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AN ADDRESS 

13 September 1963 

ADMIRAL ROSE: Before we get on to the more interesting part of the morn- 

ing, let me welcome General ~IsWo~l~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 Bo 

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 ~ureau of the Budget, and he spoke to us on that subject° 

I am sure that money will come up again. 
great 

Without further ado, it is alple~sure for me to introduce the Honorable 

James E. Webb, Administrator of the Nation~l Aeronautics and SpaceAdministration o 

MR. WEBB: Thank you very much. Gentlemen: It is a great pleasure to be 

here. It is not possible, I 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. I d~d~ve a sm~l! ~rt in t l~e buildup ~here and went through 

the period which may seem strange to some of you in the Air Force, when President 

Roosevelt talked to the Navy about the strategic bombing mission and the Navy de- 

clined it~ on up to the postwar period, when it was necessary to realine the 

Government of the United States and to try to form a system by which t~is large bur- 

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



which was well worked out in 19~6 ~nd l~fOrced to give way to the exigencies 

of the CommuniSt drive for power, beglrrning with the Greek-Turkish Aid Program, 

which I remember so well in the Bureau of the Budget--,it was $400 million~and 

which affected a rather precarious balance of the budget, on tnrough to the 

Marshall Plan, which was Submitted to the Bureau of the Budget as a program of 

$20 billion for 4 years, ~nd Which the ~urea~ of the Budget~ after its not-so- 

gentle message, recommendedat a level of $16/for the 4 years=~and incidentally 

it came out just ~6 bill~en, 

I saw the very difficult decisions in implementing these kinds of policies 

result in success but also result in t~e fact that the governments who were to 

work with us and who were~ in a sense~ sharing the assets of this country to build 

System that couldresist.. . comm~n~m..t~n.o~t,..eve~ wi~;h, eeono:~c growth to be so 

weak internally that: C-enerel Eisenhowe~ tol4..me in,£he,George8 Cinq Ho~el in Paris 

..... before. £he-mil:Itary .,aid prog~aa, was put Ln that ,g,Ne::.~W~-~-s~,A~my-,co~i.ld:-~ake..:~a.~i~i..-l~ 

I moved from those kinds of issue in the postwa~'d woria through the time 

when atomic, energy wa~ con.sldered as a greet neti.,ona.l, asset~,.a g~eat national 

a commission that had the problem of being a manufa,cturer and designer for the 

military services of atomic weapons but also requi~ad under the law to develop the 

additional benefits which could be obtained in the. med~ea.l .f~;eld~and you have 

..... . area Qf i~o~pe~,~a.nd ~ Zae..~area of ..high~n~rgy 

extent of some $300 million a year, and resulting in such great institutions as 

the Brookhaven National Laboratory~ the Oak Ridge ~,,Natiorml Lahor, ato~q~ Argonne 

and so forth, which are in addition to the in~house laboratories~ llke Los Alamoe, 



and Livermore, and in-house capacities represented by Hanford, Oak Ridg~ 

Savannah River, and so forth. 

Now, the point l~d like to make is, in the period of this century~ we have 

seen developed the technology underlying aviation. We have seen the United States 

lag in the early sta~es of eachQf~these~exeept perhaps ~tomie ene~g~y. We have 
:! 

seen an effort to c~up~ wh&ch~began, main~ly in aeronaUtiCs I~919~ withl the 

....... e~ahlia~ment.of ~.iNa~e~l Ad~i~so~ Giit£ee fe~ ~oaautics to ao researCh~ 

and move on I0 years iat4r £o the recommendations of the Morrow Board and the 

other boards dealing with this and to a procurement system that would supplement 

the research and 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 l;set frem:t~e Wright Bre£~er~ £e £Jae ~ern jet airplane~ it only 

took us I0 years 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 fo9 reaction material but could develop in the different types of 

controls based 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 researchwith procurement systems. We moved on to 

Jet transport and 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 the air. How 

much of it d0:we use? Only about the amount up to twice the height of our highest 

mountains on th~ eKrth. 

Let's look at space. Dr. Goddard in 1916 did the basic research work at 

Princeton which showed the capacity of the r~ket engine to deliver its power in 
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a vacuum. He did the e~erimcntaL~)~e4..~ ~e~r-s~4e~er~ i-n i~26~ whic~.pro~ed, 

-t~e~--~- ~mJl ~i--S~ge, .i,~£~ i~e~l~ ~.~ee~e t..co~,id, i~deed de~iver i t s power in .spa~e 

and in a vacuum) and he developed concepts which were so astonishing~ concepts of 

the use of thiss that he was afraid to put forth the full flavor of his thinking 

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

he later said he was regretful that it was so restrained. But the presss and 

interestingly enough it was the press~ picked up the spectacular nature of it and 

played i t from •this .Sm~h~e~-..er~.i.el~. 

, ,~1~e..•a~ss~a~)s•~ •,'i •.i~!~•%Z~e ,Gex~ans.~. ,~iaked .~up this ,Zechnol,egy-..and...,~hese .con- 

cepts. They went to .work ~ and w.e saw the result in the.-V,=2 bombs that were,dropped 

: O a  .London. ~e~,.a~w ~ghe ~as~IZ :in ~he ,Ku~aia~.•:,ae~e.lopmen.t of .the ,I~ ,,and we,amde 

. ~ai~ =a ,~e.la~e~ :.move. Eo .~aZeh ,up ~: .,he~£~ ~,~g ,,wi~-,h .,z~e ,ball, is~ i~, ml ssile ,program O f 

the fif~ies~ followed by a debate as to what to do about spa~e~ to the passage in 

i , i 

1958 of the N~tional Aeronautics and Space Act~ and the accumulation by the Govern- 

ment into a system divided substantially into two parts by the Act of 1958. One 

was to ~e ', =esearch and development and a testing of the op6rating capability of 

space vehicles by a ciVilian agency~ and the other was to be the development of 

weapon systems applications~ research necessary to have weapon systemso by ~he 

military services. 

Now it takes a while in this kind of government to sha~e down such very large 

concepts~ such very large motors~ because~ while the long development of aeronautic 

principles and the marriage of :these w~th a-power plant capable of taking them 

,c~ura~ex~s ::,~e~e~..r.~ ,.~y:,me~,-:Wl~m, .~14 ,~I~.,~I.~. ::zh~ A~leas ,~wh~;ch .I sha I 1 no~. labor 

in an Organization ~hat 
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I think I can illustrate the 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 contracts were let, the airplane went forward to produc- 

tion, and the tests and examinations made in the aeronautical sections of the 

NACA showed after a period of time that this airplane in the transsonic range 

was not going to deliver the goods. It was inadequate for the purpose for which 

it was d~signed, and its performance was going to he 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 Upo 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 as 

junior officers--and General M~aughty, who was running the planK° 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 ~u~gment--that kind of thing. It requires great eo~rage for men to say, "We 

will really come up with the answer, and wew~ill stand up and be judged on the 
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decision to iay off 5~000 men° We admit we have made a mista',<.e and we .:,s-,'_ii =ake 

the consequences financially~, publically~ and otherz,lise,~ ~ 

T_:d like to give you just one last idea here<~ T,~Ye are going to bere those 

same problems with every ad,va~:ced system that we come mp <¢'ith~ ! don;z think it 

i,s u~}fai{ ~ to s~y that they .are. ~o~ absent from the ~3. 7C p~ogra~.,~_.., acid ! ~chin{< it is 

extremely important ths~ [.he B~,./O program is going no now be used as a Les ....... g 

method for ~,¢ork on supersor.lc ccm~,~e~c:Lai ~i.-~'[.i~'~ers ai~d for joint ope~:a~ionai p-,:o-. 

grams with the Air- Force and NASA,, with zhe kind c,f ;'n~:<,,=mencariion co~hich NASA 

will pay for,, i.n one of "chese airplat~es~ that i;<~':[]. ]}, ~: ::m :[. ~ ~~,c~: an].<,/ ~:,,~hs.'~ the Air 

Firce needs but what the flight e~-,.gf.neers need 'io co~.<]~:,a=e uhe a,st<;ai pe~'fcrmance 

of this grea'~ big airplane to the w~nd-tunue]. ~:;e~<; ar:~d "£~e thecr'etical ~xrork <o~e 

have done before° 

Why? Because this lays nhe fou~<dation on which the ney~ a:f~piane can be 

built° That is exactly ~he p-~ocess for the X~,iSo When youve gor~e through the 

theoretical work~ you~v'e gone through the wind-.zumnel tes~ing~ 9ou,::ve gone :through 

the design and experimencai flight testing~ yok nora:,' b,::.,~ _h<~ ~<;:u~.~ fJ:~gh.~ da,:.a zo 

put back aga~inst the zheoretfcai work and the wind,,uunnei 'sest~ng<, It ~s tLe pro-. 

cess ~hat this represe~ts nhaZ I thir~k perhaps fs one of 1:he most f.m:Qor[ar~.t, e]e-, 

ments in what Stock Dr'aper has called the technolo~--°c0.! ~'a].ar~,c:e c:f i=o:,;'e:~ ~ is:: :<;he 

world o 

l:d like Zo talk ahc,~t that fol:- just a momen~:,~ Vh~.: a~:e 'c?<:. de-'.]~'.:n:Z w:L~h when 

we deal with space? i am z,,.ot an expe~vt~ ] am an ad-~:~r:~g.~trato:.'~} a isw>e:'o TBere 

are men he_re ii.ke ]!,,le] ~B~,e.ss;sn....,w~..,~{e e~:p~rt&~, So 3[ wi, l.i o.~e.~'s-'~:~:~?[i:(y re&inky ~:o 

s h o w  ~)ou a h a . t  t h e r e  a r e  c o r ~ e e p t s  h e r e  t h a n  admini . s t .~a i :c :c ' : s  a s  :,~.,,'ai} ~ a.',s t e c h n : i e a l  me~-~ 

m u s t  d e a l  witig_~, 
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First of all~ if you look at this question Of how a nation has the technical 

capability to engage in a ,£e~.hni~al reee with-another sysZem by which large-scale~ 

organized efforts:in:cese~rhh and development e~d .£ech,ol~ .are ~oing 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 exten~0 A great many 

of the people eor~eer~ed . ~ i t h  ~yroseopie ~tr~l-a~d .various other p-rob~ems asso- 

c,iated-with piletless aircraft and :guidance came togeZher at MIT in the Instrt~men- 

tation-Laboratory.. They did a .,lot of work i.n ~ l@30's a~d developed pilot mode,is 

of various types.of .guidance systems,,. When we got into World War II ~e found Zhat 

the Japanese could indeed, through the massive application of air power~ sink 

ship.s--we saw that in Singapore when the Prince of Wales and the Renown~ I believe 

it ~as~ were sunk. ~by Jap~tnese-~ir power--and ~f~ .that the ,conventional system of 

protection of surface ships suddenly would not work 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~ to develop computing gunsights which 

coul.d be .manufactured and put on-~2to~s~ ships and completely reverse .that situation. 
. ~7 "~  . . 

The t i S ', the -caped ~y, ~ £O ~.hav4 :" in l~e i ng .men with , i d e a  s, men ~who .have t e s ted tho s e 

ideas and who have performed the .necessary basic work so that you .can then move 

right on to the policy of adopting r~his~ .of,~nding it~ of putting out the .con- . . . . . .  

tracts~:~:ins~a~~ing the equipment on ~he shipS~ training the crews~ and so forth o 

I had a .small .part in x~at, be~attse I spe~ 5½ ~.ears as the .Personnel Officer .4~t 

Sperry and had then become the Financial :Officer. Here:~as a company that h~d 

1800 .different .~over~ment ~-~ntreets~ ..a-sd .wi~h~a •relatively. smal I equity in the 

company ace-~ere~:~, a~ed.ii~. ~=atch.la~,~z4~-,.7~t .we ~had maybe I0 .to .20 .times the 
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equity in the company involve~ in sub~ontractohllgations 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 mission. 

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*aor~Idwill be i~ the futures then these technological c~pa- 

cities represented by the 1~strumentation Laboratory aze extremely important~ be- 

cause these vigorous, research-minded men know how Zo ~evelop the ideas ,and know 

how to put them into workimg lmodels , and, very importantly~ they know how to design 

the test and simulation equipment thaa will permit you to really prove out wha t it 

is you are trying tQ ,do in ~ese type6 of aquipment. 

• This is o~e of ~4~e keys~hi,e~ I ~al[ ~eta~ £Q ~,a a~oment to £~e NACA type 

of Organization, lwill ~efer to it briefly, This o~anizatiom~ NACA~ now NASA, 

• ha~ always ha, sod its forward work on .a few relatlvely ~deratandable ~actors~-first 

of all, that there will be men who are capable in the most advanced areas of re- 

search, that they will be 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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metee,.eapi.ta,t inves . tments  ' .i n -:,the k i n  d o:f :.t~esear, eh too.is ,~.hey-k,ow-ave n e c e s s a r y .  

The f u l l = s c a l e  w i n d  t u n n e l  I r e f e r r e d  to l a s t  y e a r  when I was h e r e  as  

having not only' added 15 to 20 miles per ~our through the clean-up of every-air- 

plane we flew in World War II but also added substantial performance to the sub- 

ma~,~e~-.-~q~e4~.-~e ~ee~•~ ~l~e ,:f~4~s~a4~ ,£~s~i~ wa, s the final element ~n the 

c teanTu p.  .i..But~.~t, is.:~Y~e ~ e s i ~ n  of these. . . t~ots~,  s u c h  a,s t h e  . f ~ t l ~ s c a t e  w i n d  

t~nr, el, •whie~ was put in~ ii zh~k~ e~.~ !-92~ .or ~929~..w~iCh..,hsd.~i.ts effect .soae 

• 4e~-yea~s •later ~,,i~4.-,We~ II~ ~ha~ I am,,:~efe~i~g t o ,  

,In .the case of working with zero gravi~y, we 

have going in at Cleveland a Zero G Drop Tower that will give us up to something 

like 10 seconds of simulated weightlessness, a very' ~.qgenlous method~ by which you 

not~nly-.:ge.t..t~e 5-seconds-of ,tha:fal,l .~t y~-~aYe ~¢ery interestin~ method by 

.... w~i~h you can,reverse that and just double the Zero G exper!#nc.e~ by somemeans 

that I don't completely understand~ But this is the kind ot ~hing that keeps the 

menworking 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 also 

used to monitor ~£he ,r~ea~reh ee~t,rae,te-.~-~Ah universities where scientists are work= 

ing on the, qenergy relationships between the earth and the ~u~ where they are de= 

fining the space • environment much~more eecurazely~ so that the. e~Ineers can co~e 

• ~r~acts .wiKh.:.~¥~::~e~r~,~h~. S e v!ez~ ]I ~a~var~eed-~pstems .,are manufac£ur.ed by indus- 

:.t~.~. I n  ,~ha~(~i~=e:~e,:.-:90 ~ex~n~ :  .~Qf..~e , ~ o r ~ - o f  the.:a~gen=y. , is  .d=ne b y  i n 4 u s t r i ~  1 

.aeneas, :•• h~t•a lar,~•~i~t, of i,~he~,•~i~ic ::~ork supporned by .•tHe agency i s 



done in universities~ On campuss 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 avaiiable~ 

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 of.a few'~undred pounds into orbit° We have been able 

even to put the Sy~com up into synchrohous.~rbit, a.t 22~300 miles, B~t it costs 

s~me~hin B .like .2 .~er~ent :of .t.he iwei~ht .you :a .t~rt .with from .•he earth in.to orbit, 

Your early Vanguard rockets woul~ put about I/lOth of I percent of what they 

started with into orbit, 

a very e-xpensive@~eeSs when you.go ~.t i~to s{~ece, ;INsare is~..~weYer~ i.a .spite 

worldwide ~traci.a~.a.~ ~ - .~a~-qa i - s i t i en  .sys ~ . , f~{- . s~e  £ t i .~ ; t ,  .~a~er way . a  very 
i " 

I'd just like to leave this idea that there is nothing easy about rocketry° 

It is extremely expensive to build these big boosters, But there seems to be no 

other way to get there, Inertia 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 against0 about 25~000 miles an hour ,  

T h ~  ~equires a tremendous control application of energy with all the  asso-,  

c i a t e d  equ ipment ,  and you a r e  d e a l i n g  h e r e  w i t h  a s i t u a t i o n  where you s t a r t  out9 

let us Say~ on tl~e trip.-~--~he-~eO¢~ ~¢J~-~beu.t 6: mill~o~ pOur~ds on ~he ~.aunch 

• .pad, ¥@tt. awd..4~p in/.orbit .:wizh..~ ,.~20.~O~-~@r~...so~ .a,~l .yca~: :!%ea~ for .,~he..moon ~w~C.h 

.... ~a~e~=l~e :.eme-~e-ross ~e .At:l~t!c, ..a.~ ...y~tl. come back ,to. ~e ~.ea.r~l wlth..about 12,O00 

P0unds,.or a l.£ttie bit mo~e, 

t%~e~e •,~.Ba ~ t - ~ a . l ~ C & t ~ s y  ~ u t  ,.,spaL¢~ t : a n d  y.ou.~are.,deallng witch, for~es . tha t  

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 Instance~ 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 fn flights that you can produce in an airplane. 

How much in the way of parallel development of alternate systems of power 

. ~ a e ~ , - t d  ~ inv~1;Ved~W~e~ you ere-settl.g out to  stake the pre~:tige of the United 

States on accomplishing a mission that 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 discuss~.ons 

down in the Congress~ and they are the kinds of things that represent the difficulty 

of the technology~ and they also represent something important ~o the public image. 

That representations I think~ perhaps could be passed over very quickly here with 

this group by saying that there isn't any doubt, I think~ in £~e m~,nds of those 

their early development of.~,~...aL~m~mmh.~@~d,it~ explosion~ through .=heir showing 



ballistic missile~ ~really, I think~ did surprise this Nation, when they showed 

that they could det!%~.~a-see.~lyes--tl~ey d~ a~i.,~e..£he~ work wit~ Sp~tnik~ and 
• , , "[.. 

then their pr~e~.-R~%l.i~y.~ fly a lO,O00-pound spacecraft at will, ~nd recover i t ,  

ve ry  h i g h  l e v e l  o f  t e c h n o l o g y w h i c h  c o u l d  be u s e d  f o r  p o s i t i o n s  and f o r  i m p l e -  

m e n t i n g  n a t i o n a l  powers has  n o t  been  l o s t  on t h e  w o r l d .  I th ink~  f u r t h e r  t han  t ha t ~  

i t  i s  t r u e  t h a t ,  a s  you see  t h i s  k i n d  o f  v e r y  r e a l  c a p a b i l i t y ~  you must  c o n s t a n t l y  

look at another factor. These problems are so difficult that no one can set a 

schedule 2 years, 3 years, or 5 years in advance~ and say6 HWe will fly this rocket 

on thls day, We will put Syncom into orbit on this day° We will fly the X-15 first 

on this day,.'! 

successful. It has .given a V~st amount of information. It has proved the role 

of man in that some 16 of the 90 flights would have been failures 9r loss of the 

equipment if the man had not bee~-~,~4~.~d y~t tl~i~ program was delayed in its 

first flight 2% yeare from tl~e ,original ly~ ~le~..4a~te0 

The MercurY program slipped between 2 and 2% years° This fuel cell problem 

I have described to you will, in my opinion, i~evitably cause a delay some years 

hence in some impo~@a~t- ~t .of i thi~ imr~em, if ~mmme parallel develepme~t8 ar~ 

~ha~:~een approved In the CongreSs. 

Here is a rather difficult problem that a nation like the United States 

faces. What do you do under those conditions? I'd l~ke to say, though~ that the 
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point 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 looked at in re- 

verse when the press says, "If you don~t meet a data established 3 years in ad- 

vance for the flying of a specific space mission9 then you have had a major slip- 

page and a great failure." 
i 

I think we must constantly bear in mind that, while the military services Are 

looking for a production line with missiles coming off of it as well as. a successful 

flying mis~ile that will carry e warhead, i~ our agency we are looking at the re- 

search awd development side to gain the knowledge that permits us to move on. The 

number of vehicles &s very small. There are only 12 Gemini missions scheduled up to 

this time, so we tend to want to fly a mi6sion, examine it with great care, ~ly 

a~ain after we know everything there is to know about the first one and know what 

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 MQrcury 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 whether or not you 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 flown in 

this research and development program. The first one was a failure and the sub= 

sequent 19 have all been successes~ whereas in no yeam up to 1962 did we launch 

as a nation more than $O percent of our scientific satellites. Half of them were 

failures. . In the year 1962,100 percent of the~ we~t off and succeeded, with some 
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slA~age of time, may 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. It was ~ot an orbital mission~ so 

I~II 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 
i 

this framework, andgive you some idea, I think, of What may be in the immediate 

future. 

First of all, against the pattern of accomplishment of the Russians~ which I 

have just described to y0u~ in tl~e first 7,~e~k~ ~f ~hi~ present Adminls~ratioa 

by ~PresidentKenmedy, the Russiansflew flvespacecraftweighing ever I0~000 pounds. 

One of them was up to about 14~000 pounds~ It was th~ early Venu~ mission. The 

others were the Vostock series~ the last one being the Gargarin manned orbital 

flight--a very orderly development process which any nation could envy~ this system 

bY which the Russians aceomp!ish theseflights~ 

I thi~k it was clear that internationally and here at home~ for ~ ...... mi ~LEar~ ~s 

well as other reasons~ we could not be ignorant and without the tools to do this 

kind of work, So thequestion the President-faced.!wam: How do we crank up the 

i 
tools to be better than we are~, to be be~ter able to match this new force% He nook 

counsel frompeople who had made a lot of studles. He consulted with the political 

leaders, both Democratsand Republicans~ He asked the Vice President to work with 

Mr. McNamara and with me and with our associates, in and out of uniform~ and we 

were able then to put together a program which said in essence a very simple thing. 

It said , !~!The R~ssians have shown great capacity h~re. They probably will do mu!ti~ 

man orbital: operations before the united State~, can do ~,~ ~ because the biggest 



booster.that.was-.thenu,~ ~eve!~t.was---~eS~t~n.l,..an d it.was not very far 

along, and the basi.c f~ind..ing inthe ~udgets of-the p~evious Administration didnot 

include any large'spacecraft thst could carry anything bigger than the Mercury:° 

So we have to start with a situation where the Saturn was under development 

with an eight engine, a virgin cluster of the proven engines we h~d ~ used in our 

missiles. We had an F-I engine under development that had been under development 

since late 1958 or early 1959, and we had a 200,O00-pound thrust J-2 engine~ burn- 

ing liquid hydrogen, under development, 
in 

Now, taking that sltuation/which, 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 rea sonab le chance of .~sin~ ,~ccessf~.l ~e,.~gains t ~he Russian -effo~t~" 

Knowigg: that the mu.l£i-manned earth~rhi:.~e! .operations were probably not within o~r 

capability before the Russians could do them, and knowing that a lunar fly-by by a 

man or more might not be within our capability as a nation, not desiring to stake 

the prestige of .this..~.tion.~n some£hir~g that could not be done, it was said that 

to build big boosters and to develop the power to operate in any way we needed we 

would set the lunar landing as an objectiVe~and crank the effort up 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 us~ of the building blocks then available~ but the 

efficiency went down to I/I0 of i percent of its wei~t in orb~t~ In order to 

get ~p eo,~ rper .ee~ t of ,,,~i~h:,~.:~ ~.rb.~t ,y0~ veal ly ~,have .t~ have tai t~red de- 

..,. s.~`~f~refu~~~ ~ planned te~ae, h .sPecificm~ssi~n in ~sti.~n. 

As a result of this effort over these 2 yearss and with ~he President's 

comm~tmen£ to advoeete-.in ~h~on~ess~.~ expenditure ef$20, b~ll~on in the area 

i 
more in the area of advanced technology s of scientific work to understand the 

space environment~ you had a situation where he was committing himself to about 

two-thirds of one ylea~J~,-mil~y~d~e~-4~.~espem~ever I0 years ~. time and ~o ' 

capacity to do anything we needed. 

What ' s  come o u t  of  i t ?  About $3 b i l l i o n  of  i n v e s t m e n t  a r e  go ing  i n t o  g round-  

based engineering tomplexes which permit us to recognize the difference between 

the booster and the airplane. We have establishe4a gove rnment~owned assembly 

that al ! big boosters will be.~assembled there~ that they cando the des£gn~ the man- 

, ,.o~a.~y~he~e :.r~aey,~e.~.t~,~-..,we,,~,r~-.go~!~g .t~ ..,re~ulv,$ the~ to assemble them there so th@t 

. - : w e , c a n  . t r an~po . r i  : ~ . : . ~ @ i : l y  over  .to. Z h e M i s s i s s £ p p l  . t e s t  :,£aci.li~y a~nd to ,Cape 

.T,l~e~M~e6ies£13pi.~..,te~-~.~li,~,ty~,~pe~.its ~us. t~ ,clear, peop.~e., out ,of, an area .wi~;hin 
. . . . . . . . .  . , j  . . . .  , , 

a circle of I0 miles ~ radius° We have easements en 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 booste[s, with the test area 35 miles 
i 
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- a w e y , ~ . ~ a . n ~ e r . ~ t ~ e h i ~ . ~ e : t w e e n ,  threughwhieh sueh~ia~t boostersas the 

Saturn V or the Nova can Be tested, and a water transportation system around to 

Cape Canaveral, and a very large area on Merritt Island with very large complexes 

bei~-~m~i•l£ Z%,er~, ~~~-3m~il~ing-i~whieh.you ea~ e~ectfou~ Satu~n.V~s 

t 

-s%de b y - s i a e . . a r ~ - ~ a ~ e  twomo-~e .~ , ,a  ~o~.iZo~£alpos.i~tlon~ in ,process of assembly° 

Yo? ca 9 carrY them a c0uple miles down on a .giant earth trawler and launch them 

with perhaps one week on the launch pad instead of the very 10n~ periods of time 

we've had in previous missions~. 

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 i 8 the system we use for man space 

.... fl~ght, including the network that will permit us to control spacecraft outward 

.... . to the moon.~ • ~he 9t!~.  r~ i 6 ~ / . ~ e - ~ e  p .~pae~ ne~w~r~k~. ~ p o ~ d  . . lazgely . o f . ~ i a n . t  d i s h e s  

. . . .  th~ at thrae lo -~a£~oas .,g~ah.permit .us ~o ..work .wi~h .like .Mariner out to Vengs 

.... ~nd~hedeep..~pace pr.obes:. 

So you have  t h i s  $3 b i l l i o n  g o i n g  i n t o  f a c i l i t i e s  f o r  t he  d e s i g n ,  f o r  t h e  

assembly, for the: test, for the launch, for the large environmental chambers, and 

f o r  t h e  l a r g e  s i m u l a t o r s  i n  which  you can run  a s i m u l a t e d  m i s s i o n  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 already seen 

in the simulator." 

Now, this is what 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-I an- 

gines can deliver 7½ million pounds of thrust~ can put i00 tons into earth orbit, 

and with a nuclear stage can double that capac~tyo We are investing $4 billion, 

17 



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 ea~bi!ity for operations,-wNether for communication salt - 

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 spaceo There ~has been a large.amount of 

propaganda saying that we need.a.harder killer capacityin space, .and we.need ~n 

ability to fly around like you do in an.airplane. ~When anything ks moving as fast 

as 18,000 miles an hour, it takes a lot of energy to change it, With the Gemini, 

wlth all of the capacity of the Titan II involved, you can change your inclination 

of orbit somehwere .between .perhaps I and 1½ degrees, or you might advance the alti- 

tude 0~ the height of your orbitmaybe~a .couple Nu-r~r~Imiles, up to maybe 400 

miles, .With the Apollo thr~-man~.~paCecraft, flying on ~tl~eSaturn, you can maybe 

change your inclination-about 15 .degrees and maybe ~o 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 going along with you° Now, while the Saturn I-B 

will give you more ability to orbit than-anything that we have heretofore contem- 
and 

plated,/its ability to lift 32,000 pQunds into orbit is..wha~ produces this, the 

Russians, with their present first-stage and lunic s~ta, ge, both~m~n 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 ~ years or so, they are ~oing to have the capacity to 

maneuver to ~his limited ~m0mmt , .a~au~ .IS ..degrees 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 

I-B. B~t ~e~e ~e ~4] ~t,o the Sat~ V, w~tiel~ can put iO0 tons into orbit~ 

you really have got tl~e capacity to do what you want to do. So don~t have any 

idea that you can wish for maneuverability in space, If any of you have driven 

a car ero~wd-a curve o~ e sl,i~t ewve @t iO4~,mAles a. hour~ I think you can jvst 

-t~at-the-~iclent'~ -. use of energy is ~he most ,~mpor rant p~ob.l~m we ~ace in th~ s 

Nation. 

I'd llke tO stop on that just for one moment t~ say th~t~ in the universities '~ 

~ti£ic . ~ r e a  and ib non-profit i~sti,t~tions •like S,ta:nfe=d Research I ns~titute 

4 vO00 :a~d 5~000 s¢ient.!sts a, nd ,e~gi-nee~s . . w o r k i ~  on ~hese, ~ t s i ,  e p,;oblams of new 

..materials ~ ve W adva~.-~c~r~oni~Sl ~ very ~esphistiea.~e4 ~-~es.,~ ,e~er.Sy ~ .~he mar- 

ria~e of-~e ,m~ i•n ~the .loop ,e~td.~ ,the ~,t,i,~e ~ec.ie~ces .e~th .r/~e.,phy.s~al-sciences. 

T, hls-is.a ,~ery•-~r~s.~,as.~t..,w.~en•.,•added to: :the .nine l~boratories in,~.~hich abo~t 

• 9~ ~0 sci~stists ~d e~!nee~S are ,n~wi~em~loMed in •this p~:cam~ :as a segment of 

.... a b o u £ . . 3 0 ~ 0 0  ~persens,~t/l~s~ether~ii.r,~!~di,n~a~aadministrative persons ~hat manage 

g0 percent of the work that goes out to industry. 

Movin~ on now from maneuverability in man space flight you get to the space 

science program. Here we have moved from the small satellite or the small probe 

to wl~ere we have a family of unmanned observatories. The orbiting solar observa- 

tory, the first one# has been in orbit aSout 14 months. It is beginning to deter~ 

iorate but it has given us a vast amount of information about the sun and the rel~- 

tion of the energy transferring the sun to the earth. It is a vehicle which has @ 

stabilized platform pointed continuously at the sun, and a rotating wheel on which 



about 15 experiments go which give you constant measurements of these 15 or more 

items that scientists want to measure. Scientists can get their experiments on 

this observatory. We expect to launch it continuously for about II 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 ~aving been associated in one way or another 

with t~e Government for now Over 30 years~thatany person in government or any 

group of persons can fully understand this, whether civil service or military. I 

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 ~nkn~wm and unsuspected ~ust a few years ago, 

and their effect on the weather and the use &f ~h~ h~gh re~£oh~ of the atmosphere 

for military, civilian, and whatever purpose6 we want to use t~em for. 

In addition to the orbiting solar observatory, there is the orbiting geo- 

physical observatory which ~¢~complisl~es ~e~ ~m~c~ t~e ~ame purposes for the geo- 

physicists. It looks backward at the earth and carries a large number of experi- 

ments. These experiments ar~ designed by ~cientists in universities0 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 da~a back and feeds it to the universities~ 



but the scientist himself selects that area of knowledge that needs expanding, 

that he is interest~ in, g~s his graduate students working with him~ collabor- 

ates with the Other~c~£e~tis~ expands that area of knowledge. We are moving 

v e r y  - - ~ e p i ~ t ~ - ~  -~,vy -~o , ~ s e ~ e  &, ~ i ~ a a t i o e - . - ~ a e v e . - . , ~ h e , ~ e r ~ s e ~ s  -i~ .~he universi= 

ti~s,~e~ the engineers in ~.6%estry~ s~v~ ~p ~e ~i~e ~%~e~ they ~e~ £a~e t~hi S 

• a~iva.nced, ~ e r y  soph:~s~:ca .~ed  ~n4e~s t~ : r~ iv~:  of . the . spree  ,e~vi.rom~nt cr~a.~sd by 

tl~se-s¢ient.i-s.ts a~d. traaslate it in,to i,mp~oved spacecva.ft aad improved .instvu- 

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 I simply don~t have the time 

to cover. I will just add one thing to it, that, during th~ year of the interna- 

tional year of th~et sun, we are going to use some pioneers. One will move 

backward from the earth and be measuring the solar wind and all the environment 

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

in front of the earth. So you are going to have the earth in that year going along 

in between two pioneers that are going to be feeding this information back as to 

~ happening both in front and behind as the earth travels at 67,000 miles an hour 

along through space. 

The industrial base being created here for advanced and sophisticated tech= 

nology is extremely important. The Draper group at Mi~ is doing the guidance and 

,con,t:rol ApQ .I ,,  300 mi I I ion dol lairs 

industry to bgi!d ,the equ/pmentand to followright 

behind this advanced research. 1111 just •give you one quick illustration of.what 

is happening. ~ i 

Out in Wiscomsin at Milwaukee A. C. spark Plug has a gzoup working on this 



project, and I think it is fair to say that the group of men working for Ao 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 assim~$ation of this advanced tech- 

nology into fndustrial processes, and even a spin off into other areas of non- 

space, such as the infra red sensers being used 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 I think will be very val- 

uable in terms of the total U0 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 t~e system of management that we 

are following in this 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 h&ve relationships with industz~ and purchase and monitor the 

procurement of equipment that we get. Weave 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 co.n~un~cati~n satellite system~ winh 

the Atomic Energy Commission in the development of the atomic rock~ and we have 
industrial 

!contracts with Westinghouse and Aerojet~ 

All. the ~a2 through here you have a system of management keyed to technical 

direction° Now, this is not without its probleme~ aS all of you who have been in 

these projects know° We have the terrible problem between ntralization of de .... 

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

price contracts ~ owing to the fbeling of the ].aborat~>ry manager that~ if you want 

di~ r.. orb:~ ~%ng so far ob s.erva tory to f ] y ,and -do i t ~ .... ~*". . . . .  _ _ ~'o .,~..-, ,~ , y o u  ~ v e  ,.go t . ~o . .g~ ,  ,."-~:., r e  

] e t , £ ~ . u  de ,t~ka n , ~ t , ,  

I can't take the time to look at the ~otal structure of organlzatior,.o This 

is something that those of yo~ who want to study it can deo I ~ ii onl? say that~ 

as we have cra~xked up rib:is effort~ we have asked the School of Industrial Manage~- 

ment at MII' to examine closely the lessons to De learned for !a~-geo..~cale~ organ.-° 

Ized-effort .i~ ,S4z~e~e,e-~nd. t~eh.~Iogy, o 

:~ar-e,-<)pe~-ti,.~ .on-a ~r.-.a~t of $400~.000 f.r, om NASA~ ~,,b "~h I thi~k is the larg- 

est that has been gra, n£ed. fo~ this kind. ef examination of ho~ a large-scale~ or,-- 

~a~ized ,effort is .~.ran:ked ~po. I only say this-~that you don~t get all ~he so,lentil,-. 

ic satellites launched in a year~ you don*t get 1.9 Deltas fiow~ successfully., you 

don'~t get four Saturns developed and middl'e flights :[:iow,,-~ successfuily~ with a 

s~umble~bum kind of ~ ' ' or~an..zat$on. And NASA has the ~.:~,zord tha~ any governme~'~t 

could "be proud Of o 

There are all kll~:ds of problems° This agency has dou'b!..~d every yea.,:' for the 

last 5 years~ and it has~ I think~ done a job that will stared for a lo~~g r.ime in 

building a, syste m~nd~ ...whieda~ over a, .pe,ri~d.o~: .~b<~u.t ]..C y~r~ thi,~. Nation wiii 
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become the leading nation~ with all of the power necessary. 

As to the future, ! am going to take one minute to tell you that one of the 

most important things that have happened here, I think, is that, out of a massive 

dispersion of the Government's activities in 1958~ has come a consolidation and 

a capacity to apply our best technical brains to the decisions ahead. This Joint 

Gemini Board that is looking very ~ar~ ~what t~e~ilite~y services can ~et from 

extremely interesting, The means by which you marry the best efforts of our 

best people to make decisions ahead has grown tremendously within the last year to 

18 months, and very rapidly in the last 6 months. 

I think, as we approach the question of a manned orbiting laboratory, that 

you are going to see perhaps more than has happened in th~ last 5 years of the 

Space Act a congealing of talents to decide what really i~ best to d~, how best 

to do it, and the part that each agency can probably play. 

None of us wants to have another aircraft nuclear propulsion=~l don't want to 

say~fiasco, because a great deal wa~ learned from this, but certainly It was not 

an example of how the Government ou t', to run its business. ! think that there 
i , 

are extremely capable persons now available as the ballistic missile program be~ 

gins ts appreach a phase when the completion of it is re!ea,~ing some people who 

wer~ in on the early design ~ planning, and so forth. 

I think one of the most important queet-i~ we-face Is hew all of this talent 

• c a n  . ~ t  t o g e t h e r  in . .  a ~sys.tem, . .~.h£s . i s  a ~ u b ~ , ~ . . ~ a ~  .we . a~e  w=rk£ng on  i n  w r y  

c l o s e  association w i t h " t h e  D e p a r t m e n ~  o f  D e f e n s e ,  t o  ~try  t o  f i n d  o u t .  T h e r e  a r e  

man~ difficulties and eroubleS. The problem we face immediately is that, having 

put the base together on the ground, having cr~ate~ the ability to move ahead and 



solve the technical 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. bet~eem $5.5 and $6 ~illi~ in 1.9~4, .maintain about the Level in 1965~ 

and ~egin te drop off a litt~ in 1966, ~e n~ware sever~l hundred million dollars 

short of the capacity to. do tl~£ ~ e ~es~It of theaetion of the Congress. 

SO you not only have the q~esti~ of w~t ne~+~>res~amsyou insert-~and 

each of these new programs f~mr~won is going to cest somewhe~e between $3 

and $5 or $6 billion dollars--like manned orbiting stations but how you are going 

to proceed from here 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 for $20 5illion one side and $15 to #35 billion over I0 years. We 

still can do it if you giv 9 us~money 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 flrst public and congressional reaction to 

the ~eath of an American a~£ronaut would slow our ram,ned space effort? 

MR. ~EBB: This is a ~hard q~es£iomo -No one can putmen on the noses Of 

rockets and fire them off into s!~aae~i~h~ut realizing that it is a risky husi- 

ness o The risk in the Mercury prQgr~------------~%m ,was roughly ,equated with the first test 

flown by a test pilot of a very advanced jet airpl&ne--the first flight. 
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Now, whether we can maintain that ~n4 ~f pweeise 6 , t a ~ l a r ~ - ~ n  you are 
is 

going out to do a rendezvous and you donft really know what the risk/of coll£s~on 

or damage in efforts to join spacecraft[and ell this kind of thing. At the same 

~ime, we have here a situation where, as I ~entioned earlier~ the R~ssians ~re 

not through. They have a very orderly program. Yk~ey have a big booster~ and 

they've got a spacecraft that weighs over l O~O0(l pounds that they aan mecover~ 

manned or unmanned~ at will. This means they get hack all of their ~quipment~ 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~ whieh~ as you know~ 

are recoverabl~. 

The real question here is ~. How does the public equate the total situation? 

I think~ rather than how they might equate one death. I myself don~t believe this 

country has gone so soft that it is going to fall apart when one or more men get 

killed. 1 don't think aviation has stopped by its accidents. You could see a 

pulling together and saying ,'We~ll go ahead. '~ We~ve done all we could to prepare 

the public for the fact. You remember the first TV appearance I made when Sheppard 

flew~ I mentioned the statistics of the liability on these flights. 

But~ at the same time~ it has come to look so easy for Gordon Cooper to just 

plop almost on top of thatair~raft e~arriet, 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 ~ob, ultimately the country will recognize it and give it support. 

Now~ although we are having our troubies~ ar~ have got this marginal lack of enough 



funds to do the job that we have to face, this is a matter that the President and 

his leaders are going to have to face between now and January. Even with that mar- 

ginal lag, you still have in the 1964-65 program for defense and NASA in space some- 

where between, says $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 sl)a~e, l.~t~i,wk~ is ~i,~Ived in the answer to your 

..questionl no.t .,j.us£ -sor~ 0f~ frenzied fe~ling.l.that ,the loss :of one life should cancel 

out the program, 

QUESTION: Mr.~,Webb , ,ab~a•t a ,week ago the••New York Times repot.ted_that the posi- 

tion of the AdminisZrat&en on:..the-militar: F ~bli,g~t-i~s l~as, A~aa ,an impa,ct ,on~ tlte ~people 

aS to the space ~progr, am~ .~he. iap[~ieaaion ,being .that ~nder-Zhe .military requirement for 

: space the .spin off .scie~tifically ,~oUl 4 be .~uate to ,take~are of ,any .~uture mil- 

itary operations in space. Would you comment on this~ please? 

MRo WEBB: Yes. My first comment is that you tught to ask Mr. McNamara about 

that when he comes before you. I, am not the proper spokesman for the military sys ~-- 

tem. But I will say that there is at £1~e presen~ £~me a--tremendous number of areas 

where you ha~e• ~ot .£~ =~deva-lep the ecli~tifi~ .,aad t~ch~lo.g/,~cal •capaci ty to prove 

. ~h.r~m~h ~e~pe=~men~al. Zl,!~ht o pe,~ .~ati~si~-~ef.~r~ .9~ ~e ~oi~g ~o .a~ke the ~nves ,truants 

of .large -sums i., .i~o~r ;~a-il i .t~y sys:£ems s is[ • 4my opi, n&o~, .-T/~a£ ~ is no~ zo .sa~ ,that 

• :say, in a.manned ~.~hiti:ng space stati~.-y~i ,don ~ t ,have-very impertant jobs .to do, 

• • , t o  of . . a  

For insurance, our Gemini ::,ar~ Apo~/~ar, e l~sed-on ~he-..abi lity .of ..man ~o opera te 

~.~unde= .wei@htless conditions over:.a lor~ period:of •time, and the ability of equipmeDt 



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 reentry. If i~ turns out that zero gravity affects him quite adversely, 
how 

you might find out/a tenth of a G or half a G--maybe you don~t have to go up to 

full G--will affect~im. All of this kind of thing has to be learned. 

The real problem you've got here is that, in these large programs here, 

yo~ have developed the c~pacZty~ imdluding the Titan III~ to ge t out into space. 

You do have a two and a three ~an space ~craft. Gemini can reent~r~the ear th~s atmos- 

phere~and ., have a heat shield big enough for any orbit that its propulsion can at- 

tain. Apollo can reenter with a heat shield big enough to come back from the 

moon. 

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 hill ion: 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? T%+e i4ea thzt you just ~an maneuver around in 

space simply is a phony that is being put forward to the public~ in my opinion. 

I am not saying that publicly. You have never seen me make a public state- 

ment on these matters. I say this~ We have over 200 military men in our organiza- 

tion, working thoughtfully and closely with us. ~e now have~ after a number of 

months of sort of jockeying around a group f~om the Air Force at Houston working 

in intimate association with our program there° 

~e are entering a new period when t~e ~est!~r~ins in the military services and 
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° ° Co n~ .S .~.,.C~- ~: this .zn ~hes.e ,~'~,e~earch and development activlties ,are going t o  ~' ~ 

But I have already to!d you that the ~ource of power~ ~,-he fue;L eel].~ :has SOU some 

dou:~ts i.n it now° ~,~ith ~he .best of work that the ~v~.u~'~'- companies, of Ameri..ca 

a~,~.d, the Ye~earch talent, ecuid-do~, we have ~ot some p~ob~ems with the F-.I e,.~b,.n~o.~ ~:, 

w~li.ch I think are nO;~,1 mosti?: :behi.nd USe %,Je~:ve got to really ioo[< wi'ch the gYea~c - 

est of ca~'e..at a 2.00.~:.O00.~..pound ~hrust~ the J-2 engine~ burning if.quid hydregen~ 

T,',,~e~ve got a].:[ the problems of the storage and use of hydrogen as a fuel in space.... 

and yod<~.e got tremer:d©us problems w:{.nh Che use ef z'~.ac~.:Lon motors co give you pro.- 

cite centre}, o 

]f we-ha<~e Learned anything from how to use e~ez"gy :iL~..space c,~..,ex ~ sr~d above 

o~:blting satell.i~es a~,d deep space probes and £hi.ngs li~e nhau~, Jg ~:s Chat it i~ 

~<e:~'y diffLcult to calcu].a<e precisely what energy tO use whe~,~ ,a~-.:d wb,.en to e~{pesL 

the effe.c~o %4he~'e a .~fict pushes on the th'£.o~tle o: pu11.s b~_gek on the throct!e, o-c 

uses his eont;rols~ in space y~u~ve got to ~a:ke a preci.se ca'ied.lation almost of na"- 

cessi.ty with a comPbter~ if y'ou are any di:sgance apaZ~o You might hat~e to wai~ ~s' 

mu.ch as two .hours fo~ ~::hat effect to be manifest i.~. wh~.£ /c,u ~;.:Lgh'r: say ;is an ey~,e- 

ha].i type of recognizion of ~he situation° 

Al.l of that.has to be. ~:earmed~ ar}d ~h.ere is a ~_eal q~estl.e, no: i Chick. ',~:/hethe~:: 

cr no~c ~ou ~ant to proceed with .what mi.ght he ca I 1 e,.J mi :i :! t6 ry ,',:~,ys <eros unt~ :I th~ 

basic kncwledge i.s gained° On the etcher hand~ ~i th~.h[<~, uhe~e is aL, ocher area chat 

is ~uot well. understocdo There are certain requir.'e;~e~:~;s of the mi. lic.azy~ :( belJeve.. 

for sensin Z equipment and things of this kind that need to De de.eloped a[~d ~eed co 

be tested in flight° There needs to be a parallel de'velopmer~ of th" .s  £,!.nd c ' f  th[.r'~.g0 

'it is in this kind of area that the military people cn Che Gemi.[~i Bcaz'd and ouz 

own operations are workl.ng with the greacest of cale~ 



a~ .to .tl~e .country-if..the mi.liltary, woul4.~o .ahead a,~d iron oat the difficult:~es 

in tl~e Titan I.I .b~oster .so ..that.. we ~e~ ..~o. ahead wi.~h .the ~gemini flight o We ~,.,v@ 

go~ .,p~oblems with' Gemini bu~ !..cannot.. tel I you :today .~Zhat the m£.i.imry ser~i ges 

- a r e  ,4oi~g. ,at . t  ~-¢~at ,~hey.~:ha~e ' promi.s@d to. ldo .to. c l e a r  ..up t h e  . . d i f f i c u l t i e s  o f  .us ing  

t~he ~i.t,a•n. II .faz.•. ,aa.aea ,a~mee. f_ l igha .  

• . a - ~ . i ~ s ~ a N , - ~ p a r , t 3 ~ t ~  : : , ~ k  • ~oge,t.her o •..~h~re a - r e  ~any  .f ,~ee~s .e~4..~a, n y . ~ p ~ n ~ s ,  and  

IOta :og :~uys who impose ~ehelr own personal pr~dilec~ion~ in one way .or .a~other 
: : } 

down. the llneo. . .. 

-~UES'Tt4)N: + : S i r : . N i { t  y , ~ . ; - : e ~ n t  ~ - . t h e .  ~e. l .a~ive s i z e  o~ t h e  £ e r . r e s t r i e ~  

- i cOmm~nd.~nd -con~roI~ ~teet . ron. i~c , s y ~ s  on ~ .ground? t n  . o~he r .~o~ds~  e a n  you 

• a n t i c i p a t e  ..the c o s t  .~f :~he .£er . re~ .~r ia t  command.and . £on t=o t  ~sys~e~s? 

: .MR0 I-,WEBB-: t ..d0n'.t,.-~hAnk-,anyb~dy. e v e r  r e a l t y - , e n t . i ~ i p a - ~ e s  -the e a s t  o f  ,~ve~ a 

~imple system like the X~I5 or £he Mercury or the Gemini or the Apollo, But l~d 

.like to-tell .you ~,hat .~he si~ation is. ~ ai~ati.on is =that :we have used.~ane~y 

from .,using 3% watts xOu,g-hly . Zo. ~ommu~i ~e~.. te . t~ck  .from Venus wi th .the .Mariner~ on Up 

• to-t.he ~ery. ~l.a~ge.~amoun£ s l:ike the .~dvanced .Sa.tuvn .which •burns 900 .tons a minute~ Or 

some, t -hin~. . l ike  .~.hat~ , ~ . r ~ s h  five F~I ea~gine~.  

- ~ w  t h a  :~o,.t..r~l o.~f~.~a~e..~gy-,:l~ere .i-s ex- t~emely,  impo,r.ta.at,  .T. i~e-~bi . t l ty  to  f l y  

• ee~erq~t  f l i g h t s  ~imu., lta.neGg.sl~;: :is . e x t r e m e l y  impo.v~ant , - .~especia l  l y  i f  .you .a re  .going 

t o  . f i n d .  ou t - -wha t  :4me~ .~a~. ~n :6pa.,ce a n d  .how i m p 0 ~ t e n t  .~hey ~are :as a g a i n s t  i n s t r ~  

mentation. T~ie .b@st:!ine of thCmy.gh: t .is ,t%~a.t .the .man ~Is~,going to play a very major 

ro t e  ~n . t ~ e ,  f . u ~ e  ° 
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~ou I v  a t ~ o  ,go t  to  r~'mot o n l y -  run-.~a ~eoup%e ft: i ,  ght~ -.sim~ t.ta,meous t y  ~ t  you ~ ve 

got to change t~e thinking of people ~ t~ .~ome-ex£~nt who -say .that ~he United States 

can fly a f.light-t~pr~ and in 3 momths~nother flight and in 3 months another 

flight-, .and .do £-h~s the way-.we did Me~c~-ry0 ¥o~Qve 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 laboratory9 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, whe n we first put it .~p, we .had ~II kinds of trouble, but have 

now been able to perfor m not just .the ~ .e~e~imep~-s~we.~put it up for bu-t .1350o 

What .we ar e after in Boston i s .~rT~ -~e ..~ ~ompe.~ence, ~an in-house~ govern- 

ment, .civil service competence, of ~bout 600 .leading people in electronic research9 

c lose ly re late.d with guidance :con tro i, .e~e n e.xpe~.t zhem..to =~work with .the rues t bri ! 

liant minds all around t.he ~ountry in ~e U ni~ersities,."i~ 4~%~e radiation laboratory 

a t MIT, t.he people ,at .:Ha~4.~ 5~a! ~ .:~d ~a I i .arour~d~ ,a~d flu~ o~er z.he maj~ r 

new areas of research ~-~a=t ~ t  ~t<) .~e ~ome, a.nd reach-a .decision-as .to where the 

money ought to be spent i~ ~er 9 ~dvanc~d~. areas ef .~eaea~a~ .and then flux tagether i 

with the best .in indus£r~, so ,that .you .get .emperimental .hardware made~ and ,then move 

on to production hardware° 

Now~ we are going to buy in this program between $5 and $I0 billion worth 

electronic equipment of one.kind er ano.ther ov~r 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 cou, try emerges from World War II~ the crash build- 

up of the- IGBM system, the rationalization and consolidation of the various spac~ 

- . - a e t i ~ i t f ~ s ~  a ~i~si~>/a control .~ente~ .llke Houst.on,.~ as an expe~ime~el model of how 

t6 ,.~n .l~ ~,d-.~nM~ l~ed ~pace . f IL~llt s.~ :,coup led ~.w.ith a ,wor Idwide tzaeki, n g and da t~- 

acquisition system that permits you. to manage flights anywhere while the earth turns~ 

outward at least tQ the moon~ and control them~ either manned or unmanned~ to map 

the moon with an unmanned 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 guts to step out and 

say, "By golly~ we are going to build that kind of mission control° We want to 

underline basic research to feed along with the experimental, test program while we 

are flying the flighto ~t' 

Does that answer your question? 

QUESTION: What are the prospects for international c¢:operation in space 

research? 

MR. WEBB*~ Well~ I did not touch on that in my" talk because I was so pzessed 

for time.. The United States adopte~ a policy during the Eisenhower Administration 

.that .i t ..woald ,,c~st an ,9,~I~ .in~itation..o~tt ,to ..Zhe ~lJn~.eed...<Na~ons ~/ha.t~ i~ s¢;ient.is~s 

add  
-..i~o .. t h e  . :~ci~n:t i f i ,  c .kno~l~d:~e ~.-t.~e ,,tci~d . o f  t ~ h ~ g s  ~ e . - ~ . l d  do . a n y ~ y  -o~rsel :¢es  -to f i  i 1 

-..a_ ~ap in-our pE~ra, m i f ,;~/aey :~,idn~t do .i.~-wa ~womld fly :~aem on our rocke~s-~, we 

~. 4~=uld f ~ t r n i ~ h  , : :~. . . . -baek :th@. ? ~  ~a ~ a n d  .,we-.woald ~gLve .-~/aem. ~the o p p o r . t u n i Z y . . f  o r  .. t h e  f i r  s t 

mmli~ation .of that..daZ~o . . . . .  



a.round ..the -wo.~,~, and yo~Jve.- .~en Canada, n0w~ prepare  the A1 i o u e t t e  sa te  1 l i r a ,  

They have committed ~6 millfen now in the leglSl~re there to go forward with 

an additional Ongoing protein. 

appropriated the money .£o.lge fore, a, rd ~o prepare a eomp le.te sa tel life .to .carry 

e~periments t-hat Zl~eir ~c.ie~ZiStS wa~. 

All this we would have done if they had not done it. Further than that~ 

we have worked through the United Nations and ha~e got the first international 

sounding rocket range agreed to in 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 nat~on pays the entire expense of the tracking station~ be~ 

cause they feel this is their sort of foot in the door and participation 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 national asset to 

participate in. 

In addition to that we have worked with other nations in the wearher satel= 

fire, for instance. There are 35 nations cooperating with us in this •kind of 

thingl We put the data out on an international meteorologfcal network~ and we 

are a~t~t.~o fl.y a satellite that has not only thee p!Cture=taking ability and the 
of' 

stora~el~quiDment so that we can read it out ~ver the United $£ates and Canada 

~tat, needs :.it a.s it :.,.passes over, ..S~ .~t ~zhat.:,~u-n.try,.~c,a,~ .•£az~ to the sa~elllte 

a~ say ~ '.~Paat. ::dose ,i t " lo~k...!i~e,.,ap ,£heare?~i ~.e~d.,ma.tch .~£ ,ap .with the da.'~a. 
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fly that. We have develop~d:~a~d offered to other nations~ for about $30~00~ 

to $509000 doilars, ground equipment that will permit them to make this read- 

out over their own country. 

We are going on with international ,e~pera,tiOno You ,do ,knQw .that we have 

had discussions with the Russians fer.a l~)ng time, since the. international .geo- 

physical year, and specifically with respect to possible cooperation. There has 

been a certain standoffishness through most of thiso 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 Khr~s~e/~e~v and Kennedy 

and the cold line between NASA of Su~t~,and~ the Weather Bureau9 and Moscow~ 

They are ~going to fly a ,weather .aa.telli£e~ 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. 

So now you are going to ~have a contin~us looking at the weather of the 

world by both of us sharing .the jo~.an~ bo~h of .as .getting the .data. We have 

inserted in those..a~reemen~ts ~ provision that~ unless .,the ,data is .rough ly equib~alen~ 

then either one of us can stop° Most everybody seems to be assuming blandly that 

the American data will be better and that we will have to require them to come up 

to our standards, 

I ~II 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 equi~ale~t.~o what we give you.!'? 

We are in for a period of difficulty a~d aurprises of .which this is one ~h~t 



y~d.~-ve-~ot .,~ ~hi~abo~t.. ~er ebe~t t~o yea~s ,t~ey er~ goi.~ to •-be able to 

f!~ :bigs .i~st~t~. ~ - ~ ,  -r~Rf--t i~ ways .we ~an~t~ It happens ~ha,t-,ear p i ~ -  

t~~eS of--wea.£her---s~e-abo~t as:~e~di~as ' .we ,r~. Z~ey-give-~s £4~e ~ir~d of thing 

--we-We.£. -,-0We could have taken.mere.de-tailed-reee!u£ion pictures but..~ve .found 

£hey,. ;-we re not as useful as £ke e,es ,we a-r~,,>£a~<i~. 

All of that is involved. A~ the moment we are now negotiating the details.~ 

this week~ of another agreement s wh~:e~ ~-s,~ How can we both study the magnetic 

f~e. l~, ~of .£ke-e&--r.th iby-reco.rd,~.~s , ~ . : . ~ d i ~ g s  re.ken f r ~  t h e i r  ~R~el l . i te~ e-n4 

f~om ~rS~.:and co,r~e.~at~d ~ith .~t e ~aken all ,around ~he world by scientis,~s-of 

ma~y na£~s ~ .Tihey ~ave ~g-reed ~to .do this ~. b~t. there ,is .,a.,le~ge .,gap between 

• ..a@r~eemeaZ.in ,,principle to..do it.,emd ~the~ ,w~rking.ap .the ,technical dezai~s of .how 

y.ou,~ .ao .iZ~..All .~f .Zb/8, is.hase~ on ~or~li~£ed wuzkd aoZ coopera.tisn. ,We 

dan ~ t .kr~w e~a~ly t~ey?~et ,their .data. ,We only -know .Zha.Z they. ~ell ,u~ 

• ,'A~ere is t/~e .~'~@s ..~hgd. :he~e-"ai:re the mar~i~s of.,arzor in it~ ,amd .,cam ~correlate 

a lot .a.bou.t this..~et.,me .:~ay it..thls-way. ° S~ppoee in .~he..wext 3-or ~ months .you 

• ,-see a .R~.seie~ ~@eviee wor4~i.~.~.on.,,~he. ~f~ce ~o~ 4~4~e ,moo~ ~d sendl, ng ~a.ck infor4~ 

tion a s ~to. ~ci~ntif.~ ~ ,~.~a~ f-~em ...t~e:~ ~ .amd-t,~ey ~t-ep in ,and say~ ,,Nee let ~. s 

• .ceopera.te. [' • l-,,mea.,~ y@t%. :gr~,-~o!~ng.-,.to..be i:~ f~r a period when ~ere wi ~,I .be. lots 

of diScuss.is ¢ o ~ e r a . ~ i , ~ n ,  
i n  

We have in the Saturn V the basic power, and/these series like the Titan Ill 

and the Saturn I and l-Be to do whatever this Nation may need to coming along~ 

but it takes a long time to manufacture a big rocket like thats test it out, 

prove it, and so forth. But even so we are pl~nnlng to fly a man on the tenth 



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 point that you can put a man 

on themo 

That's the vigorous program of the United States and in a sense they see 

that this Saturn V is going to be far beyond anything they may want to doo Let 

me caution you that it will cost $I00 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 and 

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 much9 Mr. Webb. 
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