| NTERVI EW OF
JOHN McLUCAS
January 9, 2001

Advanced Communi cati on and Transl ati on,
6404 Stratford Road
Chevy Chase, Maryland 20815-5319
(301) 654-2890

I nc.




© 00 N oo o B~ W N

N NN N NN R R R R R R R R R
g A W N B O © 0O N o OO M W N B O

I NTERVI EW

MR. GARBER: Good afternoon. Today is January
9, 2001, ny nanme is Stephen Garber from the NASA
Hi story Office and | am here with Dr. John MLucas in
Al exandria, Virginia.

Dr. McLucas, would you like to introduce
yoursel f briefly for the record, please.

DR. McLUCAS: |'m John McLucas. Sonmeone said
to nme recently “This man used to be a former Secretary
of the Air Force”, and | said “I'"'mstill a forner
Secretary of the Air Force!” [People make such crazy
stat enment s!]

[ Are you |l ooking for a synopsis or anything?]

MR. GARBER: | just wanted to hear your voice
so ny transcriber can go ahead with the transcript.
|"ve got a little bio sheet here for ny reference.

DR. McLUCAS: M voice is getting a little
shaky, [but | hope] she'll be able to understand it.

MR. GARBER: That's fine.

| would like to focus today on the period of
time roughly from 1969 to 1973, which is when you were
Air Force Undersecretary, and also a little bit |less so
on the years 1973 to 1975 when you were Secretary of
the Air Force.

I would like to talk about the space shuttle
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and the influence of the mlitary and intelligence
communities on its design in the early ' 70s.

So, to begin with, perhaps you could briefly
tell us how you becane the Air Force Undersecretary
under Dr. Robert Seamans.

DR. McLUCAS: 1'Il have to collect ny thoughts
on that. How did it happen? At [that] time | was
running the [ M TRE] Corporation [in Bedford, Mass and |
was living in Concord, Mass]. | knew Dr. Seamans but
not terribly well.

[ Mel vin Laird and David Packard] were setting
up their teamand [were working with] lists of nanmes of
peopl e [who were candi dates] for various senior jobs
and ny name was on one of those lists. So at sone
point, Dr. Seamans was tal king to them about nme as a
possi bl e candidate for the job of Undersecretary. They
didn't know nme personally, but apparently | had sone
sort of a reputation as being a good guy. So Bob
Seamans [cal |l ed] and set up a neeting at [Hanscom Air
Force Base] where we nmet and tal ked for about half an
hour .

He wanted to tal k about nmy becom ng under
secretary and as | heard himdescribe the job he wanted
me to do, | becane nore interested. So we both agreed
to do sone further thinking about my joining himin
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Washi ngton. Hi s next step was to call the chairnman of
the board of MTRE, Dr. Janes Killian who was al so
chairman of MT.

So, anyway, he heard good things fromthe
vari ous people with and so we arranged for ne to cone
to Washington to neet Melvin Laird and Davi d Packard.
Those neetings went well and | got nore serious about
the job. About this tinme | decided I'd better check
with ny wife about this business of noving again. She
li ked to put down roots and stay in the same comrunity
as |long as possible. We had lived in the Penn State
community for 15 years and felt very much at hone
there. Then in 1962, | had taken a job in the Pentagon
where | worked for two years before |l eaving for a job
at NATO in Paris. In 1966, we had noved to Concord, MA
where ny wife settled in very confortably, thinking our
novi ng days were over. She knew that area very well
from having been in college at Wellesley — only a few
mles from Concord. So com ng to Concord nmeant she was
com ng back to a nice famliar place. Wen Dr. Seamans
said he wanted nme to nove back to Washi ngton, we had
lived in Concord only three years and she did not take
kindly to the idea of noving again. She said she
t hought it was a |ousy idea.

We had lived in Washington from 1962 to 1964
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and as far as she was concerned, we had done our bit
for our country and that should be the end of it. This
was especially true since the country (especially the
Nort heast) was getting pretty antsy about our
i nvol vement in Vietnam

So, anyway, in about two weeks, | decided I
was going to do it in spite of the fact that ny wife
was quite unhappy about it. She agreed to nove but you
m ght say she agreed agai nst her better judgnent. So |
called Dr. Seamans and said “If you and M. Laird and

M. Packard still want me, | think I’mready to sign

up.

MR. GARBER: Ckay, thank you. In your
di scussions with Dr. Seamans that you nentioned before
you took the job, did you talk about your prospective
role regardi ng space issues and, in particular, your
dual - hatted role as head of the National
Reconnai ssance Office?

DR. McLUCAS: Yes, we did. In fact, that was
the turning point in ny thinking about the whol e idea.
The idea of being [nerely the] Undersecretary did not
appeal to nme. But | knew enough about the history of
the Air Force frommy earlier tour in the Pentagon and
my work on advisory conmttees while I was at M TRE
t hat sometimes the Undersecretary served as the head of
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t he NRO and that other people did not.

For exanpl e, under the previous
adm ni stration, Harold Brown had been the Secretary of
the Air Force and the Undersecretary [ Townsend Hoopes]
had nothing to do with NRO. Yet earlier Joe Charyk and
| ater Brock McM Il an both served as Undersecretaries
and then later, directors of NRO. So |I knew the
precedent was there and as | think back on it, Harold
Brown was the first Air Force secretary who didn't
think it was a good idea to have the Undersecretary
al so serve as director of the NRO

You can naeke a good argunent that the under
secretary is busy enough without the NRO in his
portfolio. And that's what Harold Brown presumably did
by havi ng Townsend Hoopes as his under secretary. But
as you know, these jobs frequently have a strong
political flavor and it may be that the adm nistration
had sone reason for wanting Townsend Hoopes to have a
good job - or at least a good title - and left the rest
up to Dr. Brown.

Anyway, Dr. Brown had Dr. Al Flax as assi stant
secretary for R&D and al so chose him as head of the
NRO. He was an excellent choice and did a good job. But
in my case, | would not have taken the job as under
secretary unless NRO had been included with it.
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Have | lost track of your question?

MR. GARBER: No, you have answered it very
wel |, Thank you.

| would like to nove on and ask you sone nore
about the organi zational set up in the Secretary of the
Air Force's office regarding space issues. 1In
particular, | have already spoken to sone other folks
such as Dr. Seamans, Dr. Yarynovych and Dr. Naka. |
haven't been able to speak with Grant Hansen because
understand he is not well. But 1'd like to ask you
what was the organi zati onal setup anong those fol ks
regardi ng space issues. \What was the break out of who
did what?

DR. McLUCAS: Well, let’s cover the NRO
qui ckly. There was an agreenent between the SecDef and
the DCI (Director of Central Intelligence) that the
DNRO woul d be appointed by and report to the SecDef and
that the deputy to the NRO director would be appointed
by the DCl. Both officials would sign off both
appoi ntments. As a courtesy, | felt | should let Dr.
Seamans know fromtime to time what was going on at the
NRO since he had nost of the clearances, but | didn't
feel | had to seek his advice or concurrence.

So let's say that the NRO was different. On
ot her space issues, he and | had an agreenent. It wll
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be interesting to conpare my version of this agreenent
with his.

MR. GARBER: You are speaking of Dr. Seamans
now still?

DR. McLUCAS: Yes. Let nme say a word about
how he and | divided up the main work in the office. W
had about 20 prograns that were considered to be the
nost i nportant ones under our jurisdiction. So we both
tried to keep up to date on those prograns. Dr. Seamans
was of course the boss so he took his pick of which
prograns he would spend nost of his tine on. He said
that if we had a clean slate, it mght be hard to
deci de whi ch prograns we each should concentrate on.
But in our case, it would be easier to divide things
up, because we had rather different backgrounds — his
being mainly aeronautical and m ne being mainly
el ectronic. For the major progranms that were
aeronautical in nature, he would take the lead in
mai nt ai ni ng oversi ght of them

One m ght think that AWACS i s anot her airplane
program whi ch would fall under his jurisdiction but the
ai rpl ane was actually a Boeing 707 and hence not nuch
of a challenge. The real innovation on the AWACS was
t he radar so that program becane part of the group of
prograns where | took the lead in maintaining
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oversight. Typically for things that were space-
related, they were nore electronic than aeronautical,
so | tended to maintain oversight over those areas as
wel | .

Now he didn’t ever say that because he counted
on ne to keep a sharp eye on AWACS t hat he woul d
abstain from making any input into AWACS. And when it
cones to things like the DSCS program (Defense
Satellite Communi cations System), which was a | arge
itemat the time, he counted on ne to keep an eye on it
but reserved the right to make his own input. As far as
| was concerned, that was a normal Air Force program
and was handl ed by Grant Hansen and M ke Yarynovych
with ne | ooking over their shoulders. Dr. Seamans al so
counted on nme to keep an eye on various drone prograns.
Essentially all those prograns were being devel oped
with reconnai ssance m ssions in mnd.

To sumup, | would say then that progranms that
were principally related to electronics were ny
responsibility while the ones principally related to
aviation were his. Drones were a special case,
considered to be of |ow overall inportance, so he was
happy to have soneone el se keeping an eye on them

As assistant secretary for R&D, Grant Hansen
and M ke were in the chain on things |ike DSCS, AWACS
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and whatever. | worked with all these people and
usually there was no question about who had the
authority. We had a sort of collegial arrangenent where
we shared the responsibility. The chain of command
showed Bob Seamans and nme in the top box, with him
listed first and then Hansen and Yarynovych in a | ower
box with Hansen listed first. Seamans woul d | ook at

t he aeronautical systems and I would | ook at the

el ectronic itenms and Grant Hansen and Yarynovych woul d
be involved in both types of activity.

So when Grant or M ke needed gui dance, they
could turn to either one of us and we had sort of an
i nformal under standi ng, which seened to work quite
well. | don't renmenber, frankly, any areas where G ant
was receiving instructions from Seamans and ne that
wer e inconpati bl e.

MR. GARBER: COkay. What about Dr. Yarynovych
and Dr. Naka?

DR. McLUCAS: Well, Dr. Naka's area of
interest was only NRO. His title was deputy director
of NRO. That job, by the way, had al ways been held by
a person designated by the DCI — the head of the ClA.

When | canme in, a man named Ji m Reber was in
the job as deputy. | had nothing agai nst him but
didn’t know himor how far | could trust him So
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called Richard Helnms, the DCI and asked himif | could
bring in Bob Naka as my deputy. | had hired Bob Naka as
my chief scientist at M TRE and had found that we
worked quite well together. | didn't |like the idea of
having to break in a new deputy so | asked Helms
perm ssion to bring Bob Naka in as ny deputy. Hel ns
readi |y agreed.

| heard that sone people were asking how the
hell MLucas could get away with this when everybody
knew t hat the deputy was al ways chosen by the DCI

But it turned out that the two of them had
wor ked cl osely together in a previous incarnation and
so when Dick Helns heard that | wanted Bob Naka, he
said that Bob would be a very good choice. And al
three of us worked together on the progranms with no
di sagreenents.
In fact, we were very strong supporters of each other
all the way through.

Yarymovych was on the non-NRO si de of space
and had a good reputation and a good manner about hi m
and | was very fond of him He was spending a | ot of
time on certain things |like the DSP program Are you
famliar with that?

MR. GARBER: Yes, | am

DR. McLUCAS: DSP was an area where he and
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wor ked cl osely together. So on the non-NRO space
activities, Yarynovych was the senior operating person
for that type of space activities, reporting directly
to Grant Hansen with nme maintaining oversight. M ke and
| worked very closely together. W traveled together
and visited the Australian installations together and
had a good working relationship.

MR. GARBER: In your capacity as Air Force
Undersecretary, as well as NRO director, what was your
i nvol vement in transmtting the mlitary and
intelligence communities requirenents for the space
shuttl e to NASA?

DR. McLUCAS: Well, | hesitate to speak too
strongly on this subject because I am never sure
whet her I"mrenmenbering this time or a time three years
| ater. My version of the story is that the Air Force
mlitary had little or no interest in the shuttle. The
Air Force was involved in space thru something called
MOL (Manned Orbital Laboratory). The MOL program
exi sted because there were sone people in both DOD and
the Air Force who felt that the mlitary man in space
was a critical need. They didn't want to have the man-
I n-space programtotally in the hands of NASA.

| was not one of them | felt that there was
really no role for man in space in the Air Force.
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felt that Ike's decision to put man in space through
NASA in a totally separate civilian program was an
excellent idea. | believed that the things that we (the
Air Force) needed to do and knew how to do in space did
not require putting people in space.

MR. GARBER: On the mlitary side, you nean
Is that correct?

DR. McLUCAS: Yes. | thought that |ke had
made the right decision. He said that NASA is a
separate civilian space operation which conplenents the
mlitary role in space. As far as | know, |ke never got
i nvol ved in the specific question of whether the
mlitary needed to put a man in space froma mlitary
standpoint. | don't believe be took a position on that
but if he did, | don't renmenber it.

So it was really a question of the Air Force

having a requirenent to show a need for a man in space.

There was an earlier USAF program call ed

DynaSoar, which would put a mlitary man in space. It
was a programthat never went too far because as tinme
went on, its mssion got ever nore vague so the support
for it got weaker and weaker. MOL was conceived to be a
nore realistic systemthan DynaSoar to do a real
m ssi on which was a reconnai ssance m ssion. So MOL
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di spl aced Dynasoar. To do the MOL mi ssion, |arge suns
of noney were needed. MOL becane a huge program The
t hi nki ng behind MOL was that we couldn't afford not to
do it because it mght turn out that there was really a
role for a man in space and we shoul d have, at |east,
sone experinmental activities going on to see what that
role m ght be. The nobst obvi ous one was in

reconnai ssance and we tried to tailor MOL to do that
job. But by the tinme that MOL came al ong, we had

al ready showed that we could collect very good
intelligence with unmanned spacecraft, such as the
Corona which eventually was decl assified.

Si nce Corona was working so well, we were |eft
with the question what would a man add to this if we
put himin space with the Corona camera — or even a
better camera. |It's not obvious he would add anyt hing.

One thought was that if we built a better canera than
Corona and rigged it so the man could point it at a
ground target which he could see from space, then that
m ght allow us to do a better job of reconnai ssance.
So steps were taken to try to achieve that capability.
But it turned out that a man could not react quickly
enough and so we had to automate this feature. So we
were back where we started and were still wondering
what the man could add to the m ssion. MOL creaked
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al ong for several years while we tried to get a better
handl e on this issue but when the MOL expenses got to
be nore than a quarter of the whole Air Force R&D
budget, we decided it wasn’'t worth the candl e.

VWhen Dr. Seanmans cane over from NASA to the

Air Force, he was very happy to see that the Air Force

still had plans to keep MOL goi ng. He thought that we
m ght very well |earn sonmething worthwhile fromthe
exerci se.

So when the idea started to spread that maybe
we couldn't afford it since it was costing so nmuch, he
said we really ought to keep it going. | renenber the
budget at about that tine; the Air Force R&D budget was
like 2-1/2 billion and MOL was |i ke 600 mIlion, which
i s about 25 percent of the R&D budget.

| was strongly advising Dr. Seamans that no
way was MOL worth that kind of nmoney. In ny view, the
hi gh cost of MOL was distorting the whol e USAF R&D
budget and | felt we should not allow that to continue.
H s view was that the Air Force should at |east keep
MOL going a little longer so we could |earn what it
m ght add to our capability. And when keeping the
m ssi on goi ng becane controversial, | found nyself
tal ki ng against himand telling Dave Packard that it
wasn’'t worth continuing it. | saw MOL as another way to
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do part of the NRO mi ssion but its costs were getting
out of hand. Dave Packard and the others at his |evel
agreed with me and that became the recomendation to
t he President.

Dr. Seamans felt so strongly about it that he
requested an audi ence with President Nixon to try to
get the decision turned around. He went over and spent

an hour-and-a-half with the President trying to save
it, but he failed and so it was cancelled. | still
remenber the date it happened — June 10, 19609.

Let's have another question, |'m not sure
where | am

MR. GARBER: COkay, sure. You have given ne a
good outline of the different positions that people in
the Air Force took on having a human in space, and in
particular their feelings about the MOL program

Going to the area of research that | am
particularly interested in, the space shuttle, | was
wondering how the intelligence and mlitary
communities' requirements were transmtted to NASA and
whet her you had a significant role in that or whether
sonebody above you or bel ow you did that or how that
wor ked.

DR. McLUCAS: Yes. Again, this is one man's
version. The shuttle was going to be devel oped by NASA
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as sort of the next logical step in manned space
flight. It would have two main ni ssions, one being a
sort of trucking operation to take satellites to orbit
and the other being to conduct scientific experinents
in space. If | renmenber correctly, it was conceived as
part of a package that included a pernmanent space
station in orbit plus a shuttle, which would take
peopl e and hardware back and forth. The shuttle was an
essential conpanion of the space station. It could take
materials up to the station and it could rotate crews
fromEarth to orbit and back. Estimates of the cost of
t he whol e endeavor got quite large and so we decided to
go with the shuttle only — deferring the cost of the
station until later. In the interimuntil the station
got built, the shuttle could provide a delivery service
for satellites going to orbit and also act as a smal
space station where various manned and unnmanned
experiments could be carried out.

Over tine, the design of it was shifting back
and forth about which m ssion should get priority and
al so what was the npbst cost-effective way to go about
doing it. It would have provision for both manned and
unmanned types of payload interaction. In other words,
in sone cases it mght be just like a truck taking
sonet hing up and dropping it off and in other cases
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there m ght be a hands-on role where you wanted to do
sonething to the spacecraft that you had taken up

Maybe you woul d set certain controls on it,
drop it overboard and cone back later to pick it up, et
cetera. But the main driving force for the space
shuttle did not conme fromthe Pentagon; we were m nor
pl ayers.

In effect, the Pentagon was asked: what does
the mlitary need that the shuttle m ght supply? Two
peopl e that were being asked that question were Drs.
Bob Seamans and Johnny Foster. And since Dr. Foster
was the head of R&D for the whol e Pentagon, he was the
primary wi tness speaking to the issue of which
particul ar needs of the mlitary m ght the shuttle
fulfill.

I, on the other hand, was the head of NRO and
so you mght say if you take Johnny's responsibility
for the whol e Pentagon, the spokesman for any needs the
Pent agon m ght have, then underneath Johnny is a series
of people in the Air Force and el sewhere who m ght have
sone use for the shuttle — including ne.

So | was asked whether NRO could use the
shuttle. | said if it is cost-effective, we could use
it. | said it obviously would be cheaper to put snmal
payl oads up by sone other means. You don't need this
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big shuttle with all the man-rated features and so
forth just to put up sonme small satellites. The only
ones where it would make sense for us to use the
shuttle is where we have really large satellites.

| said we have satellites that are very | arge,
t hey have wei ght and volune requirenments that are huge
conpared to nost payloads. So if the shuttle is big
enough and carries a big enough payload, it could be
t he answer to our problenms of how to | aunch our | argest
satellites.

He said, how big are these things? | said,
well, we need a volume that is 15 feet in dianeter and
60 feet long. And we need a weight capability of
60, 000 pounds.

I n any case, the volune sized the payl oad bay
and | said | cannot justify asking for any Air Force
noney to go into the shuttle unless it can handle a
payl oad of this size. They weren't getting many Air
Force custoners, so | guess they had to pay attention
to nmy spec of 15 [by] 60 feet. | gather that other
peopl e were not as specific as | was about size, etc.
So | guess that ended up sizing the shuttle.

There was a tine when people were focusing on
the shuttle being able to carry NRO payl oads. There
were also times when people were saying that sizing the
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shuttle to handle NRO s | argest payl oads woul d oversi ze
it —in effect they were saying that we shouldn't size
the shuttle just for a few payloads. | said, well, our
requirement is to have a booster that can get us into
orbit with these big satellites. |f NASA can supply

t hem t hrough the shuttle, that's fine. |If not, we wll
buy Titan IVs or whatever fromcurrent suppliers and do
it that way.

This got down to the question of how nuch
noney is the Air Force willing to put into the shuttle
R&D process -- [ End tape 1A)

My answer to that was we could put 10 or 20
mllion into the budget just to show good faith, but we
are not interested in becomng a major supporter of the
shuttl e program W' ve got enough problens of our own.

So we were willing to make sone sort of a gesture, but
not a heavy comm tnent of noney.

| specifically remenber sone of those
conversations. | don't renmenber the dates nor the
details of the context, but | was very reluctant to
become heavily involved in supporting the shuttle. |
al so thought it would be |ike nost prograns of that
nature where they end up costing two or three tinmes the
projected estimate, and | didn't want to be any part of
[that kind of exercise].
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So ny only role was to say this is what the
shuttl e would have to supply to make the NRO
i nterested, but | did not speak for the Air Force and |
did not speak for the Pentagon. That was primarily
Johnny Foster’s job and Bob Seanans’ to sone extent.
But the person | renenber being npst involved with was
Johnny Foster.

Have you had any contact with hinf

MR. GARBER: | haven't spoken with himyet,
no.

DR. McLUCAS: | think it would be worthwhile
if you did, | nmean if that question is inportant.

MR. GARBER: Are you saying that he was
speaking for the Air Force or the Pentagon as a whol e
whil e you spoke for the NRO?

DR. McLUCAS: Yes, he spoke for the Pentagon
as a whole. In other words, Bob Seamans was consi dered
tainted in the sense that he was only Air Force, but
Johnny was overall.

MR. GARBER: | see, okay. That's helpful in
clarifying things.

DR. McLUCAS: Ckay.

MR. GARBER: Thank you

Who did you speak to on your staff, as well as
on the NASA side, to comunicate those requirenents?
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Who provided you with the information to bring that
requi rement for the 15 by 60 payl oad bay over to the
NASA fol ks? Was it sonebody |ike Dr. Naka or sonebody
el se?

DR. McLUCAS: It was probably Dr. Naka. W
di scussed whi ch payl oads. By the way, although |I said
he worked for ne and not CIA he also worked for the
CIA in a generic sense. He was a good friend of Dick
Hel ns and there was no antagoni sm or reservation or
anything else in this relationship. So when | say Dr.
Naka was there, he was ny interface to the CIA. He was
in touch with all the CI A engineers and people who
woul d be working on future payl oads and woul d make sure
t hat when | spoke that | was speaking after having
under st ood what their requirenents were too.

| can't nane anyone else that | specifically
di scussed it with, but | am sure there were others.
[I] had a sort of fraternal arrangement with Bob Naka
and M ke Yarynovych. W would discuss issues like this
with them or Grant Hansen - questions such as: does the
Air Force need the shuttle? |If so, for what purposes
and so on. We had an easy way of tossing these
gquestions around and arriving at consensus. W may
have debated ny statenments about the need for a 15 by
60 payl oad bay. | don't even renenber who initiated it
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except that it was derived fromthe fact we had
satellites already in design that would require that.

MR. GARBER: Air Force satellites,
specifically?

DR. McLUCAS:  Yes.

MR. GARBER: COkay. So the discussion with
people |ike Yarynovych and Naka and presumably G ant
Hansen, as well, would be a little bit broader about
what the role for the Air Force, the Pentagon or NRO
shoul d be in supporting or not supporting the shuttle
wit |arge as opposed to the specific payl oad capacity?
Is that correct?

DR. McLUCAS:  Yes.

MR. GARBER: COkay. What is your nenory of
t hose kinds of discussions? Did you sit down and neet
often? Was it one or two neetings and roughly what

time period was this?

DR. McLUCAS: | would say that the tinme was
li ke 1972.[I later found out it was earlier. Bob Naka
thinks it was earlier, like 70 or *71. W had a few
di scussions but | don't remenber that we had nore than

just a few. Johnny probably wanted to know what our
needs were and what our druthers were and the extent to
which we were willing to support the shuttle. And
think 1've given you ny take on those questions.]
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| remenmber that | didn't want to get too
deeply involved in supporting the shuttle. | didn't

want to be considered a [dom nant] person for saying,

| ook, because |I'm putting up so nuch noney, | shoul d
get first-class treatnment. | didn't want to put up
very much noney and | was willing to take whatever
treatment | got.

MR. GARBER: COkay. You've just described your
role as perhaps a reluctant supporter at best of the
shuttle fromthe NRO perspective. What is your
recol l ection of the positions that people like Dr.
Seamans took on behalf of the Air Force and Dr. Foster
on behalf of the Pentagon? Dr. Seanmans, of course,
cane from NASA, but he also spoke out with some rather,
what | woul d consider, |ukewarm endorsenments of the
shuttle. So what is your recollection of those two
i ndi vidual s regarding the shuttle?

DR. McLUCAS: |I'mafraid | don't have any
strong nenories. But my nenory is this: Johnny Foster
had been asked to be the spokesman for the Pentagon.
Some great white father [over at NASA] says NASA wants
to do this. [Inmagine this conversation:] “Johnny, you
are representing the Pentagon; what do you want?” And
he ended up signing a piece of paper, which said “This
is what | want.”
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Then the Pentagon would | aunch up to unpty-unp
satellites over the next several years. They would be
of various sizes, nostly about so big. There would be
a few that were this big, and so on. So in order to
get us to use the shuttle you'll have to be able to
accommodat e that payload mx. W're giving you the
figures, the launches. We are giving you the weight and
the volunme requirenments.” So | have in nmy mnd -- |
assunme it exists in reality -- a letter signed by
Johnny which went to the adm ni strator of NASA saying
t hese various things that | just nentioned. It was
al so probably signed by Bob Seamans, as a principle
user of space, that the Air Force needs so and so,
whi ch woul d be everything except the NRO

| don't renenber ever signing a docunent, but
l"mnot saying | didn't. | seemto renmenber people
comng to me and sayi ng what do you need? \What could
you use, and so forth.

And | said if you can accommodate this
payl oad, we'd be happy to put it on the shuttle. [If
you choose not to neet ny needs, we can get along
without it.]

MR. GARBER: Ckay. What about Al exander Fl ax,
now he had been your predecessor as NRO director,
correct?
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DR. McLUCAS:  Yes.

MR. GARBER: Then he becane head of a speci al
outside review comm ttee that was | ooking at the
shuttle. | don't know how much of this you renenber,
but I wanted to get your input on how inportant you
t hought he was to the process of shaping the shuttle's
desi gn?

DR. McLUCAS: Well, you know, | had | ost track
of the fact that he had such a role [until | spoke to
himrecently. He said he was working with Ed David at
the White House on this.] | can imgine he could be
hel pful in terms of continuity. Some of the | argest
payl oads that we had in NRO were started under his
direction, but they got bigger after that.

| just don't have enough nmenory of it to be of
much help with that question.

MR. GARBER: (Going back to 1969, | was
wondering if you were at all involved with the Space
Task Group that | ooked at the shuttle?

DR. McLUCAS: | don't renenber.

MR. GARBER: Ckay. Well, hopefully, to give
me a sense of how you were juggling the many issues
that were on your plate on a daily basis, roughly how
much of your time was devoted to thinking about the
shuttle? Was it just a neeting every once in a while?

Advanced Conmuni cation and Transl ation, Inc.
6404 Stratford Road

Chevy Chase, Maryland 20815-5319
(301) 654-2890




© o0 N oo o A~ wWw N P

N NN N NN R R R R R R R R R
g A W N B O © 0O N O OO M W N B O

27

Were you working on it nore steadily? What kind of
demand did it put on your time?

DR. McLUCAS: 1'd say it was very sporadic.
It did not involve a lot of time. It was nmainly a
question of drawing on my know edge of the overal

wor kl oad that we had and i f soneone cones in and asks

[ me] questions and | give them answers, | don't
remenber any times | said “Well, I'lIl have to do sone
wor k and get you an answer l|later.” In other words, it

was very general in nature.

MR. GARBER: Now as Undersecretary of the Air
Force at this tinme period, again, '69 to '73, were you
i nvolved in the Air Force agreeing to be a shuttle
partner in 1971 and then in 1972 to kick in some npbney
for building the launch facilities at Vandenberg Air
Force Base? Was that nore Dr. Seamans' role?

DR. McLUCAS: Well, | would say that was nore
his role. The way we -- | should nmake a comment about
our nmode of operating together. Those itens in which
he was the | eader and | was his alter ego, we woul d
tal k over the issues involved in that particular
program at that time. The way we operated was | would
sit in on his staff nmeetings, find out what issues were
on the table, sit with himand discuss with himand his
assi stants whatever those itens were to the point where
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| understood what his position was. [Obviously, | also
made various points nyself.]

Then as long as he was in the building and
peopl e asked questions, he would respond. If he was
away, which he frequently was, | would say well, |'ve
tal ked this over with Dr. Seamans and here's his
position. (Usually it was my position too.) But since
this whole thing was his responsibility, then I'd be
speaking, |I'd say, for himand not just with my own
t houghts in m nd.

So this reply in response to the question that
you're asking is [how did he and | work together?]
Coul d you rephrase your question?

MR. GARBER: Sure. Well, specifically, | was
interested in the Air Force agreeing on paper to be a
shuttle partner in 1971 and then in the next year,
1972, the Air Force agreed to kick in sone noney to
fund the devel opment of the launch facilities at
Vandenberg. And | was wondering what your invol venment
was in those deci sions.

DR. McLUCAS: Well, I think -- I would say now
that ny view then was, okay, to keep peace in the
famly 1'd go along with this but not with any great
joy. [I'’mpretty sure that the nunber | came up with
was $10 million.] If Dr. Seamans thinks it is enough of
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an asset to the Air Force to invest some noney init,

why so be it. He's gone beyond ny own perspective as to

how much I would be willing to pay for it. He wants to
pay a little nmore in ternms of being willing to build
this facility, but so be it. In other words, | would

be a somewhat reluctant supporter of the policy.

MR. GARBER: COkay. You inplied, if | heard
you correctly before, that the driver for the payl oad
bay size requirenents that you conmuni cated to NASA
were comng fromthe NRO side of the house rather than
the Air Force side of the house. | wanted to confirm
with you that that was correct and al so ask you if you
can di scuss now what ki nds of payl oads these were? |
don't need to know the specific details, but basically
whet her they were reconnai ssance or sone sort of
mlitary versus intelligence payl oads that you were
| ooking at flying on the shuttle.

DR. McLUCAS: We were tal king about
reconnai ssance payl oads which we wanted a certain
preci si on which required photographic systens big
enough to achieve the resolutions that we wanted. [We
were] talking fromthe perspective of the time. O
course, everything involved in that was very hush-hush
at that tinme -- nost of it still is -- but I find it an
i nteresting coincidence that the Hubble tel escope | ooks
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an awful lot like some of the satellites we built in
t hose days. Why reinvent the wheel ?

MR. GARBER: That sounds like an interesting
story we can tal k about at another tinme. Thank you.

In addition to the payl oad bay size, one other
requirement that I'minterested in is the cross-range
capability of the shuttle. |In particular, it seens
that the Air Force or perhaps the Pentagon at |arge or
perhaps the NRO -- |I'd like to try and parse out those
distinctions a little bit nore -- was interested in the
cross-range capability because of the ability to do a
pol ar orbit once around the earth and then to | and
agai n.

Now, this has been witten about a little bit,
but I wanted to get your inpressions about whether this
was really the driver for cross range or whether it was
sonet hi ng el se?

DR. McLUCAS: [Well, what | remenber now is
that | made no case for it at the tine.]

MR. GARBER: Ckay.

DR. McLUCAS: Now it may [very well be soneone
el se's interpretation of the NRO requirenment, but it is
not one that | renenmber discussing in connection with
the shuttle. As | said just now, M ke Yarynovych
t hi nks he m ght have been the source of sone comments
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al ong those lines. But of course, he was not speaking
as an NRO spokesman when he said whatever he said.]

How did | get so involved in this story?

MR. GARBER: Well, we were tal king about the
m ssion for the shuttle, the proposed m ssion for the
shuttle to do a once around polar orbit and the inplied
requi rement of cross range.

DR. McLUCAS: Yes.

MR. GARBER: Now you just described how a true
reconnai ssance satellite would be in orbit all the
time. The reconnai ssance satellites would be in
geosync orbit so they woul d be watching the sane spot
all the time or they would cone around every so often
to ook at a spot on the ground. But I'mstill not
quite clear on what the m ssion would be for a once
around polar orbit. Wuld that be nore of an Air Force
mlitary mssion to |launch sonmething or to retrieve a
satellite before the Soviets even knew what happened,
or would it be sonehow nore for reconnai ssance
purposes? Wuld it be nore of an Air Force m ssion or
an NRO m ssi on?

DR. McLUCAS: A good question. When | was
running it, NRO was interested in that quick up and
down node, and there were people who felt that that was
an inmportant m ssion to be able to carry out.
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In fact, it would be worth building an

ai rplane that could do that if you could do such a

t hi ng.

MR. GARBER: A reconnai ssance airpl ane?

DR. McLUCAS:  Yes.

MR. GARBER: Like the U2 or sonmething |ike
t hat ?

DR. McLUCAS: Like the DynaSoar.

MR. GARBER: Ckay.

DR. McLUCAS: No, the U2 is a very slow
ai r pl ane.

MR. GARBER: O SR71, sonething like that?

DR. McLUCAS: Yes, extrapolation of the SR71
m ssion. [When you nmention that, | get distracted by

t hi nki ng about ny SR71 flight.] But there is a class
of, shall | say, mlitary dreaners who think that it
makes perfectly good sense to be able to, within a
coupl e of hours, put an aircraft into space, overfly a
target and conme back down. [Sonetinmes these people
want to drop sonething |like a bonb, but realizing that
it is very hard to drop sonething, they fall back on
just going up to get sone information.]

[Let’s tal k about an exanple where you m ght
want such a capability. Let’s say you wake up one
norning and find that the Russians have invaded
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Czechosl ovaki a. You don’t know what’s going on so you
want to get information imediately. You would like to
be able to | aunch something on very short notice, fly
over the target area, get the information and give it
to the President in a couple hours' tinme. Fromtine to
time, such questions canme up and we did a nunmber of
studi es of what m ght be good alternatives to achieve

such a capability.]

Frankly, 1 don't renmenber raising that issue
with the shuttle. That doesn't nean that | have a
perfect menory or anything else. | don't know why it

had that cross-range requirenent [unless the people at
NASA or the people higher up in the adm nistration felt
they wanted it. There were PSAC panels review ng such
things all the time and they m ght have been the source
for such things.]

MR. GARBER: So you don't renenber
specifically what the once around polar orbit ni ssion
woul d have been for; is that correct?

DR. McLUCAS:  Yes.

MR. GARBER: Ckay. Let nme ask it one nore way
and then we will nmove on to sonething else. Do you
remenber it being pushed by sonmebody on the Air Force
si de versus sonebody on the NRO side?

DR. McLUCAS: No, | don't.
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MR. GARBER: You don't recall either way?

DR. McLUCAS: | just don't renenber either
way.

MR. GARBER: Ckay.

DR. McLUCAS: You shoul d have been here 15
years ago [when | m ght have renenbered it.]

MR. GARBER: COkay. In talking to sone other
NASA f ol ks about the shuttle devel opnment, they
menti oned that there was such a thing called the
configuration change or the change control board. |I'm
not quite sure exactly what it was called, CCB, where
they would sit down and hammer out different
requi rements and how t hat would affect the various
subsystens and that was fairly frequently. |'m not
quite sure how often, but fairly frequently. Did you
participate in any of those neetings fromyour Air
Force/ NRO capacity?

DR. McLUCAS: Frankly, | don't renenmber doing
it [but]l know that it is a standard practice to have
such CCBs. | don't renmenber being personally involved
in one for the shuttle.

Okay. So you don't recall if there was
sonebody else |like Dr. Naka involved with that either,
then, | guess?

DR. McLUCAS: No, | don't. You said you
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tal ked to hinf

MR. GARBER: | talked to him yes.

DR. McLUCAS: As we sit here, | think of other
people that | hope you talk to like Philip Cul bertson.

MR. GARBER: Ckay.

DR. McLUCAS: Have you tal ked to hinf

MR. GARBER: | just made an appointnment to
talk to himin another nmonth or so.

DR. McLUCAS: Ckay. Because he is probably a
very good w tness.

MR. GARBER: Perhaps at the end we can go over
the list of folks | have spoken to and you can give ne
nore suggestions; is that okay?

DR. McLUCAS: Ckay.

MR. GARBER: |’ m fi ne.

Let's talk a little bit nore about the
different communities in and around the Air Force.

You' ve given ne an overview on the shuttle issue, but
maybe you coul d just broaden the scope of your answer
to address this question: what were the rel ations
between the NRO, the Air Force and NASA |ike wit |arge
during this tinme period, '69 to '73? Or you can
continue to say '75 when you were still here as Air
Force secretary?
DR. McLUCAS: Well, let's see. | renenber the
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relati onship as being a very warm one. | renenber
neeting with JimFletcher and, let's see, who are the
different adm nistrators that would -- do you renmenber
when Jim Fl etcher served?
MR. GARBER: Fletcher started, | think it was
"72. [Actually *71]. Paine was in office right before
t hat .
DR. McLUCAS: Well, I"mgoing to be a

di sappointing witness here. MW nenory is that we had,
shall 1 say, very cordial interaction[s with each
other.] We had a high-ranking Air Force general who was
sort of an official liaison [officer] and he was well -
li ked by the Air Force and well-Iliked by the NASA
people. He was very effective in his role of danpening
down any problenms that m ght arise because of |ack of
i nformation. General Jake Smart was in that role [for a
while after he retired fromthe Air Force. |'m not
going to renmenber who el se served in that capacity.] |
don't renenmber any problens--1 just remenber good
wor ki ng rel ati ons. [ On anot her subject, | remenber
going to NASA when | was with DDR&E and tal king to Ray
Bi spl i nghof about mnmy concern about the | ack of NASA
research for the benefit of the Pentagon. | said, |ook
you guys are not doi ng enough basic research on
ai rplanes. You ought to do nore. Ray gave ne their
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pitch about all the good things which he said they were
doi ng on our behalf.] {As you ask me these questions,

| " m describing a sort of a sweetness and |ight
situation. | remenber our relations as being generally
good. It's probably not totally realistic, but that's
the way | renmenber it.

MR. GARBER: \What about the relations, in
general, between the NRO and the Air Force at that
time? You were in a prinme position to see both sides
of the house.

DR. McLUCAS: Well, that was a m xed bag.
was very sensitive to the fact that a | ot of senior
bl uesuiters in the Air Force resented the existence of
NRO. Sone of the best people in the Air Force were
very resentful about the NRO, which was a great
di sappoi ntment to nme because as head of the NRO, |
t hought we were one hell of a good outfit and we were
doing all these wonderful things and satisfying a good
fraction of the requirenments that the President's
of fi ce needed answers to.

At the sanme tinme, nost of the senior Air Force
of ficers thought that given the same anmount of noney,
the Air Force would do a better job than the NRO was
doing and that the creation of the NRO had been a
m stake and that there were ways al ready established
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whereby the Air Force Systens Conmand could work with
NASA/ CI A and coul d deliver anything that the NRO could
do.

Well, if you [ask] what was the difference
bet ween havi ng NRO manage it and having Air Force
manage it, the main difference was we were bypassing
various levels of Air Force managenent which sone
peopl e t hought were addi ng bureaucracy, but not adding
capability.

MR. GARBER: |'m sorry, bureaucracy, in which
side, the NRO side, you nean?

DR. McLUCAS: No, on the part of the Air
Force. There were too many |evels of review -- too
many steps in the chain of command in the regular Air
Force.

MR. GARBER: Oh, | see. The NRO subverted that
or found out a quicker way to get the job done?

DR. McLUCAS: Yes. So we considered ourselves
a streanlined managenent that could do things faster,
that did not overlay everything with several |ayers of
unnecessary nmanagenent. [And we felt that we did not
| ose efficiency by skipping some essential |ayers in
ternms of productivity or anything else. It was just a
stream ined and better way to go.] That was the NRO
Vi ew. | supported that view, but | thought it was
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too bad that the Air Force didn't appreciate what we
were doing and especially it seened to ne |ike sour
grapes on their part to downplay what we were doing.
They felt so strongly agai nst NRO because they were

j eal ous, envious, et cetera. So to the extent
possible, | tried to play that down. First, | tried t
be a good guy, when wearing ny hat as a deputy to Dr.
Seamans. | would work with nost of the top Air Force

peopl e on other issues than NRO. So that if | cane

39

0]

around on these other issues, | would not be considered

conprom sed by the fact that I was fromthe NRO

Rat her, on those other overtures, | was comng into
their lives as his alter ego. And to sonme extent, |
was successful.

| think there were a | ot of people in the
hi erarchy who felt that the NRO was a bad idea, but if
it was McLucas doing it, it's probably better than it
woul d ot herw se Dbe.

MR. GARBER: Well, that is a nice conplinment
for you, certainly. Going back to after you outlined
t hose rel ati ons between those three entities, the NROG
the Air Force and NASA, given that background, let me
go back to sonething we tal ked about a little bit
earlier, which is who is pushing for what and how t hat
related to the shuttle. Let me ask it this way:
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Qut si de of NASA, were there any clear advocates or

cl ear opponents to the shuttle? |1'mthinking about,
obvi ously, the Air Force or the NRO or soneone el se at
t he Pent agon.

You descri bed yourself as a rel uctant
subscri ber to shuttle and Dr. Seamans as well, as |
understand it. What about other people that were
there, were there any other people clearly pushing one
way or the other that you recall?

DR. McLUCAS: A quick answer is no. | don't
remenber that as being nmuch of a big deal. I'mafraid
" m just not very hel pful on that subject.

MR. GARBER: Ckay. So your fuzzy nenory is
just roughly that everybody was sort of in the m ddle,
and reluctantly agreeing to it. Is that roughly
accurate?

DR. McLUCAS: Yes, | think so. | don't think
many people in the Air Force felt they had to worry all
t hat much about the shuttle. | think nost people in
the Air Force felt it was NASA's problemto deal wth.
On the one hand, we don't want to take it on as our
problem but, okay, let themdo it if they want to.

MR. GARBER: Again, you had neetings every
once in a while to discuss this, but, say, in the four
years that you were Air Force under secretary, roughly
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how many meetings do you think you had to tal k about
t his?

DR. McLUCAS: Use of the shuttle?

MR. GARBER: To cover the shuttle design and
use of the shuttle?

DR. McLUCAS: Maybe about half a dozen.

MR. GARBER: Ckay. Again, you recomrended
that | talk to Johnny Foster, but you had just roughly,
fromyour opinion, put himin this general canp of sort
of mddle of the road endorsing shuttle. Is that
correct?

DR. McLUCAS: Uh-huh.

MR. GARBER: Ckay.

DR. McLUCAS: [Johnny Foster is really such an

outgoing guy.] He's not a passive participant on any

subject. He's up front, he's enthusiastic. The |ast
time | saw himhe was still running up the stairs.
He’ d say: Well, gentlenen, what are we neeting for

today? Let's get on with it! He's that kind of guy. So
i f he was asked to round up support for the shuttle, he
would do it. In this case, | think he was asked to
speak for the Departnment of Defense (DoD) as a whole
about their possible utilization of the shuttle and
when subsequent questions cane up, he should be a good
representative for the whole shebang and he woul d
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understand the views of all the potential customers and
t he potential uses and be in a position to represent
t hem properly.

MR. GARBER: What do you think about the
contention that the main reason that the Air Force
supported shuttle was sinply to advance the state of
t echnol ogy?

DR. McLUCAS: | hadn't heard that, but I'm
sure that was a subsidiary, a desirable thing about the
shuttle. It would push the technol ogy of aerospace.
don't ever renenmber seeing this focus being put on it
as far as the Air Force was concer ned.

MR. GARBER: So are you inplying that NASA was
doing it just to push the edge of the envel ope
technol ogy for theminstead of the Air Force?

DR. McLUCAS: Well, I'"msaying there is
certainly a class of people, in which I include nyself,
[that believe that NASA is the descendent of the NACA
and as such, they should continue NACA s role of making
advances in the aerospace field, irrespective of
whet her there are specific requirements for everything
t hey do].

MR. GARBER: Ckay. After you communi cat ed
the requirenments for payl oad bay size and -- well,
was going to say cross range, but it sounds |ike
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per haps you weren't so involved in the cross range
aspect of it; is that correct?

DR. McLUCAS: | think that's correct.

MR. GARBER: Let's tal k about the payl oad bay
requi rements and the size, the dinensions and the
payl oad capacity. After you communi cated those to
NASA, that's basically what the shuttle ended up wth,
it's a 15 by 60 bay with, I think, a 60,000 pounds
capacity. Do you feel that in retrospect now that the
mlitary/ NRO s input on this in defining those
requi rements was critical? On the one hand, you could
say, yes, because that's the way it came out. On the
ot her hand, potentially you could say no and say that
NASA per haps woul d have done this anyway. | have
spoken to sonme people who have conme down on both sides
of this issue, so | was wondering what your take woul d
be?

DR. McLUCAS: Your specific question is?

MR. GARBER: The specific question is how
significant do you think the mlitary/ NROs role was in
defining the payload bay requirenents for shuttle?
Woul d NASA have done that the sanme way w thout your
I nput ?

DR. McLUCAS: Well, | think the answer to that
is no, they would not have. | think that NASA woul d
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have been better off if they had not had that
requi rement and had settled for sonething sonewhat
smal | er.

NASA struggl ed over the years to get a
reliable engine for the shuttle to achieve those, shall
| say, sonewhat extrene requirenments. To get the
ability to handl e those huge payl oads. They could have
handl ed 90 percent of the requirenents with, let's say,
a 40, 000 pound payl oad versus 60, 000.

MR. GARBER: |'msorry to interrupt, but you
are saying that NASA could have handled its own
payl oads that way, not counting NRO or Air Force
payl oads with a 40,000 pound payl oad?

DR. McLUCAS: | think NASA woul d have been
better off to build a shuttle that did not have such
extrenme requirenments. |If the shuttle had been smaller,
it would have been easier to build. That's all I'm
sayi ng because, you know, the engines are always on the
edge ready to bl ow up because you're driving themtoo
hard. [Also the larger shuttle means] various other
requi rements such as the size of the booster rockets
and so forth are all affected.

| don't think NASA had any requirenment for
that large a payload bay. | don't think they would
have built it that way if there weren't some potenti al
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custonmers whose business they really felt that they had
to have. | frankly don't know that | understand the
NASA phil osophy on this, but nmy version of it is that
they said we've got to build a shuttle that will handle
everyone's needs, otherwi se we won't get the support

needed. If we go to the Hill to testify and get asked

whet her this will handle not only our own payl oads but
t hose of the Air Force, etc., we have to say yes. |If
we say no, they'll say well, how can you justify this

thing if it won't even handl e the payl oads we know
about much |l ess the ones that haven't been invented
yet?

l"m making this up, | don't really know |
guess there are people who have the specific answer to
t hat question. There should be people like Jim
Fl etcher, Tom Paine, and so forth, who would know the
answer but both of whom are dead.

On the other hand, Phil Culbertson is sitting
there in Florida waiting for your phone call.

MR. GARBER: | hope to speak with him soon.

" mgoing down to Florida at the end of February.

Do you feel that overall the NRO Air Force got
everything that you wanted in ternms of capabilities of
the shuttle?

DR. McLUCAS: That's a trick question.
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MR. GARBER: | didn't nean it that way.

DR. McLUCAS: | nean it inplies that the Air
Force wanted the shuttle.

MR. GARBER: Well -- okay, go ahead.

DR. McLUCAS: We wanted to have boosters to
| aunch certain payloads. As far as | know in 95
percent of the requirenents there was no need for a man
on board. |'mnot saying 100 percent, because |I don't
know about that last 5 percent. | don't know
personal |y of any payl oads which required a nan on
board, so what we needed was a big booster, which we
eventually had in the Titan IV and the tim ng of that
was based on how hard we worked to get it. W had
Titan Ills a long tine before we had Titan IVs. [If no
shuttle had been built, we could have had Titan IVs
sooner.

So | have trouble justifying the shuttle from
a mlitary standpoint.

MR. GARBER: \What do you think the prinme Air
Force m ssion was? How was it articulated for the
shuttle? Do you recall discussions of that? Like once
the Air Force commtted verbally or politically to
goi ng ahead with the shuttle, even though it wasn't
ki cking in any nmoney except for the launch facilities
at Vandenberg. OCkay, the Air Force had agreed to
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support it politically but what was the real Air Force
m ssion? Do you feel that there never was one clearly
defined?

DR. McLUCAS: No, | agree with you, | don't
think there was an Air Force m ssion clearly defined.
| think there was an agreenent which was put together
by Johnny Foster which said that the shuttle wll be
available -- will be capable of certain things and that
to that extent the mlitary should use it in the nornal
course of business. That it has certain payl oad
capabilities and that the extent to which NASA can
build a launch[er] to neet those requirenents, to that
extent it would be valuable to the mlitary which |
think is different than saying there was a requirenment
for the shuttle.

There is a requirenment to be able to | aunch
certain payl oads and the | aunchers can be |ike the
shuttle or like the old expendabl e boosters and the
mlitary didn't have a strong feeling one way or the
ot her.

MR. GARBER: COkay. Are you ready for another

question. In your book called Space Commerce, you

wrote that at the end of the Carter Adm nistration when
the shuttle programwas in jeopardy in the |ate 70s,
"that as the cost of the shuttle grew, all financial
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realismand pricing policy went out the w ndow and
prices were set for purely political reasons.” That
| ast part's a quote.

DR. McLUCAS: It sounds |ike a quote.

MR. GARBER: Pardon me for reading it
verbatim

How far back in time do you think that this
applies, that the unrealistic pricing policy for
political reasons applies?

DR. McLUCAS: Fromthe openi ng day.

Everyt hi ng was overstated. Some of that was NASA's
fault. A lot of it was just a sign of the tinmes, that
space was going to be this wonderful new environnment,
peopl e woul d be going up every few days. W never cane
within an order of magnitude of the total volunme of
traffic that we had in m nd when we were contenpl ati ng
buil di ng the shuttle.

My story is that we envisioned a systemthat
woul d be | aunched every week, maybe once a week or
maybe twice. W would even put up such a system so
often that you would get the econom es of scale and you
woul d achi eve unit |aunch costs in the fewmllion
dol | ar range.

| seemto renenmber 5 mllion a launch. [|'m
not sure about that figure, but, anyway, a |ow nunber
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like 5 or 10 mlIlion, but what we ended up with was a
system where the | aunch costs were neasured in the
range of hundreds of mllions. It depends on when you
| ook as to what the estimtes were, but there is a
string of dots you could connect that shows the cost
goi ng up, up, up. The later it is, the higher the
estimte is.

So instead of achieving something where you
reach a peak in cost as you nake investnents, and then
as you make nmore and nore | aunches, the cost cones down
-- we never got to that state; this never occurred. So
they went up into the hundreds of mllions and stayed
t here.

MR. GARBER: In these discussions they had
about shuttle design and for Air Force and NRO s
participation, did you ever sit down and tal k about
what kind of flight rates seenmed feasible?

DR. McLUCAS: Many ti nes.

MR. GARBER: And what did you think at the
time?

DR. McLUCAS: They were al ways overesti mated.

And, of course, the shuttle |oss, the
Chal | enger | oss, added several years of delay and
several degrees of realismto the whole discussion. |
think I said in the book that the psychol ogy of this
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whol e thing was transfornmed by that accident and we
totally flip-flopped on our policy. [As | said in the
book, we went froma plan to | aunch as nany payl oads as
possi bl e on the shuttle to one where we woul d | aunch
only those payl oads which required the shuttle.]

| renmember a conversation | had with Ji m Beggs
when he was NASA admi nistrator. He called ne and he
was terribly enthusiastic (this was before the
Chal | enger accident.) We had agreed to | aunch sone of
our payloads -- | was at COMSAT at the tine -- on the
shuttle. He said, John, tell ne what our price would
have to be so you would commt all your |aunches to go
by shuttle? | said, there ain't no such price.

There are certain market conditions out there.
You and everyone else in the business are quoting
prices that have very little to do with costs and as
|l ong as that is the situation, there will never be a
time when | can say that we can give you all of our
busi ness. There is a story going around and | can't
prove it but | believe it is true.
[ End Tape 2A]

What ever prices are set by you at NASA, the
Eur opeans at ESA will underprice you if only by a
dol lar. COMSAT is a nmenber of the Intel sat consortium
[and the other |arge nenbers of Intelsat are the sanme
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Eur opeans who build the Ariane rockets.] Therefore, we
have to take their views into account. In order to get
unanimty on NASA doing all the |launches, we would have
to do inpossible things. There's no way we'd ever get
ESA people to vote not to use Ariane as a | auncher.
[ The French, for one, would demand that a certain
fraction of the |l aunches be done by them]

Therefore, since you are using a nonrealistic
price already, there is no way you can underbid the
ot her supplier and force us to buy it fromyou, because
sone of our partners will underprice you a dollar after
you have set your new pri ce.

Wel |, enough of that.

MR. GARBER: On a related topic, though, in

your Space Commerce book you al so discuss how the Air

Force tried to adapt as many of its payl oads as
possible a little later on -- | guess we're talking
about the late '70s now. The Air Force tried to adapt
as many of its payloads as possible to be able to fly
on the shuttle.

DR. McLUCAS: Yes, it was a very expensive
activity. By the way, | think it was the early 80s.

MR. GARBER: Uh-huh. How did the mlitary or
the intelligence community feel about this? Did they
feel that it nade sense or that it was a waste of tine
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and nmoney and they resented it or what?

DR. McLUCAS: Well, | think the answer at that
time would be that the people in charge felt that it
was i nportant enough to focus attention on the shuttle.

The way to keep it viable was to make sure that any
new payl oads that were devel oped were devel oped with
the shuttle in mnd. | had ny own attitude about what
t he people at that tinme did. Hans Mark was invol ved.

Have you tal ked to hinf

MR. GARBER: No, but | plan to and | have a
coupl e of questions for you about him as well.

DR. McLUCAS: His attitude when he cane to the
Air Force after having served at NASA not surprisingly
was pro-NASA. So he used his influence to bol ster
support in the Air Force for the shuttle.

| renmenmber reading an article that soneone
wr ot e about the dangers of the militarization of NASA
and | said to nyself, that may be a danger, but a nore
serious danger is the NASAfication of the Air Force.

It seemed that we had people going to the Air Force and
using their clout in the front office to say that the
Air Force had to adapt all those expensive payl oads so
that they would be shuttle conpatible. O course that
will be very expensive. Not only did we incur a |ot of
costs that way but then the shuttle was grounded,
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maki ng t he whol e exerci se very counterproductive.

MR. GARBER: \When the shuttle got grounded
after the Chall enger accident, right?

DR. McLUCAS:  Yes.

MR. GARBER: But now in your book you al so
di scussed that in the early '80s before the Challenger
accident, but after the shuttle first flew
operationally.

DR. McLUCAS: April 12th 1981.

MR. GARBER: Right. That after the shuttle
first flewthe Air Force changed its m nd and realized
that the shuttle-only policy wouldn't work. The Air
Force went forward with the CELV, the conplenentary
expendabl e I aunch vehicle program Wat do you think
made the Air Force change its mnd at that point? Was
it seeing the shuttle fly sonehow and then realizing
t hat somehow it couldn't do what they thought it could
or what?

DR. McLUCAS: | think it was just a dose of
realism | credit Pete Aldridge with that and | used
to say to him “Every day | wake up and thank God for
Pete Aldridge. Thank God he did not |eave us dependent
on the shuttle.” You know, Pete also started training
for a space flight on the shuttle hinself, which has
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nothing to do with anything. But | considered it a very
realistic thing to do to keep that conplenmentary |ine
goi ng.

MR. GARBER: Well, we were tal king about the
Air Force's decision to go ahead in the early '80s and
seek the CELV policy.

DR. MLUCAS: Right.

MR. GARBER: It seems |ike Hans Mark was a rea
pusher to get the Air Force to participate and then the
Air Force sort of reversed itself. | wanted to get
your views on that.

DR. McLUCAS: Well, 1 thought that Hans was
l etting his biases show in pressing the Pentagon to go
his way to nake NASA | ook better by getting everyone
signed up to take the oath that they would use the
shuttle. To spend hundreds of mllions converting
payl oads to be shuttle conpatible and to spend, |
guess, it was literally billions on the West Coast
| aunch facility. | don't know how nuch of that
decision lay at Hans' feet, but | think a |arge part of
it goes there.

I think that whol e exercise of becom ng
dependent on the shuttle was counterproductive; the
conpl ementary ELV was essential and I still renmenber
t he sinking feeling about not being able to get into
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orbit when we wanted to.

MR. GARBER: After Chall enger, you nean?

DR. McLUCAS: Yes. That everybody knows that
all launchers will fail at one time or another.
Therefore, the nore different |aunchers you have the
better off you are. Usually we've decided to keep
buil di ng at | east one nodel of a given class.

But anyway, as | say, | was very grateful to
Pete Al dridge for having taken a stand, you nmi ght say
i ndependent of the Hans Mark approach.

| saw Hans Mark recently at the secretary of
the Air Force's Christmas party and he is still at the
Pent agon, as you know.

MR. GARBER: Yes, he's DDR&E, right?

DR. McLUCAS: Right. Yes, he's got the title,
but not the job.

MR. GARBER: Really. Wat do you nean by
t hat ?

DR. McLUCAS: Well, what used to be called
DDR&E i s now call ed the Undersecretary for acquisitions
and technology — the job held nost recently by Jacques
Gansl er, which is the old DDR&E job. DDR&E is now a
shell. That's ny statenment. | don't know if you woul d
agr ee.

MR. GARBER: Ckay. (oing back to your
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statenment that you are thankful to Pete Aldridge every
day for diversifying the |auncher fleet basically.

That is in the early 80s that you' re tal king about,
correct?

DR. McLUCAS:  Yes.

MR. GARBER: Before that, though, did you ever
feel that relying on the shuttle for all these NRO and
Air Force payl oads was a nmistake? |If so, when did you
think that and what pronpted that?

DR. McLUCAS: [I'mafraid | mssed the critical
phrase in there.]

MR. GARBER: |'msorry. Did you ever think
that relying on the shuttle to |aunch all the Air Force
and NRO payl oads, relying solely on the shuttle was a
m st ake before Pete Aldridge canme into office in the
early '"80s? |If so, what pronpted your thinking that
way and when did you think that?

DR. McLUCAS: Well, as far as | know, |
t hought it all along. In other words --

MR. GARBER: You characterized yourself as a
reluctant supporter, but you still supported it
somewhat, correct?

DR. McLUCAS: Yes. | supported it because how
could I not support it? [If boosters are typically a
problemin terms of launch reliability and sonmeone has
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anot her way of |aunching things, why not be able to use
it?] But if somebody conmes along | ater and says,
that's the only way you [can get into orbit, that's a
very] different statenent. To say that you are willing
to support it and use it if it will neet certain
requirements is one statenment, but nobody asked ne

[ whether | would be willing to use it while we cl osed
down every ot her booster production line]. Then you
are asking a nmuch nore difficult question, and |'ve
never been able to answer that one.

|"d have to say, look, | agreed to use it if
it is available and it neets ny requirenents. | didn't
agree | would close down everything else in order to
generate business for the shuttle.

MR. GARBER: Well, when do you think those
rules of the game changed, that it would be everything
only on shuttle?

DR. McLUCAS: Well, | don't know, but it
changed very closely after Hans came to the buil ding.
| don't know if he brought that line with himor
whet her he was executing a policy which sonmeone el se
gave him but it certainly happened about the tinme he
showed up.

As well, of course, with Harold Brown. Wit a
m nute. Let nme start over. Harold Brown was secretary
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of Defense and that was in '76, right?

MR. GARBER: Carter Adm nistration, right.

DR. McLUCAS: Harold Brown brought in John
Stetson as the secretary of the Air Force. Hans was
under secretary.

MR. GARBER: | believe Dr. Mark was secretary
of the Air Force in the late '70s?

DR. McLUCAS: Yes. Well, he noved up when
John Stetson left. According to me, John Stetson never
found his way to the nen's room and it wasn't too | ong
before Hans Mark noved up. Sonetinme in there about the
time Hans Mark showed up is when we went to the shuttle
only approach and the begi nning of a very bad policy.
[And by the way, if I’m not m staken, when the Carter
crowd left town, Hans noved back to NASA as deputy
adm ni strator. ]

MR. GARBER: COkay. Now in the early '70s,
however, the fol ks from Mat hematica -- perhaps you
recall that study -- they were predicting flight rates
of 50 shuttle flights a year and basically assuni ng
t hat everything, civilian payl oads, scientific
payl oads, comrercial, mlitary, intelligence,
everything would fly on the shuttle. So do you feel
there is some kind of disconnect there, that you on the
NRO and Air Force side didn't really sign up to that at
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t hat point even though they were assunm ng that or how
did that play out?

DR. McLUCAS: Well, | don't agree that we ever
signed up for it, but I claimed that no one ever stood
over nme and said, look, this is going to be the only
gane in town. You've been acting reluctant about the
shuttle, but if it is the only gane in town, you' d be
foolish to be so reluctant. You should be saying | not
only support, but | want to make sure it gets supported
in such a way that blah, blah, blabh. [ But no one ever
went through this exercise with ne.]

Now, whether they were doing it and | was
ignoring it, that's conceivable. | may have been sort
of | aughi ng about this. You know, they were assum ng
all these | aunches being handled by the shuttle, and
cane up with these artificial |aunch rates based on
their nunbers — maybe | said: let them have their fun.

MR. GARBER: COkay. let's take a little bit
different tack and I'd like to ask you what your take
was on establishing or creating a reusable | aunch
systeminstead of nodifying existing ELVs. \What do you
t hi nk about that in hindsight or what did you think at
the tinme?

DR. McLUCAS: |I'mafraid | didn't track you

MR. GARBER: The conventional w sdom at the
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time, and | still believe it is the conventiona

wi sdom is that by going with a reusable | aunch
vehicl e, you save costs in the long run. It may cost a
little bit nore in terns of devel opment up front, but
that it will be cheaper in the |ong run because you
will be able to use it repeatedly w thout manufacturing
and throw ng away conponents. So that is one approach,
totally reusable.

The ot her approach, of course, is ELV where
you | aunch it once and you never recover it. And the
shuttle is sort of a mx. It is nostly reusable, but
it is not totally reusable. The refurbishment of the
rockets isn’'t exactly the nost efficient system the
external tank burns up, so it is sort of a mx in terns
of reusability. But the prem se behind the shuttle, it
seens to ne, is that it was based on this concept of we
shoul d design sonething that is totally reusable and
that in the long run that will be cheaper.

Do you think that assunption made sense in
hi ndsi ght, and what did you think about that? Was
t here di scussion about the two approaches of using an
RLV versus an ELV approach at the tinme and what were
you com ng out and saying at that tine in the early
' 70s7?

DR. McLUCAS: | don't renmenber having a

Advanced Communi cation and Transl ation, Inc.
6404 Stratford Road

Chevy Chase, Maryland 20815-5319
(301) 654-2890




© o0 N oo o A~ wWw N P

N NN N NN R R R R R R R R R
g A W N B O © 0O N O OO M W N B O

61

position at that tinme. | don't renmenber being asked
that question. | think my belief all along has been a
nostly reusable systemis the way to go. The argunent

has changed a little bit lately when people say single

stage to orbit. | don't believe in that. |If | had
|l eft my jacket on, | could show you a pin in the
j acket .

MR. GARBER: You need a pen?

DR. McLUCAS: No, a P-I-N

MR. GARBER: Oh, pin, |I'msorry.

DR. McLUCAS: A pin which shows a reusable
rocket. It's an X34. It's small.

MR. GARBER: Two-stage?

DR. McLUCAS: Two stage. | don't think a
single-stage is practical. You mght be able to
denmonstrate it as a stunt, but | don't think it would
be cost effective. | believe in reusability, | think
it is the way to go.

| think it is very practical, as long as you
don't make sone statenent |ike single stage. |'ve
al ways felt this way. 1In other words, |I'm not agai nst
the shuttle as a concept except it has to be man rated
and, therefore, has all these features which come from
bei ng man rated which would not be required otherw se
which made it cost a | ot nore noney.
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MR. GARBER: Speaking of that, nore generally,
do you feel that the shuttle is too conplex a design
beyond just the human rating? There are sone people
who woul d argue nore generally that NASA |ikes to take
a high tech approach to things and, in effect, over
design[s] certain systems. Do you feel that's the case
with the shuttle or not?

DR. McLUCAS: Well if you're going to take
people on board, | don't think it is over designed. |
think the main thing wong with the shuttle devel opnment
was t he exaggerations, the talk which was unjustified
about what the cost would be and, [therefore, we were
led into it gradually so we never faced reality. Wat
we t hought we were doing was assisting them by agreeing
to use the shuttle under certain conditions for certain
payl oads. | would like to think that if NASA had known
what it would eventually cost, they probably would have
waited longer to start it until they had better ideas.

MR. GARBER: Were you surprised at all by the
final design of the shuttle?

DR. McLUCAS: Not really. They tal ked about
how it was not nearly as good as it could have been if
t hey had had nore noney. They had tried to build it
cheaply. They tried to reduce the R&D cost by settling
for a systemwhich is nore expensive to operate. |
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don't know the extent to which that is a true
st at enent .

The theory is they could have built a much
sinpler systemif they had been willing to spend enough
noney during the R&D stage. That's not apparent to ne.

I'"mnot saying it's wong, | just say |I don't know
whet her it is true.

Do you have a feeling?

MR. GARBER: Well, I"minterested in your
opi ni ons today.

DR. McLUCAS: M opinion is that considering
what they were trying to do, the shuttle is not too bad
an approach except, as | said earlier, it ended up
dependi ng on the engi ne which was bei ng overdriven and
too close to its safe margins and that a | ot of the
exaggerati on had taken place about the actual cost of
the system | also think it was a m stake not to make
t he tanks reusabl e.
| think I have sonmething in ny book about that.

MR. GARBER: Ckay. |'ve just got a few nore
questions for you if that is okay. Your personal view
on this, do you view space as an extension of air
travel or sonmething separate?

DR. McLUCAS: Totally separate.

MR. GARBER: Were you aware of the |ong
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hi story of aerospace planes that were designed before
the shuttle, sone even before the space age began?
DR. McLUCAS: Aerospace pl anes?
MR. GARBER: Yes, like Valier's designs,

Sanger's design for an antipodal bonber, that kind of

t hi ng?

DR. McLUCAS: Li ke DynaSoar ?

MR. GARBER: DynaSoar.

DR. McLUCAS: Well, | don't think that |
focused much on them |If you say was | aware? Yes, in

a sort of general way.

MR. GARBER:  Pardon me?

DR. McLUCAS: |I'maware in a general way that
such desi gns have been considered. | was involved in
t he DynaSoar back in the 50s. [W nade proposals on
it. Like |l said, when | was a potential subcontractor
to Genn L. Martin, the proposed prine contractor. ]

MR. GARBER: |Is that fromyour Mtre
experience?

I s that what you nean?

DR. McLUCAS: No, that's before that, [at HRB]
back in the '50s.

MR. GARBER: Ckay. But you don't think that
his history of aerospace plane designs had nmuch of an
i nfl uence on people's thinking in ternms of shuttle?
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DR. McLUCAS: | don't believe so.

MR. GARBER: Ckay.

DR. McLUCAS: But |'ve never really, you know,
focused on this issue. | don't claimto know how t he
NASA peopl e got educated to the design they canme up
with.

MR. GARBER: Sure. Well, let me ask you an
Air Force question then. Do you think that Air Force's
affinity for airplanes rather than spacecraft
i nfluenced the design at all?

DR. McLUCAS: WwWell, yes, | think so.

MR. GARBER: How did that play out?

DR. McLUCAS: Well, | nean, it lands in a
conventional fashion. | haven't thought about how el se
it could | and.

MR. GARBER: Well, you could have a ballistic
capsul e or a parachute for exanple.

DR. McLUCAS: Yes, right. But would that be
cheaper or better sonmehow?

MR. GARBER: You could have a pure lifting
body wi t hout delta w ngs.

DR. McLUCAS:  Yes.

MR. GARBER: The conventional wi sdomis that
the reason that the shuttle has wings at all is that
the Air Force wanted the cross-range requirenent and

Advanced Conmuni cation and Transl ation, Inc.
6404 Stratford Road

Chevy Chase, Maryland 20815-5319
(301) 654-2890




© o0 N oo o A~ wWw N P

N NN N NN R R R R R R R R R
g A W N B O © 0O N O OO M W N B O

66

then if you wanted cross range, you needed delta shaped
W ngs instead of straight w ngs that Max Faget was
pushi ng, right?

DR. McLUCAS: Sure. Am| saying that the ways
to inprove the design by giving up the cross range, |
certainly buy that, [but I'm not smart enough to know
whet her we woul d need a cross-range capability. As far
as | know, we have never used it.]

MR. GARBER: Right. But the conventional
wi sdomis that the Air Force, as sone kind of nebul ous
i nstitution, was pushing for this cross-range
capability and |I've been trying to nail down exactly
who was pushing for that and why?

DR. McLUCAS: And you're not getting much
confort here. | don't know who it was.

MR. GARBER: COkay. So ny question a few
m nutes ago to you about the Air Force's presuned
affinity for airplanes rather than spacecraft, that's
anot her way of getting at this question of why the
shuttl e has wi ngs, basically.

DR. McLUCAS: Uh-huh.

MR. GARBER: It is really nore of a broader
soci al concept that in the background of sonmebody's
m nd they prefer airplanes rather than spacecraft and
so they figure it should be viewed nore as an airplane
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rat her than a spacecraft even though it is nore of a
| aunch vehicle, spacecraft and an airplane, all three.

DR. McLUCAS: You know, wings are hard to
beat .

MR. GARBER: | n what way?

DR. McLUCAS: For |anding. W' ve even talked
about putting wings on things to land on Mars. There
you've got very little atnosphere to play with. Here
you've got a very good atnosphere. Maybe too much
at nosphere.

These are interesting questions you're
raising, but I feel like I"mflunking the course.

MR. GARBER: It is just your opinion.

DR. McLUCAS: |'mnot going to cone up with
anyt hi ng.

MR. GARBER: Okay. Well, if you come up with
anything later after we talk, please |let ne know.

| know this has been a long interview, but you
have been very hel pful and |I've got through a |ot of
good questions here with you. You have provided sone
excellent information. 1s there anything else that you
would like to add for the record at this point?

DR. McLUCAS: Well, there's a couple of things
| would like to see NASA do. M first contact with
NASA was in 1962 when | went over to say that the
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Pentagon felt that it was short changed by NASA not
doi ng [ enough work] on advanced aircraft systens.

As | |l ook at the al nbost 40 years since then |
think there's been a consistent feeling on people’s
part that NASA has gotten so taken by its space m ssion
that it m sses out on frequent opportunities to be nore
hel pful on aeronautics.

| think that you cannot make a case in today's
world that there is any given fraction of aeronautical
research that ought to be done by NASA, but it ought to
be a significant fraction of the total.

Let's say the Pentagon spends $10, NASA ought
to spend a couple of dollars. In other words, they
shoul d be an inportant player.

What el se do | think?

MR. GARBER: Anything else related to shuttle
devel opnent ?

DR. McLUCAS: | think the shuttle is not a bad
conprom se considering all the requirenments that were
laid on it and that when they say we're going to build
a replacenent, they're probably going to have trouble
comng up with a better design, better in the sense of
bei ng considerably nore cost efficient.

There was a version of the shuttle which |
think was called the heavy |lift vehicle. Let's see. |
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haven't thought enough about it lately, but it was
based on using the shuttle’s engines, rockets, tanks,
etc., but not having a man on board. It would be flown
by an autopilot. You don't build a shuttle. You just
t ake the propul sion systemand build into the base of
your rocket.

MR. GARBER: Use the space shuttle main engine
and put that in another ELV?

DR. McLUCAS:  Yes.

MR. GARBER: |'m not sure what you're
referring to. That's an interesting concept though.
VWhat's a rough tinme period for this? Wat's the rough
time period for this thing you' re thinking of?

DR. McLUCAS: Ten years ago. Well, anyway --

MR. GARBER: Ckay.

DR. McLUCAS: | nentioned sonething | felt
strongly about and still do that NASA has done a | ousy
job by throwi ng away all those external tanks. That
t hey should have a variation on their m ssions which
al lows the occasional tank to be left in orbit.

MR. GARBER: You've witten about this.

DR. McLUCAS: And if we would do that once in
a while, the outer sky would be full of NASA payl oad
bays. They could be strapped together to make one hel
of a space station. Oh, the | ost opportunities!
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That rem nds ne of, what was his nanme, Wlfe -
- MR. GARBER: Pardon ne.

DR. McLUCAS: |I’'’mthinking of “Look Homeward
Angel ” by Thomas Wbl fe. Anyway, | guess we've cone to a
| ogi cal stopping place?

MR. GARBER: Yes, that sounds good.

(The interview of John McLucas was concl uded.)
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