<<

Augenstein, Bruno.
Dates:
July 28, 1986;
January 9,
Interviewers: Martin Collins and Joseph Tatarewicz. Auspices:
Length: 2 hrs.; 65 pp. Use restriction: Open.

1987.
RAND.

After reviewing his upbringing and post-graduate education at CALTECH in
aeronautical engineering, Augenstein (b. 1927) describes working at North
American's Aerophysics Laboratory from 1946 to 1948 on such projects as
weaponizing the V-2, his informal contacts with RAND while at the lab,
and teaching at Purdue in 1948.
Augenstein then discusses his
impressions of and career at RAND from 1949 until his move to Lockheed i n
1958, including working on satellite and missile studies;
the
interaction between the social scientists and other scientists;
the
importance of Frank Collbohm and others to the success of RAND;
the
informal working atmosphere;
the int:ernal review process for studies,
etc.;
and the major contributions of RAND in such areas as linear
programming and artificial intelligence.
July 28, 1986
TAPE 1, SIDE 1
1-2
Family background
1
Childhood interests
2
Influential teachers
2-3
Brown University
2
B.S. degree in physics and mathematics
3
Description of the Physics program at Brown
3
Theoretical interests at Brown, 1940-43
3-5
CALTECH
4
Research interests at CALTECH;
interest in high speed
aerodynamics
5
Effect of war effort upon training at CALTECH
5-7
North American Aviation
5
Decision to accept position at North American Aerophysics
Laboratory, 1946
5-6
Relationship between aircraft companies and CALTECH
6-7
Early projects; ramjet propulsion; subcontracting with RAND
7
Elaboration of work at North American; the winged V-2
7-9
Relationship with RAND
7-8
Interaction with RAND concerning various missile projects
8-9
Support from the AEC
9
Working conditions at North American; Bill Bollay as director
9
Accepted position at RAND, 1949; mention of others such as Bob
Salter and Bill Fry who came to RAND
10-11
Reiteration of work done at North American;
guidance and
propulsion
11-12
Relationship with other organizations such as APL
12-13
North American's perceptioit of its direction after WWII
13-14
Laboratory as a way to attract non-traditional business to the
industry
14
Independence at North American lab;
Chauncey Starr and the
evolution of the basic resoarch division
14-15
How the relationship with I~D affected working conditions at
North American
15
RAND's special place as a novel organization; the laboratory • s

understanding of RAND 1 s miBsion
TAPE 1, SIDE 2
16-17
Reasons why RAND seemed an attractive opportunity
17-18
Interests at the Laboratory;
further discussion of guidance
and propulsion problems
18
The Navy study during the late 1940s
18
Vannevar Bush and George Gamov; discussing the feasibility of
inertial guidance systems
19-20
How the feasibility problem affected the Aerophysics Lab
20-21
Techniques by which laboratory colleagues shared their
information
21-22
Assignment of tasks; discussion of the management approach
22
contact with the Hermes
22
Relationship with the von Braun group at Huntsville
23
Laboratory•s assessment of V-2 technology
23-24
Navy•s role and relationship with the lab
24-26
Decision to teach one year at Purdue
26
contact with the NACA at the laboratory
26-27
Transition from Purdue to RAND, 1949
Interest in Soviet progress in weapons and missile delivery
27
systems
28-29
Involvement in satellite studies
high level guided
29-30
Military activity in rocket programs;
missile committee
TAPE 2, SIDE 1
30-31
RAND missile technology studies
31-32
Interest in the ICBM program, 1952-53
32
Scientific satellite work at RAND related to IGY
32-33
Interest in the re-entry question
33-34
Tenure at Lockheed during the late 1950s
34-35
Reasons why Augenstein left RAND for Lockheed
36-37
Sketch and outline of the remainder of Augenstein's career

<<

Auqenstein, Bruno.
Dates:
July 28, 1986;
January 9,
Interviewers: Martin Collins and Joseph Tatarewicz.
Auspices:
Length: 2 hrs.; 65 pp. Use restriction: Open.

1987.
RAND.

After reviewing his upbringing and post-graduate education at CALTECH in
aeronautical engineering, Augenstein (b. 1927) describes working at North
American's Aerophysics Laboratory from 1946 to 1948 on such projects as
weaponizing the V-2, his informal contacts with RAND while at the lab,
and teaching at Purdue in 1948.
Augenstein then discusses his
impressions of and career at RAND from 1949 until his move to Lockheed in
1958, including working on satellite and missile studies;
the
interaction between the social scientists and other scientists;
the
importance of Frank Collbohm and others to the success of RAND;
the
informal working atmosphere; the internal review process for studies,
etc.;
and the major contributions of RAND in such areas as linear
programming and artificial intelligence.
July 28, 1986
TAPE 1, SIDE 1
1-2
Family background
1
Childhood interests
2
Influential teachers
2-3
Brown University
2
B.S. degree in physics and mathematics
3
Description of the Physics program at Brown
3
Theoretical interests at Brown, 1940-43
3-5
CALTECH
4
Research interests at CALTECH;
interest in high speed
aerodynamics
5
Effect of war effort upon training at CALTECH
5-7
North American Aviation
5
Decision to accept position at North American Aerophysics
Laboratory, 1946
5-6
Relationship between aircraft companies and CALTECH
6-7
Early projects; ramjet propulsion; subcontracting with RAND
7
Elaboration of work at North American; the winged V-2
7-9
Relationship with RAND
7-8
Interaction with RAND concerning various missile projects
8-9
Support from the AEC
9
Working conditions at North American; Bill Bollay as director
9
Accepted position at RAND, 1949; mention of others such as Bob
Salter and Bill Fry who came to RAND
10-11
Reiteration of work done at North American;
guidance and
propulsion
11-12
Relationship with other organizations such as APL
12-13
North American's perception of its direction after WWII
13-14
Laboratory as a way to attract non-traditional business to the
industry
14
Independence at North American lab;
Chauncey starr and the
evolution of the basic research division
14-15
How the relationship with RAND affected working conditions at
North American
15
RAND's special place as a novel organization; the laboratory's

understanding of RAND's mission
TAPE 1, SIDE 2
16-17
Reasons why RAND seemed an attractive opportunity
17-18
Interests at the Laboratory~
further discussion of guidance
and propulsion problems
18
The Navy study during the late 1940s
18
Vannevar Bush and George Gamov~ discussing the feasibility of
inertial guidance systems
19-20
How the feasibility problem affected the Aerophysics Lab
Techniques by which laboratory colleagues shared their
20-21
information
21-22
Assignment of tasks~ discussion of the management approach
22
Contact with the Hermes
Relationship with the von Braun group at Huntsville
22
23
Laboratory's assessment of V-2 technology
Navy's role and relationship with the lab
23-24
24-26
Decision to teach one year at Purdue
26
Contact with the NACA at the laboratory
26-27
Transition from Purdue to RAND, 1949
27
Interest in Soviet progress in weapons and missile delivery
systems
Involvement in satellite studies
28-29
high level guided
29-30
Mi 1 i tary activity in rocket programs ~
missile committee
TAPE 2, SIDE 1
30-31
RAND missile technology studies
Interest in the ICBM program, 1952-53
31-32
32
Scientific satellite work at RAND related to IGY
32-33
Interest in the re-entry question
Tenure at Lockheed during the late 1950s
33-34
34-35
Reasons why Augenstein left RAND for Lockheed
36-37
Sketch and outline of the remainder of Augenstein's career

AUGENSTEIN-1

Interviewee:

Dr. Bruno Augenstein

Interviewers:

Dr. Joseph Tatarewicz
Mr. Martin Collins

Location:

RAND, Santa Monica, California

Date:

July 28, 1986

TAPE 1, SIDE 1
Dr. Tatarewicz: As we mentioned, we like to start off with some
biographical information, so if you wouldn't mind, can you tell
us who your parents were and what their occupations were?
Dr. Augenstein:
OK. Well, I was born in Germany in 1923. My
father was a master machinist, and we came to this country in
1927, and lived in New England for many years.
In New England I
went to Brown University, graduated there in '43, and then went
to Caltech, graduated in '45, and then started with North
American Aviation in 1946.
At Brown University, I was mainly occupied by physics and
mathematics, which was my degree from there, and at Caltech in
aerodynamic engineering.
Shall I continue on in the biography?
Tatarewicz:
I'd like to know a little bit more about your childhood and your interests.
Did you, for instance, read a lot?
Augenstein:
Yes, I was an omnivorous reader.
I probably read
half a dozen books every week from the library when I was a kid
in grammar school.
I got interested in physics and mathematics
at a very early age, and was actually taking a number of courses
at Brown University when I was a sophomore in high school.
Tatarewicz: What kinds of books? Are there any specific titles
that stand out in your mind as having been very impressive or
influential?
Augenstein:
No, none in particular.
I read everything from
adventure stories to modest scientific texts.
Tatarewicz:

Did you have any scientific hobbies like telescope
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making or amateur radio or anything like that?
Augenstein:

No, mostly paperwork, doing calculations.

Tatarewicz: How did you come to take
still a sophomore in high school?

cours~s

at Brown while

Augenstein:
I had a mathematics teacher in high school who was
interested in seeing how far he could push me. He pushed me
pretty far. And he arranged for me to take courses at Brown
University when I was 14 and 15, and when I entered Brown
University I was taking courses at the graduate level actually.
I also took an English minor in Brown University, which people
never quite understood, and it was a lot of fun for me.
Tatarewicz: What kinds of courses did you start taking at Brown
while still a high school sophomore?
Augenstein: Oh, differential equations and integral calculus, a
course in set theory, things of that sort.
Tatarewicz:
ing?

Did you find theoretical mathematics very intrigu-

Augenstein:
I found that very intriguing and I thought I would
concentrate on that for a while.
But unfortunately I got bored
with that when I was in my later years at Brown, and I decided to
switch to something more interesting like aerodynamics. And
that's one of the reasons I left Brown and the East Coast after
graduating, and went to California and entered Caltech and took
aerodynamics courses there.
Martin Collins:
degree?

So your degree from Brown was a bachelor's

Augenstein: A bachelor's degree in physics and mathematics, and
the degree from Caltech was a master's degree in aerodynamic
engineering. Aeronautical engineering, I guess it was called
then.
Tatarewicz: Did you have a lot of associations with the other
students at Brown? You would have been ahead of most of your
cohorts as an undergraduate.
Augenstein: Still I had a lot of associations.
I was a fraternity member, and one of the reasons for that was, I was pretty
good at track in those days too, so I had very normal associations.
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Tatarewicz: The program in physics at Brown as an undergraduate
--was there a lot of lab work?
Augenstein:
I tried to avoid that as much as possible, but there
was some, yes.
I was more interested in theory than in practice.
Tatarewicz:
that time?

Were there any teachers that were influential at

Augenstein:
In physics, a professor named R. B. Lindsay, who was
a very, very famous physicist in his time.
In mathematics there
were quite a few.
But one of them was J. D. Tamarkin, who was
professor of mathematics at Brown at that time, and another one
was J. sutherland Frame, who was also a professor of mathematics,
and Richard Hall, again in mathematics. Those were the people I
remember most clearly, I think.
Tatarewicz: What was the year range we're talking about when you
were at Brown?
Augenstein:

'40 to '43.

Tatarewicz:
'40 to '43. What was happening in physics in the
country and around the world, was that communicated to you at
Brown?
Augenstein:
I don't think we were too aware of things going on
outside at that stage, no.
It turned out later that one of the
deans at Brown was a recruiter for Los Alamos, and he did recruit
some people from Brown, but we weren't aware of that as
undergraduates.
Collins: Your interests at Brown were more along the lines of
modeling; you were interested in how you could, in an abstract
way-Augenstein: Theoretical kinds of calculations, modeling on
paper, doing calculations, simulations, to that extent. As I
said, I tried to avoid laboratory practice as much as possible.
Collins:

So how did you come to be interested in aerodynamics?

Augenstein: Well, I've always been interested in aerodynamics-as a kid when I was growing up--and I finally realized that
Caltech was a great center of aerodynamics at that time, with
people like von Karman and the Millikans, Hans Liebman, one of
the first people I worked with when I went to Caltech as a
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laboratory assistant was Allan Puckett, who is I guess CEO for
Hughes Aircraft now, so there was a lot of ferment going on.
I
quickly decided that a course in aerodynamics and a career in
aerodynamics looked more appealing to me than something like
physics and mathematics. Competition was less, in a sense, in
those fields.
So I decided to switch majors and went to Caltech
in the summer of '44 and got out in the summer of '45.
Collins: Could you describe your research interests while you
were there?
Augenstein: Well, when I was at Caltech, if you're an aeronautical engineer you were required to take quite a bit of mathematics
and physics.
I happened to work also in the supersonic wind tunnel at the time, which was as much practical experience as I'd
had up to that date, but we had courses from Hans Liebmann, Gordon Dunn, Clark Millikan, von Karman was in and out, Tsien who
later left and went to China and became a major official in the
Chinese military programs, was an instructor at that time--and
Joe Charyk, who became Secretary of the Air Force or Under Secretary I guess in 1960, was one of my instructors at Caltech, during that year that I was there.
But you had a pretty rich program, and the work on the supersonic wind tunnel brought me in contact with a number of people
that I bumped into sporadically later on.
Collins:

What was your thesis subject?

Augenstein: We didn't have thesis topics at Caltech in those
days. You got a Master's by passing the required set of courses
with a certain grade level. You did not have to do a thesis in
that time.
Collins:
Did you see your interests coalescing around a particular kind of research area?
Augenstein: Well, I got interested in high speed aerodynamics.
That was what I started out, at the supersonic wind tunnel, and I
got interested in the outgrowths of this.
Even in '45 when I
left Caltech, people had already begun to talk about space
programs.
Inside Caltech, of course, there was a lot of interest
in rocket programs, since they were in charge of the Corporal
program, and there were informal discussions of the possibility
of making those kinds of programs go further and further, with
the intent of getting into space, although that was a very muted
thing, since we were presumably still fighting a war at that
stage.
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Collins: How did the war effort affect your training during that
period? Was it a tangible presence?
Augenstein:
It was a tangible presence because a number of the
students that were there were V-12 students, who had been sent
there by the military. we also had a number of senior officers,
particularly Navy people, who were taking the same courses that
we were. So that was all a kind of a common presence on the
campus.
Collins: When you graduated from Caltech, what did you see yourself going towards?
Augenstein: Well, I first decided that I would go back East and
see whether I wanted to continue on and get a doctoral degree in
either physics or mathematics at Brown, so I went back to Brown
for one semester, and that quickly led me to the conclusion that
I'd made a mistake in that, so I decided I'd come back to
California, and I'd been offered a number of jobs. One of them
was at that time a new corporation, the Markcor Corporation.
Just before I accepted that job, I had an offer from North
American Aviation.
North American Aviation was starting a new
enterprise called the Aerophysics Laboratory and Bill Bollay, who
had been at Caltech in the mid and late thirties, was the director of that, so the sum and substance of that was that I decided
to go to the North American Aerophysics Laboratory, this was now
1946.
Tatarewicz: How was such recruiting done? Were contacts made
informallly? Were the corporations in close contact with the
lab?
Augenstein: They were in close contact with the lab, but a lot
of the recruiting was done at major national meetings, and my
particular personal encounters happened at one of the American
Physical Society meetings actually. A couple of the people who
had decided to go to North American Aerophysics Laboratory, whom
I'd known briefly before, talked to me about that.
But I think a
lot of the recruiting was done at the major national meetings of
the societies, of one or another of the societies.
In my particular case, the American Physical Society.
Tatarewicz:
Did news of who was going to work where, who was
hiring, who was recruiting, circulate among your fellow students
and colleagues?
Augenstein:

Oh yes.

That network was very active in those days.
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Informal but very active and very fast.
Tatarewicz: Were all of the aircraft companies in the California
area, were they all connected with the Caltech program?
Augenstein: A lot of them were.
I can't speak for all of them,
but certainly both Lockheed and North American Aviation were. A
lot of the people who were professors at Caltech had been consultants in one capacity or another in most of the major aircraft
companies during the war, and that was a very strong tie, that
led to a lot of interaction between the universities and
industries out there.
Collins: What were your first projects when you started off with
North American?
Augenstein: Well, that was kind of an interesting one. One of
our first projects was to take the winged version of the V-2, and
try to weaponize that. That was a device that had a 500 mile
range. And we had a lot of very, very good scientific talent at
North American, because they were all attracted to this particular environment, which was kind of unique for industry, particularly people who had worked in military projects during the war
found it very congenial to work at North American.
So our first
project, major project, was to try to weaponize this winged V-2.
In the process, we began to have a lot of informal contact with
RAND. We knew of the RAND studies, and the space studies and
around mid-46, we talked to them and they talked to us.
We were also, at North American, working on a subcontract or
a set of subcontracts with RAND at one time, because in addition
to its space work, RAND had a number of projects comparing missiles using rocket propulsion and other missiles using ramjet
propulson, and at North American we had a number of the ramjet
related projects.
Collins:

Was that a couple of years later?

Augenstein: No, this was in '46, starting in '46.
I think the
project became formalized in '47 or '48. It's called "The Rocket
Ramjet study" informally in the literature.
In any case, we worked on the ramjet part, and one of the
things that happened as a result of that, by 1948 our ramjet work
had progressed to the stage where we actually had a good
preliminary design of the missile that later became the Navajo,
and that was actually initiated under this subcontract with RAND.
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The second set of projects at North American was the application of nuclear propulsion to both ramjets and the rockets.
That was a study that had AEC interest at that time.
There was also a study which was undertaken by North
American to actually make some preliminary designs of satellites.
This was around '47, I think the date is referred to in that
paper that you have. That set of designs went quite far.
That
was under Navy sponsorship. Unfortunately the Navy either lost
interest or somehow faded out of the scene, so that particular
set of activities at North American never went beyond that
preliminary design stage.
But we actually laid out in '47 and '48 a number of pretty
detailed hardware designs of satellite vehicles. Of course, one
of the things that worked in our favor was that in order to boost
our ramjet vehicles, the Navajo and its predecessors, we needed
rocket propulsion, so North American started this large engine
development, rocket engine development, so we became essentially
consultants on engine related problems
I left North American in 1948 and spent a year at Purdue as
a professor in aeronautics, and when I came back in '49, I joined
RAND rather than going back to North American. So my formal
entry into RAND other than as a consultant and subcontractor was
in 1949.
Collins:
In this period at North American, the Aerophysics Lab,
was a real period of ferment and actiity.
Augenstein:

Oh yes.

Collins:
I assume that the attempt to weaponize the V-2 was a
contract of the Navy
Augenstein:
Collins:

No, that was an Air Force contract.

An Air Force contract?

Augenstein: And the final outcome of that, when we realized that
500 miles was not a terribly useful range, was to suggest a ramjet powered vehicle which later became the Navajo with its 3000
or 3500 mile range. That was also an Air Force contract.
Tatarewicz: What was the name of the winged version of the V-2
that you were working on?
Augenstein:

I forget the name.

A-2 sticks in my mind but I'm
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not sure. The Germans had done some paper studies of a winged V2, which was powered by rockets in the normal fashion, then
glided for a long period, so that it essentially doubled, perhaps
a little more than doubled the range of the V-2. That's the
thing that we were interested in working on.
Tatarewicz:
Did you go through the Peenemunde documents, the
debriefings, the Singer studies and all of that?
Augenstein:
of that.

Oh yes.

We had our access

we had our access to all

There was an interest at RAND which was also very parallel
to that, because at one time RAND was very interested in long
range glide vehicles, and there were also studies done at RAND on
long range gliders, which later became involved with programs
like Dyna-Soar about ten years after that. That was a very
active set of programs.
So RAND was doing a lot more besides just space and satellite programs. They were doing a large number of missile studies
also. That's where our interactions with them at North American
were primarily.
Collins: So RAND, after it got going, was actually contracting
to you, or through the Air Force you were getting the contracts?
Augenstein: My recollection is that we had subcontracts from
RAND directly, but this is almost 40 years ago so I may be mistaken. But that's my impression, and when you talk to Bob Salter
you might ask him what his recollection is. This was a small set
of subcontracts, as I remember, and of course they were tiny in
comparison with the Air Force contracts we had, but that was
where the interaction took place primarily.
Collins: Did you have any other support besides Air Force and
RAND at this time? Did you have contracts with the Navy as well?
Augenstein: We had some from the AEC, particularly in connection
with these nuclear propulsion studies. Most of those studies
were done in '47, if I remember correctly, and I don't know
whether they've been declassified, but they were done as fairly
intensive studies, both ramjets and rocket propulsion, and there
was a very active interest over there. That's one of the things
that initiated what later became the set of atomic laboratories
that North American, people like Chauncey Starr ran that some
years later.
But a lot of that was kicked off by the work that
was done on the nuclear propulsion systems in '47.
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Tatarewicz: You mentioned that in the lab at North American, at
this period, it was a very congenial atmosphere and a very productive atmosphere.
I was wondering if you could just go into a
little more detail about what made it so good at North American?
What were they doing to create and cultivate this kind of atmosphere?
Augenstein: Well, first of all, the director of the laboratory
was, as I said, Bill Bollay, who had his doctorate at Caltech, in
I think '36, and he had a kind of an old fashioned feeling, you
know, for a laboratory that was supposed to be frontier work,
which is what the Aerophysics Laboratory was.
It was almost
uncoupled with the rest of North American Aviation. He felt that
it had to have a lot of freedoms which seem very minor today but
meant a lot to people in those days.
One of them was that you didn't have to punch a time card
when you came to work.
You were supposed to be responsible
enough to at least spend eight hours a day, whether you spent it
coming in at 6 and leaving at 4 or coming in at 10 and leaving at
8 or whatever. He made it a congenial place in the sense that he
was actively interested in having a good library, good document
facilities. You could take trips without a great deal of fuss.
All these things which seem very normal today, but they were
rather novel in an industrial company in those days, at least in
an industrial aircraft company.
I think under his directorship,
a lot of people did a lot of terribly good work, and a lot of
them went on to become quite successful in fields that started in
that laboratory.
A number of the people in the laboratory, as I said, joined
RAND, I was one of them, in '49. A number of others left later
and joined Lockheed or started up other enterprises. It was a
good seed bed of a lot of enthusiasm and capability.
Tatarewicz:

Who were some of your colleagues?

Augenstein: Some of them, Bob Salter was one of them. A couple
of other people who came to RAND, one of them was Bill Fry, who
was a guidance specialist. Another one was Sydney Brown who was
a guidance and trajectory and mathematician specialist. Rufus Isaacs, who was a mathematician. Probably a number of others who
will occur to me when I think about it a little bit.
Collins: It sounds like the emphasis of this work though was
more directed towards missile development than aircraft development.
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Augenstein: Yes. We had hopes at North American that there
would be some interest in the Navy. The Navy was the one that
sponsored the satellite work at North American. As I said, their
interest died away in '48 and the Air Force was left as the sole
proprietor of this field, and the Air Force had RAND, so our
interest at North American Aviation was almost exclusively missiles.
There was a lot of very fundamental work done in guidance
and propulsion. North American did a lot of the original work in
inertial guidance systems. There's one end of the axis there,
the other end of it being Stark Draper's laboratory in the Boston
area, and of course we did the engine work, starting with engines
of the V-2 class, and going up to larger and larger engines as
time went on.
Tatarewicz: Solids and jatos and things like that were not under
consideration? You were working strictly with liquid?
Augenstein: We were working strictly with liquids. We had
looked at solids, and of course at Caltech there was a lot of
work done in solids during the war, that some of us were quite
familiar with. But in terms of efficiency and specific impulse
at that time, those solids could simply not compete in any
rational way with the liquids. If we had decided to power our
ascent boosters on the Navajo with solids, for example, it would
have been a missile two or three times as big and much more
expensive.
A lot of the work, just as an aside on this, on the solids,
of course, was kind of recreated when some of the North American
people worked at Lockheed in the middle fifties, and the issue of
the submarine missile first came up. That was a tremendous spurt
in the solid rocket program, and the work that was done in the
Polaris propulsion I think kicked off a whole train of solid
rocket developments after that.
Tatarewicz: And I don't imagine many submarine commanders would
be too happy about going under water in a sealed tube with liquids.
Augenstein: They still don't want to do that. They don't even
want to fly airplanes with liquid propellants on them if they can
avoid it.
Tatarewicz: In this period that you were at North American, was
there much of a sense of competition with the other aerospace

AUGENSTEIN-11

companies who were working in the same fields at the same time-Augenstein:

--oh yes--

Tatarewicz: --in the same area, and secrecy and control over
what information got out and so forth-Augenstein: --yes, there was a lot of sense of competition with
places like Convair and Martin in particular.
But of course,
that was kind of amplified because North American after all had
its main business of building airplanes, and after the war there
was a lot of competition for quite scarce funds in the aircraft
development business. That carried over to things that we were
doing in the missile business also.
There were also places that were competition in an
intellectual sense like Johns Hopkins, who had an early role in
ramjet propulsion f or example, and other forms of propulsion for
missiles.
But by and large, we could work and did work very
closely with Johns Hopkins.
I think we became, for a few years
at least, the nation's if not the world's experts on ramjets.
Tatarewicz: Presumably you had friends and colleagues in these
other organizations.
Augenstein:

Oh yes.

Tatarewicz: At APL, and you would see them at meetings, and
everything. Was there ever a sense of, did that situation ever
give rise to a sense of personal conflict at-Augenstein: No.
In the case of APL, some of the people that
were students with me at the time at Caltech went to APL, and we
kept up those contacts for a number of years. They've died out
now, but for a number of years, there were informal contacts as
well as formal ones at meetings and symposia, on things like ramjet propulsion and guidance and so on. So there was not the
sense of contractual competition that we had with a lot of our
aerospace companies like Convair and Martin in particular.
Tatarewicz:
zations?

Did you have colleagues and friends in those organi-

Augenstein:

No.

Tatarewicz:
Besides the people that you've mentioned, are there
any others from this period that occur to you who were particularly influential or partiularly close colleagues, that you
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talked over issues and developments with frequently?
Augenstein: Well, of course, Bob Salter was one of them but I've
already mentioned him, since he and I had very similar interests.
Other than that, I'd probably have to dredge my memory, which I
can probably do after this interview.
But as I said, there was a
lot of informal and extensive discussions at the Aerophysics
Laboratory, on a number of the scientific and technical issues
involved in both missiles and satellites--all of that, of course,
continued when some of us carne over to RAND in the late forties.
Collins: How did North American view this? After the war,
there's a contraction of industry, they see missiles as one
potential area to develop.
Augenstein:
It was a very, very peculiar situation, and it's
kind of odd, but I think it was the confluence of the president
of North American, Kindleberger, and one or two of his top
deputies and Bill Bollay who was the director of the Aerophysics
Laboratory--that whole laboratory, I think, was a singularity in
many ways in industry at that time, because as I said it was
somewhat uncoupled from the main part of North American, and it
had a number of freedoms which the other parts of the organization did not.
I think, you know, it paid off quite handsomely.
The programs that were generated there were never anything as
large at the time as the aircraft programs, but they were a very
solid underpinning, and one of the other consequences was that
this was the place where a number of the people who were in
academia interacted with North American, through the Aerophysics
Laboratory rather than the main part of the North American organization. There were lots of academics that were quite interested
in these problems, spaceflight and long range missiles, at that
time.
Collins:
Certainly that was beginning to be one of the American
themes after the war, the drawing together of university talent
with industrial talent.
Did North American like to see the
Aerophysics Lab serve as its focal point to draw in-Augenstein:
They liked to and they permitted it, but I don't
think they quite understood it.
You know, they had a very different environment in the rest of the organization. As I said,
this was exemplified by the fact that just as in every aircraft
industry at the time, the draftsmen and the preliminary designers, you know, would sit, a hundred people in a room, desk by
desk with a row of partitions, and in the Aerophysics Laboratory,
we tried to generate as many little individual offices as we
could, and even that was regarded with some suspicion by other
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people in the organization.
But I think it was a singularity in all senses of the word,
that the Aerophysics Laboratory was even created and lasted as
long as it did, because it was a little bit foreign to the way
the aircraft industry operated, by and large.
Collins: To what extent did North American see the lab as
producing information and technology that could result in production of hardware?
Augenstein: Well, what they hoped was that this would be an
entree into larger scale things with organizations like the AEC.
That was one example.
You know, the rest of North American Aviation was of course building things like bombers, long range bombers, or proposing on them, building a few of them.
In the course
of that, they simply got design specs for nuclear weapons, they
were this big and they weighed this much and they had to be
attached by these many points and that was it.
A lot of people felt, you know, that they wanted to become
much more intimate and involved with the AEC, and the Aerophysics
Laboratory was one of the few places where that could happen,
because we were working on things like nuclear propulsion, and we
had people who were from Los Alamos. We became interested in
nuclear power at a very early time at North American Aviation, in
the Aerophysics Laboratory.
So the laboratory was seen as one kind of way to attract
nontraditional business to the industry, and that business was in
places like the AEC and these odd things like long range missiles.
I think that's what the North American senior management
really visualized, and that did happen, because a lot of the offshoots of the Aerophysics Laboratory later became separate divisions of North American Aviation, had their own business line.
Rocket motors is one of them. At one time there was a large
stream of atomic interests at North American, that was when
Chauncey Starr ran--Chauncey starr was one of the people who came
to the Aerophysics Laboratory in '46 or '47.
That's how he got
his start.
But that's what North American wanted from the laboratory,an entree into nontraditional aircraft business.
Collins:

This was really with an eye toward the future.

Augenstein: With an eye toward the future, yes.
They were willing to gamble, and it really was a gamble in those days, and they
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were really ready to allow a few bendings of the rules, because
it was almost unheard-of, prior to that time, to hire PhDs for
example in the aircraft industry. There were a few of them, but
there were very few, by and large, and a lot of people at the
Aerophysics Laboratory were PhDs and had worked on a number of
very interesting projects during World War II.
So this was kind
of an agglomeration of people that were new to the aircraft
industry, and they expected new things from them.
In North
American's case, that happened in the end. It probably took a
lot longer than they thought it would, but it happened.
Tatarewicz: Management at North American seems
ficiently impressed with that lab to allow even
later in the fifties.
I'm thinking of Chauncey
evolution of the basic research division, which
and so independent that it was almost separated
American.

to have been sufmore independence
Starr and the
was so separate
from North

Augenstein: Yes.
I think as soon as these operations became
physically detached from the main plants at Inglewood, the senior
management made a decision that these were things that they would
try to foster and make flourish, and that's what they did, and I
think they got good returns out of that.
Tatarewicz:
that time?

Were you aware of similar labs at other plants at

Augenstein: Not at that time.
I think it was truly an innovation. They may have existed, but I was certainly not aware of
them.
I don't think anything like the Aerophysics Laboratory in
either size or stature or talent of personnel existed, in an aircraft related industry, at least.
Collins: You had subcontracts with Project RAND during this
period.
I assume that scientists in the lab and North American
management must have been aware of the rationale behind Project
RAND, the Air Force interest in keeping in touch with scientific
talent and coordinating scientific research. How did that sense
permeate the lab or affect the work there?
Augenstein: Well, as I said, a lot of us maintained close contacts with RAND starting in '46 because we were, you know, for a
time we were working on similar projects, though at a different
level. As I said, we were working on satellite preliminary
designs in '46 and '47, at the Aerophysics Laboratory. We were
pretty familiar with what RAND was doing, because there was a lot
of informal communication between the two, so most of us had the
opportunity to read the first RAND report that came out in mid-

..
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'46, and then the multi-volume follow-on to that which came out
in '47.
Because of our subcontract relationship, we probably had
more access to those reports than would have been normal.
After the Navy work, which sponsored the Aerophysics
Laboratory's effort in satellite preliminary design--after that
was terminated, a lot of us had had our appetite whetted to the
extent that we wanted to follow up on that satellite work.
That's why some of us left Aerophysics and went to RAND, either
directly or after a short interval. So there is a migration of
an appreciable number of people from Aerophysics to RAND in the
late forties.
Collins:
I guess I was reaching for something a little more
tenuous. And that is basically, the idea behind RAND to a large
extent is the notion of science in the service of the country.
Did that kind of sense of ethic have a meaning in the lab? Did
people think of themselves as doing that, or was it more just
getting a chance to work on exciting problems?
Augenstein:
I think that the Aerophysics Lab people sensed that
they were kind of special in some sense, just in the same way
that the RAND Corporation was kind of special in those days.
They were all organizations that had not existed before.
They
had things to do that were not being done before.
I think a lot
of people at Aerophysics thought of themselves as competitors to
RAND. And the only problem was, in the Aerophysics Laboratory
case, the bottom line was that you were supposed to be producing
hardware to do things, and RAND did not have that requirement.
And the counterpart for that is that the RAND interest could be
substantially broader in many ways. They could interest themselves in political and social problems of space flight, and of
course we weren't supposed to do that at the Aerophysics
Laboratory.
But, you know, to the extent that these were novel organizations, novel postwar organizations, I think the Aerophysics
Laboratory thought of themselves as just as singular as RAND was.
I don't know whether that quite answers what you were trying to
get at.
TAPE 1, SIDE 2
Collins: Given your last response there, it sounds like, combining that with your university interest, that that was what made
RAND perhaps attractive to you.
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Augenstein:
It made a natural gravitating place. That, and the
fact that my year at Purdue had convinced me that being in a
purely academic environment was a little stultifying, because you
really didn't work on projects, you know, of national or global
interest, when you were in academia, by and large, in those days.
The fact that you had also an academic environment at RAND, plus
the fact that you had a much broader spectrum of problems that
you could work in, convinced me after one year at Purdue that I'd
probably rather come back to California than stay in the cold
Middle West.
Collins:
I think that was, as you suggest, a novelty in the
postwar period, that scientists were able to look at their work
in those very broad terms.
Augenstein:
It was still very exceptional. This was now three
years after the war had ended.
Places like RAND were still very
singular, and remained so for many years.
In any case, a lot of us were attracted to RAND because of
the fact that you could work on a much richer set of problems
than you could in almost any other place, and you had a feeling
that what you did really made a difference to somebody. You had
access to people who were in a position to make decisions that
affected the nature of the work that you were doing and what its
culmination could be. That's something that you also miss in
academic environments.
You can work on problems, but at that
time, you had great difficulty in getting access to anybody in
control of money in Washington, for example.
At least that was
my experience at Purdue.
Tatarewicz:
I'd like to just back up a little bit, and--to the
beginnings of RAND, insofar as those beginnings trickled into the
lab. There's a number of published accounts, some scholarly,
footnoted, some not scholarly, which conflict in terms of
chronology about exactly how RAND got started.
There's the issue
of the Navy proposal to do a satellite, I believe, to the
Research and Development Board, and then the Air Force counterproposal, which, RAND may or may not have been in existence,
either de facto or de jure, for that, and it's a kind of a confusing situation.
I was just wondering if you might recount your
awareness of RAND, during its beginnings while you were still in
the North American lab?
Augenstein:
Well, I was never that intimate with RAND at that
time. To my eyes, it almost seemed as though RAND had been
created to execute the Air Force space study, which was probably
not true, but that's sort of the impression you got in those
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days, when you were outside of RAND. Whether RAND had been formally created prior to May of '46 or whenever this was, I wasn't
that intimate with the situation.
I really don't know what the
exact chronology is.
Tatarewicz: What kind of a reception in the lab--you mentioned
you had a chance to read the first report and then the later
multi-volume report--what happened when they hit the lab? Were
they eagerly passed around and talked about?
Augenstein: They were, as I recall, extensively discussed.
You
know, I think a number of us were interested in seeing how you
could really make this happen, and we felt that one of the things
that was necessary was the fact that we were already working on
the large liquid rocket motors, and our own design studies had
convinced us that the kinds of weights and sizes the RAND study
had come up with were perfectly reasonable, that in fact you
could build space vehicles of that size.
So I think there was a lot of enthusiasm at the lab, at the
fact that somebody had taken the steps to make a fairly comprehensive study of the problems involved with space flight.
First of all, how you got there, and then some of the problems
that existed in the space environment, and what you did there,
what kinds of functions you could perform, and what kind of data
you could gather, and how you would transmit that data.
I think
all of that was received with a lot of enthusiasm, certainly by a
lot of the people I was dealing with at the Aerophysics
Laboratory.
Collins:
in?

Which of those sorts of problems were you interested

Augenstein:
I was interested in several things--propulsion and
guidance, and even in those days, I had begun to think a little
bit about the problems of physical re-entry rather than electronic transmission of data.
I don't think that was anything
that other people weren't thinking of at that time, but--the possibilities of electronic transmission of data in those days were,
you know, starkly limited, in contrast to what you can do today,
and people were making elementary calculations of what it would
take to transmit a picture, for example, and they got enormous _
time delays in transmitting a single picture, so, some of us were
toying with the idea of physically coming back, and we probably
even discussed that informally with some of the RAND people at
the time.
But I think, to answer your original question, I think both

AUGENSTEIN-18

reports were eagerly read by people in the lab that had sort of
broad gauge scientific interests. They were looked at as possible vehicles for carrying on a lot of the work that some of us
were interested in, had gotten interested in.
Tatarewicz: What about the Navy study?
or talked about or did you have access?

Was that passed around

Augenstein: That was classified, if I remember correctly. The
Navy study done within North American itself, I was involved
with. There was a counterpart study, at least one, which was
done by Martin.
I never saw the Martin study, but as I said, the
kinds of sizes and weights that we were coming up with in our
study were quite consistent with what the RAND estimates were at
that time. So, you know, we thought there was an underpinning of
realism in these things at that time. This is now '47, '48.
Tatarewicz: Yes. Around this time Vannevar Bush was, I think he
at that point began to express his opinion about the feasibility
and desirability of these sorts of things. Was his opinion talked
about?
Augenstein: It was talked about, but only in a dismissive way,
because we'd already felt we'd done enough work to make it clear
that his objections were just not valid at all.
It's interesting, because there were a lot of technical objections to various
parts of this program by quite eminent scientists, and we had to
answer a lot of those objections.
I don't know whether you
remember George Gamov, for example, who was quite a well-known
scientist. He published a memorandum at one time which he sent
to us at North American, because he knew we were working on an
inertial guidance systems, and what this memorandum purported to
prove was that such systems were impossible in principle because
they violated the equivalence principle of general relativity.
So we had to answer that, and met his objections, but that wasn't
an onerous chore for us, because it was a way of interacting with
the outside world in an interesting way.
But there were a lot of things of that kind, Bush and Gamov
and a number of other people, that had thought for a few minutes
about some of these issues, then felt that they could show that
it was impossible in principle, or technically so far in the
future that it was pointless to worry about it, and to meet those
objections in the end only sharpened our own perceptions of what
we observed and what was involved. So that was all to the good.
Collins: How did this broader policy confusion, about whether
this policy was feasible and how to use it, affect the
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Aerophysics Lab?
Augenstein: Well, what we tried to do was do a large number of
studies, and of course we had actual laboratories at that time,
and our strategy was, if it deserved to be called a strategy, was
to document everything in meticulous detail, so we thought we
answered a lot of questions in the process of documenting these
analytical theoretical studies. At the same time we undertook
key studies on very specific components or subcomponents in the
laboratory. For example, on the guidance systems, one of the
things that was involved was making a precision rotor that had a
minimum of unbalance. You could build a rotor. We had expert
machinists to fabricate it. You spun it and you tried to measure
what unbalances there were and how closely you could control
this, and things like rocket motors. A lot of people made calculations in the early days that suggested that rocket motors,
either of the conventional kind or nuclear rocket motors, had
such enormous heat fluxes, you know, that this thing would simply
melt right away. Well, you could do a simple experiment in the
laboratory subjecting something to very high heat fluxes and
cooling it artificially, so, what you tried to do is to get a
broad framework in the theoretical studies, and make sure that,
you know, that it was sound, as sound as we could make it, which
was pretty sound. Various questions which you couldn't resolve
by purely analytical studies, we tried to get little component
tests of this kind, so that you could answer at least the sharpest of these issues in some sense.
That was pretty much the routine, as I remember, in the
Aerophysics Laboratory.
I was in charge of the gas dynamics
issues at the laboratory, and whenever questions came up about
high speed flight, we had supersonic wind tunnel tests and we
built our own wind tunnels at North American and ran extensive
tests, so it was a questsion of a broad set of analytical discussions, and then, whenever sort of things that you couldn't
resolve theoretically because the basic information wasn't available, those you tried to do specific experimental setups, as
simple but as convincing as you could make them.
Collins:
It sounds like your activities there were kind of broad
ranging, in the sense that you were responsible for gas dynamics,
but you were also interested in guidance.
Augenstein:
Collins:

Sure.

Did you move from one area to the other?

Augenstein:

Well,

you could in the early days of the
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Aerophysics Laboratory. After '49 and '50 it became a little
more compartmented, but in the early days, for the first three or
four years in the laboratory, you could essentially work on anything you wanted to work on. There were so many important problems for people to worry about, it was kind of pointless to say
"You're responsible for this and, you're responsible for that" at
that stage.
That was also a way in which the operation of the laboratory
departed from traditional aircraft company practices. Because
there you had specialists in everything.
We tried to have a lot
of generalists, and our argument was that people that had doctorates in various fields could work on almost anything. Almost
always that was true.
Collins: What were some of the mechanisms then by which people
in the laboratory shared their information and findings?
Augenstein: Well, one of the things--let me give you an example
of this.
One of the things that interested us was, in building
supersonic wind tunnels, when you made very large supersonic wind
tunnels, the nozzles become very, very long and there's a lot of
friction, so you have to worry about getting out of the boundary
layer, and you don't have much experimental area to work with.
So one of the things that a couple of the people got interested in was, what are the technical possibilities for shortening
the nozzles in a supersonic wind tunnel? I won't go through all
the details on this, but they finally would up by using a piece
of wire mesh netting, so that you had a great number of very tiny
nozzles, and they actually ran experimental runs with these
nozzles--they were a few thousandths of an inch long, but
extended over an appreciable transverse area.
Didn't turn out to
be a very good wind tunnel, because it introduced too much turbulence, but that was the sort of approach that we took. We
didn't say that anything that was not in violation of the laws of
physics was impossible.
You know, you'd try to do whatever you
could in those areas.
Collins: How did you interact with your colleagues and share
information, since there was this kind of generalization?
Augenstein:
Bull sessions in all parts of this Aerophysics
Laboratory, at all times of the day and night, in most cases.
People gave their symposia, and general discussions. We invited
people from the outside to come in and talk to us. We invited
George Gamov to come and talk to us, after we got this
memorandum, for example. There were lots of visits that were
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done to universities for a multiple purpose, both to talk to
people in universities, and also to do recruiting, so there was
lots of interaction of that sort also.
And the people who worked in the laboratory, in the early
days of North American, also, were to a large part the people who
did the theoretical analyses that preceded the laboratory work.
You didn't have one group doing theoretical studies and another
doing laboratory studies; that came later, but in the early days
there was much more mixing of those people.
Tatarewicz: Were you organized into task groups, or how many
people are we talking about in the lab, and what kind of an
administrative structure was there, if indeed that's even important?
Augenstein: Well, at the time when I was in the laboratory, we
had several hundred people in the laboratory.
And the administrative structure was almost non-existent. There were supervi s ors who had a number of people under them in areas like
propu l sion and i n my c a se, g as d ynamics, and guidance and
materia l s a nd s o on.
But y ou k now, these are kind of nominal
titles. You h a d a numb er o f p e ople who were classified as
physicists and mathematic i ans who worked with anybody who had a
problem. It was an extremely loose organization. That was one of
the reasons that it worked as well as it did.
The laboratory
when I was there was already a sizeable organization.
Tatarewicz: Was there any kind of top down assignment of tasks;
a problem had to be solved and was deemed to be very important by
somebody, how did that get translated into an organized approach?
Or did it just happen?
Augenstein: No, it didn't just happen, but it happened in kind
of a peculiar way. A lot of the problems that were passed on to
the laboratory were generated by our Air Force and AEC sponsors.
For example, I mentioned earlier that one of the first projects
that we had was this 500 mile gliding V-2. Well, our contract
officer was a Colonel Jack Carter in those days, and we bumped
into him later, but in any case, he came in and said, "You know,
we're going to have a lot of problems making this glider fly, in
a political and budgetary sense, because first of all, you can _
build non-gliding missiles that will go 500 miles.
Your own
motor development has proven that. So is there a way you can
extend the range of this missile even further?" This is our contracting officer just talking to the laboratory in general,
groups of people.
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That's where the idea of strapping ramjets onto this thing
started. And first of all it consisted in simply doing that,
strapping ramjets into a design which was already a rocket
boosted glider. Later on this became a design in which the ramjets were the only propulsion on the vehicle and you had it
boosted by a rocket booster.
But that was sort of how the problems got fed down.
It was
a--really, they were originated by sponsors who wanted specific
things that they felt they had to meet, and the laboratory
resources were kind of marshalled to respond to those.
Tatarewicz: This brings up something that I've been curious
about, and that is, how much contact you had with the Hermes?
Augenstein: We had a lot of very informal contact. We had contact much more with RAND than we did anybody else, however. We
regarded the Aerophysics capability as much superior to those
invested in the Hermes programs. We didn't feel we had to pay a
great deal of attention to them. But, as I say, I left the
laboratory in '49, and I maintained some contact while I was at
Purdue, so I don't know how things went in detail after that.
Tatarewicz: Just one more question along these lines and that
is, did you have any contact with von Braun and his group?
Augenstein:

No.

Tatarewicz:

Since they had a lot of hands on experience--

Augenstein: The contact that we had was very early in the
program. We went down and conducted extensive interviews with
them after reading the documents. We did talk to the people at
great length, a number of the people from the laboratory, but
after that we maintained our own way because we felt we could
design better engines and do lots of other things better than
they could. There was a lot of hubris in those days, which may
or may not have been justified. But our contacts with von Braun
ceased very early in the days of the laboratory.
But we did talk
to them extensively initially.
I don't know whether you've ever
seen the original reports that were gotten on the V-2, but there
were lots of technical details that were left to the reader's
imagination. You had to kind of fill those in.
That's what the
interviews were, primarily.
Collins: You're referring to the technical documents that came
out of Peenemunde.
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Augenstein:

Yes.

Collins: The laboratory's assessment then of the V-2 technology
was that there were vast areas for improvement.
It really wasn't
the real cornerstone for-Augenstein: We didn't think it was anything except a starting
point, essentially. We thought we could do better than that.
And in the engine field, we very quickly stepped up to that.
Collins:
the V-2?

As a model for using liquid fuels, how important was

Augenstein: Oh, it was terribly important, because the importance of a lot of these things is that somebody has demonstrated
that there is a technological niche that you can exploit. You
know, if this country had not been aware that liquid fuel engines
had actually operated on a reasonably large scale, which is what
the V-2 did, it would have been an entirely different story.
Once you knew that, you knew or thought you knew lots of ways in
which that could be improved or amplified.
But the mere fact
that that technology existed was enormously important.
You could
have thrashed around for years deciding whether it was feasible
to do that or not.
So that's what it's primary push was, as far as we were concerned. The same way in the guidance systems. The German V-2
had an extremely primitive guidance system on it, but we knew
that it could work. They had accelerometers and things like
that. So we knew there was a basic technology that was involved.
But as soon as we saw the drawings and saw some of the hardware,
the North American guidance people thought they could make vast
improvements on this, which they did, in a period of two or three
years.
But without knowing that somebody had actually demonstrated
a piece of this technology, as crude as it seemed to us, you
know, it would have been a much longer time getting things under
way of that kind.
Collins:
Part of the reason I was asking about Navy contracts is
that in the museum we have the index to these Peenemunde technical documents, and it was a joint effort between North American
and the Navy, so that's why I was wondering how the Navy was tied
into this.
Augenstein: Well, the Navy stayed with us I think until about
'48 in that sense.
But after the Navy bowed out of the satellite
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field, I think most of our Navy work if not all of it disappeared
around that time, at the lab. Bill Bollay was the guy who was
responsible for the Navy involvements, since he was a commander
in the Navy during World War II. We had a couple of other Navy
officers who were in senior management in the laboratory.
In fact, I would say the majority of the senior management
were Navy officers, and it's through that link that we stayed
closely tied in with the Navy, the first few years of the
laboratory.
Collins:

Did you personally go down to Fort Bliss?

Augenstein:
Yes, I went down to Fort Bliss and talked to some of
these people. We also had other visitors who came out to North
American, from Fort Bliss. There was another group of people at
Wright Field, for example. Arnold Lippisch, who was the inventor
of the ME 162, the rocket propelled interceptor, he spent some
time with us at North American, and there were a few other people
who were engineers, some people who were experienced with the
German turbojet technology who came out and talked to us, because
a lot of the work that we were interested in was related to turbo
machinery also, since we needed those for pumps in the rockets.
So there was lots of interaction like that.
Tatarewicz:
I'm just curious about why you decided to go to Purdue, and how that happened.
Augenstein: That happened because one of my colleagues at North
American Aviation had friends at Purdue, and this particular colleague was offered a job as an assistant or associate professor
of aeronautical engineering, by his friends at Purdue, and he
decided at the last minute that he did not want to go to Purdue.
He asked me if I wanted to fill in for him. And I was sufficiently curious about academic life to think that it might be a
useful thing to do at that stage. So I left.
I finally wound up spending only one year there, because I
decided that the atmosphere was a little too constrictive, that
kind of academic environment.
Tatarewicz:
American?

You weren't dissatisfied with anything at North

Augenstein: Well, not particularly.
It was just an opportunity
to do something different but perhaps equally interesting. Now,
at the time when I had left or was thinking of leaving, the Navy
had already decided to get out of the satellite field at North
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American, so that was a sort of a minor negative factor that said
that maybe there were other places where that kind of work was
going on. Certainly, as I said, we were intimately acquainted
with the RAND work.
But I thought at the time that at least I'd
try academics and see what would happen.
Tatarewicz:
current?

Did you find the group at Purdue to be reasonably

Augenstein: No.
Not at that time.
I think they were primarily
aircraft people.
There were lots of people who had 20 and 30
years of aircraft related experience, and they were not familiar
with a lot of the more modern work going on, either in high speed
aerodynamics, supersonic aerodynamics, or interior combustion and
ramjets or in rocket engines, and certainly they were not interested in long range rockets and missiles, primarily because they
didn't have much classified work going on at that time.
so they
were not really current with all the ferment that was going on in
various other places.
I don't think they were any different than
any other university. We talked to groups at Princeton, at Yale
and at Harvard, while we were at the Aerophysics Laboratory.
They were all kind of in the same boat.
Some of those people had
been involved in going through some of the German documents, but
the outgrowths of those and the work that was going on as a
follow-on to that work, by and large, was unfamiliar to the
academic people.
Tatarewicz:

You were primarily teaching?

Augenstein: At Purdue it was primarily teaching.
I taught a few
courses in gas dynamics and turbo machinery and things like that,
but the kind of work that was going on that was not related to
teaching were things like aircraft transportation and design of
new passenger aircraft, how to design seats for those, and so on.
It was a little bit of a different environment from what I'd done
at the laboratory.
But it was an interesting experience.
Collins: At the close of your career at the laboratory, was
there a feeling that you were getting too involved in practical
hands-on things as you indicated?
Augenstein: Well, I didn't have any great inclination, you kno~,
to become involved in the hands-on things.
But I didn't feel
certainly that the laboratory as a whole was doing too much of
this, because I--my experience had been, as I mentioned earlier,
that people occasionally raised what they thought were fundamental objections to this or that technology, and the only way you
could answer them was by combining a good laboratory demonstra-
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tion with a good sound theoretical analysis.
I think everybody
felt that there had to be a side by side group of people interested in theoretical studies and a group interested in doing
experiments to test specific aspects of those theories. That's
why we started building our own supersonic wind tunnels very
early on.
Collins: Speaking of wind tunnels and examining aerodynamics in
the supersonic region, did you have any contact with the NACA
during this period?
Augenstein: No. None whatsoever. My first contact with supersonic wind tunnels was at Caltech. I was an assistant in the
supersonic tunnel lab, and I kind of knew the principles of the
design of those tunnels and their operation, and what kinds of
experiments you could run in them, what kinds of experiments you
needed to run in them. That helped me at North American in planning some of the supersonic wind tunnels there.
We had very
little contact with the NACA in those days. The NACA per se was
an aircraft related organization still.
Collins:
I just know that in the immediate postwar period they
established their guided missiles division.
Augenstein: We never, to my knowledge, had any contact with
them.
I think some of this was due to the fact that our programs
were already beginning to be pretty strictly classified. Just as
is the case with a lot of academic people, a lot of the NACA
people, a lot of the NASA people to this day don't like to work
with classified materials.
So WE~ didn't have too much.
I personally had no contact with them. As part of the Aerophysics
Laboratory--now, we did have contact with them, because there was
interaction that we had with people like Arnold Lippisch. We're
talking about supersonic aircraft flight.
There we did have contact with them.
Collins: Expand a little after you left Purdue and then became
affiliated with Project RAND; how did that come about?
Augenstein: Well, I was offered a job by RAND, both before and
after I went to Purdue, and I finally decided that rather than
going back to the laboratory, I would go to RAND, because I knew
they were carrying on more of the satellite and space program
work.
In '49 and in '50 and '51, they were doing a number of
studies which I was involved in to some extent, primarily in the
areas of what could you do with satellites if you had them? Of
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course, some of the first studies we talked about reconnaissance
and later on we talked about various other missions, and that's
when the weather satellite mission got to be interesting, and you
probably know the chronology of that.
In '51 there were a couple
of major reports published in those areas.
As a result of that, a lot of interest was generated, both
in OSD (what was OSD in those days) and also in the Air Force, on
follow-on work to that, and we actually had an interesting
arrangement at RAND in the early fifties where we became a contracting agency that farmed out various pieces of work in satellite technology. RAND managed those contracts. Some of them
were with the AEC to develop power plants for satellites. Others
were with places that were interested in television systems.
Tatarewicz:

RCA?

Augenstein: RCA, right, primarily RCA. There were a number of
reports prepared in the early fifties along those lines, and all
of that I guess culminated in the large report which I call the
Feedback Report in '54, which kind of laid out the general scheme
for what satellites were good for and what some of the design
possibilities were and some of the political, financial,
logistics aspects were and so on.
I regard those as kind of a
watershed in the RAND studies.
Now, early on, starting in '49, I'd also become interested
in other problems, and those were primarily spurred by different
but related sort of interests having to do with Soviet progress
in both nuclear weapons and missile delivery systems. And I had
followed all of that, starting in '49, more and more intensively
in '52 and '53. So as part of my work at RAND, I became interested in long range rocket missiles.
I finally became convinced
that it would be extremely difficult to really push satellites as
a technical enterprise, unless somebody could afford to support
the cost of the main components of this, like launching
capabilities. That's one of the reasons I got interested in the
long range missiles, because I saw that as an area where there
was lots of political support for that, much more than satellites
had at the time. That's when RAND got involved in its ICBM
programs, which I was involved with very intimately starting in
'52 and '53 and going on into '54.
I guess my major interest in
that, in addition to being interested in simply developing a missile response to what I saw as a Soviet threat, is that this also
provided essential tools for a satellite to really become a
reality.
Tatarewicz:

One gets the impression from some of the published
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histories that after the initial Navy study and the RAND report,
that the public reaction to the Secretary of Defense revealing
that some money had been spent on satellite studies was so sharp
that they were either pushed underground or cancelled, or somehow
or other that really pulled the rug out from under the activity,
and that they really lay fallow for a while.
Augenstein:
Well, I didn't know that it was public reaction so
much, but certainly inside the military establishments, the
people who thought there was any technical realism to the notion
of spacecraft and satellites were really a fairly tiny minority,
a vocal but tiny minority, and I think a lot of the time between
'49 and '50 and '54 was spent in keeping that faint breath
sustained.
There were people who, I think, took the real risks
by espousing the cause of continuing satellite studies, which
were almost exclusively centered at RAND at that time, and not
only continuing the studies but actuallyl letting these hardware
contracts for things like television and the power plants and so
on, which were hardware contracts.
I think it was kept alive by
a very faint thread in those days.
Tatarewicz:
Who were some of the people who stuck their necks
out for this at the time?
Augenstein:
Well, I'd have to dredge my memory for names, but
certainly people like Don Putt in the Air Force and a few other
people of that caliber. Vandenberg, I think, stuck his neck out
early.
I'd have to think about this a lot more, but that was my
impression at the time and it still is my impression today.
Keeping alive any kind of an official interest in satellites and
space programs was a pretty risky thing in those days, so that it
was something that was kept alive by, not quite a set of accidents, but a set of opportune happenings.
I don't think it was
ever a very serious thing that was considered by the military
community at large as something that was real.
I think there was
a strong minority that thought so, but it was a small minority.
Tatarewicz:
To what extent do you think the notion of satellites
or for that matter, the notion of ICBM delivery systems, might
have been somewhat threatening to the piloted aircraft, the
manned bomber portion of the Air Force? The Air Force had just
emerged out of the war as an independent agency and it had a
hard-won independence.
Augenstein:
I
think that you
permitted this
sonally remain

think it was a very real threat to them, and I
know, it was an odd set of circumstances that
whole thing to really go at that time.
I perconvinced that the RAND Feedback Reports--which
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were the major satellite reports that RAND published, it was the
culmination of work from '46 through '53--I think those would
have lain fallow if the ICBM hadn't gathered sufficient impetus
to sort of emerge as its own development program. That freed the
satellite program of the burden of creating this enormous infrastructure of launch systems, for example.
I don't think the
satellite program would have gonE~ at all had it not been for the
ICBM and IRBM programs. Those in turn, I think, would not have
gone at all if people had not become convinced to some extent by
RAND studies and this sort of thing, by other studies, that
really these were not missions that were 15 years in the future,
but it could happen in five, six or seven years, and that there
were rational military needs for them, and that if you think
about those rational military needs, and at the same time look at
what fragments of intelligence we had on soviet ambitions in the
long range missile field, that it was a prudent response to that
kind of a threat.
Collins:

Was that a widely shared perception?

Augenstein:
Collins:

I don't think it was at that time.

All the services had rocket programs going.

Augenstein: Rocket programs were always the first to get either
cancelled or diminished whenever a budget crunch came in.
I
think there was a whole series of these. At one time the industrial company that really kept rocket programs alive for a long
time, Convair, its missile program was almost wiped out although
it was an interesting and productive program.
I think it had
very hard going. This was in the early fifties we're talking
about now.
·
Collins: There was sufficient military activity, though, even I
think in 1950, the first high level guided missile committee was
formed in the Department of Defense by General Keller, I believe.
Augenstein: These were all things that were done in the
abstract, though.
Nobody had any serious notions that this was
something which a fellow at the colonel level had to think about
because he might be affected by it when he was a general. You
know, it was long range.
It was in the future.
Certainly thera
were R&D programs that were carried on, but nobody really
anticipated that something operational was going to come out of
these in anything except the very remote future.
I think that
that was really the message of the RAND studies and of the
Neumann Committee studies that were generated in '54.
It's a lot
closer than you think, if you really want to try to exploit it.
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Collins: What needed to be done then from this kind of chaotic
sporadic attempt, to get to a more substantial productive mode?
Augenstein:
Collins:

In what, the missiles or the spacecraft area?

The missiles.

Augenstein: Well, my attitude was in the early fifties, which is
why RAND got interested in these studies, is that the big problem
that you had in making the long range missiles go is that they
had boxed themselves in by a set of design requirements which
might have made sense at some stage, but in the early fifties no
longer made sense. They were much too stringent.
TAPE 2, SIDE 1
Augenstein: Now, my view at the time, in the early fifties, was
that the ICBM people had boxed themselves in by accepting very
stringent requirements which were really quite unnecessary.
The
RAND studies that we did, the RAND studies which I was
responsible f or, and the briefings that we gave the von Neumann
committee, al l suggested that by combining a lot of things that
individually were quite difficult, but combining things like
smaller missiles, because you could carry smaller warheads,
because of the emergence of thermonuclear technology--the smaller
warheads still had high yield so we didn't need the stringent
guidance requirements.
We could therefore accept much more
relaxed re-entry conditions and so on.
You could well make a case for the fact that missile technology could be operational, long range intercontinental missiles
could be operational.
Now we're talking about 1953, by 1959 or
1960, instead of 1970.
I think without making the program come that much closer in
time, it would have remained an R&D program for a great deal
longer.
But as it was, those decisions were made in 1954, to
carry on an ICBM program, and I don't think at all it was a coincidence that the formal beginnings of our satellite program also
started in 1954.
I think that the ICBM technology was a necessary precursor to really make the satellite programs look
realistic also.
That was one of the things we did in this feedback study in
1954. We went through a program that outlined the development
scheduling, the development difficulties, the development costs,
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of establishing a satellite program, which turned out in
retrospect to be quite realistic in all accounts. We said at the
time that between 1958 and 1960, you could have operational
satellites. Well, we essentially made that but not quite.
But I
think, without having the ICBM as a precursor, that never would
have gotten to that level either.
Tatarewicz: How important were these hardware contracts in
allowing you to assess in more concrete terms what needed to be
done for satellites?
Augenstein: I think they were not overwhelmingly important. As
it turned out, the power plants that we were concerned with, the
nuclear power plants, were never a factor in satellite programs.
To this day, we've flown a few isotope power plants, but they
never became a major factor, although a lot of the studies are
still very interesting, and ultimately, perhaps, will come to
fruition.
The work that was done on the television capabilities--that
lay fallow for a couple of years, but that was picked up again in
the Lockheed program, the W 117 L. There was a substantial set
of television related programs that were in place on that Lockheed program in the late fifties.
Again, those were somewhat
overtaken by events, and have only recently been revived.
Tatarewicz:

Were you a contract monitor on any of these?

Augenstein:
I was not a contract monitor. I was primarily
interested in the ICBM program at that time, already in '52 and
'53. Bob Salter was a monitor, as I recall, on those programs,
so we can get a good fill-in from him.
That was kind of an exceptional situation for RAND, because
you know RAND was soon to be in a position to be a monitor for
hardware programs. But that's what we did in those days, and it
was kind of an interesting year, kind of an interesting couple of
years, as I recall.
Tatarewicz: So you essentially diverted your efforts in this
early period at RAND to develop ICBM concepts.
Augenstein: Starting in '52, primarily, although I participated
in writing a couple of the chapters in the feedback report.
Primarily the ones that involved possible development schedules,
development costs, the problems of getting the program into
being. And that was something which I thought I could do because
I could transfer a lot of the stuff that we'd done on the ICBM
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program into that.
rather realistic.

As I said, those estimates turned out to be

Collins: Did you enter into questions about how satellites might
be utilized? Was that one of your areas?
Augenstein: That became an interest again starting in '55, when
some of the people had already left RAND to go to Lockheed in '55
or '56, to actually become involved in the satellite program.
I
was still at RAND, and we became interested in things like
scientific experimentation that you do on satellites. What was
the nature of the experiments? What kind of instruments did you
need? And so on. So there was a lot of work in the mid-fifties
at RAND on that basic question, and some of the outgrowths of
that were some of the work that Mert Davies and Amron Katz did on
early percursors to some of the reconnaissance considerations of
satellites.
But there was a lot of work going on, on scientific satellite work, at RAND.
Collins:

Was this related to the IGY in any way?

Augenstein: A lot of it was related to IGY. A lot of it was
related to a decision that had been made, if you recall, to not
allow military boosters to be used for IGY. we were interested
in studying military boosters at that time because we thought
those were rather closer than others, and we talked about things
like putting an Atlas into orbit starting in '55 and '56, internally at RAND, and made a number of studies on that, that I was
involved with. That finally happened in '58, one of the communication satellite programs.
'58 is the year I left RAND to go
to Lockheed, in the satellite program again.
Collins:
You had mentioned earlier that when you were at North
American, one of the problems of satellites you were interested
in was the re-entry question.
Augenstein:
Collins:

Yes.

Did you continue to look at that when you were at RAND?

Augenstein:
I continued to look at that, and that was one of the
reasons that we got interested in this, in the ICBM program. We
looked at this very extensively. There was an extremely competent aerodynamicist at RAND called Carl Gazely, and he was the
fellow that did the work for me in the ICBM program on what you
had to do and what you could do in re-entry for ICBMs. That work
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was of course directly applicable to satellites, and one of the
things that we worked on very extensively at Lockheed was reentry from satellite orbits.
I think two or three colleagues at Lockheed and I wrote the
first unclassified report on re-entry of objects from satellites,
which was the re-entry of one of the Discoverer articles. Discoverer was one of the satellites that Lockheed had, and we
picked this up and looked at it and observed it during re-entry,
and tested the theory, the predictions, against the actual reentry phenomenology. That report was presented in 1960, I think,
for the first time. So that was sort of a direct outgrowth of
some of the re-entry work we did for ICBMS here.
Tatarewicz: How did that relate to the RV series of tests that
were being conducted with, I think, the Jupiter? The RV-1 and
RV-2, the re-entry vehicle testing of the ablative concept?
Augenstein: Well, it was very directly related, because in our
ICBM report, you know, we said there were a number of technologies that were available, to do things like re-entry of
ICBMs, and therefore perforce from satellites, and we listed
these. They were things like transpiration cooling, which was
the thing that Convair emphasized, because they wanted to come in
extremely fast.
There was the ablative cooling, which a number
of people had talked about, and actually people had stuck things
in rocket nozzles, to see what would happen to them, years before
the Jupiter program became active. And then there was a class of
objects in which you simply used a large heat sink to re-enter,
and that was what the first Atlas re-entry system was, a large
copper heat sink.
We looked at this entire set of technologies in the ICBM
report, and it was suggested that simply the fact that N different technologies existed made it almost certain that at least
one of them would satisfy whatever needs we had for either ICBMs
or space vehicles.
But that's where this fellow Carl Gazely was
extremely active. He did some of the fundamental work on reentry phenomenology here at RAND.
First for the ICBM, later for
the spaecraft.
The fact is that a number of the people who were RAND on the
space program left and went to Lockheed.
Bob Salter was one of
those.
I was one of those.
People like Bill Fry and Sid Brown
whom I mentioned earlier, also went there. A number of the
Aerophysics Laboratory people joined Lockheed. They all joined
Lockheed in the anticipation that there was enough realism in the
space program that something was going to happen, and you know
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that Lockheed won the W 117 L award in 1956.
I joined in 1958, at which time they already had the contract and were working on several classes of satellites, and I
eventually became chief scientist to the space program at Lockheed. Finally I left there in '61 to join the Department of
Defense.
But a lot of us regarded the Lockheed W 117 L work as kind
of a logical culmination of the 1954 feedback reports, because
that's where we first thrashed out a lot of the issues that were
important, we thought.
Collins:

What were your primary responsibilities at Lockheed?

Augenstein: Well, first of all, I joined the senior staff in the
early days when the senior staff was primarily involved with
working on problems in both the Polaris program and the satellite
program. Both technical and political policy related problems.
Then I went on to become chief scientist of the satellite
programs and also director of planning for Lockheed in Sunnyvale,
and there the responsibilities were largely concerned with the
satellite program rather than the Polaris program.
At that time, the satellite program had already been split
into a black set of programs and an open set of programs, and
that bifurcation caused a lot of problems at Lockheed in those
days, and I was sort of straddling those two worlds at that
stage. But Lockheed was involved in both classes of programs at
that time.
It was launching satellites, attempting to launch
them, starting I guess in '59, and finally making a go of it in
1960 for the first time. Several kinds of satellites.
Tatarewicz: This initial move of people from RAND and people
from North American to Lockheed for the satellite program, was
this orchestrated? Was this kind of a seeding, a deliberate
transfer of people and expertise for the purpose of getting the
program off the ground?
Augenstein: Well, it was in a sense deliberate, but it was
deliberate with a background to it, and one of the backgrounds
was that, first of all, a man named Gene Root, whose name you
probably have heard, was at RAND in the early years. He left and
became a senior official at Lockheed, and he attracted a lot of
people from RAND to Lockheed to the satellite program particularly. Gene Root was involved with both the Polaris program and
the space program at Lockheed. A number of people who knew him
at RAND knew what he was doing up there, so a lot of people were
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attracted by the fact that they had somebody they knew there who
would tell them that there was very exciting work going on, and
that Lockheed was the place to go, so people left.
Bob Salter
was one of the first to leave.
Another thing that happened was that one of our senior
people at Lockheed was the same Jack Carter that a lot of us knew
in the early Aerophysics days. He was our contract monitor, a
colonel in the Air Force, in the late forties.
He was involved
in satellite programs at Lockheed at that time.
So there was the attraction of both an exciting program and
the attraction that there were people that you knew, who knew how
to make inducing offers to you at that stage. So it was kind of
a natural movement that was not in a sense forced, it was a kind
of a natural phenomenon, I think.
Tatarewicz: It's very similar to the population of NASA by NRL
people. It was on a largely voluntary and individual basis, with
some overlay coordination.
Augenstein: There was no deliberate attempt to siphon people
out, but there were people that naturally migrated in that direction. And a lot of those of course became involved in a very
senior way with the satellite programs at Lockheed.
I continued on in this when I went to the DOD. I was
involved in a major way with space programs of various kinds,
primarily because I was assistant director in OSD of intelligence
and reconnaissance. That was a different kind of world at that
stage. But in a sense, I was also an outgrowth of the Lockheed
work.
Collins:

How long did you stay at DOD?

Augenstein:
five years.

From '61 to '66, I guess it was, '65 or '66, four or

Collins: You primarily served in an intelligence capacity at
that time.
Augenstein: Primarily. I worked for Harold Brown when he was
director of Defense Research and Engineering, in that capacity.
Collins: We're drawing to a close here, with still lots of large
questions, but just to sketch out the rest of your career for the
present, a summary of the things you've been involved in since
then --
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Augenstein: Well, after leaving DOD, that involved primarily
highly classified work in intelligence reconnaissance, I went to
IDA for a number of years, 2 1/2 to be precise, and then rejoined RAND in 1967, and served in various capacities since '67.
Sometimes as an employee, sometimes as a consultant.
I'm
still interested in the space field. We're doing work for the
Air Force now on new launch systems, for example. So I guess
that thread of space related work has continued on essentiallly
unabated since '46, a good 40 years now.
Collins: Another thread is, you've been in a position where
you've crossed back and forth between civilian work and black
intelligence work. What is your sense about the viability of
going on these two very distinct tracks, or impressions about
crossing back and forth between these two worlds?
Augenstein: Well, I think it was easy. At Lockheed, we began to
be involved with these programs, and a lot of academic people
were consultants to Lockheed, consultants to other organizations
in Washington, so there was a lot of interaction with a lot of
very senior academic people.
In the early days of this, the distinction between black programs and open programs, on a
bureaucratic basis, was really quite enormous, because you know,
you could do things in black programs very, very fast, and things
happened with great speed. That bureaucracy has also gotten
encrusted now, but in the early days, with that set of programs,
things happened remarkably fast.
The major impression you had,
when you had a foot in each of these camps, the white camp and
the black camp, was that one set of programs seemed fairly sluggish compared with the other. Things happened very rapidly.
There was a lot of very senior attention to programs--you know,
Lockheed used to deal directly with the White House on a number
of these, in those days--that's an opportunity you didn't get to
do on the civilian programs, by and large.
But I think the major impression I had, when I switched back
and forth , is simply the fact that the bureaucratic structure was
so different in these two worlds, at that time. They've grown
much closer now, so you can't quite do things as fast as you used
to be able to.
Collins:

This is in the sixties even when you were at DOD.

Augenstein:
I think that it probably lasted through the sixties,
that black programs were handled very expeditiously. The
encrustations began to start around that time. Now, I'm speaking
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from a particular viewpoint because when I was in the DOD, my
contact was primarily 95 percent with the black programs, so I
didn't know too much about the other part of the DOD at that
stage. And I didn't really come in contact with the bureaucracy
all that much.
I'd say that the differentiation in bureaucratic
structure lasted probably through the sixties, not much beyond.
Collins: It also sounds as if over the course of your career
you've had increasing administrative responsibility.
Augenstein:
Collins:

Off and on, now.

Is that a transition that was enjoyable for you?

Augenstein: No, I didn't really like that too much. I found
that administration was hard for me, primarily because I was
still too interested in the problems that I was supposed to be
administrating, so--it was somewhat uncomfortable for me in many
ways.
Now, in the DOD, I had a very small office and a very small
staff. You know, we were managing about two billion dollars
worth of programs in those days. That was a frenetic experience,
and therefore a fairly enjoyable one. But I think administration
is not something I gravitated to naturally or with great
enthusiasm.
Collins:

I don't have any additional questions.

Tatarewicz: Yes, I think we can bring this one to a close now.
Thank you very much.
Augenstein:

I enjoyed talking to you.
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TAPE 1, SIDE 1

Mr. Collins: The last time we talked, we examined in fairly
close detail some of the technical issues that you were working
on. I think this time we'd like to start out trying to get a
little better sense of the ambience that you found at RAND, what
some your feelings were, working in an institution like RAND.
Can you offer some comments on that?
Dr. Augenstein: Well, I think I myself and a lot of other people
were attracted to RAND because it had a reputation, even in its
infancy, of being a place where ideas that would in other places
be considered wild or outrageous or too far removed in time or a
great many other considerations, where ideas like that would not
only be entertained but they could be developed. And I think
that was really kind of the trademark of RAND, in the first
decade or two that it was in existence. Many ideas which we take
for granted today were quite outrageous 30 and 40 years ago, and
yet they were given fairly detailed scrutiny at RAND.
I think
that was the thing that attracted a lot of people, including
myself.
Collins: Can you give me an example of things that perhaps were
considered wild at the time? I know we've talked about the
satellite and ICBM studies. Is that the sort of thing you're
referring to?
Augenstein: Well, that's one kind of thing.
Probably you know
that RAND was involved in some of the early calculations in
thermonuclear weapons, design of thermonuclear weapons. That was
a wild idea that eventually came to fruition.
I think another
class of ideas that I think probably are not sufficiently
appreciated by most people, that RAND was very intimately
involved in, is all the work done in mathematically related
areas.
I think one of the very enduring things that RAND will be
found to have contributed is the work they did, for example, in
linear and dynamic programming. That's become so widely used in

AUGENSTEIN-39

business and industry all over the world, but I think you could
make very rough estimates of the amount of money that is saved by
using those techniques is probably hundreds of billions of dollars a year at this stage.
Every major industry now uses linear
and dynamic programming to address business problems and allocation problems and things of that sort. That's a technique that
was invented by a fellow here at RAND, George Danzig. And it's a
set of very clever mathematical techniques that we take for
granted today, but in the fifties time period, when this really
became active at RAND, a lot of people thought that was a kind of
a wild idea that had no promise of ever coming out to anything.
But that's a typical example of the sort of thing that flourised
at RAND in the early days.
Dr. Tatarewicz: What was the role of the influx of people from
the social sciences in all of this? That is, you had some pure
mathematicians, so called pure mathematicians.
You had a lot of
engineers.
You have a lot of people who are very sophisticated
in specific technical fields on the so called hard side of the
sciences, and then, in come political scientists and people from
the social sciences who are trying to get hold of very, very
slippery problems.
Augenstein: Well, I think that had a number of very powerful
influences, but the one that I think is worth focussing on is a
question which I think many people tend to ignore when they first
come into contact with the things that we are doing at RAND or
were supposed to be doing at that time--namely, large scale
system studies, the kind of studies that define what policy
choices are.
The problem that arises in that is that the easy
part of the problem is very often getting the basic strategy
formed away.
That's a mathematican issue and people get
engineers to support it, and people try to quantify all of these
issues, and in many problems, that's easy compared with the next
step, which is finding a method to implement the solutions that
you think you want to propose. And I think it's in the implementation problem, in all the things that you have to think about
in order to convince people that what you think is a good idea is
not only a good idea in their minds but also an implementable
idea. I think that's where the social scientists and the historians and the psychologists and all of the soft science people
we had at RAND played a very powerful role, even though it was
often implicit rather than explicit.
I think the social scientists in particular, and by social
scientists I'm including people like historians and political
scientists also, gave RAND a pretty good sense of what it took to
convey an idea to officials in such a form as to get them to
accept it and try to carry it out.
I think a lot of the things
that RAND did would never have come to any kind of fruition, had
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it not been for the last essential step. While a lot of the
policies and programs were formulated by people that were pretty
skilled in the hard sciences, the people that were involved in
the soft sciences played a very essential role, I think, in putting that stuff into shape where people could accept it, people
outside of RAND could accept it.
I think that was a powerful
role.
Tatarewicz: Was that contribution and that central role recognized immediately, welcomed with open arms, saying this is just
what we needed?
Augenstein: No, I think quite the contrary, I think this was a
learning procedure which probably isn't finished even today.
I
think that you'll find that a lot of hard scientists tend to
pooh-pooh the soft scientists, because you know, recognizing the
fact that they have enormously difficult problems that have many
more variables than a conventional engineering or scientific
problem, a lot of people still really don't believe that the soft
sciences, a) should be called sciences at all, and b) can contribute something to an enterprise in which a lot of the choices
have to be based on calculations, that hard scientists know how
to make.
I think that was a problem that existed at RAND for
many years, that probably still exists, to some degree, that
exists outside of RAND as well. The soft science camps and the
hard science camps are still two distinct camps.
And I think the
thing that happened at RAND was that there was so much interaction between those two camps that a little bit of each diffused
into the other.
Now, it's a very unusual environment where that
can happen, and that was the environmental aspect of RAND, and
the way it operated in those days, that permitted that to happen.
But I think that was a very essential part of a lot of the RAND
enterprises.
Tatarewicz:
Is there a particular issue or a particular group of
people that you could point to in the early days that furnishes
an example of how this actually played out in concrete terms?
Augenstein: Well, I think if you go back into some of the live
studies that RAND did in the early days, they very often involved
people like historians or political scientists, and the old
basing study that Albert Wohlstetter ran and a lot of the studiQs
that were done on strategic issues in the first ten years that
RAND existed, I think there was a heavy involvement of the soft
scientists in those, and they played the role, I think, that I
tried to describe.
They made as reasonably sure as possible that
whatever the policy recommendations were, they could be formulated in such a way that people would accept them and act on
them.
I think many people who practice systems science today
still don't really understand that issue.
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A lot of people still have the idea that if an idea and a
recommendation is a good one, it will automatically be acted on,
and that's the last thing you should expect in the real world.
And I think that the notion that that is the last thing you
expect in the real world is part of the chastening process which
the soft sciences produced at RAND, particularly the social
sciences, political scientists, historians and so on. As I said,
that role was often implicit rather than explicit, and it wasn't
really recognized by many people that that was actually in operation in RAND.
It kind of crept in at the corners of projects and
so on.
But I think personally that it had a very powerful
influence on the things that RAND did in the early days, and the
accomplishments, in terms of actual policy actions that were
undertaken. So I think it was a very interesting and provocative
thing that happened at RAND, and that doesn't normally happen.
The hard scientists and the social scientists have very little
incentives for coming into contact.
Tatarewicz: My own parochial view is, as a historian, I'm kind
of curious, were there any historians who stand out in your mind
as people who came to RAND and fit in rather nicely, who were
good members of the team and knew how to define the role and help
out in the projects at RAND?
Augenstein: Well, there were some people whose names I would
have to retrieve.
I don't have them in front of me at the
moment, although I remember their faces, but there are some current ones, for example Bob Perry who is in another department
here at RAND, who's been at RAND probably 20 or 25 years, is a
historian by original profession, and he's branched out into a
great many things. He happens to be one of the people who's very
important in procurement and acquisition policy, for example.
And I think it's a different background. They get a different
kind of training, and I think that the thing that these people
contribute is a large view of the world, and a less narrow view
of what has to be done to make things happen. The hard
scientists I think have a predeliction for simply assuming that
if they can make an impeccable case, that something ought to happen, and that therefore it will happen.
I'm probably repeating
myself now. The role of the soft scientist is to convince people
that you need to do many more things than that, that you have to
make an active and conscious set of recommendations and take a
concrete set of actions to make things happen in the real world.
I think if you want to talk about some of these issues, you probably ought to talk to people like Bob Perry.
Collins: Also it seems to imply a certain kind of follow-up
salesmanship function.
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Augenstein: Well, that's right.
I think, you know, we don't
like to call it salesmanship so much as we like to say that we're
trying to make as sure as possible that our policies are implemented in the way it was suggested they be implemented, but
essentially salesmanship and a lot of follow-up activity is
required.
In fact, some of the very early large scale projects
at RAND, and again this large basing study that Albert Wohlstetter ran is a very good example of that.
I don't know how many
briefings he gave on that, to how many audiences, but it must be
in the several hundreds anyway in a period of a year or two.
So
there was an enormous amount of follow-up activity involved in
those very large scale projects.
Collins:

When you first came, I guess you started here in '49?

Augenstein:

Officially in '49, yes.

Collins: What was the relationship like between the hard
sciences and the social sciences when you first came here? Did
you have any particular impressions about how these two groups of
people were working together at that time?
Augenstein: Well, I think there was still, in my first year, a
kind of uneasy balance between them at that time.
I think there
was a lot of suspicion still in each camp, that the other's perspective on large issues was either very, very narrow or very
diffuse, depending on which end of the telescope you're looking
into. But even at that time, there were people who were
beginning to interact. The projects they were working on had
aspects that the soft scientists could treat better and aspects
that a hard scientists could treat better, and they were kind of
thrown together at RAND. Even in those days, which was the very,
very early part of the official RAND history, I think you had
very good example of the soft scientists doing a very good job.
I think that became a little more prevalent during that next
decade, and I think in some sense, some people today will say
that the balance has shifted to the extent that the soft
scientists, like economists in particular, are doing most of the
RAND work, and the hard scientists are in a relatively secondary
position.
Tatarewicz:
Bob Salter had a very colorful metaphor for that,
saying it was--thinking of economists, it was like turning rabbits loose in Australia.
Augenstein: Well, Bob Salter is one of the people who feels
strongly about this.
I think there are other people who feel as
strongly as that, and I suspect that it will begin to regress
itself, if RAND continues into the future once again. That
balance is really never very stable anyway.
I mean, the natural
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tendency is for one or the other of these camps to become more
powerful, so I think these two groups of people are mostly at
intellectual loggerheads with one another, and it takes an exceptional situation, where they can really work effectively on the
same project.
But there were lots of such situations at RAND,
particularly in the earlier days.
Collins: Were you aware at this early stage of any particular
point of view on the Air Force or any of the other contract
sponsors about how these two things might fit together?
Augenstein: Well, you know, the Air Force is a gung-ho organization. It was a different Air Force 30 or 40 years ago. There
were people in there who had flown in combat, who were just out
of combat by a few years, and I think they had a little difficulty adjusting to the fact that people like philosophers and
historians and social scientists were really something that the
Air Force needed.
I think there was a lot of missionary work
done, and this is one of the things that I think Frank Collbohm
did probably better than anybody else could have done it, because
he had the complete confidence of the Air Force.
It was really
his decision to sort of amalgamate the soft scientists and the
hard scientists at RAND. That was not a natural decision for
anybody to undertake in those days, and in many ways, still is
not, and he managed to persuade the Air Force that this made
sense.
I think the Air Force, a f ter a few years, seeing how
these two people, sets o£ people interacted, also began to feel
that it made sense.
Now, there were some people here at RAND who had also had
very intimate contacts with the Air Force and the government,
both during the war and shortly after the war, and they also contributed to this, so I think this was a period where the Air
Force was very quickly educated to the fact that a lot of their
problems were not soluble by purely analytic means, that you had
to be very clever about how you tried to take the actions to
implement what you were trying to accomplish.
And I think that
was a l esson that was very quickly learned by the Air Force.
I
think by the early fi f ties, I think the Air Force thought it was
very natural that these rather strange people, some of them
called themselves philosophers even, were sitting there in the
midst of engineers and mathematicians and physicists, and were
presumably working on the same projects. That seemed, I think,
like a very strange situation to a lot of people, including a lot
of people at RAND, at first, but I think it very quickly became
apparent that there was a real synergism in this mixture, and I
think a lot of activities were done far better than they would
have been otherwise.
Tatarewicz:

You had spent some time in a university environment.
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Augenstein:

Yes.

Tatarewicz: In a university, you have all sorts of disciplines,
who may not be cooperating in exchanging information, and at RAND
you have all sorts of disciplines in one place, what's the big
difference?
Augenstein: Well, the difference, I think, is the following. As
you say, in a university, you have a great many disciplines. You
have a mathematics department.
You have a history department.
You have a semitic language department. You have N departments.
If you take a jaundiced view of what a university is, N departments correspond essentially to N fiefdoms.
Each of them has its
little cohort of followers.
And although you have a lot of disciplines in the university, there is almost no incentive, and
very little opportunity for multidisciplinary projects to get
undertaken in universities. Each department, you know, makes its
own grant proposals to whoever is going to sponsor its work. And
the notion that you can get projects in which several of these
disciplines or several of these departments are essentially 'coequal players, I think that was very, very rare, in the days when
RAND was first created.
I think it's still very rare.
It does
happen, today, that in a university, particularly when money is
tight, you may find that two or three or some number of departments cooperate and generate a major project for which they make
a proposal. But I think it's still very rare.
Now, at RAND you also had that same situation.
You had N
departments and N disciplines.
I think we made a survey at one
time in the early days of RAND, as to how many kinds of degrees
were represented in RAND, and I think we probably had between 100
and 200 different disciplines--you know, architecture, political
science, psychology, art history, etc. etc. The difference
between the university and RAND in those days was that there was
a very positive incentive, and it was produced largely by the
RAND administration under Frank Collbohm. There was a very positive incentive for these people to interact, and the reason they
could do that is because of the way the RAND funding came in.
RAND funding came in under a big umbrella project--Project RAND
in those days, Project Air Force today--and each of these disciplines did not have to make its own separate approach for funding. The funding was here, and it was up to the RAND administration and the Air Force, in some kind of a mutual agreement, to
make sure that money got spent wisely. Therefore, you had an
opportunity for people not in a sense to compete for money, but
to cooperate in spending a given amount of money. That was, I
think, the big difference, because a historian and a physicist
did not feel, under those conditions, that if the historian did
the work, the physicist would be squeezed out, or vice versa. I
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think that's the difference, in a very pragmatic way, between the
situation at RAND in those days, and the situation in a
university in those days.
Now, in addition to that, there were people both in the Air
Force and at RAND who were far sighted enough to see that there
probably would be some benefit from this type of cooperation, and
were willing to experiment with it, I think by and large the
experiments, there were many of them, proved successful.
So it
became kind of traditional at RAND to say that it was a multidisciplinary organization, in which multidisciplines were
actually applied to given projects. That was very unusual in
universities in those days, and still is very unusual. Now,
today, when the money situation is a little different, you do
have forces that tend to make each discipline or each major
program seek out its own funding again. We still have umbrella
contracts at RAND, but they're smaller umbrellas these days, more
smaller umbrellas, so the situation has changed a little bit.
Tatarewicz: Could you go into just a little more detail on how
this process of determining which projects to do under this
umbrella, and which people would do them, what the mix would be,
how did you decide historian X, economist B, was there a project
leader? Was there a matrix organization? How was that done?
Augenstein:
In the early days, there was really not a matrix
organization.
In the early days you had departments and you had
department heads, and each of these departments was either a
single discipline or a few very closely relate disciplines. Now,
the way in which this thing really worked is, it's still
mysterious in many ways, but let me start off by describing what
it is not, or what it was not.
It was not the case that the
administration said, I determine, the RAND administration or the
Air Force, it was not the case that they said, I determine that
Project A is the most important one, and I order that historian B
and psychologist C and physicist D, E, F, etc. be assigned to
this.
In fact, it was almost the inverse of that.
Ideas for projects bubbled up through the ranks.
I had a lot
of personal experience with this, because anybody at RAND could
initiate a project, in the sense that he could say, "I think that
this is a very important project and I think RAND should work on
it." That would bubble up through the ranks of the department
heads, the research council, the senior administration, and it
was very often the case that they would also agree that this was
a very important project. Then you would almost advertise it,
"I've got this great idea for a project and I need help for it,"
and in most cases, the people that would be the most valuable for
this project kind of gravitated to it normally. They were not
designated to serve on this project, or ordered to serve on this
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project, but if its intellectual interest or its potential importance was large enough, or some mixture of those two things,
existed, a lot of people just naturally gravitated to this.
And
that was really the way in which it worked in the early days.
It
was a very peculiar method of operation, and its clearly not one
that you could translate to many other environments and make
work, but it did work at RAND.
Tatarewicz: With so many bright people in one place, there must
have been many more ideas for projects than you could really pursue. So there must have been opportunities for conflict in which
people thought that their project was more important.
Augenstein:
Of course, that happened every day.
People thought
that their ideas had gotten very short shrift, and you know,
there were lots of bruised egos.
In any given day there were
lots of bruised egos at RAND. However, there was a lot of
excitement in those days, in the sense that a lot of events were
going on in the outside world, and a lot of these people who come
from environments where they'd been in universities, for example,
here they were in an environment where, you know, instead of presenting their ideas to their department head at a university, it
is conceivable, and in fact happened in many cases, that they
were in Washington, D.C., in the White House, briefing the President of the United States.
You know, that was an incentive and a drive that I think
spurred a lot of people on to do things which they would not
normally have done, just the fact that that was a very exciting
way to operate.
And it's still true today, although it's probably somewhat less true. You know, the notion that are invited to
the White House to give a briefing to the President, that's kind
of a singular accomplishment in many people's lives.
It was much
more singular in those days, and that was one of the attractions
of a place like RAND. There was an opportunity for that to happen.
It was almost unheard-of that that could happen in any
other organization, but it could and did happen at RAND, and I
think that was a thing that made a lot of people feel, OK, my
idea wasn't accepted, but I 'm going to climb on this guy's bandwagon because that one might do just as well.
So there was as
lot of bruising of egos, but there was a lot of potential for
healing at being able to influence events, at least to the extent
that you said to the President, or to the Secretary of State or
to some other very senior Washington official, "I think that so
and so should be done, and here's why.'' It is an exceedingly
rare thing to happen to people.
But it was one of the things
that could happen and did happen at RAND quite often.
I think
that's one of the reasons why there was a lot of interest in getting projects under way and carrying them through in those days.
That was the carrot at the end of the trail.
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Tatarewicz:
In the selection of projects, I guess wanting to
make the results of studies meaningful, implied a certain background knowledge of Air Force and other sponsors.
Augenstein:

Yes.

Tatarewicz:

How did you come by that background knowledge?

Augenstein: Well, there were two ways.
First of all, a lot of
the people at RAND felt that they had an intimate knowledge of
what the sponsor's needs were, and in fact a lot of them did have
intimate knowledge.
Frank Collbohm, for example, to take one
case in point, worked with the Air Force very intimately during
the war. He knew a lot of the people. He knew people like General Arnold and many other people at a very high level of contact
and familiarity.
So there were people at RAND, inside who felt
that they really knew what the Air Force needed, even if, in some
cases, the Air Force didn't know they needed it.
But also a lot
of officers, general officers in the Air Force and the military
services in general but in the Air Force in particular in those
days, who were able to articulate what they thought the Air Force
needed. They were people who were fairly profound thinkers and
polished speakers and good debators, you know, at the two, three,
four star level in the Air Force, who were completely prepared to
come together with RAND people, either here or in washington, and
describe to them what they thought the Air Force needed. So
there was a very, very intensive two-way communication channel.
And having gotten to that stage where each part, both RAND and
the Air Force, had expressed what they thought was needed for the
national security, of the Air Force, that still left you with a
very large panoply of possible activities to undertake. Well,
the selection among those was done in a lot of informal ways, as
well as some formal ones.
At various times in RAND's history, there was a thing which
amounted to a review committee or a sounding board.
It was
called the Research Council at one time.
It went by other names
other times.
But the function was there for a very long period
of time. And you know, you kind of had to go through that sieve
before you could get your project under way, in many ways. The
senior management at RAND also had a very powerful role in the
ultimate selection, obviously.
I think Frank Collbohm exercised
a lot of personal control over the selection of projects that
were really going to be activated, and the consequence of that
was that, to really get back to one of your original questions,
there were a lot of good projects at RAND that never got
activated, or never got activated in the way which its original
sponsor felt it should have been, because, for one thing, he was
just not as articulate as some other people in pushing their pro-
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jects were. So there was always some probability around the
edges, that important things would slip through the sieve, but I
think that was the track record was really comparatively good.
It was, however, a clear fact that somebody who could speak confidently before the administration and before the Research Council or its equivalent, and who could field very critical questions and carping criticisms, simply had a greater chance of getting his project under way than somebody who might have had a
much better idea, but wasn't prepared to defend it quite as
vigorously. That was just part of life in those days.
Collins:
I wonder whether there was any sense, perhaps, of
people who were in the hard sciences versus the social sciences,
who might have been better at that process?
Augenstein: I don't think that was the case.
I think there were
a lot of cases in which, I don't want to draw this analogy too
far, but a clever lawyer could confuse almost any clever
scientists, and I think there were remote resemblances to that in
some of the things that went in these kinds of meetings.
I
think, you know, hard scientists are very confident that they
simply have to assert something and it will be crystal clear and
agreed to by everybody else, and other people know that by skillfully debating it and clever argumentation, you can bend many
things. So it was not true, I think, my personal view, that the
hard scientists had the easy road into this, and the soft
scientists did not.
I think the balance was much more equal.
Collins: This review mechanism that you mention, was that in
place in '49 when you carne here?
Augenstein:
I don't remember that it was, but I think something
like this kind of operated at all times.
If something like the
Research Council was not in place, there was a committee of
department heads or some formalization of this penultimate
screening that went on, before the project was finally agreed to
by the senior administration.
I think that's always been in
place in some form.
It was kind of formalized for many years. I
don't think it was in existence in '49, .though, by this Research
Council kind of activity. That carne later, to my recollection,
that I'm drawing on on the spur of the moment.
Collins: When you came here in '49 and began work on satellite
studies, and a bit later on, ICBM studies, did you find yourself
turning to colleagues in the social science areas to discuss
problems that arose?
Augenstein:

Oh yes.

Collins: In your own personal experience, how did some of those
relationships work?
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Augenstein: Well, some of them worked very well and some of them
were semi-disastrous, but naturally, you remember the ones that
worked well.
For example, in the ICBM project, I don't know how
much you remember about that, but one of the arguments we used at
the time was that you didn't really need these very precise warheads at the start of the program that people had talked about,
precise guidance and very large warheads, that you could get by
with less precise guidance, and smaller warheads, and what you
did was to use the urban industrial strucuture of cities as your
target instead of just trying to damage the industry. Now, the
obvious question was, is that a meaningful target criterion?
Does it make sense to think that a nation can be thrown into
defeat by massive bombing of its very amorphous urban industrial
structure? That was an argument that raged during World War II
and was never really settled in those days. Now, one of the
things that you go to soft scientists for, and which I did, is,
you approach people like historians and people who have been in
the strategic surveys in World War II, and you ask them to distill their views of really what the practicality of this kind of
an approach is. And if they say, ''yes, a very large scale attack
of this kind is meaningful, and would accomplish that purpose,"
then you say, "Ok, now, I can live with smaller warheads and less
precise guidance." If they were to have gone the other way and
said, "you know, it doesn't make any sense to just level cities,
you have to actually knock out 99 percent of the industrial
targets themselves," that's a very different kind of strategic
targeting problem that you have to undertake. Then ICBMs
wouldn't have looked so good in those days. Now, that was kind
of a back door involvement of soft scientists, but that was
really the way in which a lot of them were brought into the picture.
TAPE 1, SIDE 2
Collins:
Brody?

In this particular area, did you work with Bernard

Augenstein:
I had contacts with Bernard Brody.
I don't know how
much you remember about Bernard Brody, but there were a lot of
people at RAND who disagreed with Bernard's views.
I dealt much
more with people like Victor Hunt and Albert Wohlstetter, who you
think of as a soft scientist although his training was as a mathematical logician. And other people like that.
I talked to
Bernard frequently, but mostly after the fact, in a way.
I
didn't ask for his advice on the kind of question I just
described, for example.
I looked to other people for that.
Collins: Was there any valuable input that social scientists
could provide for the satellite studies?
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Augenstein: Well, I think one of the valuable inputs that they
did provide is to try to make an assessment of a political and
social impact of satellites, and I think if you look back at the
statements in some of those early reports, they are just
remarkably foresighted.
And that's the reason they were used.
That was the sort of input that I think a lot of people felt was
necessary.
In other words, to build a satellite, you know, you
could say it's an enormous technical tour de force, but you know,
so is building a skyscraper that's twice as tall as the first
one.
You had to bolster your argument by saying, it's not only a
large technical tour de force, but it also has a very high
probability of having a profound impact on the future of the
nation in many ways. That's what you look for a social scientist
to tell you. And if you go back to some of those early reports,
I think you will find that they were pretty much on the mark in
some of those, some of the ways in which they dissected those
issues and carne to conclusions.
Tatarewicz:
If you ask a specific question, doing a piece of
work, and there's some information that you need that's not in
your field of specialization so you go ask a colleague, "what
happens if I do this?", if you ask an engineer or a hard
scientist, you'll get a specific answer with certain error bars.
Augenstein:

You like to think that you get that.

Right.

Tatarewicz: OK, you can correct me on that point as well.
If
you ask a social scientist, one point of view would say you get
such gigantic error bars that it's ranging, if you ask six social
scientists the same question, you're going to get six widely different answers.
Augenstin:
Yes.
And I think that's the wrong way in which to
appoach the soft scientists, and the issues that they can contribute to.
I think a far better way is to go to a soft
scientist, now, I'm speaking from my personal belief and the way
in which I was involved in this, I would not ask a soft scientist
to give me a specific answer to a specific question. Under
almost any conditions, I would not do that.
I would instead be
bold enough to go to a soft scientist and say, "Look, this is
your field, at least theoretically, but I'm making some judgements in it, and my judgements are that if I do so and so, such
and such will happen.
If I do such and such, this other thing
will happen," and so on. So I just describe to him sort of what
my operating hypothese are.
I expect him then to provide me with
a critique of my hypothesis, and when that happens, I can sharpen
my hypothesis or how I want to state my hypothesis, or I can vary
it.
It's this critical review of what I say that is most important to me.
I never would ask him, you know, to give me a
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specific answer and try to bound it by quantitative statements,
because first of all, I wouldn't believe it, coming from him, and
secondly, he wouldn't want to venture that he was sufficiently
skilled. But I'm perfectly willing to accept his critical judgement of what I say, and his particular view of how I got to what
I say. That's a much more valuable function, in many ways,
because then it permits me to change what I have said, my
hypothesis.
I don't ask him to generate it, I ask him to
criticize what I've already formulated.
Tatarewicz:
Can you think of any specific individuals, problems
that you yourself were working on, or circumstances in which that
was a particularly effective way of helping to understand?
Augenstein: Well, as I said, I mentioned Albert Wohlstetter and
Victor Hunt.
There were a couple of other people whose names
escape me at the moment, but yes, I would say, in those cases,
that's exactly what I got.
You know, when you read a RAND report
today, you know, it's kind of like a finished document that somebody sat down over a weekend and just went into his word processing machine and this is what came out.
Almost nothing is generated that way.
Particularly in the early days, almost nothing
got generated that way. Most of the work that was generated was
the distillation of a very, very long process, by which you went
to your colleagues at RAND and you asked them for comments or
critical reviews, and you know, you might go through interminable
briefings of informal discussions or meetings inside RAND, in the
process of doing that, and sort of one percent of what happened
would ever survive in the final report.
Now, it's in this
process of distilling what appears as the final product that I
think you really can use people who have a faculty for critical
review.
I think a lot of people--well, I don't want to over-draw
the lawyer analogy, but you like to have a bunch of generalists
comment on almost any project that a place like RAND undertakes.
If you were simply to ask a couple of disciplinary people to comment on something, they would look at it from their own viewpoints, and you would not get the benefit of the fact that you
may have overlooked some very critical points, or you may have
made a very bad misjudgement on some critical points, and I think
you look to people who have a very good critical review
capability to give you that. And I simply found, and I thing a
lot of other people simply found, that that's where the soft
scientists make a contribution. They had a critical faculty.
Tatarewicz:
I'm curious about the channels of communication used
in this way, in terms of formal seminars, the almost legendary
RAND informal discussions, around the building, in people's
homes, all night long, out on the beach, those sorts of things-the series of documents that circulated within the building, the
memoranda, that, although they were not published, were nonethe-
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less somewhat formalized.
How much did you use bulletin boards,
mailboxes, passing of paper, in order to do this?
Augenstein:
I think that probably the biggest part of it was the
internal communication route which was both verbal and written.
The IA, the Internal Note or Internal Memorandum or something
like that, which is the thing that theoretically never goes outside of RAND, but I could write one of these and send it to
whoever I'd designate in the building, and I could say anything I
wanted to or raise any issue I wanted to. That was often the way
in which these bull sessions got initiated in the first place.
You'd sent a memorandum to a group of people who would have
wildly different responses to it, and very often you got together
and tried to fi nd out why people were saying what they were
saying in response to this.
That was a very informal thing that
happened, and that's why strictly speaking, it was always to be
confined within RAND, because there were a lot of internal
memoranda that either made light of senior official in Washington, or questioned their intellectual capabilities, or thing of
that sort.
Clearly you didn't want those to get outside the
building.
Tatarewicz:
for review.

So this was your choice of who to send memoranda to

Augenstein: Yes. Today of course, we have this electronic mail.
We have electronic mail inside RAND and so on.
And a lot of
people use it.
I find that it kind of stultifies a lot of these
interests in getting informal communication established.
I'm
simply not the computer generation, I guess.
I found that the
old written memoranda, some of them were even hand written, you
know, you circulate these and you get responses both verbal and
written back--they were much more likely to generate provocative
discussions than a lot of the stuff that goes through the electronic mail system today.
One of the things that happens in an
electronic mail system of course is that it can go to many other
people that you don't want it to go to, normally.
So you kind of
do a little bit of self-censorship to begin with.
Well, we
didn't do that in the informal communication channels originally.
So almost anything could get voiced in those days.
And it was
method for getting people to argue among themselves, and that's
really the way in which a lot of ideas get fleshed out. Anything
that survives an argument by ten vehement people with wildly different viewpoints must have some good to it some place.
Tatarewicz: What about your friends and colleagues outside of
RAND? There seemed to be a lot of people coming from outside,
coming into RAND, spending a period of time and then going back
to an institution that was their primary.
How were they either
integrated or not integrated with the family of people working
within RAND?
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Augenstein:
Well, in a sense, they're sort of a large extension
of the Old Boys Network still. There are a lot of people who
have left RAND, who are for example at universities. We keep in
touch with most of those people and they keep in touch with us.
Some of the graduate students that come into RAND in the summer,
and some of the people who go to the RAND Graduate Institute, are
people who are, for example, recommended by old RAND people that
are outside, in universities.
And a lot of people who left RAND
to go to various government positions, and then went into
universities, or industry or started their own businesses and so
on, they also maintain these kinds of ties.
Some of them much
more than others.
But it's kind of an informal communication
network set up by that, which is, by now very large but also very
diffuse.
I don't know whether that comes to grip with what
you're saying.
Tatarewicz:
Did you feel, like say talking about the first
decade of RAND, if you felt just as free with those people who
were actually living outside the building or outside of Santa
Monica, in other locations? Did you feel just as free sending
things to them, drawing them into an extended network?
Augenstein: Well, I think you talked to those people.
You
didn't send them things that were permanent records, by and
large.
I mean, after all, there were a lot of things at·RAND
that were extremely sensitive, and that you could kind of talk
around, if you were discussing the issue with somebody face to
face, but you couldn't really talk, you couldn't really get
around if you had to put it on paper, in order to convey the
basic idea, then send it to somebody. There were, after all, a
lot of very, very highly classified activities at RAND in the
early days,
Still are, to some extent.
So I think the outside
people were generally directly contacted, but you don't normally
send memoranda to them.
You ask their opinion.
Now, there was another process at RAND which a number of
people went through, and I went through it myself.
I mentioned
to you that I started at North American, and had some contact
with RAND during that time.
This was 1946 on.
Then I went to
Purdue in '48, '49, had a teaching position for a year, and then
I came back to RAND again, and then I left RAND in 1958 and went
into industry at Lockheed, and then from Lockheed went to the
Defense Department, and then ten years later, again carne back to
RAND.
So there are people inside RAND who have circulated outside, one or even several times, and have come back to RAND.
You
also bring into RAND, I think, a certain amount of insight which
people who live at RAND all their lives don't have, because they
see a different, they have a different view of the world.
I
think the people who, to some extent, circulate back and forth
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provide another perspective, and I think that's also valuable to
RAND.
There are people who work all of their professionl lives at
RAND and only at RAND.
I'm not sure, you might ask Dick Frick
when you talk to him. He may be the last living representative
of that kind. And that was a very valuable thing, because there
was an opportunity to develop an institutional memory at RAND
which is always very important, informal thing that, you know,
you find very useful. Nobody's ever written a good history of
RAND.
Probably nobody ever will.
But there are people, individuals, who remember most of the things that went on, and were
participants in many of them.
Dick Frick is an example of that.
And they provide a very valuable service. You need that kind of
a person, but you also need somebody who circulates in and out,
or who comes to RAND from the outside, because the world as seen
from RAND is not the world as it is, any more than it is to somebody who is outside RAND, so you need both of these kinds of
inputs, I think.
Collins:
Did RAND management encourage this kind of circulation?
Was it something they thought about in terms of providing some
vitality to the organization?
Augenstein:
I think the best way you could say that is that they
did not discourage it. Any institution is probably loath to lose
people that it regards as very valuable, so you don't encourage
them to leave.
Even somebody as altruistic as RAND on occasion
was, you know, you don't automatically send your best people off
to the government because you think that's for the better good.
You'd really like to rather keep them here.
I think the attitude
was that you don't discourage this.
You don't put any impediments in the way of people, and in particular, you don't put
impediments in the way of people if they decide of their own
volition that they want to broaden their experience, but they
ultimately want to come back to RAND.
You know, you don't put
any impediments in the way of doing that either.
So it's kind of
a laissez faire policy, I think is probably the best way of descibing it.
Of course, as it did turn out, in the Kennedy years
and the succeeding years, a lot of RAND people did go into the
government.
I think that was kind of a natural gravitation.
I
don't think there was any RAND effort to promulgate that movement.
I think that just kind of happened, for a number of
reasons that were really kind of independent of RAND activities
in that.
But I think even a policy of not discouraging this kind
of movement around is a very important policy, because it's one
that's not often taken in many places.
Tatarewicz:
I'm curious about what you said, nobody has ever
written a good history of RAND.
In your view, what have his-
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tories of RAND that have been written, or histories that deal
with RAND that have been written, where is the main place where
they fall down?
Augenstein: Well, obviously, one of the places where they fall
down is that there is still a lot of RAND work done that was at
least highly classified. And RAND involvement in those is not
recorded in any public history. There is no classified history
of RAND, and there are only a few public histories of RAND, and
they certainly miss that kind of activity.
The other thing that
they fall down on is, they naturally tend to emphasize activities
which you know, by dint of a lot of repetition, have become very
highly publicized.
For example, the Wohlstetter base study is a
case in point.
That was a tremendously important study, and it
made, it set into motion a lot of changes of the Air Force, and
the way the US operates its strategic forces and so on. And it's
had a lot of highly visible publicity. And it's natural in the
histories to emphasize those kinds of activities and the people
who are involved in them.
Now, what you lose in most of these
histories are the things that are done relativley quietly, and
let me just give you a case in point.
You know, I started off
this dicussion today by saying that I thought that one of the
most important contributions RAND has ever made--let me say
important both intellectually and in a practical sense--is this
invention of linear and dynamic programming at RAND. Now, have
you ever heard of this, as one of the major contributions?
Tatarewicz: Not as one of the major RAND contributions.
general sort of way.
I know that program planning and
evaluation--

In a

Augenstein:
That's completely different.
That has nothing to do
with linear and dynamic programming. Well, it's not completely
different, but they are two distinctly different things.
Linear
programming is, you know, the technique industry used to allocate
their inputs and to determine how to make most efficient use of
those to maximize their outputs.
It's a very complicated mathematical technique.
Now, I happen to think that that is one of
the most important contributions RAND has ever made, and I think
a hundred years from now, it will be even more so regarded.
But
it's typically a thing which doesn't capture the popular imagination, because it's hard to convince people or to educate people,
you know, that this thing is, a) important, and b) is very important, so you--the popular histories tend to fluff over issues
like that.
They also, of course, tend to obscure a lot of this
process that I think is very important, that you alluded to
before, namely, how do you select things that RAND worked on, and
what were some of the things that fell by the way, which maybe in
retrospect should not have fallen by the way?
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So there's a whole set of things which every popular history
that exists about RAND today is not capturing, ranging anywhere
from things which are still so highly classified, to things which
are simply not gripping enough or visible enough to capture
people's imaginations, to things which are of interest to organizational historians primarily but not of interest to a lot of
other people. Now, whether a history that encompasses all these
things ought to be written, I don't know, but I tell you it has
not been written, and I think one of the consequences is that if
you were to ask, you now, people, a) what is RAND, and b) what
has it done? You'll get a highly distorted picture from the picture that I would put out on that basis. And the one example I
mentioned, of a thing which I think is important, this dynamic
and linear programming, I think that's one case in point. Mathematical optimization problems in general is another case in
point. A lot of stuff that is popularly ascribed to other people
in the computer field started at RAND.
You can trace back many
things which are now attributed to other people, to stuff that
was done at RAND by people at RAND or by consultants to RAND.
Tatarewicz:

Cybernetics, feedback?

Augenste~n:

Well, in that, in the development of kinds of
programm1ng languages, some of the very early work in AI was done
at RAND.
Some of that of course is known because Simon got a
Nobel Prize for Economics, but it was really for this kind of
work.
Some of the early work in artificial intelligence by
Simon, Newell and Shaw, for example, is kind of seminal work.
And that was a good example of work which was, in the end, very
important, but it was very controversial at RAND when it was
first generated.
And the fact that a lot of this stuff was controversial within RAND is another thing which the popular histories don't capture, because you know, it's not important enough
to a lot of people.
But the fact is that there were a lot of
projects which turned out to be reasonably successful in the long
run which, for one or another reason, were very vigorously
debated within RAND, and got under way just by the skin of their
teeth.
Some of the early work that done in artificial
intelligence here was very heavily critiqued inside RAND, one of
the reasons being that they promised a lot of things which still
are not here today, 35 years later. That's a critique which you
can still hold against the AI community, their over-promising you
know, their delivery.
But those sorts of things I think are very
hard to capture, and they have not been captured in any good history.
I think they haven't though they're very interesting, and
in some cases, really very important.
Tatarewicz:
I'd like to get your comments on a couple of
specific works that have dealt with RAND, the first one being of
course Bruce Smith's history.
To what degree did he accurately
capture the founding and origins and early years of RAND?
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Augenstein: I think in general it's probably a pretty good representation.
I haven't read it for many years.
So you know, I
don't want to say that it's 99 percent accurate or 9 percent
accurate.
I don't think that would be very meaningful.
But what
I think I would like to say, that's a good example of a popular
history which really doesn't capture a lot of the things which I
would think important about RAND. You know, what it says is
generally accurate. What it doesn't say is probably as important
as what it says in the book.
Tatarewicz:

What about Fred Kaplan?

Augenstein:
"The Wizards of Armageddon" That's another case in
point.
I think if you read through that, you will come to the
conclusion that RAND's contribution was in strategic policy and
strategic and tactical warfare and a few ancillary topics.
I
don't remember that a mathematician was ever mentioned in there,
or you know, the enormous amount of work that RAND did in
logistics in the early days, the fact that a lot of the work that
was started at RAND ultimately blossomed down to the Systems
Development Corporation.
It's natural to focus on that set of
activities, because they're the one in which the RAND influence
became more and more intimately involved in the government, so
it's not a question of sort oi misrepresenting things.
It's a
question of very large scale omissions. Now, my personal view is
that the things that are most important about RAND are not the
things that are in the public visibility area, and I don't want
to say this for the fourth or fifth time, but I think some of
this early work in mathematics and computer science and programming and optimization and so on, that will really turn out to
have been a very profound influence.
Tatarewicz: Just as an aside, there's a curator of computers and
aerospace systems in the Museum and in addition to doing a lot of
research, there's a book he is writing, digging deeply into SAGE,
and all of the background work that went into the development of
that, including the orgonarnics and the whole systems approach as
applied to that. On the linear and dynamic programming, where
should we go to get an introductory handle on the issue involved
in that? That is, are there some crucial--has the development of
that to your knowledge been written up anywhere, or the particular people to talk to?
Augenstein: Well, it's been written up, and there are books that
compile papers, for example, and there are a few books in which
George Danzig, who was here in RAND at the time, describes how he
carne upon this idea and how he tried it out on a few people,
including Johnny von Neumann and so on. There are probably still
people at RAND and reports at RAND that might give you a good
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introduction into this, and how the work was progressively
applied to different fields, but I'd have to dredge those, I
don't have those immediately in front of me.
If you want to get
a good introduction to what dynamic and linear programming is all
about, and what some of the th i ngs that it can do are and what it
is very well suited to do, there's one person here who is an old
time--Mario Juncosa who is a mathematician by training, and he
has a lot of familiarity with that work, and he's still here.
You might want to talk to him about the invention of the programming techniques at RAND, and how they can to be applied, and also
some of the early work on computational mathematics that was done
here at RAND, which he was involved in as well as many other
people. Other than that, you know, you can go and talk to George
Danzig himself.
I think he's up in Berkeley still. He has written a few papers, as I said, on these conferences, in which he
describes how he came upon this thing.
But you know, it's one of
the tools of the trade today.
It's sort of like saying, somebody
has to invent a telephone directory.
You know, you don't think
of that as being a great idea these days.
It's probably as
prevalant as telephone directories in industries and government
organizations. The application of this technique. So I think
that was a very powerful contribution, and it's precisely the
thing that a popular history tends not to capture, because you
know, you don't think of it as being something particularly
striking.
Tatarewicz: Was this work related to the work that Hy Schulmann
did in procurement and acquisition.
Augenstein: No.
But it did become related to the work which was
done in logistics and problems of logistics allocation of spares
and other industrial and military and operation enterprises.
You
might want to think about talking to Mario Juncosa and get a feel
for what this field is all about. As I say, my personal view is
that this is probably one of the most profound contributions that
RAND has made.
It's typical of a very large set of artificial
intelligence, computer science--those things that were done at
RAND in the first ten years that have existed which I think are
very, very important, probably more important in the long run
than the Wohlstetter Base study or the ICBM Study or the RAND
satellite study.
But that's a personal view.
Collins: Just to backtrack a little bit, we were discussing the
ways in which ideas and studies were reviewed. You mentioned
this informal mechanism of you personally contacting some colleagues that you thought might be helpful to you. Was there,
beyond that, when you were closer to finishing a study, some kind
of formal mechanism by which this is reviewed before it became
either a RAND report or was sent to the Air Force?

AUGENSTEIN-59

Augenstein:
Collins:

Oh yes.

Yes

Can you describe that a little bit?

Augenstein: Well, you had two stages in those days.
In those
days, it was really much more important in many ways to get your
message across, by giving briefings to various audiences.
I
think every important RAND project gave numerous briefings to
numerous audiences.
So one of the first things that happened was
that you or the project in general had to prepare a further
detailed briefing.
You know, in those days, we didn't use viewgraphs or anything like that. We had these huge charts that our
art department drew on, and so what you had, you had a role of
these charts, in some cases there might be 20 of them, in some
cases there might be 500 of them, and your first step, when you
thought that you had reached some sort of a culmination point in
your project, you had to give your briefing.
Before you could
give it to anybody outside, you had to give it inside RAND.
The
audience could be a pickup audience whereby you invited people
who had contributed to the project in, but before it went out, it
had to be reviewed by a fairly formal process, by the senior
administration.
That was often a very long and on occasion a
very, very bloody process, because these reviews were extremely
critical, in many ways.
There were some people who left RAND
after going through this process.
Not immediately, but you know,
within a short time thereafter.
So this was the first stage.
That was a very tough hurdle to pass.
The reason it was made
tough deliberately was because this was a message that you were
going to carry to Washington or to wherever else that you wanted
to influence.
And it was also tough because there were a lot of
people who listened to this who were intellectually curious, and
on many occasions, you know, they felt they knew more about any
given topic than the briefer did.
You know, a physicist always
thinks he understands the stock Market better than an economist,
and so on.
So it was a very tough process, let me just put it
that way.
Now, after that happened, you were given authorization to
carry your briefing to your audiences.
You went to Washington,
to Omaha, to Europe, wherever, and you gave your briefing to the
audience that you felt was important and that was either added to
or substracted from by the RAND management, and you gave your
briefing.
If it was an interesting and important briefing, you
got a lot of comments from your audiences that you gave this to.
You took those comments back, and you mixed those into what you'd
started out with, and only then did you produce the report.
So
the finished RAND report was sort of the end process, and it was
really not terribly important, in many cases.
You know, all the
activities that were meaningful had already been finished, and
all the audiences that you wanted to persuade on some issue had
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either already been persuaded or not persuaded.
The RAND report
in essence was a sort of a hard copy of something, but it was not
really terribly important on its own any more.
Anything that
RAND report could influence had already been influenced, by and
large. Now, that was certainly true in those activities in which
you intended to try to affect strategy or policy or the political
sense of the country.
A lot of other things, of course, really were not that important, and the process which you went through was must less
arduous.
For example, if George Danzig wanted to put out a
report on dynamic programming, he wrote the report and he talked
to a few people and he issued the report. You didn't go through
this screening process. He wasn't intended to brief a lot of
audiences on it.
But in the stuff that had potential impact on
policy or strategy or some high level government function, that
was a very tough road, this screening process, within RAND, which
was the screening of the briefing that you were going to give.
The mechanism for conveying information and conclusions and
recommendations was really the breifing, and the report was
purely secondary, in those days.
TAPE 2, SIDE 1

Augenstein: Now, a lot of the reports on purely scientific
issues, as I mentioned, you know, didn't go through that process.
Those satellite reports were simply written as reports.
I think
there was very little briefing done in the early satellite
reports. That was simply work that was accomplished within RAND
then documented, and then the documents were distributed. Some
of the later satellite reports, I'm talking about the Project
Feedback reports of '54, for example, they were extensively
briefed, as well as documented. So you had this mixture, but the
work that was intended to influence policy got a very arduous
screening, and the work that was intended to convey new
scientific information of some sort got much less of a screening
process, and you simply got a review by your peers. Every report
that is ever written at RAND is reviewed internally by RAND, and
in many cases also by people outside RAND, before it gets published. That's always been the case and it still is the case.
Tatarewicz: Who coordinates and influences that procedure?
it the front office, the publications department?

Is

Augenstein: It's usually a project whose project leader is in a
given department, or most of the work is done within a given
department, the department head will designate reviewers, who are
not connected with the project, but who he feels have competence
in fields that are important to this document.
Depending on the
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level of the report, today the RAND R, which is the RAND Report
which gets very wide circulation, that has to have two or three
senior reviewers, and they have the power to stop a report from
being issued, and that power on occasion is exercised.
In most
cases the report, if they disagree strongly with it, has to be
rewritten at least, before it gets published. So there is a
mechanism for essentially saying that this report is suitable for
publication, it's an accurate representation of sound work, and
it reflects the way in which RAND wants to influence people.
There are lesser reports which go to specific audiences, which
are designated, and they need only one reviewer. You can write a
paper inside RAND, either as a RAND paper, or as a paper for
external publication in a professional journal, and you don't
need a reviewer for that. You expect the peer review process in
the professional journal to accomplish what you want to
accomplish.
Tatarewicz:

Is that the P series?

Augenstein: Well, the old P series is, you had the opportunity
to write papers at RAND that were unclassified, that were your
own personal product, and that they were not addressed to a
specific client. They were done just for the general public.
And you could write those, that paper that you have for example
is a case in point, that happened to be published later.
In many
cases the RAND P was the forerunner to a journal publication
also.
But you don't have to write a RAND P to make a journal
publication come out. You just contribute an article directly to
the journal, and that is reviewed by the normal journal review
process, rather than internally read, by and large.
Collins: Switching topics a little bit, you compared the RAND
situation with the university experience that you had.
Could you
briefly compare RAND with your aerophysics lab experience? It
seems there are some similarities.
Augenstein:
I think there's a much greater similarity there. I
think the major difference was that we didn't have soft
scientists in the Aerophysics Laboratory. We had specific technical projects that we wanted to accomplish. You know, were not
in a position to either want to or to influence US policy, or its
policy choices. We essentially said, we had a specific objective, which was to create a better weapons system, let's just
take that case in point. So we didn't feel that we needed soft
scientists to do that, and so Aerophysics by and large did not
have soft scientists.
It had a few mathematicians and
statisticians who are, you know, essentially very deeply involved
in a lot of the projects that went on. But other than that,
within the Aerophysics Laboratory, we had a very great range of
hard disciplines, and they were always in contact with one

AUGENSTEIN-62

another. At one time, the Aerophysics Laboratory was essentially
one floor of a very large building, and there were no offices,
there were just innumerable desks and so on. So you could walk
around and talk to anybody and they could come and visit you, and
that was the informal communication channel at Aerophysics.
So
we had a very great range of technical and scientific and
engineering disciplines in the same building, talking among one
another.
In that sense, there was a close analogy to RAND. The
only thing that was different is, the leavening produced by the
soft scientists, which is the thing that was unique to RAND, at
least in those days.
Collins:
You mentioned briefly as a case in point the weapons
system. To what extent at that point were you thinking about the
development of weapons systems as systems?
Augenstein: That's a kind of a hard question to answer.
talking about the Aerophysics Lab now.

You're

Collins: Right. What I 'm thinking of is, one of the questions
we're interested in is, that RAND seems to have taken, compared
to industry proposals for various things like ICBM, antiballistic missile studies, a much broader systems approach, in
developing proposals, than industry. Did that originate at North
American in your case?
Augenstein: Well, there are a lot of ways to answer that, but
one of the answers which emphasizes the difference, or may
emphasize it a little more than I intend to, is, in industry
normally, and in Aerophysics Laboratory normally, what came into
the building was essentially a set of requirements that said, you
know, "I the Air Force want to achieve this kind of a capability,
now you go about telling me how to do this, and go ahead and do
it." Now, at RAND, you start several steps further beyond that.
At RAND, what comes into the building, or at least came into the
building in a comparable time period, is not a set of requirements.
It's a set of objectives.
You know, the objective might
be that I want to maintain the strategic balance of the us compared with foreign competitors. So you would begin to worry
about a) the political context in which, how much latitude you
would be provided pol i tically to do this, b) you would essentially be in a position to, or would have to formulate your own
set of requirements, and then you would go through a comparable
process that the industry would.
So the thing that happened at
RAND is that the process of thinking about weapons systems
started much further back in the decision chain, than it did in
industry.
At Aerophysics, as I said, we essentially responded to
requirements that Washington said they felt they needed. Now, as
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it turned out in practical life, the world really never operates
quite that way.
In the Aerophysics Laboratory we began saying
that, in the late forties let's not think about wanting to build
a glide rocket to go 500 miles because who needs 500 miles.
Let's think about intercontinental ones. Well, you can't do that
with a glide rocket, you couldn't do that in that day, so we
said, "why don't you think about a ramjet missile instead of a
glide rocket?" So we in a sense were beginning to influence the
set of requirements that came into the building that we responded
to, and that continued later on, when the major outgrowth of the
Aerophysics Laboratory for example, was the rocket propulsion
work that went off to Santa Susana. There was a lot of nuclear
related work that went off, that got started in the late forties.
So in a sense, we were not, in the Aerophysics days, realistically simply responding to requirements. We were beginning to
suggest that there might be better or more effective means of
doing some of the things that the Air Force in particular felt
they wanted to do.
But that was kind of the exception still at Aerophysics,
whereas at RAND, it was not the execption.
It was the rule
essentially that we had enough latitude so that we were not
simply given requirements to try to implement, because it wasn't
clear that RAND was any better at that than a number of good
industrial teams.
But what RAND was thought to be better at was
thinking through the problems of, what was needed and why it was
needed, and then beginning the quantitative process of specifying
in detail what that implied. So we sort of invented requirements
at RAND.
In the case of the Wohlstetter Base study, in the case
of my ICBM study, that was essentially the position we were in,
you know. We said, here are the objectives that you want to
accomplish, political and military and strategic objectives, and
here's how you can go about that, and out of that come these sets
of requirements.
But we didn't start off with the requirements.
Collins: So even the requirements that you developed in that
context, you developed the needs of the Air Force as well as the
capabilities of industry to develop them.
Augenstein:
Yes.
One of the things that came out of this
process was that in a lot of cases, it turned out that our conclusion was that the military services had boxed themselves into
an untenable technological corner, by the way in which they posed
specific requirements. And one of our functions was to say,
well, you get the same objectives, the same political and military objectives by these different sets of requirements that
don't box you in technologically but give you the same end objectives. Now, in industry you had very little opportunity to do
that, because you were sort of on the receiving end of the
requirements, and at RAND the difference was that we weren't
faced by that problem.
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Tatarewicz: Right. How did RAND get into the position of being
the definer, being able to influence things at one step before
they occured?
Augenstein: It was simply given enough latitude initially by an
entirely fortuitous set of circumstances, which is, again, the
involvement of Frank Collbohm. You know, it could have very
easily happened, since Project RAND started in an industrial
environment, namely at Douglas Aircraft, that it could have gotten boxed in by exactly the same sets of constraints that the
industry operated under in those day.
Instead, what happens is
that the arrangement to set up Project RAND, that Frank Collbohm
worked out with people like General (Hap) Arnold, specifically
said that RAND was to be given a large amount of liberty. Its
function was really to investigate how the most military good
could be produced, to accomplish the specific aims.
It was given
an enormous amount of built-in latitude in the way in which RAND
Project definition was formulated in the first place.
I think those documents, you know, the first statements of
what Project RAND was all about that the Air Force produced, I
don't know if you've ever read them. They would probably be useful reading for you, because they make it quite clear that compared to the industry on the average of the time, RAND was given
an enormous amount of latitude. There is even an apocryphal
story which may or may not be true. Part of it is certainly
true. General LeMay was the first RAND project officer, before
he went to SAC, and he is at least apocryphally supposed to have
been approached by people in the Air Force who found out about
Project RAND and asked, "What are these guys going to do for me
and how do I get at them?" And his response is supposed to have
been, "Well, they're supposed to do good for you, but they're
going to do it on their own, so don't bother them for five
years." This is kind of an unheard-of thing.
I don't know to
this day whether that story is true, but it certainly could have
been true. That was the amount of latitude that RAND had, built
in, in its original formulation.
Collins: It certainly rings true with some documentation that
I've seen.
Augenstein:

Yes, I suspect it might be true.

Collins: You mentioned earlier, for example, when you were at
the Aerophysics Laboratory, going back to this ramjet technology,
that Jack Carter accompanied you and said, "we don't really need
a 500 mile missile, we need something that can go greater distances." So in that case there was certainly a kind of interaction between the Air Force and industry.
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Augenstein: Yes, that's why I said that although in a sense the
industry is supposed to respond to requirements, it really didn't
work that way in practical life. There was an interplay, and
that was a typical example of it.
Collins: Knowing that RAND had this latitude in evaluating
requirements, did industry, in the case of say the ICBM studies,
come to you and say, "You know, we really need help in changing
these requirements" or "these requirements are unrealistic." Was
there any interaction with industry when you were going through
this examination of requirements?
Augenstein: Well, there was an interaction, but the position of
the industry at that time was that they could in fact meet those
very stringent requirements.
It would just take an uncertain
number of years to do so. And our view is that the exigencies of
the situation were that we couldn't afford to wait an uncertain
number of years, that we had to have something operational much
sooner, even if it was cruder by industry standards, and so we
were in a position to say, you know, we don't really need those
very light requirements, and we could defend that case.
I think
industry's position, Convair was the chief player at that time,
was that you just tell us what you want and we can deliver it.
It may take us a long time to do that but we will deliver it in
the end. And our position was that events were moving very
rapidly, and that if you didn't have some kind of a response
under way by 1960, it didn't matter whether in 1970 you could
meet these very stringent requirements. Now, that was a position
that we could take, but which industry a) did not want to take,
and b) couldn't act on in any case. Part of the early RAND history, that work in mathematics and optimization and computer
theory and AI and so on--that's a body of effort which is
intrinsically, I think, very interesting. In a few instances it
is also terribly important, in a practical way, and it's that
sort of thing which doesn't capture a lot of popular imagination,
and therefore isn't reflected at all adequatley in any of the
histories or attempted histories of RAND.
Collins: Next time, we want to follow up a few points of this
discussion, but I think we'd like to look in a little more
detail, as much as is appropriate, at your Lockheed activities.
Augenstein:

OK.

Fine.

