopmnent. This eligline was thle first chice of both the Air Force anld the
Navy.

Or ali six lpropisals, It was unanimously agreed lby tile thlree agen(e5e ilarticiplatllm- in the source selection process (U.S. Air F~orce, U.S. Navy, NASA), that
tile Bloehm~ design wvas the most readily adanptable to ser-vice requirements and
possessed tile greatest growthl potelntial.%
The most significant chmange' In this design, in~volves tile sU~stiiutioll of a
completely different en~ginle (vice the GE MFIr 295-A, p~roposed) because of the
development riskts associatcd wilth tile General Rlectric enlgin~e
TIhe following Is a tabulation of tile significant "favorable"; and "unfavorable"
plnts of tile Boeing p~roposal, as determined by the U.S. Air Force evaluationPtivorab:
I. Ability to ineet ferry range (deleted] and sup*-rsonie dash requirements.
2. Excellent wveapon delivery flexibility, including a "wing- positioning" feature
wvithi great selectivity.
8. [Deleted 1 radar.
4. Hngie air inlets are locatcd on top-good for missile fliring and protectiont
of engine from Ingestin- foreign objects.
5. D~esirably low radar j eilectivlty.
0. Hngice thlrust reverser permits rapid deceleration during offensive inaneuVerilug.
7. Well-concelved support program with high degree of mobility And self-test
features.
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Unfavorable
1.Choice of C, engine.

2. Wheel loading slightly bigh for unprepared surfaces.
3. Weight distribution, when close to empty, requires recnghiecring.
4. Offensive system must lie improved.
5. Wing pylons must be made to aline with aircraft centerline, vice the
airstream.
Ma ty cvalaution of carrier conpatibility
This design, as presented, Is acceptable to the Navy, with changes. The
contractor's choice of the GH,engine Is covered above:
1. Meets enapuilling, arresting, and single-engine rate-of-cllimb requhements.
2. Folded wingspan of [deleted] makes aircraft relatively difficult to handle

aboard ship.

3. Good powerplant removal features, good fuel system.
4. Good lateral control power for carrier approach.
5. Mssile arrangement must be reworked to improve firing and loading
seleetivity.
oCNMRAL

!

z

YMIA1tCs

The most compelling hange required in this proposal lies in the field of aerodynamics, which in its present posture indicates a design completely unacceptable to the Navy because of the high operational wind requirements for catapultlug and arresting,, and the poor single engine rate of climb for wavcoff.
The following is a tabulation of the significant "favorable" and "unfavorable"
features, as determined by the U.S. Air Force evaluation.
Favorable
deliveryhas
capability.
1.
2. Weapons
Wing lpositionig
desirably high selectivity.'
3. (Deleted] radar.
4. Well-conceived sr'pport program ; good ground accessibility, self-sufficiency,
and maintainabllity.
6. F-m- range. [Deleted.]
0. Engine choice (P/W JTF-1OA-20).
Thfavo, ,ble

1. nigh wheel loading for nnprepared surfaces.
2. Relatively high radar j zflectivity.

3. Location of ventral fin interferes with location of drag chute.
4. Flight control system.
5. Offensive system must be Improved.
ravy
evalvtelion of carrIrcompa libilily
Thuis design, as pres',ted, is unacceptable to the Navy because of the followIng:
1. Catapulting wind Is [deleted].
2. Arresting wind is [deleted].
8. Single engine rate of climb is so low that aircraft cannot maintain level
flight (deleted].
The following favorable design features are noted:
1. Missile Installation considered most workable of all proposals.
2. Excellent fuel and vent system.
8. Good engine removal arrangements.

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

DEPARTM1FENTOF T
OFF=ic

-AIRFORCE,

OF THE SEWIF AllY,

Waahington, Juio 1, 19M.
M1MORADUMX FOR TE GUnMrAnY bF MWFENS9

Subject: Source selection F-11A (TFX).
On May 28, the results of the final evaluation of the F-11lA (TFX) proposa'ls
submitted by Boeing Airplane Co. and General Dynamics Corp. were reviewed
by the Secrotary o" the Navy and the Secretary of the Air Force. This review
revealed that the Air Force is prepared to recommend a -source, but neither
competitor's design is satisfactory to the Navy.
The principal design deficiencies for the Navy are due primarily to tile high
gross weights and wing loadings and are judged by the Navy to be corrertible
only by a signflcant design change.
While there tre also deficieucie.s In meeting Air Force requirements, these are
judel by the Air Force to be correctible n the best proposal.
lRecoguizing your desire to proceed with tie joint service program, we have
directed the Source Selection Board to again examine with the two contractors
possible courses of action to correct the deficlencieq which make the prseih
designs unsatisfactory. These have been specified by the Navy dad the two
contractors are being requested to anualyze the ninimurm design changes and
detcrilne the resulting divergence between the Navy and the Air Force versions of such an aircraft that would be necessary in urder to eliminate these
deficiencies.
Although a refined analysis would require considerable design effort, it is felt.
that an estimate of the magnitule of the divergence required can be reached
in about 3 weeks.
PFo,u:.xJ NJ. Ucur:ril}.

[Ref 172:1399)
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Correction to Proposal Deficiencies (5 Jun 62)

ArmoNAUTXOAL SYSTEMSa DIVISON,
Wright-Paflcrson,Air,Force Rasc, Ohio, Juno 5, 100.
Subject: Request for correction to proposal defleiencies-INS-324A.
'lo: Tie Boeing Co., Military Aircraft Systems Division, Post Office Box 3900,
Seattle, Wash.
At tent lonvIt. II1 Anderson 3-1000, 41-84 interplnt.
1. Tis letter confirms verbal instructions briefed to representatives of your
company by the F-111 system program director with regard to deficient Itenis
resulting front evaluation of your revised proposal. Further, tis letter formalizsterequest for additional Information to bie submitted, as contained In tis
let tr. uud as briefed to your representtives on June 5, 1002, at WIright-i'atterson
Air l'orcellnse.
2. The actions that you are to takce v.-IIl be n'rientcd to correction of Identified
dtficicuucies In file Navy version of your aircraft, to inore fully mecet the requiro.
mnents or the Navy as identified in the work statement. The primary deficiencies
to which y'ou should devote your efforts at tis time are Identified tts followst
(a) MAnneuver capability at Navy loiter altitude and airspeed for best fuel
economly.
M1 Rlecovery wind over tile deck cap~ability.
(M Loiter time onl station at [deleted) nautical aiies. (Mission B3.)
(d) Study required based onl the following:
(1) What canl be (lone to reduice the weight of thp. Navy vers.ou,, at the
expense of simi1larity?
(2) What can be done to reduce the weight of the Navy version to,
[deleted) potunds, at the expense of similarity?
3. You are requested to give a presentation at Wriglt-Pattcrsou Air Force
Mina onl June 1), 3002, with regard to your proposed nMbtod of correcting these
deficiencies. A total tie of 4 hours ill be allotted for your presentation ineluding questions and answers. Additional time can be allowed If necessary.
You will be notified of the exact timec and place for this briefing at a later date.
anleprinted briefing words must be retained at WPAFB as data to assist
Iestabilishing complete understanding- of the contractors corrective actin.
4Information In your briefing Should Cmarly show how the deficenciees call be
cretdand the resulting tchcalu
, production, schedule, and cost effects. A
tabulation should be Included to showv where thc Alir Force and Navy versions
of the aircraft differ and where they are alike. Funding requiremients per
fiscal year I accordanc with this version .should also be submitted. These
corrections wiil then 1)0 subittied as official changes to your prro~osfll under
established ground rules for sulnnittirg proposal changes. More concise Instructions are Included in attachment No. 1 to this letter.
6. Because of the limited time available for you to prepare this briefing, it
Is hoped that complete understanding of actions required canl be reached by thle
end of the June 5, 3002, session. If, however, you need additional information
or clarification after Junie 5, you should contact the F-ill System programn
director.
0. Your Interest in the results of this evaluation Is fully appreciated; however, pendling official announcement, you will not make any public release of any
Information pertaining to tis wveapon system and will instruct your representatives; to refrain from: making Inquirles conccrnuig status from thle various
elements of tile Governme.
IV.A.DAVIS,
OafJor Gmicral. U.S. Air F"orce,
Conomnandfar, Aeronautical Sysiciza Division,
Air Porce SystemIs Command.
1. Discusaion summary (s) 02ASZB-377.
2. Viewgraph instructions (U).

[Ref 172:496-498
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DISCUSSION sUmMARY
Summary of information discussed with Boeing avd General Dynamics on
Saturday June 2, 102:
1. There i.s i requiremlent for further study effort and submission of information by the contractors.
2. tudy required will be based on the following:
(a) That can be done to reduce the weiglt of the Navy version, at the expense of similarity.
(b) That can be done to reduce the weight of the Navy, version to [deleted]
pounds, at the expense of similarity.
8. Information required will include:
(a) Hlow It will be accomplished from a technical and production viewpoint.
(b) Effect in all areas--program schedules, cost, etc.
4. How submitted:
(a) Contractors will submit vs change to proposal, under esiablished ground
rules for submitting proposal material. Will include a firm fixed price cost
of changes.
(b) Will prepare a briefing on vlewgraphs and printed. Will be required
to brief in detail to the system pe'ogram director and selected personnel.
(c) Will submit a list tlt vill "ndlcate where the versions differ and where
they are alike.
(d) Will submit. fund requirements by fiscal year, assuming a July I go-ahead.
G. Initial guidelines on deficitnieles:
(a) Weight was Increased.
(b) As a result did not meet wind over deck for landing.
(o) Did not meet [deleted] 111 mission requh'ements. (Mission B.)
(d.) Buffet-each contractor will submit individual buffet graph (format wih
be furnished by SPO) for five altitudes, 10,000, 20,000, 80,000, and 35,000 feet,
plus best loiter altitude. Buffet will be bpsed on 1.20 intensity level.
(a) Contractors will also consider usii|g Navy design criteria of 00 percent
fuel instead of Air Force (Work statement) requiremcnts of 80 percent fuel.
(f) Repackaging of btandard equipments to educe weight.
VMEWORlAPII INSI MUTOS

Contractors vlewgraph reproducibles to be In accordance with the following
specifications if possible:
Overall image area, 10 x 8 inches; overall paper size, 11 x 81/1'clices; translucent paper (for ozalld use) ; black image (for photographic reproduction).
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~system.

Recommended Source for TFX

Subject: (U) Recommended source for WS-324A (TFX/F-111).
1. On June 22, 1002, in joint session, the Secretaries of the Air Force and
Navy con(inued cousideration of the Source Selection Board report on the above
subject. Considered was a sumtary by the eValuation team of Its addendum to
the final TFX source selection :eport. Evaluation toamnhad explored with
J3oeig and General Dynamics the Navy deficiencies and methods of meeting
these by holding design changes and model divergencies to a mininium.
2. Secretary Zuckert was particularly concerned with 113e degree of certainty
that the Navy would firmly commit itself to this program. During the executive session, Adnlrnl Pine Indicated there would be at least P 0-percentr ch1ance
that the Navy will be able to accept the program and remain wilh it.
3. Admiral Anderson and Admiral Pirle indicated that the Boeing design is
acceptable to the Navy and gives every indication of being an acceptable weapon
4. The choice of source i not an issue. The Navy repre.entatives agreed that
the Boeing design has improved, whereas that of General Dynamics has slipped.
D. 0. S ornsr.,
Zicutcnant Gcneral, UAP, DOS/Operaton, Ifq. USAP.

[Ref 172:1401]
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Memorandum to Source.Selection Board
(29 Jun 62)

i1'A1tTmrNT OP THU AIR FonezC,

Washington, Juno 29, 1902.
Memoranduni to: chairman, Source Selection Boar d, WVS-3241-A.
Through: Chicf of Staff, U.S. Air Force.
1. After raview of the presentation of y'mur board findln,'s, and recommndations conccrning source selection of the V-1ilA, it has been determinued that
additional work with the two contractors will be necessary. The purpose of
this contsinuation is to:
(a) P'rovide tho contractors with adequate time to establish their designls
in sufficient detail to enble the services to assess more precisely the probabillty of the developmnt of their respective versions into an effective weapin
system.
*(b) Rleconcile the obvious disparity between the contractors' cast proposal
with the Air Force standard.
2. Confirming Mr. Korth's and my verbal instructilons to you, the following
actions will be takcen:
S(r.) The present lotter contracts will be amended to require each contractor
to accomplish that work necessary to take corrective action on thea deficiencies
Identified to hib 'by the system program director.
(b) Two and one-half million dollars will be authorized each~ contra~tqr as reimbursement for his efforts.
(c) Bach contractor will be allowecd CO days In which to take corrective
action, and to prepare and submit a revised proposal and substantiating data.
(4) The rcsults of this follow-on effort will be presented to the Secretaries
of tlie Navy and Air Force on or nliout October 22, 1902.
3. Additional guidelines are:
%a) The Source Selection Board presentation vill be oriented primarily toward time technical and cost aspects. Where time is available to determne
the effect on the totnl weapon system program, the results may be presented In
brief sunimary form.
(b) During- tbe 00-day period, approV'al to work directly with each contractar -is though lie were a prime source Is granted. Contractors way ))e given
guidance in all areas, as to appropriate corrective actions, specific equipnicents,
or similar guidance to insure maxiimnuni benefit from the contractor's efforts.
(a) The Intent of the Secretary of Defense to reduce weapon system cost by
maximizing similarities of Air Force and Navy versions, and by mnaximium use
of comm-on equipments and structures, etc., must eadtiue to guide the efforts
of the contractors in their design considerations. The degree of divergence
between the two versions and the cast imiplications thereof must be identified.
(4) TFX weapon system pranrain requirements identified to the contractors
In the IlF' work statement, and the June 1002 review, will bec the guidelies
used In ide-atifying deficiencies and implementing corrective aictions.
(c) Source selection procedures nowv established remain in effect, except that
Intermediate level briefings are wvaived.
1tuhrnu M. ZuorTn.

(Ref 172:1400]
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'Mr.

IoGFR~

Letter to Lewis of General Dynamics
(13 Jul 62)

wis,

DEPUTY SEcrETAn" oF D r -;:r,
July 13, 1962.

1'resident, cneral Dyunamics Corp.,
Nein York, N.Y.
Dn:A RoOta: As you ktnow, the Fort Worth division of your company has been
engaged for some time in a compeltion for the TFX aircraft weapon system dovelopmcnt program. Representing as it does, a Joint Air Force-Navy developient to yield important Improvements to our total Wactical capabilities, the TFX
could well be one of the most complex mid largest programs to be undertaken
by the Defense Department over the next ,,overal years-complex because of the
biservice use and multimission capabilities required of a single basic airframe
dc.hzgn, large because of the potentially cxtcnsive buy of this new aircraft by
both the Navy and the Air Force. Attesting to the competence of its initial proposal, General Dynamics, with Grumman as an associate, was selected in February of this year as one of two from the six competing companies to continue
(in a funded basis advanced studies leading toward more detailed definition of
this new tactical aircraft.
Subsequent to submission of the second proposals in April, both finalists were
asked to amend their designs to show how certain Navy deficiencies could be
remnedled. Though the time allotted for accomplishing this was very short,
some imaginative concepts were brought to bear on the problem and promising
solutions were offered. Unfortunately, because the time was short, detailed
validation of the new proposals from both technical and cost viewpoints was
not possible. The new modifications appear to offer improved tactical utility
for this new weapon system but better substantiation is required to warrant
final program approval for that design which may be judged superior. Additional funded work for both competitors has been approved.to rbalize such
sl)sbtantiation.
Before final go-ahead on the program can be given by my office, three conditions must be met:
(1) Satisfaction of both Navy and Air Force that a significant improvement to'their tactical air capabilities is represented by the winning design.
(2) 'Miniuum divergence from a common design compatible with the
separate missions of the Air Force and Navy to protect the inherent savings
of a joint program.
(3) Demonstrably credible understanding of costs both for development
and procurement of the complete TFX weapon system, which costs must
be acceptable in view of the capability added to our military strength
by tie weapon system.
Retention of the competitive nature of the source-selection exercise on a funded
basis is felt to be the best method for accomplishing the above outlined tasks.
This will mean continued intensive work by two competing teams that have
already extended themselves exhaustively in the three foregoing exercises. I
write therefore to express my appreciation of the effort already expended and
to emphasize the Importance of te work remaining. I sincerely hope that the
above noted conditions will be met as a result of this final effort and the culitnation will be initiation of a full scale weapon system dQvelopment programthe first of such magnitude to be biservice in character from its inception.
Please convey these thoughte along with my best wishes to those of General
Dynamics involved in the TFX program.
Sincerely,
(Signed)
Roswvv,.L. GIu'ATame.

[Ref 172:1195]
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Letter to Boeing Concerning Titanium
(9 Aug 62)

Ii AIQUAltTI'Ins, AERONAUTICAJ. SYSTMS. ])IVISION,

Am FORc SYSiUMts CoNtANn, U.S. Ant Foizcu,

11'right-Patlcrsonz Air Forca Base, Oh7io, August 9, 1962.
Attention of: ASZ./ASNST.
Subject: Use of titanium alloys.
To: The Boeing Co.. Military Aircraft Systems Diviblion, Post Office Box 3999,
3-1000, 4184 Interplant, Seattle, Wash.
1. Since your company nmy desire to use titanimun alloys as a part of the
airplane st ructure 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 appiles. Justiflcation iuust be presented for each structural application of
titanium. Ti: is tle judgment of ASD thatsubjected to motion or wear
(a) It is not advisable for use in fittings
pivot and the stabilator pivot. T~he
ander hecavy load, such as the wing
fact that it does not lend itself to plating is pertinent In this case because
of poor protection against wear.
In heavy section areas because of
for applications
is not
(b) of Itdata
in heavy sections.
titaniumi alloys
on advisable
lack
(c) Titanium has to have certain steps taken to protect against dissimilar
metal corrosive action (tapes, sealants, etc.), which, in turn would Increase
Weight.
3. It is emphasized that as a part of each proposed application, justification
will be required for the use of titanium in preference to other inaterials, and
further, that corroslon protection and structural integrity provlsions have been
properly considered.

(Signed)

OClmxs A. GAIuM,

Colonce, USAF, Systein ProgramDirewfor,
Deputy Oommanmdr/Systcms ,1fanagemient.

[Ref 172:1347]

129

12

----

G;SM/SM/ 6 8 -07 ,14

Appendix L:

Instructions to Evaluation Team (13 Sep 62)

AXRONAUTIOAL SYSTESr1 DIVISION',
OFFICE OP. THEr
CoMM~ANDnn,
Wright-PalacronAir Porce Base, Oh~io, Scptcm bar 13,1962.
Subject: Instructions to Chairnman.
To: Chairman, Evaluation Group, weapon system 324A.
1. The Secretary of the Air Force has directed that additional .work be
accomplished wvith 'loeing and General Dlynaices, to be followed~by submission
of revised proposals onl or about September 10, 19G2, In turn, evaluation of
tl.!se proposals will be accomiplished and presented by the Source Selection
Board to the Secretaries of the Air Force and Navy, on or about October 22,
1902.
2. Procedures and criteria to be utilized In this evaluation, wvIll be In accordanice wvith origial letter fromt the Chairman, Source Scic,.Ion Board, to the
Chairmni, Bvaluatlon Group, as noifled by supplemental letters.
3. The Evaluation Group Is responsible for all areas except !'carrier compatibility" and the Navy AIMS fire control system, wvhich will be nccomplished
by BuWeps. Tile briefing to the Source Selection Board and subseqeunt presenitstious will be oriented ksvard the technical and *costaspects; other areas will be
presented in brief summary form. "Carrier compatibility" and the Navy fire
control system portion will be prepared by Buleps and submitted to the Chairman of the Evaluation Group In suficient time for timely review and Integration
Into Bva 'nation Group briefing-s and reports.
4. The schedule proposed for performance of the evaluation and presentation
to the Secretaries Air Force/Navy Is approved. Proposed schedule Is as follows:
Source Seletion Board, October 23, 1902.
Coinmanders, October 24, 1982.
Air Council, October 25, 1902.
Secretaries Air Force/Nayy, October 2Z, 102.
Chairman, Divallu.1tion Group. wvill be prepared to brief D.D.R. & X. and Secretary. of flefecise following briefings to Secretaries Air Force/Navy. Briefing to
Source Selection Board will be accomplished at Wright-Patterson AFB, briefings
to comnmaniders at Andrewvs AVD, and all other briefings lin tile Pentagon.
5. A written report of this evaluation Is required. Format and content as
cstablishcd by the Chairman, Evaluation Group. Briefing materials and requireints will talme priority lin Evaluation Group actions. Written report will be
subitted. at the time of the Source Selection Board briefing, If possible.
0. Contractors have been Instructed to submit complete new piroposal material.
E3valuation results will be based on this material.
Idetif
deiclnt r
tem
tus, asdtrie
yterreview of contractorsubmtte inormtio.
Iemswil bedocmened or achcontractor, to lie used
durig
egoiatonsafte
cntrct
anounemet o siglesource.
S. prfomace
urig te
f tle valatinChairman of thle E'valuation
Grou
esablsh
wil aforat ad cnten or"debriefing" to be given to the
losng ontactr.
ebrefig wll lotlfaizethoe Iemsnecessary to reasonabltleIdntiy
ontactr
t
wer hi weponsysemwas deficient. Source
slmae tat
trceirsacil ont etablishmthed
ormt ands "debriefing." It is cmnphalze
hisnelon
(lnt s o etabishtheforat ndtype of Information that
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0. During the evaluation period, Chiaian of the Evuluation Group Is autharized to make verbal or written request to the two contractors concerned,
hiold such mieetings or request such Information deenied. necessary for cirilication of amiy of the data submitted by Bocing and General Dynamnics. T1he Intent
of this authority is to insure maximumi benefit from the efforts that the two
contractors have expended. Meetings or discussions -will be m1onitored by the
Cnairmami or an area covbairmann. For the purpose of evaluating 'carrier coinpatibilit" and thO AMOIS evaluation, the head, Evaluation Branch In the Navy
Buleps will be delcgated similar authority.
10. Weapon system specifications will be utilized in accordance with provisions
of letter dated April 0, 19102, fronm the Chairman, Source Selection Board, to
Chairman, Evaluation Group. Provisions of paragraph 1.b.(2) same letter (10
Riot alply.
11. CI'airinan, Evaluation. Group, will be prepared to brief thme TFXK/FAH41
presentation as previously l)resented to the Air Council, to SOL. etarY of Defense
when this source selection briefing is presented.
12. Contractors have been requested to present a study of Improved air-toair capability for the tactical version, based on proposed changes to SOB. re*
quirements. 13valuation Group will p~erform an analysis of these studies amid
present results to the Source Selection Board as a sunmarized briefing. Presentation of this briefing will also be required up to and including D.T.RJL & H.
Briefing formiat and content will be ais established by Chairman, Evaluation
Group.
13. All participating agencies have been notified that the Evaluation Group
will be reconvened on September 130, 1902. Personnel. assigned to thme E valuation Group have been Identified, and willl be available omi the date specified.
Final release of Evaluation Group personnel will be determined by the Chairman.
14. Evaluation will be accomplished to carry out full intent and directions
of Secretary of Air Force memio dated June 29, 1902, cop)y furnished to Chairman, Evaluation Group.
15i. Provisions of all previous letters from Chairman, Souvee Sdeetion B~oard,
to Chairman, 8valuation Group, are applicable. Instructions in this letter
supersede previous instructions wvhere conflict may occur.
It. G. RuoG;,
M11ajor General, U.S. Air Force, Commander.

[Ref 172:2078-2079]

131

GSM/SM/68-07,14

Appendix M:

Rating of Contractor Proposals

BAO
TR.IINICAT,
Systeinq nnnsll Integration, and growth 1)otcotlai ............
Air 'chicle ..............................................

GlD

Good............ Good.
Good............ Good.

Pousionsmystem...................................
Good........... Good.
Flight conitrol....
................
.................... Good........... Good.
se-odw Psower and environmiental contri..........
V0ery good......Very good.
g
Godg.........G.
~i..........iSconro.........................

~slrflc

Misin
onro .......................... Very good.....Ver good.
Aeospsce ground equipment (A'2F).....................-----Fa ir ............
GOod.
11ecronic ...........................................
VrGood
.
Good.
C%%poiin.........................
Good.
eA.~
concept.............................................V Good............
y godVer
good........lerodr.y od
lHelili1t) ...........................................
EMectronicenetleo npntobillty (EINC)......................ood............
Good.
P'ersonnel subsystem......................................
Good ...........
Very good.

Maintenanco..000.......................
suppl) ..........................
'rranwportntion ......................
P'rocuremecnt...............................

I'ro rain planning ......................
Profiuction
d..............
.............
Mnagement an ogaintin .................
Cost realismn..............................................
OPRnA7ZOxAL

3
Operational Utility...............................

Suplport reqliirenli..................Good
isl~
dlelivcry enaiiy.............Good......Good.
ReFconnaissance ................ ....................
SSubsequently

Counsel.

Good.......od

Good............ Good.
Good............ Good.
............. Good............ Good.
Good ...........
Very good
.
Fair ............

Very good
..........
Very god

ery good.

Ve'ry good.
.Client.
Fair.
food.
Good.

Good.

cleared for release by Departrnent of Defense by letter of Mar. 5, 10M3,
to MeiVecrrll

General conclusions are:
(1) Both contractors have the capability to successfully design and] produce
this weapon system.
(2) B~oth designs are acceptable as Initial development design configurations
to the using agencies involved-T.AO and the Navy.
(3) Both designs will require further design refinement and changes can be
expectedl during the development period.
(4) When fully developed, the operational tactical aircraft will mrkedly
Improve the capability of the Tactical Air Command in carrying out its assigned
mnissions, especially in limited wvar.
(5) Similarly, the Navy version, when fully developed, and'whem configured
with the new long-range, air-to-air- vissile, will markedly Improve existing fleet
air defense capability.

(Ref 101:147]

132

VT

GSM/SM/68-07,14

Appendix N:

Letter From Source Selection Board (2 Nov 62)

AiEiONAUTICALTSYSTE,6 1DIVISION,
WntImiuT-ATTrisoN AIR OHCF BASF,

Novcinbor 2, J962.
Subject: WS 324A (TFX/F-111) Source Selection.
To: (knibnander, AFLO, Wright-Patt,rson AFB, Ohio.
1. The WS 824A System Source Selection Board met on November 2, 102, to
review the fourth submission of source data from Boeing and General 1)ynahiles,
in response to letter of instructions from the Secretary of Air Force dpted June 20,
90G2. Voting members of the Board wvere: ,UEPMS, llcarAdma. 1. L. Asbworth;
APIA), Maj. Gen. T. A. J3ennett.; TAO, Maj. Gen. J.II. Moore; AFSO, Brig. GCn.
A. 'T.Culbertson.
2. The latest data submissions by the two contractors have correcied previously
identifled deficiencies, and result i two designs that approach equality in size.
welght, performnauce, and Air Force estimated cost. locover both contrrftor.
presented more optimistic cost quotations than Air Force 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.
(b) Lower quoted cost.
(c) Positive ground deceleration mechanism.
(d) Greater weapons selectivity and carrying ability.
(o) Less risk of foreign object damge and missile exhmust degradation of
engine performance.
4. It is the unanimous opinion of the Board that competitions between the two
contractors has achieved its purpose and an~y further rellnement of competitive
designs Is unjustified. It is reconnuended that company X be confirmed as the
W$ 324A. source.
(S) 11. G. IRuegg,
It. G. fluFGo,
Major Gecnral, U.S. Air Io,ecc,
Commanzdcr, ASD, Chalrman, SSSIB.

[Ref 172:1164]
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Letter from General Sweeney

UJrA))QUAITIIS TATIA., Ain Co'%tA

D,

U.S. Ant Voimc.,
OFFICE Or TIlM COlM.MANDfIt,

-1

Langicy Air Force Base, Va.
To: Headquarters, USAP (AFVO) Washington, D.C.
Subjcet: WS324A (TFX/Flli) Source Selection.
3. I have reviewed the findings of Ilie WS324A-System Source Selectlon loard
and have carefuiy considered the factors evaluated. I concur with the unanimous reconminndations of the Board that company X be confirmed as the
WVS324A Source.
2. There -may be little to choose from between the two proposals as far as the
Navy role is concerned. llowever, In my opinion there is considerable difference
between the two proposals &.sfar as tie TAO role is concerned. I believe that
company X has a much bettor aireraft with the following advantages which
make It far superier for (he TAO role:
(a) kirscoops above the wings will reduce the risk of foreign object
damage and the possil)ility of eng'ue ilame out when missiles are fired.
(b} A thrust reverser which will provide better deceleration both in air
maneuvering and on landing. Te latter Is especially important on wet
o icy runways.
(c) A much greater ordnandi carrying ability which will provide a broad
range of weapons selectivity amd capability.
.(d) A ferry range of over [deleted] miles, which is substantially greater
than for company Y's proposal.
(c) Dual wheels which weigh less and are more easily changed in the
field without heavy AGE.
-(f) A better air ground fire control system.
8. I firmly believe that company X's proposal will produce a superior weapon
system that will provide a substantial improvement in TAO capabilities.
believe just as firmly that company Y's proposal will not provide the same
increased capabilities. 1 urge that compaty X be confirmed as the WS324A
Source.
(s) W. 0. Sweeney, Jr.,
V. C. SwlEnEy, Jr.,

(71c cra?, USA F. Commander.

[Ref 172:743]
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Affidavit of General McKee

AvFYIAVIT or

G5.,N.

WILLIAMJ P. MoIKim

COMtMeNWAIXI.Tt OF VJi;U5NIA, .1-1
COUNTY OF Auraimomx, sv:
Williama P. Mecee, hanving been first. dluly sworn, (deposes aid says:
1. 1 san a general. in thie U.S. Air Force aund aum Vice Chief or StUIE Under myt%
jimnediato supe~rior, Gcit. Curtis I-. Le~lny, the Chief of Staff.*"
2. 1 assumued this duty .1uily 1. 1902, unit for 9 years prior thereto, 1953 throught
1002, 1 wits vice commnander of the( Air Materiel Commuand, stud thereafter, colln;i4nlder of the Air Force 1,ogist ics Cosiutunsi
3. For atnu~mber of Years tlie Air Force hns Wtiliz.ctl a thorough selection systeisi for the purisos , of determiining the source, or producer of ceritains of its
n
jnajor weapon Sysiemis. Tesuc eetossseu sdsgsu osiias
bins in the decision aid also to assure thast the Ali- Force~ gets what it ueeds.
4. 31y dlits at Air Materiel Commiand, Air Force Longistics Comnaid anid asS
Vice Chii.f of Stafr have broughst site Inito close contact with several muajor Source
scectiosis iiseludtiwg the lD-70, Minuitemns, Titan, Atlas, Skyboit, Hound Dog,
1)yisaSoar and (lie F -3 0S.
5. 'Tle recommnudition of 1hse Source Selection Board Is mnade available to
tho three Air Force comndners conicernled anid to the Alir Force Concil. Thse
Counll Comprises the six IDepsiy Chiefs of Staff of the Air Force, of lless~euamt.
gesucral rank, mid Meo Inspector general. I amsChairman of tile Air Force Couisseil. The Air Force Council, aifter receiving the recommsendattions of -it Source
Selectonl Board, iakesg aplpropriate commnst and forwards the receoniindationi
to the Chief of StalT. The Chief of Staff then approves or disapproves tlie Couusell recommsuend~ations, and forwanrds it, with appropriate comnuts, to the Secemtary of We Air Force for act iosi.
0. To the(, best of mny knowicedge and belief the recoummendlationi of at Source
Selt
o hard on atmuajor weavoss systent which was thereafter confirined by
the Air Force Council, has itever been overrahul t.t Lhe sevretarial level Uint il
November 3002 ill the source selectIon Involving the TE11/F-1l].
7. In that cave, thec Ali-, Force Council received a recommensndation froms the
Source Selection Board which In this case. bsecause of the biervice ntature of
the aircraft, hand ass adltiosa' Navy admiral ats a mecmbler. The Board unanimnously recomninded the cclectioni of Boeing as source. The Board was asqiqtcd
lIi its deliberatiosi by recossinenlat ionm forwarded front-Ccxi. W. C. Sweeney, Jr., commander, Tactical Air Commnand.
Geni. Mark B. Bradley, Jr.. conisander, Air Vorce Logistics Commnand.
Gein. B. A. Schriever, comminiiuidr, Air Force Systemss Coummnand.
Emit of thiese seisarat6 recosniandatlins reconmmended the selection of B3oeing
as the producinsg source for the TFX.
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8. Onl November 8, 3002, tho Air Force Council mlet. I actedl as Chairman.
Other members wereLt. (.i. Frank A. 13ogart, Comptroller of the Air Force.
Lt. Gen. G. 1P.Disosway, Deputy Chief of staff, Operations.
Lt. Gcii. W. ii. Blanchlardl. thle inspector generill.
Lt. (;el. Jlamies Ferguison, Illeputy Clilef of Staff, Research and Tchlnology.
Lt. Gen. W. S. Stone, Dviputy Chief (if ST, Personnel.
Lt. Gen. 'T.11. Gerrity, 3)eptt Chief of Sta ff, Systemls and Logistics.
Maj. Cen. 11. 'U. Wade, Assistant. D~eputy Chief of 'Staff, Plans and
Programns.
Also voting with the Council that day wereRear Adiii. W. R. Willis, Actig Deputy Cief of Naval Operations for Air.
Rear ,Xdin. K. .1. lMsterson, Chief, Bureau or Naval Weapons.
Rear Adii. C. T. Booth, 11, Director, Programs Division, 0ffice of Chief
of Naval Operations.
9. Because or the clear opierational superiority of the Boeing aircraft and1(
other factors, thle Air Force Council, with Navy members, voteil unanimously
to recojuind Iloving as a source to the Service Secretaries. There was nto ditssent within the Air Porce Council, including the Navy members mentioned above,
onl thle "Clear anld Substantial advantage lin thle Boeing piropiosal over thle General
Dynamics proposal which is magnified by thie environment found under thle
aiustere conditions uisually ierent lin limited war actions."
20. Onl November '-.1, 1962. the Air Force Secretary, Eugene M. Zuckert, litformed tile that onl the following (lay an announcement would be made that
General D~ynamics had beeni selected as a source. General LeMay oud I Iillediately visiiel 'Mr. Z/Alcert and attempted to dissuade him front this decisionl.
We were inisucemasful.
11. There nre miany reasons for (lie strong preference for the Doeling desig-n,
which are set forth in th3i Air Force Council action of November 8, 1932.-fOnle
of these Is the clear advintage that the Boeing design has by reason of the
location of its airscoops at a high level, lit inimiizing thie ingeslion of foreign
ob~jects Into the air intake scoops. In my estimation, the General Dynaics~
airplane, with its low airscwips, could cost uts a significant amount of mlonley
in maintenance and repairs aed would icrease the danger of engine failure.
12. Doeig proposed tI'e utllmz~ion of a thru&t reverser. I see no serinils
technical problems in adapting tis excelc it device to fighter aircraft. Boeinghans pioneered lin this field and, h; de. 'zning, mnant!icturing, and using thrust,
reversers on all of their commercial aiircr:tn t"'-nliigout the world.
13. It is my viewv that the operational factors should be the overriding c01nalderations to aill others lIn choosing between the two proposed systems because
these aircraft are being pirocured for use lin event of wvar.
14. it Xtu 1902, prior to my assumption of dutty of Vice Chief of Stair, when
It was decided at; the secretarial level to return the recommiendlations of the
Board for a fourth evaluation, Air Force Secretary Zuckert and Navy Secretary
Xorth directed the Source Selection Board to work with bmoth comapetitors as
If they had been chosen as lprimne contractors. To the best of my knowledge
there has never before been, In a competition, this type of Instruction issued.
l1t. in producing the 33-5S, General D~ynamics dlid a creditable job but the aircraft was a lot more expiensive than originally planned. Part of this Increase
was the fault of the Government. It Is my view that, all things being considered,
Boeing is a better producer.
10. During thle entire source selection procedure there were no political pressures brought to bear on me or, as far as I know, any of the uniformed personnel
within the Air Force.
17. Attached hereto Is a statement regarding workings of thle SS13 which Is
made a part hereof.
IV1LT.TANI R.AMoTB.
Subscribed and sworn to before me this 13th day of February 290.3 In the
ionwealth of Virginia.
County of Arlington, Comm
'[SAL)

r-UrL T. Tllrxc,
NotaryJ Public, Arligton Counly, Ila.
My commission expires September 4, 19M4.
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STAvlMlzYv

FI

REOARDINO PRocanuans OF SYSTaSI Souicra Sk~i,su(rxo>

Ii order to explain tile rationale bechind the Air Porce Council reconimendat lol
to thle Cief of Stall! Ii the selection of a contractor for production of the TX,
I believe It would prove worthwhile for thle subcominmttee to have it thorough
understandlllg of the Cniel functions and( participation with respect to wlhat
we call system source selection proced urcs.'
The Air Force Council was formled by the first Chief of 'Stuff, Gen. hroyt S.
Vandenberg, hli April of 3951, as anl niency or the Chief of-Stid.
It was charged
quite shmply with formuitng Air Force objedlives and policies find reviewivhg
programns for their Imnplemuentation. It was also elharged with dissemlinlation of
programn and policy guidance to the Air Staff. Chairmanship of the Council at
thint tilli was given ats Oil added duty to the Vice Chief of Stafr of tile U.S. Air
Force, and mnlbership confined to tile Deputy Chiefs of Staff, the Comptroller,
and the Inspector General. Under its first Chirmtan, General Twining, thle
Council became the senior deliberative and advisory body for the Chief of -Staff.
Over tile years; the original concept of thie Council and Its system of operation
hanve not varied, anid one Chief of Staff after another has found tile considered
advice of his senior responsibile Deiputies most useful Ii arriving at the kinds
of decisions which confront the military chief or so large and complex anl organization. The Council has ilsoq becomle the applropriate agency for resolving
divergent sairf views which did not prove susceptible to resolution through
normal staff pirocedures.
After a period of long- trial, vaue Council became a fixture Ii Air Staffy organization andl was formalized by tHie publication of a imitable Air Forco tegutation
(No. 21-0, currently dated September 10,.1951) and a lleadqualers ofle inlstruction for use within the Pentagon (1101 21-18, currently dated November 30,
1959). Throughout, this timec the Council hans always been chaired by thle Alice
Chilef of Staff and has always consisted of the Ileuiteunajt generals sgrving oil thle
Air Staff. There Is a sniall secretariat of three officers whIich provides tile usual
services of wvriting tile papers 021( disseminating thle decisions and guidance.
It can be easily seen that so important a problemn as the selection of at major
weapon system would fail naturally within the purview of the Council before
a fial decision was made by thle Cief oi Stafr or the Secretary of tile Air PForce.
For somie time the Council has participated fin this way it reviewving the recoentnieadations of tile major comanads as to the selection of at contractor to produce
a wveapon system Ii response to a specific operational requirement of tile Air
Force. As all examiple, there have heel) 18 bansic-Air Force Council acetions ou
sourlce seethin sincee .aauary of 193~9. Ill early 19W9 thme Air Force regulation
governing source selection iprocedutes (APR 80-3, April 28, 1959), niaclg other
thiinlgs, specified the particular role of the Air Force Conncil Ii these iprocedulres. Prior to that timae the Counacil was operating onl aii Internmal instruction at thle
direction of thie Vice Chief of Staff. T)le regulation publishied Ii 1959 was superst-ded In April of 39012 bi.Mall updated version publislied during the nerlnI
periodic review of Air Force regulations (APRI 70-15).
Generally, It Is our policy that tile sonrce of selected Air Force systemls and
niajor vubsystenis will be determainedl by system source selection procedures.
Since thle function of Air Force Systems Conmand Is to develop and/or piroduce
at new systeill or subsystem, our headquarters usunliy directs Oeneral Schriever's
Headquarters to utilize thle sour~ce selection procedures to select a new system or
suibsysteml. Thie normal procedure is to set up a System Source Selectiomn Board
Os m11tInstrumnt of the Systems Colnnd, of C-ie Logistics Commiiand, of tile
prop~osed usiiig combat comnrd, and Othlers who have a direct iiiteresi. Tils
Board investigates, evaluates and(makes recommlienldationls on a preferred source
or source.4 for tile dlevel opluen t anld/or production of fi systeml. Only well quaIl.
fled personnel, generally with experience Ii the procedures. aire assignecd to thle
SSSB3, andil e senior mlelliber froml each Conmmnd Is usually a general officer.
According to our procedures, when the objective of the SSSD is to evaluate
specific plroposals, the Board designates anl evaluation group) to perform (ities
specified by the Board. The evalulation group may be subdivided into several
teanis for tile purpose of covering specific area%of coisideratlon. such as tactical
feasibility, logistics. operatioinal utility, plroduiction, mannufacturing and nangewuent. When thie Board Ilas finishied considering thle recolnendatloll of thle
ovalilnti(Ii groupi. It makes its owvn evaluation, whichm, lIn turn, Is indorsed b
each of the manjor commannders concerned, over his personal aignture, and
forwarded separately to headquarters, USAF, to the Secretary of tile Air Force
Council.
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At n appropriate thine tilt. Council listenq to the final
or tile
evalmAdion group, read., the( recomendationa of (lie SSSII andPresentation
consall11s the writtell recommnd~ations of thie miajor comnihders conccrneid. At
Iiae. the
Council makes its own recomnmendation over the signature of thethat
to
the Chief of Staff of the Air Force. The final source selectionis Chnairmnan
Chief of Stafr mill the Secretary of the Air Force, as-appropri ate. mSiade by tlie
This I.s precisely the course thant was tollowed in the cast. of the VPYX.
As b",
already known, we addedcd to thle procedures ill tis
ease by incorporating U.S.
Navy participion as members of the evaluation gronp and
voting m
iembers of
the SSSli Purther, In all of the mneetings
thep Council relative to the TU'X
from January 24 onward, there was naval flof
ag officer participation. Thuls, the
senior naval flag officer Joined with the Chairman of tile Air Force
Council
Ill signing tile recommnendationi of tlie Council to thle Chief of Staff,
and, In this
case, to tbe ChieftofNaval operations.
With tis background In mind, may I add that thie only Council mneeting
oil
the TFX lit which I persmonailly participlated Since becoming
thle Vice Chief (if Staff
onl July 3, 3002, and hence, Chairman of the Air Vorco Council,
was onl Novenliher S.
This statement Is a part of affidlavit signed by Gien. William P. Mlriee
oil February 13, 3003.

2

q

2(2)

Reply to ntiont ion of: AFCC..
Subject: (1;) Rlecommnendled source for WS-821A (TVFX/F-131) h.IiugOfD..
To: Chief of Naval Operations.
Chief of Staff, USAV.
1. On November 8, 1902, In joint session Admirals Bllis. Masterson,
and Btooth,
and the Air Force Council contlined consideration of the
Source Selection
Ioard report onl the Above subject nil finanlimously recommlenld
B
that You
approve tVae Boeing Aircraft Co. as the single contractor for
development
aind
production of thle TFX.
2. It was noted that:
(a) Continuing dcliberations by Zhe Source Selection B~oard were
responsive
to:
(1) Original instructions front (his headquarters.
ResultIs of the three previou- evaluations.
(3) Secretary McNamiara's Instruetioas to the Secretaries
of time Air
Force and time Navy which provided additional time for refinemlent.
(4) Letter from Deputy Secretary of D~efense ilipatric, dated
July 13,
1902, to the contractor.%; and
(5) S8ecretary of the Air Force letter of June 29, 1002, Incorporating
the
verbal instructilns of the(
of the Navy.
Mii Procedures of the SourceSecretary
'Selection BJoard inive been basically the samne
as those heretofore identified fin previous evaluations. Most pertinlent
parts of
the Secretary of Jef('nso instructimis concern:
(1) Satisfaction of both Navy aid Air Force thapt a significant
Iiumerve.
memat to their tactical air, calmabiliics i.s represented by thie
wining design.
(2) Operaitlonal flexibility.
(3) Mallinuin divergenice from a coaliton
compatible with the
separate amismiomas of thie Air- Force and Navyv to designm
lurotect the Inherent savinigs
of a Joint programn.
(4) Demonistrably credible understanding of costs both
for development
and procurement of tile complete TYX weallon
system, which costs must
le acceptable in view of thle capab~ility added to our military
streng.th by
the( weaponl sYsteml.
(r) With regard to slnfienomm~ilestonecs. eenm If a decision
is
lniediatclv
forthcoming, there will ble a slippage of alpproxlmliately 6
month1ls inl thle 00 of
thie 1st Tactical W111g.
(d) It Alntilc be noted that unill actual work
hiegmi with a single coiltractor, all iteal, canntiot coiilildctely lie corrected tohas
satisfactionl of tit(' nulitary. Costs, particularly. will conilinac to reflect the(
C'ontrac'tor alnlysis of thle
lpregrain until farther reflnemtents tire miadel. Noumtlelss.
thac Is the result of 'a jmch nmore thorough and searchingtln'- evailuation ait tis
study and hans produiced ast ""mnprehensive a design analysis
at,s15o~
120
ossilep.
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(c) Navy prLicipation i till, phase of the evaluation has been coin: iderobly
the three lrecedlng phases, particularly in the pirformance area.
Although nmbers were calculated independently In Washington, they represent
a high degree ot corroboration aud interehange of procedures umong the Air
Force and Navy engineers. li general, tie level of carrier suitability and mission performance favors Boeing as in tile previous submission, but General
l)ynanl!Vs is now atceilable. There are no major changes foreseen it oith". nf
bradeneltd (ve2r

the Navy versions and no clear-cut clhie it the naval confiuration botween
Contractors.

(1) Both comtractors are overly optimistic as regards cost figures. Boeing
estimates the lower cot figure. Overall, Source Selectiou Board figures after
readjustnvcul also give Boeinga slight edge.
(g) The System Source Selection Board will naval flag officer representation, unanhnously reconmmended :lm Boeing be selected on tile basis of:
(I) SuliU'iority in all major aspects of operational capability.
(2) Lower quoted costs.
(3) Positi'e
ground deceleration miechanismn.
(41) Greater wve-apons seleetlivity and carrying capability ;and

(5) Loss risk of foreign object damage and military loss degradation of
engine performance.
(h) For var''ing reasons, in ..,dition to those cited above, the commander,
!1TAC (Usilg Command) ; Obief, BuhWeps; conmander, AF Logistics Conmand;
commander, AP Systems Connand, endorsed the selection of the single Source.
Selection Board. Commander, TAC emslasized that the Boeing proposal will
p'ovide a substantial Improvemenmt in TAC capabilities, while the. General Dyuamics ptropoal will not provide tie same capabIlities. Chief, BuWeps emphasized
time thorouglhmcss of tile evaluallon ix BuWeps which assures that. tile naval
requirement has been met. In addition, he einphasizes thai. there is'iargin for
growth in bloh proposals. but he cautioned against major changes wilch could
invalidate tile response to tile requirement. Chief, BuWeps also notes the filterdopelidmce it ithe long raugo air-to.air naval role of the funding for missile xys-

tens as well as for this manned system.
3. It was agreed:

(a) BLth contractors have thme capability successfully to design and prbduceo

tli' weapon system.

(b) Both designs are acceptable as initial developmenit design configuratioas

to the Using Agencies Involved, ITAC and Navy.
(c) loth designs will require furiher design refinement and clhanges canm be
exl)eted during the development period. ,
(d) When fully developed, the operational tactical aircraft will markedly
improve tile capability of tile Tactical Air Command fix carrying out its assigned
ililssllons, esllecially fit limited war.
(c) Similarly, tile Navy version, when fully developed and when configured
with tiee new long range air-to-air missile, will markedly improve existing Fleet
Air Defense capability.
(f) The competition between the twd contractors has achieved its purpose and
any further requirement of competitive designs is unjustified.
(g) Extremely close management coordination between tile Navy and ile
Air Force will be required to keep a QGS!T 4-.LS (sic) Fixed Prl~e Plus Incentive Fee contract meaningful and wilthin stated limits.
(h) There is a clear an substantial advantage in the Boeing proposal over
the General Dynamics proposal which Is magnlilied by the environment found
under the austere conditions usually Inherent in limited war actions.
[S] WnM.IMt J. "MCIcK ,
General, U.S. Air Force,
Vitarman, A i 1"orcv Counell.
(s] W. B. Erms,
Rcar Admira, USA, Acting DCYO (Air).
F, 962.
dovember
A 1lpOVed Noe Aer,
92
Cduaris D . s:MYf,
Chicf of Staff.
EUoM[ ' Nf. ZI'cTI.:RT,
Sccrclnry of th .ci" lorcc.
Aplproved November 8, 39G2.
[s] Go
.:oa
W. Axim.isox, Jr., •
0t111f of Naval Otcralioll.
Fltl l) KomTim,
Sccrctary of thc Navy.

[Ref 172:76V-7611
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Korth and Zuckert Memorandum (21 Nov 62)

DEI'PiTMENT OF TIlE Ain FolcE,
OFFICE OF TiE SECUrARY,

Washington, November .1, 1963.
MEMORANDUM FO1 TIE RECOM

Vfighter

We have reviewed the source selection evaluation for the T.X (F-lU) most
carefully.
This evaluation is by far the most comprehensive source selection evaluation
in our experience, and we have great confidence in the details as well as the
general conclusions. The magnitude of completed work providc a reliable
indication of the quality of both the proposals and the evaluation. Requirements
of the work statement have been met in practically all areas by both contractors;
where any dcflclencles exist, adequate provision has been made to comply with
the work statement. All the necessary information Isavailable for selecting a
.contractor.
The evaluation has produced an adv .nced aircraft operationally acceptnl;le
to both the Navy and Air Force users. It will be a true biservice aircraft, providIng for both the Air Force tactical fighter mission and the Navy carrier-based
mission.
As both services agree, tile TIX design represents a signifleant advance in the
state of the art and results in a weapon system superior to those now in the
inventory or in production for either service. The TJFX can provide target coyerage at a higher mach numbcr than presxnt aircraft and approximately live
times the range in performing a typleal nfic.io|J profile. The following is a coinparison of the TFX and the F-4C, using the General Dynamics version of the
TFMX as an example.
T V,CF

.40

TFerry range .................................................................
Takeol distanco ............................................................
Landing distance ............................................................
Deleted
Deleted
I
Range at altitude (supersonic) ...............................................
Hlange at ca lcvel (supersonic)."......................

Urn......
......
0.................
0................
Airframe
R.& D. coats
..................................................
03,000,000

Gs8,000,0o

In its design the TFX has unusual flexibility and growth potential. Improvements in powerplants, weapons, and special equipment can be anticipated, followed by new techniques and new missions. Growth potential is an Important
consideration, because the life of the aircraft should be long to justify the
high cost.
It is apparent from the evaluation that the Boeing and General Dynamics
proposals, although possessing strong dissimilarities, are rated equally. In
the raw score comparison, General Dynitmies received 175.0 points and Boeing
172.1, a difference of less thpn 2 percent.
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'lia Air Force gives a significant edge to the operational characteristics of
the Boeing aircraft, because of its longer ferrying range, greater firepower, and
the provision of thrust reversers for increased maneuverability. The Navy also
favors Iloeing's operational features but to a lesser degree, attributable in part
to the lower number of Boeing aircraft which could be accommodated aboard
a carrier [deleted]. IP the Navy version 'le Boeing proposal has a speed restriction whicb would reqxiire additional weight to be added.' The General
Dynamics aircraft is slightly inferior li weapon selectivity aid carrying capabillity; however, its superior 3upersouic performance and lack of a speed linitation are considered to be basic advantages which can overcome the deficiencies.
Inasmuch as either of the proposed aircraft can perform the mission required
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 aircraft.
The first of these is the degree of commonness. A high degree of commonitess wil. initially provide a larger number of identical parts and their required
tooling, and it future higher rate of common maintenance and operatirg spares.
General Dynamics has a distinct edge in this area, and more closely ac:heres to
the Secretary of Defense guidelines to "reduce weapons system costs by maximizing similarities of Air Force and Navy verslons and by maximum use of
common equipment and structures."
On a reasonably comparable basils, 85 percent of the parts In the General
Dynamics version ate Identical, contrasted with 00 percent in the Boeing
proposal. This faetor, we believe, will become increasingly important as the
development program of the airerl-ft evolves. Furthermore, It is doubtful that,
in the normal course of development, Boeing can maintain their degree of commonness. This conclusion is reinforced by the fact that Boeing contemplates
separate static test programs for their two versions. As stated in the evaluation, Boeing "is, in effect, proposing two different airplanes from the structural
point of view."
It Is significant that General Dynamics' integrated program for the two versions of the aircraft showed a reductlon of $023 million, in comparison with
their cost of developing the two versions sepnrately. The saving in the Boeing
proposal was only $397 million, cluiphasizing the degre to which Boeings
version are less slmlnr than General Dynamics'.
Another factor concerns the reservetioni expressed by the Navy regarding
.
.
the structural aspects of the Boeing proposal.
It is believed by Boeing that components lised in the Air Force aircraft can be
manufactured by the same tooling and red:ced for the Navy aircraft by iachinhig. It seems reasonable that If the Navy reservations as to the adequacy
or the Boeing design turn out to be sound, necess.try inodiicationsof the structural design will further reduce the degree to whili the Ifoeiug versions will
be common. In additlon, if tIe Navy's reservations as to the structural integrity,
the fatigue problem, and the introduction of titanium in structural members are
well founded, further manufacturing problems may be introduced which are not
envisioned by Boeing at thlik tine.
Another fhitor to which we gave consideration was the cost. proposal of the
two manufacturers. It is hard to understand the optimism of the Boeing estimaes for engineering, tooling, and manufacturing. With respect to tooling
costs, it appears from the estimates and the rationale used by Boeing tlt
they
are approaching the development of this hircraft on a very simple basis. Boeing
ires reduced its mnau-hour estimates for manufacturing by as much as 30 percent
on experience
based much
below
the industry
with B-52,
KC--135,average
B-47, and
and has
BOINAlt0
costs. of.its
It Isestimating
not believed
that this
exlerience is directly applicable to a high-density, complex fighter aircraft.
B oeing provided for acqulsition of duplicate tooling in the production program,
which reduces the R.D.T. & U,. cost etimate. Sustaining tooling man.hours
have been reduced to a most unrealistic level and sustaining engineering has
again, through bookkeeping, been costed in the production program rather than
in the I.D.T. & E. program. Tihis implies that there would be no manufacturing
difficulties due to cngimlerlug change proposals during ile research. and developmeat program.
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*

*

p

We conclude that the Boeing formula for estimanting the cost of fihe aircraft
resulted from an overoptimistic imipression of tile complexity of the T FX inl
relati on to Doeing-produced bomibers. Boeing's estimantes for the total research
and developmecnt program are so low that, 4n our opinion, they have seriously
misjudged the difficulties to be expected In thisg aircraft of nowv concept.
There are additional examples of excessive optimism in the Boeing proposalthe apparenit belief thmat thrust reversers can be developed without major problems and engineering changes; the view that the variable sweep wing can be
quite easily ap~plied to the TF.X concept; the use of titanium In' structural
necibers; and thme unique design for the propulsion Installation. These examiples suggest, if our experlnice is .any guide, that much redesign and testing
would be necessary, contrary to the reduced engineering estimates anil cos~t
Indicatcd in the Boeing proposal.
Converkely, It Is noted that the Generi Dynamics proposal applies extensive
cugincering and test effort to tile developmlent programn and could be coitsicl~red
as being conservative. It Is felt that this applroach Is more likel to eet the
doe~lopmentndlestones and cost goals than the Baeigproposall.
In. anialyzing the snummary of ratings in tlme evaluation, it is pertinent to note
that the General Dynamics evaluation exceeds Boeing's in the techmnical areas of
air vehicle, propulsion, flight control, secondarv power and environment control,
mission and traffic control, aerospace ground equipment, crew provisiomis, and
personnel subsystems. These favorable areas, in our opinion, outweigh tile
deficiencies Ill (ffensive systemls, reconnaissance, and penetration aids.
Further, the favorable rating In production program p~lanning and cost realism
provides much credibility to General Dynamics in areas with. which we are
particularly concerned.
Tme final consideration stemmed front the fact that the General Dynamnics/
Grummian team has extensive experience In the development and production of
hi gh perfrmmice, tactical, and carrier-based aircra ft. it is thoroughly familir
with all thie problems of stability augmentation anld supersonic operation. Trhis
experienee Is not obtained in developiing and producing bomnbers and subsonic
jet transports, which hamve bWon the major pofflomi of Boeing's experience in
recent years.
Rt Is our op~inion, thprefore, inl vie%7 of tile fact that both aireraft lpi..ed
are acceptable and offer it capability far beyond present-day [lirerall, We should
accep~t General Dynamnics' proposal on tile basis that It proposes the greater
degree of commonness, coutemmplates the use of conventional materials, provides
thle higher confidence In structural design, and offers time better possibility of
obtaining the aircraft desired onl schiedule and wilhin tile dollars programed.
Fitin) Korn,

Secretary of theo Ta ny.

M. ZCuccoT,
S~ecetary of the Air Force.
EUGrXS

Approved:

TtiIECT S. MONA-MAUA.

S~cretary,of Dof..nsc.

[Ref 172:350-3531
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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 .. 5 degrees).
Ability to carry 48 bombs exte"nally (Ref 66:53).
Identical and interchangeable engines (Ref 149:53).
Specifications (F-lllA)--span, wings extended, 63 feet;
wings fully swept, 32 feet; height, 17 feet; length,
73 feet; weight, approximately 60,000 pounds.
Performance (F-lllA)--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-1llB)--span, wings extended, 70 feet;
wings fully swept, 34 feet; height 16 feet, 8 inches;
length, 66 feet, 9 inches.
Performance (F-lllB)--same as that of the F-l11A [Ref 185:
R-4B.

145

GSM/SM/68-07,14

Appendix U:

Committee on Government Operations

COMMITTEE ON GOVERNMENT OPERATIONS
JOHN L. McCLELLAN, Arkansas, Chaorman
EIINRY M. JACKSON, Washington
KARL E. MUNDT, South Dakota
SAM J. ERItYN, Ja., North Carolina
CARL T. CURTIS, Nebrashp
HUBERT H. iHUMPHREY, minneeota
JACOB K. 1AVITS, N w York
ERNFST ORUENING, Alnsca
JACK MILLER, Iowa

EDMUND S. MUSmTE, Maine

JAMES B. PEARSON, Kansas

CLAIBORNE PBLL, Rhode Zsland
TIIOMAS J. McflNTYRE, New Hampshire
ABRAIIAM A. RIBICOFF, Connectlcut
DANIEL B. BREWSTER, Maryland
WALTFa L. RzYOLDS, Ohief
Clerk-

PF.lI!ANENT SUBCOMMITrE.

*

ON INVESTIGATIONS

JOHN I,. McCLELLAN, Artmnsas, Cairman
HENRY M. JACKSON. Washington
KARL H. MUNDT, South Dakota
SAM J.3tRVIN, JR., North Carollica
CARL T. CURTIS, Nebraska
EDMUND S. MUSKIS, MKine
JACOB K. JAVITS, New York
THOMAS J. McINTYRE, Now Hampsbire
DANIEL B. BREWSTER, Maryland
J noSIM S. Anya uAN, Ocnerol Coounsl
DONALD F. O'DOlNEILT' Ohle Oounscl
PSmILI W. Mc- 'AN, Chief Counscl to the Jinorti
RUTH YOUNG WATT, Ohie Clerk

[Ref 172:ii]
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Navy Participation in TFX Program

JDux'.u'rTrzz.T 0OFTIIS NAVY,
llul:aAu OF N
WvAL ozs,
li'aSIniglon, D.C., 1MarehI 20,1963.

From : Chief, Dureaul ofNaval Weapons.
To: Secretary of the Navy.
Via: Assistant, Secretary of tile Navy (Research and Development).
Subject: Navy participation lit mniagemient of F-il (TIX) lprograln.
HBnclosure: (1) Additional functions of the Assistant Director for Navy Progrmil.
(2) 1-ll Systcmt Prograin 0111ce orgztnizitlion.
(3) Rules for computing Nnvy 1LD.T. & E. funding.
(4) Contractor lialson clause.
1. A joint Air b'oree-Navy agreemnent for the mnaungenient. and funding of tile
1i-l11(T'FX) wvas approved by tile Assistant Secretarkes (Research and D)evelopmnent) of the Air Force and Navy In September 1001. This agreement provide.,
that the F-lilA/li weapons systemn programn will be mnanaged under the Air
Force wveapons system concept; i.e.: Theo conmplete systemi will be planned, organizcd and controlled aig n integrated single program by the Air Force System
Programn Offica (SPO) located ait Wright-Patterson Air Force Base, Ohio. The
lprograin will he directed by ant Air Force System Program Director who Is resiioisibilo for procuring thle weapon system to satisfy both Air Force and Navy
requirements.
2. Thto System Program Director (SPD), currently Col. C. A. Gay;le, has the
mnn.ngement resptusibjlity for integroting, coordiniating, and inomitoring the
system-oriented activities of all participating users and all Air Forcelfield agencles, and for directing procurement in consonance wilth the apptoved- plan. This
plan, called the systemn package lprograin plan, Is a planning and prograng
document which will be periodically' updated and willl describe thle overall
biservice prograin. Thit; plon will bt- prepared by the Sl'0 in collaboration with
Navy and Air Force particip~ating- ,~gecies. Upon Its approval by higher Navy
and Air Force hecadquarters, it will Pa~ a directive -for all users of the aircraft
and other pairticIpatInig agencies. This systemt paelvige program plant will be
thle ninjor inanagemnent. tool of the System Programn Director.
8. Thto Ft-ll System Program Offlc, (SI'O) wllt include ap~prop~riate naval
personnel, under tlio direction of a senior inavavl officer, to assist theli ll) in his
tunnageient of the,- programn and to r'ppresent, the Chief, Bureau of Naval W~eaponts lit the S1F0. At the present ti t Iere are two inval officers oin duty ii
tile S110; a thuid has been ordered; and It is pilanned to order four mnore wvithin
the ntext few mionthis. Of the Lt-cen naval officers assigned to the SPO. it is
anticipated that five willl have post graduate engineering- education and/or
p~revious dluty In BuWeps. The senior naval officer In the SPO is designated
Asslitant Director for Navy Piograin (AlN)-currcatly lie Is Capt. 1). C.
Davis, USN. As direct representative of the Chief, Bu~Veps, thio AI)N Is orgaiziationally oriented within the S10 subordinate to the Director but With
adequate organizational posture to c,.nble himt to fulfill the Chief, 3101'fps
responsibility for the Navy version of the F-Ill. Additional functions of the
ADN are outlined lit enclosure (1). The lplanLed Integration of naval personnel Into 'lie System 1'rograin Office Is Indicated on the organizational chanrt,
enclosure (2).
4. ''lie Assistant Chief for Plans and Programs, IluWeps, currently 1AM
A.M,. ShInn (code C) will excese fuill coordination authority bver tWe F .13133
programn for Chief, BuWeps. The BuWeps 10-11111 Program %tanager (Codc
CD-3) lit RAD31 18in's offce will act as point of contact wvithina MiWepts
where requests for guidance nnd suipport or other questions front the Assintant,
D)irector for Navy Program In the SP0, or other external agencies, iny b)e
referred. This centralization of prog"ramn managemuent, authority is not to be conlstrued to lintit free exchange of Inforination among BuWcps, thle S1'O and
other agencies at aill approlprlate levels. Onl the contrary, direct commaunication
between Air Force and Navy conterparts Is esseatiol to tli' suiccess Of the.
prtgrain and Is encouraged.
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L

I.

5. The Air Force F-i11 system Prografm Director exercise$ control over the
configuration of the wea1pon system through the SiPo Configuration Control
B~oard (COB). The CCJI, norn;;lAly chaired by the Director, has the responlsibility for evaluaLtion and approval or disapproval of all changes after the coufiguration baseline for echcl end item Is established. Thc Assistant Director,
for Navy Program (ADN) In~ th(, sro shall be at memnber of the MCI and lie
shall prepare the Navy positioni in relation to each change inropnsal broughlt
before the board. Dissenting opinion., of the ADN member of the CCI will
lie i ndc at imat ter of record aud will be forwvarded to the Chifef, 13,uNNeps. Should.
a decision of the Air Force chairman of the COB be questioned by the Chicf,
3iufelis, it will be referred to the Interservice Senior Configuration Board.
0. Theo Interservice Senior Counguration Board Is established jointly by
the Commnanding General., Aeronautical Systems Division and the Chief. BhiWels.
'i'Tiis board will be composed of equal voting members front the Air Force and
Navy, plus a chairman. The board will lie chaired by anl officer of flag or general
rank and the chairmannship will be rotated between services onl a -nionth basis.
The objectiv.e of this board Is to control design and engineering .changes from*
the General 1)ynaivs/Grumnum weapon systeml prioposal of September 10, 1%1,
to Insure minimium Air Force and] Navy aircraft divergence, conF.istemt wvith
meoting m~ssion requirements and minimizing totai program costs. This board's
respionsibility for configuration management will be the vamue as that required of'
the I--4fl/C Interservice Senior Configuration Board by the Deputy Secrktary
of D~efense In menmo to the Service Secretarips dated February 22, 30013. to wit:
(a) Imiure a coordinated review and approval of all changes affecting the
Departmnent, of Defense iventory of all F-1ll aircraft. Strict control shall
lie exercised over chenges to component equipment wvhieh Is common to the Aircraft of Woth services.
(b) Insure that costs and leadtihne of engineering, tooling. producetioni, retraining. panr~s inventories, technical data, and aircraft availability are developed prior tQ change decisions.
(0) 'Deveiop proceduresi thatwillenbeahsvc to take necessary aCtionL
o sft-of-flight~' change requirenlents, on an emergency basis, prior to
interservice considerations if necessary.
7. Navy Is responsible for the development and procurement of the Ifughes
Aircraft Conmimy PHOENIX MLissle Systemu which is to be furnished as Govern.
meat Furnished Aircraft Equipment (GFAIE') for. installation in the v-111B.
Navy also is responsible for tile development and procurement of the PrattWhitney TY408 engines to be furnished as GFAE for Installation In the F-liA
and F-111l3. These major GVAB contractors and General Dynamics/Grunall.
have been directed to develop detailed lians for Integrating the PHODENIX
Missile System and TP-80 engine In the F-11iD. These plans are being jointly
pirepared and will be mutually agreed upon betwveen General Dynamics/Grummlan
and each of the prime GFAB contractors before submission for approval by theChief, 11u1"eps and the System Program 0111ce.
8. The Air Force Is budgeting for all dlevelopment costs of tile F-111 aircraft
and the TF-30 engine. Thle Navy Is budgeting for all development costz of tiue
PHIOBNIX 'Missile System mi~d except for this system, the Navy essentiallyF
budgets only for cud Item manufacturing cost of the F-lull. Enclosure (M1
Indicates tile detail rules for computing Navy F-111ll R.D.T.. & E. funding.
9. There Is a problem area, not yet resolved, whic? iv of major concern to ti;e
Navy. The originmal General Dynamnics/Grumman proposal, on which Navy's

acceptance was based, included assembly of tile F-lilA. at Fort Worth and the~
P-1i118 at Peconie River, Long sld.General Dynamics has stated that disraptilon of tills original piroposal would Invalidate estimates for cost, performnce,
and delivery schedule1 on which General 1)ynaumis/Grulnnnair 7proposal wvns su)bsmitted and accepited. However, there appecars to be interest n TJSAV ileadquarters In having te V-1llD, aissemibled at Fort Worth rather than Peconie
Rtiver. Ani Air Force/Navy teaml has studied tis alternate assemble proposal
and reported that additional cost would accrue if both versions of the aircraft
were assembledl at Fort Worth. The Comamandinlg General, Air Force ":-,eLous
Command, was satisfied with the report and stated his position thmat the FY-jill'
should be asseml(.6 and tested at tile Grumman plant as originally proposed
and evalluated. Ntvorthelcss, time question Is as yet unresolved and inay iiely
program acconmr'iishnent andi possibly Invalidate original p~rogram estimates.
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10t. The development of detailed planis for the Integration of the Phoeix issite syste.m and T-0engine lit the F-ill
a re being delayed because the
S11O has withheld approval of Grumn's assembly and test of the Navy air-I
craft. in addition, the development of these plans are affected by a current Inlcompatibility between General Dynamics, Hlughes, and I'ratt-Wiiituey contract,,
as regards these contractors' relationships. AL iluWeps request, a conference
was held at Wright Field onl February 8, 1903, covccrnlng clauses fin General
Pynais' letter contract which lin effect exceeded the scope of responslhllties
that should hie contractually delegated to General Dynmics with~ respect to Its
relations with~ Hughes and 'rit-Whitney. The Air Force 9110 representativ.es
tit the conference recognized a need for contractual revisions and submitted
their suggested changes to be compared with iluWeps suggbczted changes. A contractor liatison clause developed by the conferees for inclusion in the General
Dynamnics contract Is attached as enclosure (4). The F,-ill system progrvam
director was not present during the drafting of th~is clause and Its imuplemeatation as anl amntdnent to General Dynamics contract is being withheld, waiting
hits approval. The contractor liaison clause Includes ntr'lnsfor coordination and cooperation between prime contractors wvhich aire necessary for proper
dinistration of related Air Force and Navy R.D.T. & E. contracts over the
next 5 years.
K. S. MAsURaSON.
ADDITIONAL F UNCrION

oF' TIM AssisrANT Djuncroun RNAVY Proun.%.%t

Tme Assistant Director for Nary program In the Air Force system prog:ram
shiall. function additionally as follows:
(1) Ile shall report for duty to the Comnm.aiding General Aeronautical Systenti Div!sinn. Ile shall report to the fluWeps fleet readiness represem.t.dtlve
for naval administrative inatters. . 71e shall lie uinder the technical direction of
the Chief, BuNuoeps, who normally wvill exercise such direction through tho
iluWeps 17-11113 program manager.
(2) Ile ;hall be responsible, under such p~rocedures as the sy"stemn program
director (SLID) mnay establish, for thme preparatiou of these portions or the system
package programr plans which concern the Navy aircraft.
(3) Hle 'shall delegatte road directive authority witlimi the SPiO for aill matters lying within his competence and resources which affect the Navy aircraft.
Heavy reliance shall be placed oin his discretion to act independently or to refer
to the Chief, BnWeps, matters which require decision or action by Bu~ieps, or
higher authority. Such discretion extends to all matters except(ar) Deviations from established Navy policy;
(b') Changes to funding of the program;,
(c) Navy alpprovftl. of the system package iirograms plans;
(d.) Changes to aircraft delivery scemduled; and
(o) Aircraft changes degrading Navy mission performance, or ult, ring
olerationni characteristics.
(4) He shiall. seek. guidance and assistance through the Bu~Veps P-111B
programl malnger as neded and keep Iim Informed onl program status, progress,
pmrobmlemns, siguifleant events, matters of a controversial nature, and decisions
m1ade onl his.own initiative.
slsytmprogram, TF3 niepormand
other Navy GVE"programs
(0) Hle sliall transmnit matters of a direct',ve nature fo Navy field acUNiviS,
when required, through BuWeps.
(7) Ile shiall. be a mnember of the SPO Configuration Control Board (CCII).
RULEnS Femi CoSIruTmxo N.svy i.D.T. &B
-u
UDN
Total 8yteia dvvclopnscn$.-Air Force wvill fund all system developmnent
requirenments.
iPlycai-Air vcfllcl.-Navy wvill fund for end Item manufacturing and.,
spares nmanufacturing.
1cualiaracrospaco grotind equipment (AGB).-Nav- will fund O~r cnid Item
manufacturing and spares maniufact~urinig.
Tiraiting.-As concerns hardware, Navy wvill fund for end Item mnanufacturing and spare manufaeturing. Navy will totally fund for all ot:er selected
nonhiardware Items.
)]atr.-Naywill fund for eigincering data, technical orders, and manuals
that are peculiar to thme Navy requirements.
L'nglnerumg chauge oirdcrs.-Navy will fund for end itein manufacturing and
spares manafmturIng..

r

r

.
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CONTRIACTORI LIAISON CfAUSr
1. Tile following equipment vill be procured by the Government front thc
other contractors (00) listed hereunder and Shrill be supplied to the systeml
contractor (sC), ats defined In Aril 375-1 par. J, as Governmtent-furnished
aeronautical equipment.
Contractor

*

Contract No.

Equuiplnent

Xngine TY-lO.
Pratt &Wliiitn'v .. rcraft, flrtford, Nov. 63-010-f ..............
Coln.Phei
nsiossr.
h~~~~ughes
Aircraft
Co.,
Culver
City,
Nov.
63-0370-d...........'i~i
iiSiOYtiI
Calif.

,

2. It is Intended that the above equipmuents' shall function Integrally with
the weapon systemn being iprocured under this contract. To assure the greatest
degree of compatibility lit this respect, it Is necessary that the SC nnd the 00
inotain close liaison with each other on till matters Pertaining to eri 1) 1 it
integration, specifications, equipment reliability, handbook and technical data,
mnaitenance and test equipment, supportability, maintainability, configurationi
control and training equipment. Therefore It is recognized nnd agreed tliat the
SC shall:
(a) Evaluate, co6rdinate and/or manke comments onL all data, Including prop)osed chang~es, IMP's, drawings, specifications aind revisions thereto, that Pertain. to' the SO equipment that affect formn, lit, function, performance, Installation
or any other feature to Insure complete compatibility with thle weapon systeml,
aond
(b) 1i'uruislt to the 00's for evaluation, coordination and/or comments al
datta Including proposed elang-'s, HCP's, drawings, siecilleatlons finti revir!onis
thereto that pertain to ilie SO equipmient that affect formn, fit, ftinetlon, per-

9

formance, nrstallation or any otber feature to assure complete campatibility of
the wveaponis system.
(a) Negotiate any necessary changes to arrive at a mutually satisfactory
resolution. The SC and the 00 will obtain agrecarment between their respective
corp~orate officials within 45 (lays after identificationa or the changes. Where
agreements cannot be reached within such period of timec the S0 shall forward,
Wvitlait 5 days, to the ASO conitracting oficer (ASZBKf I) and the Bureau of
Naval Weapons (CD-3) thle p~ortion of indiividual data nd/or changds which
have been mutually agreed to by the SO and the 00, along with a complete
explanation of all mnatters upon which agreement lias not been reached, setting
forth the reasons for disagrecement between the SO and the (10.
3. The wvenpon system contractor shall establish such mnalageinent aind technical liaison with the other contractor.- to Insure that all eqimpment will properly
function as n Integrated systemn. To this end, the p~rime system contractor,
fin connction with each of the other coutractor(s), agrees to develop a joint
plan of action (within the scope of this contract and those cited In paragraph 1
ab~ove) covering hut not limited to the following areas,
(a) Detailed procedures for accomnquiphmiug the requirements enumerated lin
paragraph 2 above.
Mii Arranage for tile exchanige of technical or other. personnmel as required
between S0 and tU~ 00St; plants, test sit"s oz- other Involved locations to facitItr
the integrationl ciscnsscdf hereinl.
(c) Copies of all datt., information, and correspondence furnished to thle other
contractor(s), Mvich affect formn, fit, function, lperformnance, or schedule, shall be
ureau
forwarded to tDe Aeronautical Systemsm Division (ASZDKCI) and to 1e
of Navail Weapon., (CD-R) simultaneously.
(d) Seven copies oi ;'.*e joint plan, specified above, including one ce~y which
will bie reproducible, shall be subittfed for app~roval by the SC to the contracting
offlcer, Aeronautlical Systems Division (ASZBKK) within 30 days after 9 cccptalice of this aniendinemat to this contract.
0o) If a joint-plan cannot be reached in this tie period, the SC will forward
to ASD a copy of the plan to the extent agreed upon, and setting forth reasons
for disagreement between the SC and the 00.
4. In the event that ain occasion arises wvhere an agreement cannot he reached
within the time period specified herein, for requirements referenced in paragraphs
2 and 3 above, between the prime systemn contractor and the other contractor(s)
thie mantter lipo01 which agreement has not been reached will be submitted to tile
Aeronautical Systems Division (ASZBKIC) and the Bureau of Naval Weapons
(CD-3). The decision of the Government as furnished, by the c Atractimig officer,
Aeronautical Systems Division (AS7,BKK) shall br', final except;, lhere Ihe procedures sct forth fin the "disiputes" clause are alnphprlate, and tht rights of thle
parties thereunder are not waived hereby.

IS

GSM/SNI/68-.07,14

Ic

0
-

-

4

C4.

0

0.
-4m-

0~

W

(4

5~

V)

sc

a

U

0

.L

AS

(

w-C-

ol

1

0N

Z

GSM/SM/68-07,14

Past Performance of Boeing and General

Appendix W:

Dynamics

,ost and 'cost realism' are mentioned repeatedly
throtvgh out the TFX program. The Subcommittee's investigator, 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
TITn BOLING Co.

Histori, of |vro*atnpc;rforainnccv CF3U3

csatmczte8

Co;aot

[Intlousouds]

Program

Total

Final cost
jo Govern.
ment

$741,226
C-01 .................
1,8 1,8
U-47..............
K -13 ...........- 1,413, 33

$715,350
1,782,169
1,337.002

B-52 (Weblta) .......2,190.730
B-52 (Sattlo) ........ 1,

2,128,71
1,335,171
].%23

$728.571 $709,920
,u
1,891,23
1,402,065
1,403,208
1 ,23,037 I
74:277 1,1G,151
2,271,016
149,5522,273,312
S
1,467,.40
1.39i,948
7,777

8,819,409

497,99M 9,317,485

Ilonoec.

*jo

Negotlatcd Nerotited
bangcs
target

Proposed
torget

11M-3
1,09,819

To.........9,179,332

(Over) or
rercent
under

trget

amount

$13,171
103.083
72,300

1, K40.C7

$18,601
64,403
6,003
89,O7
7.326
(2,92)

9,214,078

103,407

2.0
2.9
.5
;.5
.3
(5.2)
1.1

NoxE--Cotratctor furnished figures.

[Ref 172:1051]
TABLE XVIII
General Dynamics' Program Performance
Gv.NrRAT, DvYnAtics Coui.

History of proganit pcrfoitancewcrsuts contract ostimatos
Ito thousands]

Program

ProMd
target

1.
cre-

Total

Final

eo
tlated

meutal

nefotlated

".stto
Oovcrn.

targeut

menLs

c1311feeo or
profit

Negocruvro- tited

Total

meut

V-102 ........... $49,853 $,31,013 $174,233 $30,9 $09,023 $993,810 $1,011,233
830,772
929,I31
0,83 8,u 9 63,701
371,49
F-10 ............ 331.09
11-M .......... 1,09.911 1,051,377 1,240,118 3025,81 144.772 2,8S,843 2,737,730
ot.l.
..
2,114,659 2,074.789 1,721,294 224,491 277,888 4,308,t130 4,87U,835

(Over) or under

Amount

r-

1'c

c"
($12,743) (1.3)
92C .I
(193,88) (7.8)
(210.703)(48

Nora:.-Contrmctor tunislhed figures.

[Ref 172:1050]
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Commonality of TFX

Appendix X:

Figure 11. depicts the common and service peculiar
components on the F-111 aircraft (Ref 138:50].
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Appendix Y:

Fourth Round Scores

TABLE XIX
Fourth Round Scores
General

Technical

Dynamics

Boeing

Raw Weighted
96.9 209.3

Raw Weighted
92.4
192.4

Operational

24.8

215.2

28.2

237.4

Logistics

24.8

-8707

24.8

89.1

Management, production costs 29.1

150.2

26.7

135.3

662.4

172.1

654.2

Total

175.6

[Ref 172:1911]
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Appendix Z:

A Systems Management Philosophy

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:J67].
Management is succinctly defined as 'an intelligent, purposeful activity-deliberately trying to achieve
predetermined goals' [Ref 10:2]. In 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 appreciation of the dynamicism of the interplay between
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 'integratorgeneralist' who has an appreciation for the inter-relatedness of his 'system' with the internal, competitive and
external systems [Ref 58:65].
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