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PROCEEDINGS

VOICE: You probably weren't involved too ruch in
the ecarly days which I was not too well’'informed on in the
evolution, in the coming of von Braun -- you see, he
came to Washinogton with Abe Silverstein.

MR WYATU := "Yes.

VOICE: Maybe vou want to preface this with your
recollections.

What these chaps need now is the Headquarters' per-

you know, down there in this arsenal-minded, very

group, well-structured, line channeled, and all that,

and thev've had some problems in putt -his storv together.
As you know, there was funéding,
where NASA was cvolved. (Inaudible.)
Maybe you can preface this with what do you think
they would need to appreciate, if yvou were
story? Is that a good way to put Roger, just
MGG WYATT s Well, 3f X writing the Saturn story
I'd probably look for another job mean not Saturn, if I
were writing a story I'd probably for another job.
Seriously, my concern here is I want to he as helpfu
n. I don't keep journals. Not knowing what you want to
ahout, I have not anc ) lon have
yvthing is nrobably

in any detail.




11

12

13

14

15

16

17

18

19

20

21

22

23

241
eral Reporters, Inc. l
25|

\

I don't really know how to advise
to be included in an approach development of

QUESTION : What'was the view Satur
about --

MR. WYATT: i 7as going to s
we had a lot of relevance here that, in a sen
like Topsy, in a sense were very nuch guided
We had the Saturn I prooram alrsady underwvay
not sure I can recall at this time what ARPA
as a potential end use of the -~

QUESTION: They never (inaudible.)

MR. WYATT: No, but they nonethele

well, first stage.

QUESTION ; (Inaudible.

MR. WYATT: So we had that.
ty represented
ville, at the arsenal, that had produced the
Juniters and whatnot. I was not on the NACA
looked at Marshall for potential incorvoratio
Coast team that looked at JPL and China Lake
QUESTION: The whole country was s
MR. WYATT: And White Sands. The
that looked at Fort Monmouth and several on

cluding von Braun's teams. So I can't sneak

urnmer , August of '58, before NAS

LY

you on what ot
a Saturn historv.

n, which brought

ay from my view,
se, just growed,
simultaneously --
by ARPA. And I'm

even had in nind

ss had a

survey tean that
n. I was on a Vesf
and Point !agoo.
urveved.

e was another tean
)¢ Fast Coast,

to that.

A formallv was




But I, do know the recommendations at that time

There were two recommendations that were adopted: One is t
the Army contract with JPL ought to be transferred to MNASA,
wve ought to acquire hasically JPL as a lahoratory. The second
recomnendation was that the Development Oneration Division that

1

Wernher opsrated ought to be transferred to Huntsville. Of
course, this was resisted in that period, as n sure you're
very w2ll aware. was res (= f aris h \rmy be-
cause they still had visions of bheing issi pover in the
total force structure, so they said no thank you in 1953. And
then in 1959 they lost the interservice roles and missions
battle with the Air Force, and it was decided that the Air Forc
would be responsible for all missiles

So in the fall of '59, as I recall, they came back

and said, "Hey,. would you still be interested in ac-
quiring Dr. von Braun hecause it lonks like we are not going to
be to justify really keeping him for the Armv.
not going to be a missile role for the Army."

And then I was involved in one of the
went down the range for the physical transfer of
that period, from then until the summer of 1960.

QUESTION: Could you go into a little bit some of thd
problems you faced during that period, some of the considera-
tions that might have come up, long-range »lanning?

I wasn't .ong-range vla:

that tirme. Jas - var in A s veloprnient Division.




QUESTION: The Silverstein committee on upper
were vou in on that at all?

MR. WYATT: No, I wasn't a participant in that.
My involvement was more with the mechanics, who, how many, what
kind were going to be involved in the transfer, what nhysical
facilities at the Redstone site would be part of the transfer,\
what wouldn't.

I frankly just offhand don't remember really any
noteworthy things. We went dowm and tried to determine -- you

see, I was at that time trying to organize for Abe a program

control for the whole program, and that's the way I got in-

volved here = kavy, and
the costs that w D . aget associated with,
strictly the administrative side. That was handled by Al Secret
and people from the Administration.
I don't recall any terriblyv noteworthy things. I cap
recall one thing, and franklv I wouldn't mind telling vou but
I'm not sure I1'd even want it on the tape.
I think that experience showed that von Braun did hayx
a team down there that had - 1} ood management. I

i

don't know how nuch o ' : her's involvement,

or how rmuch of it was Eberha

rate, it did tuarn out




We acquired this ast f peonle, and this, what I
guess I could fairly say was at tha ime maybe a dubious
asset of the S-I stage, not knowing, of course, at that tine,
what the S-I stage would be used for.

We had some problens, or had had some problems any-
how, in technical crossing of the minds between Silverstein J

and von Braun in earlier meetings in his department. Abe had,

of course, pushed and we had put into development the F-1

engine back in January of 19592 without any mission, but based

on parametric studies that said something like a million-and-a-
half pounds, looked like it would be very useful either singly
or in combination.

Wernher seemed to always operate -- when I say Vernhpr
I'm talking about Huntsville -- sesmed to operate on the
philosophy that let's do it with things we know somethinag about|
so you know if you have to cluster eight ines, cluster eight
engines; if, God forbid,
twenty rines, but don't develon a whole new engine to replace
pieces of them. There had already been some crossing of tech-
nical viewpoints even on the configuration of the S-I stage.
Abe felt they should go for some bigger engines, and fewe
them, and von Braun felt that, no, we know this engine very

well and we should stay with this engine.

QUESTION: Even clustering was controversial,
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MR. WYATT: Vell, was controversial, as

QUESTION: Why did they have such high confidence

in it? I never could understand that.

MR. WYATT: I think their confidence was that they
could control the bird so that they wouldn't release until they

say one engine out as a maxirum, be-

had X number of engines,

fore they'd ever release it.
A

QUESTION: Do you think they knew the Russian work af

this time?

MR. WYATT: As far as I know, I have no reason to

believe that they did. Now, I don't know whether they did or

-~

not, but I have no recason to helieve that --

QUESTION: You didn't know --
MR. WYATT: No, I know the Russian booster was
big surprise, I think to most everybody, when it was finally
revealed.

QUESTION: Fveryhody expected, though, that thev

had some sort --

MR. WYATT: Yes. Really what it reoresented was a
philosophy., I think one could say their ohilosophy was stay
with pieces, components that we know, and even if they get
pretty complicated in the aggregate if we can handle them --
and basically we can handle‘thcm hecause we don't have to re-

lease until we know thev're firing, and once thev're firing the

Jo




odds of them cutting just intermittently is pretty low, so they
felt they were on fairly safe grounds.

I think Abe more represented the other viewpoint,
say that's an awfully untidy technical way of going about a
solution; build yourself a big engine, and replace all these
small engines. That was the philosophy that led to the F-1l.
I don't know how we'd use it but sometime we're going to need

thrust in the order of one-and-a-half or multiples of

one-and-a-
half million pounds, and we'd do better to have it in one

charnber than trying to make it up out of 300,000-pound chambers |

So we had had that kind of a technical conflict.

did have the F-1 engine under development, and we had this

1

stage, but you know it wasn't obvious. As vou say, it wasn'

a vehicle, it was a stage. It wasn't obvious just what it shouid
be used for.

QUESTION: How tense was this?

MR. WYATT: I wouldn't describez it as tense. It
represented two differing philosophies. Abe was never one to -1

QUESTION: (Inaudibhle.)

MR. : Abe as I did, I don't think therd
was anything personal abo

QUESTION: He could be very

MR. WYATI / he could be
Abe is one of

tence, n«




eral Reporte

11

12

13

14

15

16

17

18

19

20

21

22

23

24

ts, Inc.

worked with Abe for many years. I knew what his

No matter how good a thi you brought in and

what we ought to do," Abe would always say, "Go back and think

about it, and you will find the fourth generation is probably

going to be not only different but a heck of a lot better.
this looks all right, but thare is probably going to be

somnec better v ® you go back and think about it again and

again and again; you can refine this in your nind.”

And Abe always tended to be relativelv intolerant

of peonle who said there's onlv one way to do it. What he said

&

was, "You've only thought of one wav. You haven't thought vour

n

prcbhlem through
. S0 he S is kind of abrasive thing but I don't
think it was attached to any personal -- in fact, I know. that
Abe personally admired what Wernher as a team leader was able
to accomplish, because at that time we were in the throes of
using the Redstones and the Jupiters, and I know Abe indicated,
know, you had to give them cradit, that they made something
philosophically he didn't necessarily agree that they were
on the right engineering track when it came to complexity.
I don't know what more -- the thing turned around,
of course, until Apollo became a 1 ject and we began to try
to detail what the hell Saturn really was.

QUESTION: Is that




didn't try to cost down really to the detail lewv:

costing on the whole project corcepts with just

sentative -- if you had an engine or if you had

booster that looked about thus and so it would take ut thus
and such to develop it. Bu s was before we had nailed down

whether we were talking about 11, an.-S~1I1I, an.S-V, an S-W

an S-VIII, you know, in terms of number of engines. We didn't

know. At one point it looked like we might want to go to as
much as 12 million pounds of take-off thrust, as one possibilit:

And here again, I think, as I recall, there was some technical

11 ‘ .
disagreement about whether or not we should really incorporate

12

hydrogen in the upper stages. Abe felt very strongly

should although we had never flown any hydrogen stage,

14| He felt vary much that we should bhecause it would result

15

lower thrust and lower complexity for the take-off stage. And
161 1 believe, although I'm not positive of this, that again the
17| Huntsville team tended to lean toward let's stay with the RP's
18|l or fuels that we were familiar with and accept penalty in term
19{ of -ger first stage, more compact.

20 QUESTION: said Abe pretty much strong-armed

2] NASA cormittee on the upper stages.

22 MR. WYATT: What?

23 QUESTION: Abe pretty well strong-arrmed the rest of
|

24“ mnittee in NASA December of '59 on the liquid hvdrogen

3

deral Reporters, Inc. |

25% : YATT < know he felt ry strongly that that's
|
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we'nust go, .and part of it was just again techni-
cal neatnes so to speak, but part of it was resulting reduc-
in complexity of the lowcrvstages. tthy go around incornor:
engines that you didn't really need, to make it.a nore comn-
first stage, in order to fly a lower ISP second stage.
QUESTION: Do you remember any specific instances of
opposition towards using high energy upper stages from the
Huntsville group?
MR. WYATT: No, I couldn't cite any specifics, but I

do recall that sort of in keening with this

vou stay with what you know something about, that they were not

at all sure that we ware ready to commit ourselves to an upper
stage that had to be hydrogen.

QUESTION: The first Apnllo was the second
would have used the Saturn I.

MR. WYATT: Well, when you say the first Apollo --

QUESTION: The second lunar --

MR, WYATT Je used the word "Apollo," but- I differ-
entiate between Apollo as a concept and 2Apollo as a mission.
had been looking as an outgrowth of Mercury -
exist at this time -- as an outgrowth of Mercury, what were

one would do in the manned flight area, and

obvious that you wouldn't just trv to £flv more
nmore around the earth, but the next thing was to go up and
around the moon. And it had been studied

it resulted in not too unreasonable a hooster
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you wanted to simply do that.
QUESTION: (Inaudible.)
MR WYRTT: Yag?y

wasn't it, that Don --
QUESTION

the launch vehicles

QUESTION: Silverstein had everything, all programs.

MR. WYATT: He had all programs there.

QUESTION: And NASA opened up the doors, and I guess
the Office of Launch Vehicles was the first major deslineation
from Abe's

MR. WYATT: That was the first major
separate the launch vehicles from the nissions
was originally Space Flight Development. I forget what they
called it when made that split. There was launch vehicles
and then there was --

QUESTION: George Low was t
Space Flight.

MR WYATT:: Yes:

QUESTION: Until John Discher carme in to heln with
the planning phase. I believe that was

MR. WYATT: That's right,

QUESTION: Well, we don't w test your memory

do vou cone into this Saturn storn then?
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MR. WYATT: Well, the next thing that I remember,
as a really concrete thing on the Saturn story, is that as we
develoned the concept for Avollo, and knew that we were going
to have to have something like a Saturn V, or a éaturn V by that
point, fbr the actual landing on the moon, and therefore we had

i |

to have an S-II and an SfIV~B stage, we were already then

committed to an S-IV stage for the Saturn I, and the one thing

that I can remember -- and I couldn't give you the exact date

on this -- but there was a presentation to Glennan in which
trander and the Marshall people came up and said we redlly

ought to introduce the S-IB into the series, that the

wouldn't hack it for earth orbital missions, really,

we ought to go into this S-IB, both to give earth orhital

r

carability before you could have the whole S-V veh

S-IV-B stage. That's a way to get sone
efore we get the comnmitment of the whole

Saturn V vehicle.
And they presented the rationale, and the thing I

recall is that they presented their funding es sort of

D

along this line, that they said ve've already got the S-1IV-B
under contract, so basically that doessn't cost us anything; we'ia
already got the S-I under develop5ent, so basically that doesn'y
cost us anvthing. Now, we know there are going to have to he

sone mods to the S-I in order to accomrmodate the S-1IV-B, sone
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structural nod, and this sort of thing, and they estimated

“ .

I'm not sure of the number of vehicles, but I think it was

the order of eight or ten Saturn I-B launch vehicles could

had in the program for something like $110 million or $120

million, over and above the development of the S~IV- B stage an
the S-I stage, both of which were already underway. So for an_
incremental cost of about $110 million or $120 million, they sa
we could have -- I'm not sure if it was 12 S-IB, but some num-
ber.

And in those days, they were already beginning to
raise qu<stiqna about the validitv of some of the cost projec-
tions because, although we weren't that far into the onrogram,
we were far enough in a lot of projects to know that initial
cost estimates tend to be pretty low, but we didn't have any
real developed experience to go back and say where. But I
recall this because it turned out, of course, we spen
$900 million on the development that is allocated as R&D costs
for the Saturn IB vehicles that we bought over and above the
development of this IV-B stag nd

About that
the funding -~
MR WYATY s
I mean as far as your

excepnt Mercury
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on which we projected the s e ehie me ve got the contract
that was the Government's estimate -- and that came out to ba
something like $120 million. So you know, by factor, we had a
factor of four, but it didn't -- it was beginnintho creep uv;

we knew it was going up. It was later on, after the Gemini

program, that we really began to realize the magnify

that we were going to out in some of these cost estimates,
that came later.
QUESTION: You talked about this increase of around
$100 million to around $900 million. Do you remenber some of
involved? Was - a general thing that you tended
a lot of nroblens?

I.thiﬁk there were just a whole bunch of
things. I know Wernher has quoted as saying, in some context
at some time, that when he came into NASA he in essence knew
how to go to the moon, but he didn't know what a billion dollar
was. That's about it. Evervhody was naive as hell about how

nuch effort it took and why costs ran. I can tell you sore of

the problems that we had that we know were not strictly techni-

cal oproblems at all.

We made cost estimates on what has subsequently

turned out to be a very naive viewpoint, and that is that you

wiic

could breal overall task down into comnonent tasks, and

LD Tws

that you could develon this componcent, and then £from a costing
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4
viewpoint you said, okay, it's developed, it's accented here,

there's no nor ost on that contract; when in fact what we
find out is that we don't have confidence, and this is de-
livered, say, three years before flight, we've got to keep that
team on, or at least elements of that team on, uﬁtil we
actua]ly'use it, because if anything goes wrong three years
hence we've got to have the people available who designed and 7
developed and built it. And so instead ofyour costs running
to zero, they stay up at a very substantial level.
Now you multiply this through hundreds or thou
ntractors, and it's easy to see where, just the recogni-
the recognition -- the reality of this as corpared
guy is through development at ¢l
point ané therefore I have no further costs, contributes
very large measure to these kinds of costs. And there were,
of course, technical problems you ran into.
But from my viewpoint, as much as
just simply we didn't appreciate that you're
essentially a captive industry or, at least within a company,

a captive division. It has to be up wholly for vour pur-

poses because they are far beyond the normal cormercial channelg;

you can't just throw something into a commercial line and cull
it out. So you have to have them set up anvthing from an S&ID
North American did, to whole divisions or what-

them within Rocketdvne, just to do ourself, and




.

we're the only customer. And you know instead of going do

and saying I can buy a can of peas for 27

I'm the only customer at the grocery store, and

got to pay for the cost of keeping that grocery store, and it's

not 27 cents a can anymore; it's whatever the more I buy the
less it costs me, but it's going to cost me the salary of the
clerks and everything else, whether I buy or not That's the
thing you run into, you see. And that's the situation. You're
dealing with industry subsegments here that are peculiarly
tailored and cdon't in general have any other business that they

can go to when you're not using them, so you pay then when

you're not using themn.

Now, what yvou do is give them other tasks to do. Yof
make work, not just for the sake of making work, but you keep
assigning them tasks, so it's not that thev sit on their hands,

the net res raw down from the Treasury at

end of five years is a hell of a lot more than you thought
it was when you said, "I ought to be able to buv this piece
for this amount of dollars, and I ought to be

£

piece for this amount of dollars, including developnent.”

QUESTIONI: That's where that lunar exploration work
the '67 period.
MR. WYATT: UWhat do you nean by lunar exploratio

QUESTION: The rover, the land rover --
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MR WYATT: " No., .1 don't rthink 7as put in quite
for that reason. That was put in because we were sort of
looking at that time, that obviously you wouldn't go to the mooi
once or twice or three times. We saw it as an indefinitely
continuihg program, but again not one in which you would touch

down and come back but one in which vou would build up your

capabilities, not only with the kind of roving vehicle we have

now, but you would build up in a Mark 2, Mark 3 version, so you

) &

could stay not three days but a week, and eventually two weeks,
and this sort of thing, and then because you're going to stay
two weeks, now you've got time to go very extensively, there-
fore you need a vehicle that can take you a long ways.

We built from a prograrmatic concept, not from
just what do you do to keep these guys husy. It's very hard
to ever put your finger on what ou are doing to keep the
guys busy, versus what are you doing because you have a
legitimate cal sire : se these things will always
merge back ) sav, well, I know they are going
to be capable in the design : f putting some time, let's
have them work on this; I think this is something we'll want;
whereas if you a and could afford to do
it, you'd simply say, "We hemn the design

-

shop; you find somebody else to pna I'm not going to nay

"

thenm," and get them off t! pavr But we found we couldn't
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kind of merges and it's very difficult to say make work, versus
legitimate program plans.

Batathis s o7 ﬁhinﬂ, the best explanation I have
as to why we ran into these very notorious cost overruns, not
only in manned flight but in everything else.

QUESTION: (Inaudible.

MR. WYATT: Yes, I was in the budget control husiness
from the spring or surmer of '61l on, about April of '6l, I
guess. But I don't recall -- you'll have to refresh me here --
I don't recall anv terribly traumatic --

QUESTION: Well, Kennedy said, "Well, what do you
nean hy a space wught we were just going to land
a man on the rnoon, \ e idea © ne flight was exnressed
to him.

MR. WYATT I'll tell you my recollections on that.
In the summer of '6l 4

QUESTION: The budget still had some years to peak.

MR. WYATT: Oh, ves. I don't exactly place this,
but let me tell you. In the summer of '61.I was on2 of two
or three people that went over to Jim Webb when he gave one of

these lengthy interviews at Business Week. I still get Busines

Week complimentary as a result because I was over there,

Questions were raised in this interview about, is

this a stunt? What's the real value of landing on the moon?

But if you go back and read that issue,

i
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in the summer of '61, I think you'll find very clearly that
Jim had in mind very strongly, first, that we were really
attempting to build a long;term large capability.

the underlying purpose. And secondly, that

with the USSR was concerned, he didn't view it as a technologi--
cal race p2r se; he viewed it as a societal organization

He said we have something here that is so difficult that
can't pull it off the shelf and do it. They're

to develop the equivalent kinds of systens that

therefore we, in a sense, have a chance, where

starting clear -- they're not clear out of th

)

may or may not be ahead of us, but vhen vou get dow

elementals they've got to do this
because it's a big job, and he said what really is at play then
is: Can the democratic canitalistic system of the United

Comnuni st

a

job.

in the summer of

scratch on this.
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QUESTION: When he took the job he said he wouldn't
take it . e were free to fight for the program. Ile

started out with this but he --

MR. WYATT: You know internall used to get

boiling mad. As being responsible for the budget, I was also

responsible for the books we had for the Congress, the Congreab
sional books, and I don't remember what period this was but it
was about '64, I would gquess, maybe '63. The write-up on the
Apollo program started * something to the effect that the
objective of Apollo was to land .a man on the moon and return
hin safety to earth, and we had the thing all rcady to go upo
the liill and Jinm took a quick look -- and that was the firs

chapter of the Apollo program -- and he hit the ceiling.
said, "That is not the objective of the Apollo program. The
objective of the Apollo program is to build a capability and
to demonstrate it by landing men on the moon," and we had to
the damn books back and rush and rewrite and reprint and

And he was livid because he sai "Haven't

don't they understand yet what

t is not to land man on the moon." Anéd as far

. .

Jim felt this, right from the summer of '61l on.
nv question in Jin's mind -- I'm not sure
elements whether vet it has pmenetrated throughout

manned space flicht organization that there really is a




difference, you know.

QUESTION: It got around to

certainly got hooked on it, and are

MR. WYATT: Yes. he was ven: very clear on thip
point, in his mind, and he thoug! e Wi ticulating.
is why he got exasperated and sa "Don't these guys under-
stand yet?" "Yet," meaning we were three or four years into
the program, something like that.

Now, you mentioned when the :t Dureau began to -
that doesn't ring a bell with me. The thing that rings a bhell:
1 he 1963-64 period, Margaret Chase
12 X about this nrogram will cost in the rangs = $20

13 billion. Incidentallv, mv recollection is veary clear

14l on that one. That first started with

15| Jin Webb. Soms of the presentations

16l Xeith Glennan and Geo rge Kistiakowsky, in the waning days cof
17 1960 on the Apollo concept of a circumlunar £light as perhans the
18 next step that we ought to undertake in manned flight So you
191 have got to remember that we were fighting to get some recog-
20§l nition in the budget, the last budget submitted by Eisenhowes
21| in January of '61 -- that would be the '62 budget

22 ¢ % 1 be some program beyond !Mercury, and

23| decided at the Eis

24
dera! Reporters, Inc. '
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carz out. But we had been pushing, that tnis was

from a timing viewpoint, that we had to look to what

going to do next. And in about November or December 1960, X

remnember George making a present on to Glennan and Geor

Kistiakowsky on concepts for lunar exoloration, and cost esti-
mates -- I forget who was estinating this -- as I recall some-
thing like the order of $9 billion to $10 billion, and I
remember Keith Glennan sort of snorthing and saying, " Well, I
haven't been in this business very long, but I've been in it
enough to know if you say 9 to 10 billion, it's going to run 20
to 40 billion; I know that." And that's the first
as used, to mv knowledge, and then it
was picked un
tine, ne&er did really satisfactorily figure
h : i shat! he was talking.about our cost
the whole progran for the whole decade. One of
Abe Hyatt's layout indicate mething in the 30 billion range.
Is that what he v king about or what was he ] about?
At any rate, he d the p! - this would cost us up 1in
the 30's, as I recall, $30 billion.
Webb, of course, was pretty astute, and when we

the first cost analysis of the whole Apollo progran in the

ran a study, we came up on the order of

billion, and Jim said, "Look, I'va got

I don't know what it's going to cost, but
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I know it's going to cost something more than that and I thinX
we orobably hetter talk in the range of 20 to 40 billion. That
number has been used.”

then gradually he got around to the

point of i 10: to be on the low side; it will be

closer to 29 than to 40, And in 1963 or '€4 -- I don't remembe:
the exact date -- Margaret Chase Smith said -- I'm giving
a little backup if you can use this -- "What will go into
$20 billion?"

We had a hell of a time -~ nmy office did it --
1 .0 back up the $20 billion. We added up all the estimates
12| e had at that time, and they didn't come to $20 billion.
13 we began to throw in everything that we thought could be
14| tified aé part of the manned Apollo program, as we threw
15| 0s0's because we were going to have to know whether or not
16 there were sun spots flaring, and therefore we said we could
17| really write that off as contributory. We threw in Rang
18 Surveyor, and I don't remember whether
19| gram. But anyway, whatever was he program at that time,
20 hrew that all in as, well, this obviously contributes. Ve
21| threw in all the R&PIH : he Manr Flight Center.
22 hrew in all the construction, not only dire but anvthing we

23| 1 remotely say this will also be used -- we had to do that

24| to get it up to $19.7 billion.

bderal Reporters, Inc.
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think of the Apollo project R&D costs, was == I don't remember -f-
something like 14.5, 14.7 billion. So we established that this
was. Then she got in the habit every vear of saying} "ill
you undate your estimates,” and of course every year the Anollo
R&D costs kept going ur ve kept sort of throwing things out
and said, well, we don't really want to call Msrcury-—= origi—iﬂ
nally we had thrown Mercury in, we had thrown Gemini in. We
don't really want to call that part of the Apollo costs. So
then we went through this period of trying to throw things out
and still make it come out around $20 billion, and do 3t dnaa
fashion that didn't look too ohvious.
But this was the problem. We didn't have any hard
in that neriod that ran as nuch as $29 billion.
Then, of course, when the bill finally came throucgh,
Webb's winning days, it was up around $21.7 billion. Inciden-
tally, I had a knock-down draé—out argurnent with Jim because I
said we ought to go up with pride and say, so we missed, we
missed by 5 percent. Now, are vou going to hang us by our
ecause it's going to turn out to bz $21 billion instead
of $20 billion. I think we ought to take credit for that.
Nobody has ever run a project of this size for 5 percent cost
overrun, and Jim would not hear of that. He said, "No,

got to tell them that everything is

not appropriating the monies that

in 1964, that $6097 million they cut."




nake i ti estimates of what was in the
gran fter Congress had cut that fiscal ve '64 money
out, and therefore we cannbt say it's your fault that the pro-
gram cost is up because the first cost estinate we really nulled
together for Margaret Chase Smith was after that,” and I re-
member Jim turning on me, shaking his finger at me and saying,
"Don't ever tell me what I would have done or wouldn't have
done with that $600 million." He said, "I say it's the cut" --
and that was the only year that Congress made any annreciable
cut, in that one year -~ "I say it's their fault, and that's
the story that we'll carry forth, that the costs are up and
it's. too bad."

QUESTION: Dryden macde a very strong statemant.

MR. WIYATT: Yes. But the only real sizabhle cut in

the program was in '64, the only vear. The rest of them were

nore or less tokenrcuts. But Jim had something going, and I
never did understand exactly, but he had something going with
the Hill, that by golly he was going to pin this on the legis-
lature. It wasn't anybody's else's fault. le wouldn't accent
what I thought was a very

and brag about how we are going to

"

estimates,"” a verv reasonable positi

eral Reporters, Inc.
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had a rather hitter exchange on that one.

QUESTION® = FoY Saturn ~=

MR. WYATT: 2 v, on Saturn itself, as a project,
I don't really have n: efinite recollections.

QUESTION Do you know something about the cost over-
run on the S-II,for example? Do you have anything to add to thj'

MR. WYATT: No, it was a combination; of course,
severe technical problems on , >-.11ation.and on the
welding and all that sort of thing, and also -- and I don't
know that I could prova this conclusively, but I know part of
the costs there is we didn't realize, in our cost estimating,
that we would be buying S I mean we werc 100 percent cus-
tomers, for S&ID, 1d somebody's got to vay the bill. It seeme
for a long time -- and this is what haprened -- if we had had
sone post-Apollo activity that we could have £ in at the
right time, we wouldn't have had to increase the number of peop]e
because we could have retained them for use we flew the
S-II stages. In the meantime we could have given them, say,
space station modules or something like that to build, and
charged them off that way, and that would have reduced

the costs that we ultimately had to charge to the S-II

This is what you get into. It takes some large number of peopld

And you can give them ot! Wwork le were counting for a long
time on obviou he would be some post-Anollo activities

and they would be picked up in a timely fashion.




So all this goes into it.

sone very major technological problems, but in

were almost second order when it comes to cost considerat
Anything of interest on Machou --

No, I don't recall anything about either
one of those tha sure vou've got available to you in other:
forms. I don't recall anything terribly noteworthy about eithej
of those.

QUESTION: You talked a2bout problems with the S-~II
in terms of kezpin > capa ity i - The parallel that
strikes me 1is g wn inhousz capability, which

in all these

there
S very easy to use
MR WYATH = 2-0h
fabricating in nlace of th: racte is that what you
n
QUESTION: W possiblv.
MR, WYATT 3

-
stages, an
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a program lik El ments of
the country, geographically, and it's got to involve practi-
cally all the major aerospéce comnanies. If we begin to do thig
inhouse, aﬁy substantial piece of it, we're not goiné to be
able to carry the support of the country for eight or nine years
and at the cost levels."

Now, we did feel that, yes, this could make some
suhstantial reductions in cost.

The second thing, however, is that we were wearing

rose-colored glasses at that time, and we were talking about,

1 this thing is obviously going to.build un to ten, twelve or mors

12

- r - 3 - -y - L3 > %
a year, and this was far out of any ass

13

tarshall ‘had as such. As it turned out, at S wO a vear,

14 yes, I think !Marshall probably could have assembled them and

15 chacked out, and we probably could have saved a lot of what

16 went into prime contract costs.

s

17 But that's really kind of water over the dam because

18l 1 think that Jin was nrobably right, that you couldn't sustain

19 support, or really what you'd do is you'd gst guys snining at

20

your progran after a few years they didn't have a piece of

21}l the action, so vou've got to have the action sonread

22| as widely as vou could and across re ad segment of in-

23|l dqustry. That's the only way you're going to keep then fron

24

| sniping at you and - tearing you down. And that secned very
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QUESTIO!
philosophy, wasn't
MR. WYATT:

and involve as many

like GE in on the support contracts, hecaus
be a part of the action, and not e aloof, a

really care which way the space program goes

involved. This way you can bring them in and it

interest to support us.

QUESTION: Do you

may have
IU.
QUESTION:
MR WUYATDD . sXes,
QUESTIO It wasn't particularly

MR. WYAT

the IU. That's a deta
about.
QUESTION: You nmean to Huntsville

It may have been part

.
\ o
. i 2K -

I an opportunity to get them lockad

! Reporters, Inc. |
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I have a

could. A conscious effort, example, of bringing compan

Jim wanted GE to

the

wvas in their

reason

Wiy b}
aunch

f w

r line O!

I don't know about

sl

ghtest idea

A
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this was Webb's general philosophyv. I think it was very sound.
If you're going to do something ‘like this, you don't just look
at it strictly from what's the cheapest way. You look at what
is the way that's going to sustain us as well as -- incidentally
not disregarding costs, if you run something like this for
three or four years and then it falls be > it doesn't have
support, that's a very costly thing hecause you end up with
nothing, so you can't really say you are disregarding costs.
It's one way of saying, it's such a c¢ mplex thing to do that

you've got to look bevond your first order cost estimates in

11

order to understand what's involved.

12 ': Do you recall any other narticular occa-

13

sions or instancas when Headquarters nanagerent, mavbe it's
14 within Headquarters, vou know, manned space flight versus --
15 MR. WYATT: No, the only thing I recall that bears

16| on this -- I'm sure vou'll get arple -- is when we had to pull

17
18|l shifted from ARPA to Huntsville on the Centaur, Huntsville did
191 not seem to bhe very keen about putting their best talents on

20| centaur. They wanted to put their best talents, very obviously

21| on the Saturns. And it finally reached the point where it was

22|l felt a decision had to be made, let's get the Centaur out and

23| put it into a center that would put its best talent, and Lewis

24 |
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was the other obv;ous center. So we had to pull that out. But

i
25§ that was really the case




in Centaur,
Saturn and they were nutting all
and the feeling was
they weren't -- and again I'm not darogating the individuals
who worked on Centaur, but they weren't given management
support. It wasn't a first-priority task, as far as Ieadquar-
ters was concerned. That's why it was finally pulled out.

Again, Abe still felt that the Centaur by that

point was to be, as I recall it still even on a schedule ba

showed that it would be the first real demonstration of

gen stage, although I don't know, there may have been some

yout that time that said the

QUESTION: That clobbered the space science programs.

MR. WYATT: Well, it had a very severe
the vehicles. The thing that was involved
really another factor.
and it was also started without too svecific an end use,
little bit ) sta and they loacded that wi
requirement t! apal f almost everything,
this and that
quirement for that stage of

% P
missions, @ not

on it for the synchronous traffic
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too early. Finally we did,

compounded by the fact that we had to deal with the problems of

insulating the tanks for the XDX hours, the coasting so we could
~

relight then up at synchronous altitude and all, and it just mads

a hell of a range of problems to load on the vehicle, when the

vehicle was still exnerimenting on liquid hvdrogen.
QUESTION : don
ought tec be something done.

MR. WYATT: Yes,

there on that Centaur. That was the reason I

were technical difficulties, but the technical difficulties

need not have been quite as nuch as they were, but because 4

wasn't a clean design goal to start with, it had too many goals

ARPA kept shifting out -- of course they came

of lost interest in Centaur foj
along a Cen-
and thi4

meet nissions,

Titan

QUESTION: Centaur




Yes, but I don't in} A Jere any
real, as I recall, terribly great problems that arose because
that interface. You know the Atlas is still one of the best
vehicles that's r been designed in terms of structural weiq
and evervthing else, a terribly advanced vehicle, even by
today's standards. I don't recall that that was a direct con-
tributor too much.

But the problem as it involve aturn was that
Marshall just felt that their responsibility was Saturn, they
had inherited the Centaur,
managers for the miss
they just didn't
Heacdquarters thought

QUESTION: said that !farshall was a
very creative ce and didn't like the idea of looking af
somebody else's

MR, WY k4 is part of it, not 1In-
vented here. As I say, they ne d it just as a pnroject.

Here'

s a thing that's pretty well cast in concrete. They are
not unique in that. hi ething vou run into almost
every center, particular: Wwe wouldn't single anv of
them out. I think

£'s vour idea vou

ea you nrobably will try

2l before you

I)h

ht




QUESTION: T} . interesting because even in the
develonnent of the Centaur engine, there was a lot of stuff thaf
came out of Lewis t oain with -- Silverstei

ves, the engines, and of course the basig

r
R&D work on hydrogen. But at that time we were still sufferin
under the concept that was Hugh Dryden's as much as any, that
we ought to keep a pristine line in order to protect the virginj
ity of the research centers, and we shouldn't get them involved

in any project development. Otherwise they would out all their

energies on running projects and stoo doing research.

-

QUESTION: We're a long way from that now, aren't we?

MR. WYATT: Yes. I think it's turned out to he an
exveri that has actually besn helnful to the centers to have
projects because it gives them a focus for their research, but
Hugh was terribly worried that evervhody would desert the xe-

search side and want to becomes , . ers, and therefore

the conscious policy of not assigni

centers, and this was perhaps a first reversal of that.
(Inaudible.)
I don't recall. I wasn't involved so

I don't recall. ly thing about that is I got to the

point where I thought -- until Bob Scamons -- I thought every-
body ought to be thrown out of court. Finally got into a
hassle about some six or twelve positions, not peo:

or were they not going to be taXen off the Marsha
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other words, were the positions goi g0 with the task assim

ment or was Cleveland going to have
his
six or twelve people. And this came up and t a
of a lot of agonizing and negotiation bac] and forth with
and I said, "Léok, you ought to throw everybody

manned svace flight, and Marsh

Marshall at that point had 4,000 or 5,000 or 6,000
they can't find six to twelve slots -- and this was w
still somewhat growing; I don't think we had reached any major
decline -- if they can't solve that, get yourself another set
of managers. Thz only answer | hel » should never qgot
to you. It's .ridiculous to bhe worrying at the general manager
level about whether we should or shouldn't transfer six slots.
I don't recall peopnle though.

QUESTION : (Inaudible.)

MR. WYATT: I don't know. You'd have to check with
sonebody

QUESTION: Was there a polifical side to

the German set that was

1

No, I'm just not aware on that one.

Well, we've taken jood hour of vour

All right. I don't really offhand knovw




that I have anything
tributed anything so
QUESTION: It's very good.

(vVhereupon, the interview was concluded.)
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