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AN ADDRESS

13 September 1963

ADMIRAL ROSE: Before we get on to the more interesting part of the morn-
ing, 1et me welcome General Giiswold and the people from the National War Col-
lege to the first joint talk that we have had in this auditorium. I trust that
you will find the seats at least as comfortable as they are in Auditorium B,

This is also for our school, as I think it is for the National War
College, the first talk we have had on one of the big, important, and somewhat
technical subjects the United States has on its agenda at the present time.

We couldn't have a better man to start off this kind of talk for us. As
you know from his biography, our speaker has been in many fields of endeavor--
education, law, business, and government., When I was in the National War College
he was the Director of the Bureau 6f the Budget, and he spoke to us on that subject.
I am sure that money will coﬁé up againp

great
~ Without further ado, it is a/plegsure for me. to introduce the Honorable

James E. Webb, Administrator of the_Na;ional Aeronautics“and Space Administration

MR, WEBB: Thank you very much, Gentlemen: It is a great pleasure to be
here, It is not possible, 1 think, for anyone to live up to these billings when
you have examined national policy issues from the period when aviation was devel-
oping in the 1930's.  1 did. have g;smg{;vpgrt in the buildup there and went through
the period which may seem strange to some of you in the Air Forée, when President
Roosevelt talked to the Navy about the strategic bombing mission and the Navy de-
clined it, on up td the postwar period, when it was necessary to vrealine the
Government of the United States and to try to form a system by which this large bur-

geoning country could meet the problems of the postwar world and to have that concept



which was well worked out in 1956 and 1ﬂP:EOrced to give way to the exigencies
vof the Communist drive fot pQWer5~beginﬁing with the Greek-Turkish Aid Program,
which 1 remember so weil in the Bureaq 6f the Bﬁdgetwwit was $400 miliion--and
which affected a rather pfecarious balance of the budget, on through to the
Marshall Plan, whicg waé s$ubmitted to the Bureau of the Budget as a program of
$20 billion for & years, ahd which the §urean of the Budget, after its not-so-
, ' bitlion
gentle message, recommendéd'at’a level of $16/for the &4 years-—~and incidentally
it came out just §6 billién,

I saw the very difficult decisions in implementing these kinds of pélicies
result in success but also result in the fact that the governments who were to
work with us and who were, in a sense, sharing the gssets of this country teo build
& system that cpuld’resist communism turn. out.even with economic prowth to be seo

~weak internally that General Eisenhower told me im.the Georges Cing Hotel in Paris
befote the military aid program was put in that the Swlissrdrmy..coild take Paris in
-A0-days. . .

I moved from those kinds of issue in the postward worid through the time
when atomic emergy was considered &s a great national asset, a great national
“nesa&rce;ma@ﬂgddghteq'ia,a_vigaroué~wqy'invghe_natieﬂalviefumg a%d 1 was seated in
a commission that had the proﬁlem of being a manufacturer and designer for the
military services of atomic weapons but also requived under the law to develmé the
additional benefits which could be obtained in the wediecal fileld>-and you have

.seenuaumarveLeugwgewglgpmeg;g;g,;hg:asga Qﬁ»isa%dpes~ﬁandfim“thewarea of high-energy
<Aphysiesuvizh,;;swsugyc;;quT;hetagugg;ipnglfppagnams.quzheuﬁnited~3tatesg,io.the
extent of some $300 willion a year, and resulting iﬁ such great instituticens és
tﬁe Brookhaven National Laboratory, the Oak Ridge.Natiomal laboratcry, Argonne,

and so forth, which are in addition to the in-house laboratories, iike Los Alamos,
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and Livermore, and in~house capacities represented by Hanford, Oak Ridge,
Savapnah River, and so forth,

Now, the point 1'd like to make is, in the periocd of this century, we have
seen developed the technology underlying aviation. We have seen the United States
lag in the early stagés of -each of these, except perhaps -atomic energy. We have

seen an effort teo cé@%hupg whichwbegaﬁ"m&inly»in-aeronaiuti§s~in 1915, with the

. .-establishment of the@gggiagaledvisory=Ggmmitaee for Aeronautics to do researgh,

and move on 10 yearS'iétér to the recommendations of the Morrow Board and the

other boards dealing with this and to a procurement system that would supplement
the research dand give us decisions at the government level based on technical qual-~
ity rather than-lowest price.

We moved on to see in the development of aviation a situation where, having .
used up 40 years to-get from the Wright Brothers -to the modern jet airplane, it only
took us 10vyears to move on: to the X-15 which could give us the data necessary to
develop the kind of system that would permit you to operate in space where you did
not have the air for reaction material but could develop i the different types eof
controls baséd on reaction motors on the rocket principle. |

So here is a development which we lagged in and on which we then instituted
research. We then matched the research with procurement systems., We moved on to
jet transport aﬁd then to the major research tools that lead to the next stage,
and in the process we developed the technology by which we could use tte air. How
much of it do’ we use? Only about the amount up to twice the height of our highest
mountains on this eg‘rth.

Let's look at space. Dr. Goddard in 1916 did the basic research work at
Princeton which showed the capacity of the rocket engine to deliver its power in
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a vacuum, He did the experimental-model 10 years -later, in 1926, which-pro#ed

‘ thatwa~mu1£ifsfng,~L§qﬁid;fue%edarecket~cogld;indéedvde%iver its power in space
and in a vacuum, and he developed concepts which were so astonishing, concepts of
the use of this, that he was afraid to put forth the full flavor of his thinking

on it, and the original article in the Smithsonian Journal was sc restrained that

he later said he was regretiul that it was so restrained. But the press, and
interestingly enough it was the press, picked up the spectacular nature of it and
~played it from this Smithsenian-ariiele.
‘ymheTXHssiansg;5T?%?ﬁﬂ\;ge“Geggﬁﬂ§»gpick¢dJup.this‘technolagymandmthesevcon_

cepts. They went:to_wqrﬁ; and we saw the result in the V-2 bombs that were dropped
on Londen,  We-.saw the .result in the Russian.development of zheAiFBmgnand_ueumade
Jagaip:a.belated»novg,gougggphwupgjbggggn;agxgiﬁhﬁﬁheAballisticwmissile.program‘of
the fifties, followed by a debate as to what to do about spa?es to the passage in
1958 of:the Natioﬁai Aerqnautics and Space Act. and the accuéuiation by the Govern-
ment into a system divided stbsténtially into two parts by the Act of 1958. One
was to be . research and development and a testing of the operating capability of
space vehicles by a civilian agency, and the cther was to be the development of
weapon systems applications, research necessary to have weapon systems, by the
military services.,

LNow it takes a while in this kind of government to shake down such very large
concepts, such very large motors, because, while the long development of aeronautic
principles and the marriage ofétbese with a power plant capable of taking them
.into-the air fo:.ugeﬁnl@wefkmhgd;tp be followed.along at every. siage with vefy
feaurageags$ng§a§;gh;?ygmpnfghbﬁyo»ld@déugiapwaliﬁzhé.ideaswﬁkichVI shall not labor
-JQe;g_yixh;ygu3;hathpe;miﬁagama&SPlageswxem£1y§iit;resuited in an organization ghat
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I think 1 can illustrate fhe value of with one simple situation that many of
you in the Air Force will understand.

I start out by saying that everyone in advanced research and technology
makes mistakes, No one can foresee all of the problems that will come out in the
development of a very advanced type of airplane or in a very advanced type of
spacecraft or a very advanced type of booster. Take the 102 airplane. After the
most careful work, the contraets were let, the airplane went forward to produc-
tion, and the tésts and examinations made in the aeronautical sections of the
NACA showed. after a.ﬁeriod of time that this airplane in the transsonic range
was not going to deliver the goods. It was inadeguate for the purpose for which
it was designed, -and its perfeormance was going to be very low.

The question came then: How can you move from that position to have a suc-
cessful development? A great deal of theoretical work was done, and a great deal
of wind-tunnel testing was done. The now well-known coke-bottle design fo the
transitional flight range from subsonic to supersonic was thought up. It was test-
ed with the greatest of car. Two men from NACA went to California and sat down
with the Air Force representatives—-some of you may have been there, perhaps és
junior officers—-and General Méﬁaughty, who was running the plang, After they had
shown the hard-boiled managers that something really had to be done and that work
had been done to back up the technical judgment required, the plant was closed
down and 5,000 men were laid off. The plant was completely retooled, production
was stopped, and the airplane was redesigned to a new configuration.

Now, the point I want to make is that that cannot be the matter of a commit-
tee judgment--that kind of thing. It requires great courage for men to say, "We
will really come up with the answer, and.we will stand up and be judged on the
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decision to lay off 5,000 men. We admit we have made a mistare and we will take
the consequences financially. publically, and otherwise,”
I'd like to give you just one last idea here, We are going to have those

same preblems with eyvery adwanced system that we come uwp with., L dent think 1t

inik LL is

5 upfair to gay that they are nct absent from the 3 /¢ program, and L

Jet

extremely important that the B~70 program is going to now be used as a test:

methoed for work on superseric commerclal giviinmers ernd for joint operational pro-

-

grams with the Air Force and NASA, with rthe kind of ln» mentation which NASA

will pay for, in one of these airplanes, that will permic nev only what the bdiv

Firce needs but what the flight erngineers need to couwp vhe acitual performance

of this great, big airplane to the wind-tunnel test and work we
have done before,

Why? Because this lays the foundation on which the neav aivpiane can be
built. That is exactly the process for the X-i5., Wnen you ve gone through the
theoretical work, you've gone through the wind-tunnel testing. yeu ve gone through
the design and experimental flight testing, yob now haive _he acwual fiigne date to

put back against the thecretical work and the wind-tuunnel tfesting. Tz is the pro-

cess that this rvepresents that 1 think perhaps is one of the must ilmportant gia-

ments in what Stock Drager has calied the technolog?

voride.

T:d Iike to talk gbcut that for just a moment, What are we

we deal with space? I am pot an expevt. L

are men here liks Mel Reosssn.who.ace sip

g

shew you chaf there are concepts here that administraicrs as well as technical men

must deal with.



First of all, if you loék at this question of how a nation has the technical
capability to engage in a technieal race with another system by which large=-scale,
organized efforts’in-research and development and technolegy are going on, you must
look back to the time when, in World War I, there was an effort to fly a pilotless
airplane. The group working on this remained together to some extent. A great many
of the people coneermed with gyroscopic contrel-and various other problems asso-
ciated with piletless aircraft and guidanece came together at MIT in the Instrumen-
tation Laboratory, They did a lot of werk in the 1930's and developed pilot models
of various types of guidance systems., When we got into World War II ye found that
the Japanese could indeed, through the massive application of air power, sink
ships--we saw that in Singapore when the Prince of Wales and the Renown, I believe
it was, were sunk by Japanese air power—-and foumd that the conventional system of
protection of surfatevéhipé suddenly would not wotk when you had very large num-
Bers of saturation-type attacks made on surface ships.

Now, this group at MIT had working models that permitted the United States
to move rapidly, in about 4 months' time, te develop computing gunsights which
could be manufaectured and put on-;{:&ejse ships and completely reverse that situwation.

Thatwisﬂgye;capaéipy*tmjhavéiﬁ:;éiég.men with ideas, men who have tested those
ideas and who have,perfo:méd_thelnecgssary_basic work so that you can then move
right on to the policy of adopting.;?is,‘ofﬂfunding it, of putting out the con-
tracts,) installing thg equipment on ;he ghips, training the crews, and so forth .

I had a small part in that, because 1 spend 5% years as the Personnel Officer at
Sperry and had then become the Financial Officer. BHere.was a company that had
1800 different~goverament;ceﬁttacts,ﬁaad with.a relatively small equity in the
company~wewwereneggaged,iﬁ £nch_laagewmaakgﬁh§tvwemhad,maybe 10 to 20 times the
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equity in the company invelved in subcontract obligations and in procurement ob-
ligations of one kind or another.

So it was a very difficult problem for this company to accept the responsi-
bility to manufacture what was in essence the ideas and translation of a working
design of Stock Draper into computing gunsights. My part was to approve it from
a financial standpoint. We did it, and I think it was a tremendously important
thing.

Now, what has happened? That same group emerging out of World War II stayed
together. It did the guidance system and moved on to inertial guidance for Titan,
Minuteman, and Polaris, and is now the group doing the guidance system for the
Apollo lunar missioen,

Now, if you look at the relationship between Russia and the United States
and one in which we are struggling to develop power, power to enforce our own will
with respect to how the #world will be in the future, then these technological capa-
cities represented by the Iastrumentation Laboratoty are extremely important, be-
cause these vigorous, research-minded men know how to .develop the ideas .and know
how to put them into working,madels,fand,-very importantly, they know how to design
the test and simulatian,equipment-t&a;.will permit you to really prove out what it
is you are trying ta do in these types of equipment,

This is one of the keys which I shall retura te in-a moment to the NACA type
of grgaaizaﬁion. I will refer to it briefly., This erganization, NACA, now NASA,

. has.always -based its forward work on a few relatively understandable factors-—first
of all, that there will be men who are capable in the most advanced areas of re-
search, that they will bé permitted to work on the problems that they themselves
consider are the most important and not be on the end of a string of some contracting
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~~w@ﬁﬁieer»who~wante-sémé«qpp{iedfreseﬁreh-d@ne§~£hat~£heywwili be permitted to
~make«capita1-investggﬁtg;innthe“kiﬁd of research tools they know are necessary.

The full-scale wind'tuhnel i‘ieferred tq last year when 1 was here as
having not only added 15 to 20 miles per hour through the clean-up of every air-
plane we flew in World War II but alsc added substantial performance to the sub-
‘marines that we wee; -because the full-seate testing was the final element in the
. clean-up. 'But:jit is theé design of these tocls; such as the fyll-scale wind
tunnel, which was‘pgt“ingtl.shinks about 1928 or 1929, whigh had its effect some
dozen years later iﬁ¢ﬂer&dr§ar ilg-that,l.amnreferrimg.naa

-We - have novw-geing -inte-physical -shape-all-arcund. the -country. the wodera wer-
siqn,ofgthe~£u11mscalemwiadwtunael; In the case of working with zero grayity, we
have going in at Cleveland a Zero G Drop Tower that wiil give us up to sométhing
like 10 seconds of simulated weightlessness, a very iggenious method, by which you
not pnly.get the 5 seconds~ef~the~fall»b§t y@umhavevg‘very interestiﬁgbmethod by
which you:céﬁ~ievér§e that and just double the Zeérc G experience. 5y somé ‘means
that I don't completely understand. But this is the %ind of thing that keeps the
ﬁen‘working in these technical laboratories; and they are used not only for these
various areas of research, of hitting the cutting edge of it, but they are alsc
used to menitoer the research centracts with universities where scilentists are work-
ing on the.energy relationships between the earth and the sun, where they are de-
fining the space enviromment much moere accurately, se that the»eﬂgineers can compe
;alangﬁand?desigpigpgcepmaﬁtTxpgtfﬁiJJan;kvbetﬁersaandmtkeyualsoumanitor.the‘copw
izﬁaﬁtS wi£hmi£d¥8;¥ymﬂh@?&ﬁpth%ﬁé very advanced .systems are manufactured by indus-
ut;y§ 1n.thefspgaefcagggggvggmgggtjaf“;heayqu.ointhemagency_isudone by . industripl

- .coatractors, but a large amount of the scientdfic .work supported by .the agency is
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done in universities, on campus; in close association with graduate, and wherever
possible postgraduate, education, so that the graduate students play a very im-—
portant part of developing the ideas and increasing the resources of the country
as these men move through this process and become available,

What is the difficulty of the task we are trying to deal with in space? I
think if you oversimplify the problem just a little, you can say that, with the
Delta, we can put payloads ef a few hundred pounds into orbit. We have been able
even to put the Syﬁcom up into syncbrghous-erbit.at 22,300 miles.,. But it costs
-about $1;000 a poénd to put same;&;ug into erbit, You can with the 4tlds put
sométhing;;iké 2>?§rcent;bf the:§§ight~ynu;sggrt:with from‘thevearth.inﬁo orbit,

Your early Vanguard rockets woulﬁ put about 1/10th of 1 percent of what they
started with into erbit,

So .we azeﬁdgaliagzheve aithaa‘ve%ywnarrewwmaxgin,bezaeen.successdanduiailufe,
- a very expensive process when you .go out into space. There is, however, ia-spité
ofuﬁhe-great diffieculty .bf -using energy -and -guidance .and chack-eut systems, and
-worldwideitsacipg;ahdida#augquisiaien;sgs;emsﬂ£arwsp&ee.flight,Juaéer-wayva very
. langemseale»effoétv%g§§i§gﬁ£ram_abe small boesters, the sounding rockéts, the
Sceutywell'the~way~%hmq§éh;tewﬁheaagv@aeeQZSa;urnm which can put 100 tems into orbit
and-gets the gesi«dé%nmﬁewabeutw$450uper pound.

I'd just like to leave this idea that there is nothing easy about rocketry,
It is extremely expehisive to build these big boosters, But there seems to be no
other way to get there. Imertia and gravity both must be overcome., If you want to
stay in orbit longer than just a few days, you've got to go straight up against
gravity about 150 miles; and then you've got to speed up to about 18,000 miles an

hour, and then, if you want to go outward as f*r as the moon, you've got to speed
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up again to about 25,000 miles an hour.

Thié tequiregva t;emendous control application of energy with all the asso-
ciated equipment, and you are dealing here with a situation where vyou start out,
let us say,; on the trip to the-mween; with about 6 million pounds on the launch
. .pads You -end up inforbit»uith;gﬁ?hagaayaoéwafﬁso§vandryeawheadvfor~£heum00n:with

A 288

about-90 ;000 pounds .or gegvahgq;;}heigame~#eight.tbaz Columbus's .£lag ship weighed
- when -he -came-aeross the Atlantic,. ard.you come back to the earth with aboutr 12,000
_pounds, or a little bit move.

uSo,thege«isn{tmggéshiggmeasywabguxfspagagfand‘youmateJdealing.withuforcesuthat
are so powerful that even the best technology is required and you have to go beyond
the state of the art in some of these areas. For instancéy right now we are plan-
ning to use fuel cells for power in the Apollo and the Gemini. No fuel cell has
ever been flown in space and operated under zero gravity conditions except for very
short periods of time in flights that you can produce in an airplane.

How much in the way of parallel development of alternate systems of power
. -sheuld be involved-when you are setting out te stake the prectige of the United
States on accomplishing a missionvthat absolutely requires electrical on-board
power and when you are relying on a fuel cell?

These are the kinds of problems that are. involved in the money discussions
down in the Congress, and they are the kinds of things that represent the difficulty
of the technology, and they also represent something important to the public image.
That representation, I think, perhaps could be passed over very quickly here with
this group by saying that there isn't any doubt, I think, imn the winds of those
. .people who lock st .the werld. through cold; realistic -eybs. that .the Bussians, through

their early development of .an.atom bomwb.aad.its explosion, through their showing
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»~Qffthe;ﬁig}airplaﬁe”in-the«RbreaayWar,aahraagﬁ their work -on the intercontinental
ballistic missile, “ really, I think, did surprise this Nation, when they showed
that they could.de—thatigs~e&rLyv&s~they did, and then their work with Sputnik, and
then their prover--.&b»i,:vl;-ity:' e f«ly a 10,000-pound spacecraft at will, :and recover i;‘,
~maﬂned~er-aﬁm&na;és -
- Now, -thege »;a?%e;&metnd}eas«;aeqeqplishments. T»hegr impact, as indicating a
very high level of technologyiwhich could be used for positions and for imple-
menting national peWérs has not been lost on the world., I think, further than that,
it is true that, as you see i;his kind of very real capability, you must constantly
look at another factor, These problems are so difficult that no one can set a
schedﬁle 2 years, 3 years, or 5 years in advance, and say, "We will fly this rocket
on this day. We will put Syncom into orbit on this day. We will fly the X-15 first
on this day." |
 The %~15 .is-one of .the most important projects.welvéchad.and one of the most
successful, It has-giveh a vast amount of information. It has proved the role
of man in that some 16 of the 90 flights would have been failureslpr loss of the
quuiﬁment if the man had not been-on.beard,-and yet this program wés delayed in its
4fi;s£.f1ight 2% years from the originally. scheduled .date.
The Mercury program slipped between 2 and 2% years. This fuel cell problem
I have described to you will, in my opinion, inevitably cause a delay some vears
hence in some important part -of this program, if eome parallel developments are
_;:;;at.i‘éstigﬁmd:.:mégyw% -they -cannot be instituted at l;he level of ,Afuadiag_t.\‘%zhiah
-.v,__i;a_w;haen,.-appraued in -thek Congress.
Here is a rather difficult problem that a nation iike the United States
faces. Wmt do you do under those conditions? 1'd like to say, though, that the
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peint I am trying to make is that the image of a success such as the Russians have
shown through all these things that I have described can also be locked at in re-
verse when the press says, "If you don't meet a date established 3 years in ad-
vance for the flying of a specific space mission, then you have had a major slip-
page and a great failure."

I think we must constantly bear in mind that, while the military services 4re
looking for a production line with missiles coming off of it as well as a successful
fiying~missile that will carry a warhead, in-our egency we are looking at the re-
search and development side to gain the knowledge that permits us to move on. The
number of vehicles is very swall. There are only 12 Gemini missions -scheduled up to
this time, so we tend to want to fly a mission, examine it with great care, fly
again after we know everything there is to know about the first one and know whét
the next lesson to be learned is.

Every X-15 flight is preceded by a substantial number of hours of careful
analysis and work and simulation of the flight that is to be performed., It is even
" more so in the case of the Mercury and the other flights. But the idea that, when
you set a target date to crank up the effort and to drive the effort forward and to
make schedules that many, many segments of industry and government and science
must meet, and then are held to a public accounting as to wﬁether or not yocu met
that date and why not, and a presentation that there is a failure if you don't
meet it, misses the point that 19 Deltas out of 20 have been successfully flowr in
this research and development program. The first one was a failure and the sub-
sequent 19 have all been successes; whereas in no year up to 1962 did we launch
as a nation more than §0 percent .of our scientific satellites. Half of them were
failures‘ In the year 1962, 100 percent of them went off and succéededs with some
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slippagerofoime,umay I say,

Let me say that we can't say that fqr 1963, because we have already had one
failure on a scientific mission this year. It1Was %ot an orbital mission, so
1'11 not characterize it as a scientific satellite,

Well, I want to move on now very quickly to use the next few minutes to
show you where we have come, what the assets are that are being created within
this framéwork, and”give you some idea, Iéthink9 olehat may be in the immediate
future.

First of all, against the pattern of accomplisbment of the Russians, which 1
hayg.jﬁsp described to you; in the first -7 -weeks of this present Administration
by President Kennédy,;;hg Russiaﬁs,flew fiye,gpgcecraft welghing cver 10,000 pounds.
One of them was up to about 14,000 poundsi It was the early Venus mission. The
others were the Vostock series, the last one being the Gargarin manned orbital
filight--a véry o;derly development process which any nation could envy, this system
by which the'Rus$iaqs accomplish -these flights,

I thiﬂk it was clear that internationally and here at howe, for military &s
well as.éther reasons, we could not be ignorant an@ without the éools to do this
kind of erko So the question the President-f&ceééwas: How do we crank up the
tools to befbétter than we are; to be better able to match this newvforcez He took
counsel from people who Had made a lot of studies: He consulted with the political
leaders, both Democratsrﬁnd Republicans: He asked the Vice President to work with
Mr, McNamaré and With me\and wiﬁh our associates, in and out of uniform, and we
were able then toiput together a program whicﬁ saié in essence a very simple thing.
1t said, "The Rﬁssians‘havé‘sh¢wn great capacity hére. They probably wiil do multi-
man orbital opefations beforé the United Stateg can do it because the biggest
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booster that was then under development was-the Saturn 1, and it was not very far
along, and the basic funding in the budgets of the previcus Administration did not
include any large'spacecfaft tb@t ¢ou1§ carry anything bigger than the Mercury,

So we have to start with a situation where the Saturn was under development
with an eight‘engine9 a virgin cluster of the proven engines we had- used in our
missiles, ﬁe had an F-1 engine under development that had been under development
since late 1958 or early 1959, and we had a 200,000-pound thrust J-2 engine, burn-
ing liquid hydrogen, under development,

Now, taking that situation/igich, thank God, we had these engines already
under development, we said, "What can we do that sets a goal difficult enough to
mobilize real resources, imaginative enough to show the world that the United
States means not to be second best, and which will set a target so difficult that
we have some reasonable chance of being successful -as-against the Russian effort?"
Knowing that the multi-manned earth-orbitel operations were probably not within our
capability before the Russians could do them, and knowing that a 1unér fly-by by a
man Or more might not be within our capability as a nation, not desiring to stake
the prestige of this Netion-en something that could not be done, it was said that
to build big boosters and to develop the power to operate in any way we neeéed we
would set the lunar landing as an objective.and crank the effort ﬁp aimed at this,

You simply are not able to develop boosters and spacecraft against a general
requirement of, let us say, preeminence in space, You've got to have some specific
mission, as I think all of you know, and I think also that the events of the last
few years cast some serious doubt on the idea that you can put on the shelf a lot
of building blocks and then just add them up and you've got for any space mission

the capability.
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The Vanguard was a'uéé of the B;ilding blocks then available, but the
efficiency went down to 1/16 of 1 percent of its weight in orbits Ir order to
get up to-4 percent of -weight in otbit you real;yahave-te have taiiPred de-
‘gighwcapgfglly planned to each specific missién.iﬁ question,
As a result of this effort over these 2 vears, and with the President's
commitment to advocate -in the Congress-an expenditure ef $20 billion in the area
i of manned -space il&ght3=iﬁ¢&ﬁd§ﬂgu@he~&aﬁar~ianding~and return, -about $i5 billion
| moée in the area of advanced technology, of scientific work to understand the
space environment, you had a situation where he was committirg himself to about
_two-thirds of one yg&r!gwmilét@rywhudgetA£enbeﬂspentﬂ@ver 10 years' time and to
;ndeyeiqpfﬁygihasiqfngsggpggvgasei;hatsiinxa.periad dike i0 years, whuld give us the
capagity to do aﬁything we needed,
What's comé out of it? About $3 billion of investment are going into ground-
based engineering complexes which permit us to recognize the d{fference between
the booster and the airplane. We have established a govermment-owned assembly
- .plant -at the mouth of the Misbissippi River, and have tcid _ue deromautical imdustry
that all big boosters will be.assembled there; that they can do the design, the man-
ufacturing of parts; the procurement of the most efficient components, and so forth,
] yfaﬁyugepe §§§y“q&ntiwbugqggfgmengoiag.tawreéuiré them to assemble them there so that
-wwe\can-tpanqu;ivtygqfeﬁgé;y dvérwto;;&efMiSSissippi.testzﬁacility,aﬁd to.Cépe
.-Canaveral .for leunching.
»LA$he?Missis§i§pi¢%§§trﬁgei;itymga;mits~usﬂ§a:ciearupeopleuout;afuan,area within
a circle of 10 miles“ radius, We have easements on 128,000 acres of land in addition
to the land we own in fee there. So here is a great government-owned assembly plant

capable of manufacturing the biggest of boosters, with the test area 35 miles
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-away , water -tremsportatien in between, through which such giant boosters as the
Saturn V or the Nova can Be tested, and a water transportation system arcund to
Cape Canaveral, and a very large area on Merritt Island with very large éomplexes
being buiilt there, inecluding & building im whieh you can erect four Saturm V's
-side by -side.and have two moere inm-4 horizontal position, in process of assembly,
qu can qafry them a cquple'milés,dOWn on a giant earth trawler and launch them
with perhaps one week on the launch pad instead of the very long periods of time
we've had in previous missiens.

All of this kind of thing has produced a new base on which government and
industry can build boosters, can test them, and can fly them when needed around

the world. There are two main networks. One is the system we use for man space

 flight, including the network that will permit us to controi spacecraft outward

‘to the moon. The gthgr;isyghefﬁeep~§paea network, composed largely .of -giant dishes
at. three locatﬁoggnﬁhatvpg:mit.us to work wich thf§g$‘like.&ariner out te Venus
Qad.&hg4degphspaée prubes;

So you have this $3 billion going into facilities for the design, for the
asseﬁbly, for thé‘test, for the launch, for the large environmental chambers, and
for the large simuiators in which you can run a simulated mission of one month,
and continue to produce what the astronauts said from their flights--you remember
they said, "We didn’t counter anything on the flight that we had not aiready seen
in the simulator."

Noﬁ, this isiwhat you are after, and this is a most difficult thing to do.
In the Saturn V--I won't talk about all the boosters--a cluster of five F~1 en-
gines can deliver 7% million pounds of thrust, can put 100 toms into earth orbit,
and with a nuclear stage can double that Capac§tyo- We are investing $4 billien,
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roughly, into this giant booster, We are investing another $3 billion, roughly,
into the Gemini and Apollo spacecraft, and have, I think, in these facilities the
power, whatever it may be, for the United States to operate in space at least to
‘develop the need and the capability for operations, whether for communication sat-
ellites, for military purposes, for weather purposes, or whatever.,

I think it probably would not be out of order to mention just very briefly

“here the difficulty of maneuvering in space. There has been a large amount of
propaganda saying that wg'needuafharder killer capacity in space, and we need an
ability to fly arouné‘like you do in an.airplane. ‘When anything is moving as fast
as 18,000 miles an hour, it takes a lot of energy to change it, With the Gemini,
with all of the capacity of the Titan II involved, you can change your inclination
of orbit somehwere between perhaps 1 and 1% degrees, or you might advance the alti-
tude Of the height of your orbit maybe a couple hundred miles, up to maybe 400
miles. With the Apollo three-man-spacecraft, flying on thg Saturn, you can maybe
change your inclination about 15 degrees and maybe :go up a few hundred miles fur-
ther.

But the point I want to make is that the idea that you can maneuver in orbit
after you have left the earth's atmosphere simply is not true unless you are going
to have a massive amount of energy geing along with you. Now, while the Saturn 1-B
will give you more ability to orbit than anything that we have heretofore contem-—

'_platgd,/?ﬁg ability to lift,32,000 pound; into orbit is what produces this, the
Russians, with their present first-stage.and lunic stage, both man rated, I believe,
up to this time, can get up to . about the same capacity .at least with one man.

So that, for the next 2 years or so, they are going to have the capacity to

maneuver to this limited amount, .about 15 degrpes and upward and downward about
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300, 400, or 500 miles, and we will not have it until we get up to the Saturn
1-B. But -once-we move 0n-to the Saturn V, which can put 100 tons into orbit,

you really have got the capacity to do what you want to do, Sc don’'t have any
idea that yoﬁ can wish for maneuverability in space. If any of you have driven

a car around 4 curve ot a slight curve at 100-miles an hour, I think you can just
‘exﬁfapq%aﬁe-ﬁhat-exper&éneemte~ﬁeme€hingfgeingw&83980«mi1es-an~heur§ and realize
that-theﬁeffieientl;u§e ef ¢nergy_is ghe m@stlimpoitapt-pneblemrwe~£ace in this
Nation. |

I'd like to stop on that just for one moment to Say that, in the univerpities’®
scientific area and in non-profit ins#itutions.1ike:Sx&nfgrd.Research.lnstitute |
: -there are now~wogk#ngginwthia;pgogmamzpaﬁgr;NASAmgnanasﬁand.centractsmbétween
45000 .and 5800 sgiqqt;sts.gnd=¢agingersuye;kiﬁg on these. basic problems of new
--materials, very advanced-electronice; very sophistiecated uses of energy, the mar-
riage of the mén in -the leop -end. the life sciences with the physical sciences,
Thié,iswa very;gsegt~qs§etawhenuadd§§:té the nine Laberatories'inwwhichvaboﬁt
. 955994scieﬁtists;Qéd;quineggs-ame.nqwfemﬁbﬂyﬁd,in-this pregrams a8 a4 segment pf
;abéu;~30§900:gersonsfqlcagqther5uing;g¢ingu&ﬁewadminist;ative persons that manage
90 percent of the work that goes out to industry.

Moving on now from maneuverability in man space flight you get to the space
science programs; Here we have moved from the small satéllite or the small probe
to where we have a family of unmanned observatories. The orbiting solar observa-
tory, the first one;, has been in orbit about 14 months. It is beginning to deter~
iorate but it has given us a vast amount of information about the sun and the relg-
tion of the energy transferring the sun to the earth. It is a vehicle which has a

stabilized platform pointed continuously at the sun, and a rotating wheel on which
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about 15 experiments go which give you constant measurements of these 15 or more
jitems that scientists want to measure, Scientists can get their experiments on
this observatory. We expect to launch it continuously for about 11 years of the
solar cycle, We will retrieve the data through our worldwide tracking and data-
acquisition network and feed it back out to the scientists in the universities,
where this kind of work will be done,

I have serious doubts, from Having been associated in one way or another
with the Government for now Over 30 vyears, that any persen in . government or any.
group of persons can fully understand this, whether civil service or military. 1
think you need to involve the whole range of our best brains in the area of sci-
ence to understand, for instance, the chemical reactions in the upper regions of
the earth's atmosphere, which were unknewn and unsuspected just a few years ago,
and their effect on the weather and the usge &f ﬁhe‘high reéidh% of the atmosphere
for military, civilian, and whatever purposes we want to use tbem for,

In addition to the orbiting solar observatory, there is the orbiting geo-
physical observatory which accomplishes very swuch the same purpeses for the .geo-
physicists. It looks backward at the earth and carries a large number of experi-
ments., . These experimen?s are deéigaed by scientists in universities. They are
flown by the Government. The data comes back and the scientist:does the analysis
- .and pushes the field of knowledge forward.

The orbiting astronomical observatory will give us a vast amount of informa-
tion about electromagnetic signals coming to the earth from the universe which
could not be received through the earth's atmosphere on the surface of the earth.

Here is a family of observatories keyed into a complex, where the Government

does the launching, the Government gets the data back and feeds it to the universities,
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but the scientist himself selects that area of knowledge that needs expanding,
‘that.heﬁis.iﬁterested~in,:gets his graduate students working with him, collabor-
ates with the dther&ciaﬁtism%;d expands that area of Knowledge. We are moving
very rapidly to try -te create g situatien-vhere the-engineers in the universi-
ties,~and the engineers in ihdustryg~shor€¥n»up-the tiﬁe~w¥envthéy~ean»take this
-advaneéd,'veryvsophiStiggﬁed»unéeyst&ndiagiof the sp§e¢=engirenment created by
these scientists gﬁd-tﬁgqglatglit;into_imprqved spacécraft and -improved instru-
ments for further observation.

Now, there are lots of other facets, like the sounding rocket program,

the deep space program, and this kind of thing that 1 simply don’t have the time

to cover, I will just add onme thing to it, that, during the year of the interma-
tional year of théé@ﬁet sun, We are going to use some pioneers, One will move
backward from the eérth and be measuring the solar wind and all the environment

of space out behind the earth, Another will be out about 20 million miies or so

in front of the earth, So you are going to have the earth in that year going along
in between two pioneéry that are going to be feeding this information back as to
" -happening both in front and behind as the earth travels at 67,000 ﬁiles an hour
along through space,

The industrial base being created here for advanced and sephisticated tech-
nology is extremely important, The Draper group at MI? is doing the guidance and
‘cqﬁt;el~ay§t§m»fOf.Apéliﬁ,lbut:%héremareﬂ%atweenm$200papd,$300 millionfdollé%s
of contwacts out -with American industry to build the equipment and to follow right
behind this advanced research. 1711 just give you one quick illustration of.what
is happening. '

Out in Wisconsin at Milwaukee A. C. Spark Plug has a group working on this
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project, and I think it is fair to say that the group of men working for A. C,
Spark Plug in that city on this project are probably the most advanced technical
people in the area, or certainly one of the most advanced groups, This is happen-
ing all through America and, as the prime contracts go out--and 62 percent of all
our prime contracts go to major airframe companies, because they can take the
prime contracts--North American, Boeing, Douglas, McDonald, Grauman--you know the
list-~they in turn have to spend about 50 to 55 percent of those funds out with
the best companies in America who can do these specialized tasks, from fuel cells
to guidance‘systems, and all the things that are required, including very ad-
vanced electronic systems, and small computers, All through America there is this
industrial base being created through a rapid assimilation of this advanced tech-
nology into industrial processes, and even a spin off into other areas of non-
space, such as the infra red sensers being usgd to size the hot rod coming out of
Republic Steel Mills in Chicago as it flows out at about 70 miles an hour,

Here again is a kind of transfer taking place that 1 think will be very val-
uable in terms of the total U, S. industrial power for competition commercially for
the military base that we must have.

Now, I would like to close here with just two things., I spoke of the necess-
ity for technical monitoring of the research contracts to universities, of technical
monitoring of the industrial base contracts, and the system of management that we
are following in thié agency is to work very closely with all of the services in the
Government. Twenty-two percent of all of our funds are spent through the Department
of Defense, where they have relationships with iﬁdustry andvpurchasg and monitar\fhe
procurement of equipment that we get, We are working with the Weather Bureau on
the question of the weather satellite:system, with the new Communication Satellite
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Corporation in connection with the setup of a communication satellite system, with

the Atowmic Energy Commission in the development of the atomlc rockst, and we have
industrial , )
feontracts with Westinghouse and Aercjet,

HoT

Ali the way through here you have a system of management keyed to technical
direction. Now, this is not withcut its problems, as all of you who have been in

these projects know., We have the terrible problem betﬁeené‘:’ntr&lization of de-
!

cisions and freezing of the design and the desire to get campetition and fixed-

price contracts, owing to the feeling of the laberatory wamager that, if you want
thau;crbitiﬁg.sglar ebggrﬁégg;y to fly and do ite work, youlve got tenggt\more
latirude than £hat.

1 can't take the time to look at the votal structure ol crganization. This
i¢ something that those of you who want to study it can do, I°11 only say that,
as we have cranked up this effort, we have asked the School of Industrial Manage--
ment at MIT to examine closely the lessons to be learned for large-scale, organ~
ized effort in science and technology.

' ihaﬁareweperatﬁgg,en~a_graﬂtbof;$§005p60 from NASA, whi~h I think is the larg-
est that has been granted for this kind of examination of how a large-scale, vr-
ganized effort is cranked yp. I only say this--that you don't get all the seientif-
ic satellites launched in a>year5 you dom't get 19 Delrtas flown successiully, you
don't get four Saturns developed and middle flights fiown successfully, with a
gcumble~bum kind of organization. And NASA has the record that any govermment
could be prdud of .

The:e are all kinds of problems., This agency has doublzad every vear for the
last 5 years, and it has, I think, done a job that will staund for a long vime in

building a‘system:uzgd.&r';fhich9 over a peried of abuut 1L years, thies Naticn will

?3



become the leading nation, with ail of the power necessary.

As to the future, I am going to take ome minute to tell you that one of the
wost important things that have happened here, 1 think, is that, out of a massive
diséersion of the Government's activities in 1958 has come a consclidation and
4 capacity to apply ocur best technical brains to the decisions ahead, This Joint
Gemini Board that is looking very hard-et what the military services ecan get from
-aﬂﬁesearch‘and3develo§mentélv¢on£ract-ﬁcrua program of a fwo-man spacecrafc is
extremely interesting. The means by which you marry the best efforts of ocur
best people to make decisions ahead'has grown‘tremendously within the last year to
18 wonths, and very vapidiy in the last 6 months,

I think, as we approach the question of a manned crbiting laboratory, that
you are guing to see perhaps more than has happened‘in thg last 5 years of the
Space Act a congealing of talents to decide what really ig best to do, how best
to de it, and the part that each agency cam probably play.

None of us wanits tc have another aircraft nuclear propulsion--I don't want to
say--fiasco, because a great deal wasg learned from this, but certainly it was not
an example of how the Goverament ougﬁg;to run its business. 1 think that there
are extremely capable persdns now avé{lable as the ballistic missile program be-
gins tu approach a phafe when the completion of it i{s releasing some people who
were in on the early design, planning, and so forth.

I‘think one of the most important gqueetioms we-face is how all of this talent
can be put together in.a system. . This.is a\subject that we are working on in very
clése association with ‘the Department of Defensé, to try to find out. There are
many diffiCuities and troubies. The problem we face immediately is that, having

put the base together on the ground, having cr?ate§ the ability to move ahead and
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solve the techniecal problems, having stated that we would do the lunar job for
$20 billion and the rest for $15 billion, and having a program that would peak
out at between $5.5 and $6 biilion in 19f4, maintain about the level in 1965,
and begin to drop off a little im 1966, we now are several hundred million dollars
short of the ecapacity to do that as a result of the action-of the Congress,

So6 you not only have the question of what new-pregrams-you insert-rand
each of these new pregrams from now on is going to cost 'somewhere between §$3
and $5 or $6 billion dollars—-like manned orbiting stations but how you are going
to proceed from heré on out., Are you going to stretch this program out 3 years
and add several billion dollars to the cost of it, because the overhead goes
on? Are you going to not do the parallel developments that will permit you to
keep the commitments?

We in the agency are in the rather fortunate position of saying, "We said
we would do it fot $20 billion one side and $15 to #35 billion over 10 years. We
still can do it if you -give us.amoney-to fund it at the pace that we planned it."

Nobody seems to believe it., But that is a fact.

Thank you very much,

COLONEL SMILEY: Mr, Webb is ready for your questions.

QUESTION: Do you think that the first public and congressional reaction to
the death of an American astronaut would slow our manned space effort?

MR. WEBB: Thig is a-bard question. No one .can put men on the noses of
rockets and fire them off into space-without realizing that it is a risky busi-
ness. The risk .in the Mercuryfpxggz@ﬁvwas.roughlywequated with the first test
flown by a test pilot of a very<advanced.jet airplane--the first flight.
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Now, whether we can maintain that-kind of precise standard when you are
going out to do a rendezvous-and you don't really know what the risk/gs collision
or damage in efforts to join spacecraft-and aill this kind of thing. At the same
time, we have here a4 situation where, as 1 mentioned -earlier, the Russians are
not through, They have a very orderly program. They have a big boester, .and
they'‘ve got a spacecraft that weighs over 10,00Q éounds that they can recover,
manned or unmanned, at will, This means they get back all of their equipment, and
examine it, whether it‘s film, tape recording, or whatever it may be. We are
using a few hundred pounds in orbit, with telemetry bringing the stuff back, ex-
cept for the programs that the Department of Defense runs, which, as you know,
are recoverable,

The real question here is: How does the public equate the total situation?
I think, rather than how they might equate one death. T myself don't believe this
country has gone so soft that it is going to fall apart when one or more men get
killed, I don't think aviation has stopped by its accidents. You could see a
pulling together and saying ''We’ll go ahead. We've done ail we could to prepare
the public for the fact. You remember the first TV appearance 1 made when Sheppard
flew, I mentioned the statistics of the liabiiity on these flights,

But, at the same time, it has come to look sc easy for Gordon Cooper to just
plop almost on top of thetaircraft garrier, and be picked up and shown to the world.
Few people realize that there were over 20,000 military people in the recovery
forces around the world, and that it might have been different.

I am just not able to answer your question. We are assuming that, if you go
on and do the job, ultimately the country will recognize it and give it support,

{
Now, although we are having our troubles, and have got this marginal lack of enough
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funds to do the job that we have to face, this is a matter that the P;esident and
his leaders are going to have to face between now and Jamsary. Even with that mar-
ginal lag, you still have in the 1964-65 program for defense and NASA in space some-
where between, say, $14 and $15 billion, and you've got a real challenge to allocate
these things for those two years. Since Congress has delayed so long, you are going
to have to consider both of them within about the same 3-months period, between now
and January.

So the total situation on space, L-thimk, is dénvelved in the answer to your
question, notAjustnsoftvqffgﬂfrenzied.fgbliqgéthat.the loss of cne life should cancel

ocut the program.

QUESTION: ~-Mr, Webb, .about a»week.ago¢th9m§ew York Times reported.that the posi-
tion of the Administratien dn,tbe-mili;a;yuebligatiens»hasmhad an impact on.the people
as .to the,spaceﬂprqgr§m, §he.imp1icati§n being that under the military requirement for
:space the spin qff-sqiegtifiaallymwpnlg be.adequate to take .care of any future mil-
itary operations in space. Would you comment on this, please?

MR. WEBB: Yes. My first comment is that you pught te ask Mr, McNamzra about
that when he comes before you. I .am not the proper spokesman for the military sys-
tem, But I wiil say that there is at the present time a--tremendous number of gfeas

. where you -have got to--develop the sq@gatificﬂaad:Eeéhn@logiﬁél.capacity,to prove
;;hreughuexperimentalvﬁlightvppégatigqsybe505e_you»arewgéiag‘tommake“the.investments
of.large~sums>inﬂyogr,mili;giy‘systems, in.my opinion. That.is not to say that,
- 84y, ip-a -manned orbiting space station you don't have wvery lmportant jobs .to do.
~ubq;hqscientifieglly»&ndgwithurespect.toAﬁhe:use-ofna WaTie
' For instance, our Gemini;agn.Apo@Laxare,hased“OnubheTability”ofuman to operate

.under weightless conditions over'a long period:of time, and the ability of equipment
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to do the same. In a space station you-could have a small centerfuge through
which you could, for instance, let a man operate under zero conditions for a
weeks
couple /, and then, if you are going to put him in a Gemini and let him reenter
the earth's atmosphere, you could give him three days of conditions for the
stress of veentry., If it turns out that zero gravity affects him quite adversely,
you might find out/ZoZenth of a G or half a G--maybe you don‘t have to go up to
full G--will affect him. All of this kind of thing has to be learned.

The real problem you've got here is that, in these large programs here,
you have deveioﬁed the capacity, indluding the Titan I11,. to get out into space.
You do have a4 two and a three man ;pacevcraft. Gemini can reentgr’ the earth's atmos-
phere-and . have a heat shield big enough for any orbit thét its propulsion can at-
tain. Apollo can reenter with a heat shield big enough to come back from the
Mmoon.

Now, how much flying do you want to do with those where you have spent $4
billion for the booster to fly them on and $3 billion : for those two space-
craft? How much flying with men do you want to do before you make another large
commitment of $2 and $3 billion; which I firmly believe at this time would have
to be for research and development? The idea thzt you just can maneuver around in
space simply is a phony that is being put forward to the public, in my opinion.

1 am not saying that publicly., You have never seen me make a public state-
ment on these matters. 1 say this: We have over 200 military men in our organiza-
tion, working thoughtfully and closely with us. We now have, after a number of
months of sort of jockeying around a group from the Air Force at Houston working
in intimate association with oeur progream there.

We are entering a new period when the best -brains in the.military services and
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in these veseavch and development activities are geiag to

But I have already told vou that the source of power, the fuel eell, has pot some

doubts in it now., With the .best of work thet the gvest companies of Amevice

ot
®
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and the research talent <cculd do, we have got some problems with the F-
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which I think are now mostly behind us., We've got fo reelly look witch the graat-
est of care at a 200,000-pound thrust, the J-2 engine, burning liquid hydreogen.
We'we got all the problems of the storage and use of hydrogen as a fuel in space,

and you've got tremendous problems with the use of veaction moicrs to Ziv
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cise controls
If we have leavrned anything from how tc use ensrgy in space over end above

orbiting satellices and deep spaece probes and things live thav, ¢ iz that it is

very di cult to calculape precisely what energy to use when, and when fo expect
the effect., Where a plict pushes on the threetle or pulls back on the throctle, or

uses his contvols, in space you've got to make a precise caicdi 1tion almost of ng-

ght have to wait ag
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cessity with a computer, if you are any distance apari, You m

much a5 two hoaurs for rhat effect to be manifest in wheo you aight say is an e

ot
[0

recognition of che situation.

4131 of that has te¢ be learmed, and there is a veal question. I chink.

ather
ctr not you want to proceed with what might be called militery sysrtems unitil that

basic kncwledge is gained. On the other hand, 1 think, there is anciher area that
ig not well understocd, There are certain requivemarvs of the williarvy. T believe,
for sensing equipment and things of this kind that need to ve developed and need io
be tested in flight. There needs to be a parallel development of this kirnd cf thing,

Beard and cur

It is in this kind of area that the military people cn the
owr: operations are working with the greatest of care.
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~-But-new; -if I -were téysay~£hia, ir.would be a - great comfort to us in NASA
and te the eountry if the wilitary would go shead and iron out the difficuitjes
in the Titan 11 booster so that.we .can go ahead with the Gemini flight. We'lve
got -problems vwithjvﬁmi‘n,i but I eannot tell you teday that the military serviges
-~ are doing-all that they have promised to.do to clear up the difficulties of using
the—Ti&an,II £ar#manned;space,ﬁlight.

-Se thete are several sides teo thianueeﬁiaﬁvefﬁhOWwﬂemplexwgpvernment-a?erw
-gtions-and -départments -work together, -There are many fgeets -end many opiniows, and
Lots of -guys whao i-mpoéf. their own lg‘:gx;sonal predilectieg{;s-iﬂ one way -or another '
down the line, | |

1 -think the-eauntry is meving into-a better peried in that regard.

QUESTION: Sir: Wiil yeuieeﬁmeﬁt‘en;the~relative size of the terrestrial
- -command -and contrel, electrenic systems on the ground? In other words, can you
. anti¢ipate the cost of the terrestrial command-and control systems?
};NR,;%EBB:H'lpgqn’t;tbink~anybed9~ever really enticipates the coest of even a
_ giple system like the X-i5 or the Mercury or the Gemini oz the Apollo. But 1%d
hl;ggmto-bell-yoﬁ what the situgtiaﬁ is, The situation is that we have used .energy
- from using 3% watts .r'a;;zgrhiy ‘to communicate back from Venus with the Mariaer, om up
‘to -the veryﬁlagge»amounts.Likg‘;he.advanged.Sgturn which burns 900 tons a minute, 'or
something like that, through five F-1 .engines.

~Now bhe_:ﬂqa-tn?«'e.l -of -energy -here is extremely importaat. The-ability to fly

.. seweral flights simultaneeysly is extremely lmportant,-especially if you .are going

to find out what men can do in space and how important they are as against imstry-
mentation. The best line of thought is that the wan is going to play a very wa jor

role in -the future. 3
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Yeu'v aise get tewnet'®n1y~raawa~eoaple flights -simultaneously but yeu've
got to change the thinking of people to some -extent who say that the United States
cen fly a flight there and in 3 months-another flight and in 3 menths another
flight,vand'de‘thisAtSe way -we did Mercury. ‘qu“ve‘almost got administratively
to require a doubling of the number of flights.

Now, that means also a massive simulation activity. It means on a 2-week
flight, let us say, for Gemini, changing every 8 hours on every station all the
way around the world. You've got also the very interesting situation here with
respect to the Boston laboratory, where almost all of the basic research in elec-
tronics now being used in space was developed for some other purpose. You've
got certain areas where very little is known about this environment. Witness
Telstar, which goes off the air and comes back on. Witness the research program
~with Relay where, when we first put it up, we had all kinds of trouble, but have
now been able to perform not just the 300 expeyimentsiwe.put it up for but 1350,

What we are after in Boston is te creste -4 competence, .an in-house, goverp—
ment, civil service competence, of .about 600 leading people in electronic research,
closely related with guidanchcontrql,Ithen~expect them £o0 work with the most bril-
liant minds all araund‘ghéﬁéoqntty in the universities, in the radiation laborétory
at MIT, the people.at Harvard, -Gal. Teeh, -and all around, and flux over the major
new areas of research that ought to be done, and reach a decision as to where the
money ought to be spent in wery.advaneced areas of research, and then flux together|
with the best in industry, so that you get experimental hardware made, and then move
on to production_hardwg@e,

Now, we are going to buy in this program between $5 and $10 billion worth o
-electronic equipment of ome kind or another over the next 2 years, We are using
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equipment produced on a research base made. for other purposes. The question is:

How to you move there? I would think you could at least take one hypothesis, that,

in this kind of situation, as the country emerges from World War I1, the crash build-

up of the ICBM system, the ratiomalization and consolidation of the various space
-uacti#itifsg‘a-mission cagtrol;centef 1ike Houston, as an experimemtal model of how

teurun~16ng:and~invabved space flights, .coupled with a worldwide tracking and data-

acquisition system that permits you to manage flights anywhere while the earth turnms,

outward at least to the moon, and control them, efither manned or unmanned, to map

the moon with an upmanned piece of apparatus, and this kind of thing, the experimen-

tal program to develop that, is of great importance.

No one can tell you today how to do it. We've had the gutg to step out and
say, "By golly, we are going to build that kind of mission control. We want to
undérline bagic research to feed along with the experimental test program while we
are flying the flight.”

Does that answer your question?

QUESTION: What are the prospects for internatfonal croperation in space
research?

MR. WEBB: Weil9 I did not touch on that in my talk because 1 was so pressed
for time. The United States adopted a policy during the Eisenhower Admimistration
that it would cast an open invitation-eut to .the lnited Nations that, if sclentists

1}a;augd¢;hgmuaa;dghad-@ﬁg@&&mggts ;ha;¢nhgy1§aa§edAflawn,thatmm&de.sensegwxhatmmmﬁld
:Jigéthéuscien;iiiq»knaq%eégegwthe;kiad_oi;h@ngs;ue«would de anyway eurselves fo f£ill

- .a gap ia our program if they didn't do it; -we would fly thea on ocur rockets, we

. -weuld £urn;shu;hemghagkwphgiq@§a,,andeekwou;dmgiyeAthemAthevoppertuniiyufor”the.£irst

publication .of that data,
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~Thiswhasustimu%atedfaggeadfﬂeaimeé;ineerest~&ﬁengaeemem%eediﬂg seientists
- around the worid, and you've -geen Canada, now, prepare thg Allouette satellity,
They have commi tted $6 million now in the legislftire there to go forward witﬁ
an additional ongoing program.

'$hevﬁritish~ihstrgmepé§d~a~sate11i§e»whiehwwe prepared. They have now
appropriated the monéyjtogge forward foc prepare a complete satellite id.carry
experimenté that their scientists wang, |

All this we would have done if they had not done it. Further than that,
we have worked through the United Nations and have got the first international
sounding rocket range agreed to im India for the use of all nations, Around
the world in our tracking stations a great many nationals of other nations work
and in some cases the nation pays the entire expense of the tracking station, be~-
cause they feel this is their sort of foot in the door and participaticn in mod-
ern science and technology: These are some of the most enlightened and forward
looking people in that country. They look on it as a great natiomal asset to
participate in.

In addition to that we have worked with other nations in the weather satel-
iite, for instance. There are 35 nationg cooperating with us in this kind of
thing. We put the data out on an interwmational wmetecrological network, and we
are abéut‘;o fly a satellite that has not only the picturenfakiﬁg ability and the
stqrage/;iuigment so that we can read it out ever the United States and Canada
 but. it now-is.going to be able to.transmit the picture -directly to the country
that needs .it a8 iL passes over, “Sm,;h§tfthatﬂcquntrymcan.tunn to the satellite
.and says.ﬂUhapidoas,it\la@k“;ike,up,;he;e?ﬂaandeatchnit,up-With the data,

.Ihat»is.callngghgfaq;pmaticnpictu;a transmission systems We are about to
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fily that. We have developed .and cffered te other rations, for about $30,00¢
to $50,000 doilars, ground equipment that will permit them .to make this read-
out over their own country.

We are going on with intermatienal eooperation. You do know that we have
had discussions with the Russians for -a long time, since the. international geo-
physical year, and specifically with respect to possible cooperation. There has
been a certain standoffishness thgough most of this, but over the last 18 months
the Russians have shown a real interest in cooperation, and we now have agreed
that we will launch a weather satellite and not tell them what is in it or the
rockets that launched it, but will transmit the pictures we take to them over
what we call the cold line, The hot lime runs between Khrushchev and Kennedy
and the cold line between NASA of Suitdand, the Weather Bureau, and Moscow,

They are going to fly a weather satellite, and we will not know.what is in it,
what kind of cameras, but we will get the pictures they take back over the reverse
of this line.

éo now you are goihg to have a continwpus looking at the weather of the
world by both of us sharing the jobJandvboth of us getting the data. We have
inserted in those agreements.a provision that, unless the data is roughly equivalent,
then either one of us can stop. Most everybody seems to be assuming blandiy that
the American data will be better and that we will have to require them to come up
to our standards.

I¢11 just leave you with the interesting question: When about the first of
the year these pictures begin to come, suppose theirs is better and they break
‘off by saying, "What you give us is not relatively equivalent to what we give you."?

We are in for a period of difficulty and surprises of which this is one that

34



youlve -got -ta think about. -For about twe years they are going to be able to
fly big, instrumented Spacecreft in ways we can’t. It happens thit eur pic-
tures of -weather-are-about as-geed-as we need. They give us the kind of thing
-we -want, -We could have taken more detailed resolution pictures but we found
they -were not as useful as the ones we are taking.

All of that is involved. At the moment ﬁe.are now negotiating the details,
this week, of another agreement, whieh is: uHoﬁ can we both study the magnetic
fields of -the earth by vecefdiﬁgs;eﬁétfgadings taken from their satellites aﬁd
from ours, .and .correlated with date taken all eround the world by scientists -of
wmany natiomss They have .agreed to do this, but there is.a large gap between
--agreement -ia prineiple to do it.and then werking up the technical detai}ls of how

: ysu:doudovito“;Allfef;th;syisubased»an-coordiﬂated work, not cooperation, We
den't knew ewactly. how they-get their data. We only know .that they tell us,

. "Here is“themda£§giagd,he§auarevthe margigsnafuerror,in it; and .you.can.correlate

it with vour own,"

The%e ig -seme poseibility, I.weuld say, -andthe wext 3 L6~&‘mﬂﬁt?S*Will Eell

- a lot about this. Let.me say it this way: Suppese in -the mext 3 or 4 menths you
- -see a-Russian -device werkifng -on .the surface of the -moon -and sending back informa-
tion as ‘to scientific data from. the moon, and they step in and say. "Now let's

- -cooperate,! I.mean, veu are -going to be im for a period when there will be lots
of discussion of ceoeperation.

We have in the Saturn V the basic power, and/i:ese series like the Titan IIL
and the Saturn 1 and 1-B, to do whatever this Nation may need to coming along,
but it takes a long time to manufacture a big rocket like that, test it out,

prove it, and so forth., But even so we are p1§nning to fly a man on the tenth
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flight of these big rockets,

Now, those of you who know rocketry can ask yourselves how many rockets
have been flown and developed in ten flights to the poimt that you can put a man
on them,

That's the vigorous program of the United Statés and in a sense they see
that this 8Saturn V is going to be far beyond anything they may want to do. Let
me caution you that it will cost $100 to $150 billion per shot for one of these
big Saturns with a spacecraft on it., That's a lot of money. I don't know what
an aircraft carrier costs, but it's like building a whole aircraft carrier ahd
an AF system and sending it out on one mission and never getting it back.

COLONEL SMILEY: I regret our time has overtaken us. I express appreciation
from all of us here, both Colleges, to you for being with us this morning and giving
us a very interesting description of your organization.

Thank you very much, Mr. Webb.
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