






April 29, 1961 
. . 

., . 

The Vice President of the United State. 
The White Houre +' 

WashiPgton 25, Do C. A Ye 
My dear Mr. Vice Preeident: 

This I. an attempt to anawer ~ o m e  of the que~tiona about our , 
national apace program raised by The President in hie memorandum 
to you dated April 20, 1961'; 1 ohould like to emphasize that the fol- 
lowing cornmeate are  strictly my own and do not neceeearily reflect 
the official position of the National Aeronauticr axad Space Adminis- 
tration in which I have the honor to eerve. 

Question 1. Do we have a chance of beating the Soviets by 
putting a laboratory in apace, or by s trip around the moon, or by 
a rockct to land on the moon, or by a rocket to go to the moon and 
back with a man? Is there any other space program which promi8e8 
dramatic reeultr in which we could win? 

Answer: With their recent Venus shot, the Sovieto demon- 
strated that they have a rocket at their disposal which can place 
14,000 pounde of payload in orbit. When one considers that our own 
one-man Mercury space capsuie weigh8 only 3900 pounds, i t  becomor 
readily apparent that tho Soviet carrier rocket rrhould be capable of - 

- launching ~cvera l  astronauto into orbit simultaneoucly. 
(Such pn enlarged multi-man capnule could be considered 
aud could serve as a e m a l l  ''laboratory in #pace". ) 

i 
- '~~oft-landin~ a 8ubkantial payload on the moon. My ? 

eetirnate of tho maximum eoft-landed net payload weight 
the Soviet rocket is capable of i s  about 1400 pounde xi 

(one-tenth of its low orbit payload). Thirr weight capa- $ 
a .  

bility i a  not sufficient to include a rocket for the return >. 

fli3ht to earth of a man landed on the moon. But it  ie . - . 
entirely adequate for a powverful radio transmitter which . ._ 

a 

would relay lunar data back to earth and which would be 2 
y. 
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I "RangerI1 project,, which uses Atlas-AgenaB 
booet rocket. The "@mi-hard1' landed portion I 

of the Ranger package weighs 293 pounds. 
hunching ie echeduled for j-uary 1962, 

The existing Soviet rockct could furthermore hurl 
a 4000 to 5000 pound caprule around the moon with eneuing re-entry 
into the earth atmoephere.' This weight allowance muet be considered 
marginal for a ona-msm round-the-moon voyage. Specifically, it 
would not euffico to provide the capsule and its occupant with a "safe 
abort and return" capability, - a feature which under NASA ground 
rule8 for pilot elfcty is  coneidored mandatory for all manned space 
flight rnissione. One should not overlook the poosibility, however, 
that the Soviets may substantially facilitate their taek by simply 
waiving thi. rewirement. 

A =.oclcet aboutten timem as  powerful as the Soviet 
. Venucr launch- rocket is required to'land a"man on the moon and brinp 

. . 
I 

. * .  him back t o  earth. Devclopmcnt crf ouch a super rocket can be cir- 
cumvented by orbital rendezv&e and refueling of emaller rockets, but 
the development of this technique by the Soviets would not be hidden 
from our eyee and would undoubtedly require several yeare (possibly 
as long o r  even longer than the development of r large direct-flight 
super rocket). 

Eumming up, ' it i e my belief that 

a) we do have a good chance of beating the Soviets 
to a mrusacd "laboratary in space. The Rueeians 
could place it  in orbit thie year while we could 
establieh r (eomewhat hea4er) laboratory only 
after the availability of a raliabla Saturn C-1 which 
is in 1964. 

b) we have a sporting chance of beating the Sovietr to 
a soft-landing of r radio transmitter station on the 
moon. It i e  hard to may whether this objective i ron - 
their program, but an far a o  the launch rocket is 
concerned, they could do it  a t  any time. We plan 
to do it with the Atroe-Age- B-booatad Ranger 93 
kr marly 1962. 
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' ., .. . - 
a) we have 8 rporting chance of oendhg a 3-men 

. .  . 2 .  .:- 
. a .  . 

, . .  . - .  crew around the moon ahead of the Soviets . . . . 
. : I .  (l'965/66). However, the Sovietr could conduct 

C. . . -. 
e rod-the-moon voyage earlier if they are . . .r.. 

ready to waive cartrsin emergency eafety tea- 
turer and lh i t  the voyage to one man. .My 
estimate is that they could perform thie 
rixnplified taek fp 1962 or 1963. . '  

- .  I '  

. .. , . d) we have an excellent chance of beating the 
Sovieto to the firet iandinE of a crew on tho 
moon (including r.bturn capability, of cour so). - 
The reason is that a performance jump by a 
factor 10 ovcr their prqecnt rockets i r  noces- 
sary to accornplie~ this. feat. While today we 

. do not have saucb a' rocket, it i s  unlikely that 
the Soviets hava it, Therefore, we would not 
have to cntar the race-oward thie obviour next - 

goal in space exploration against hopclees oddc 
' 

. . , . . . . .  favoring the Soviets. With an all-out craoh 
. . program 1 think we could accomplish thir . . 

, .  objective in 1967/68. ... 
-& .., . . I 

Queetion 2, How much rdditlonal would it cost? 
.. 
'i- 

Anc war: I think I ahould not attempt to answer this .- 
question bcfore the exact objective~ u r d  the t h e  plm for aa accsf- 
erated United States space program have been determined. 

C 

However, I can say with some degree of ce-ty that the necessary 
funding increare to meet o b j e c l i ~ ; d )  kbove would be well over 

. .- ..- --. . 
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hraotion 3. Arc, we working 24 hours 8 day on exieting pro- 
. grsrrae? lf not, why not? If not, will you make reco~endationr 

to m e  ar to how work can be epaeded up. 

Answer: V?e are not working 24 hour8 a dry on existhag 

I 

, During the months of January, February and 
I 

i 
* March 1961, NASA's Georga C, Marahall Space Flight Contar, 

! which har systoms management fa't the entire Saturn vdhicla and 
I , develops the large first stage aa a idhouse project, hoe worked m 
i average of 46 houro a weak. Tbf s includes all administrative and 

clar5cal activities. In the areras criticd for the Saturn project 

peak6 up to 54 hours per week, . 

&uTeri&ce indicates that in Research & Devel- 
opmcnt work longer houre are not conducive to progrese bccause of 
hazards iatroduceci by fatiya. fa the aforementioned critical areas, 
a second shift would greatly alleviate the tight scheduling situation. 
However, additional funds and personae1 epaces are required to hire 
a second shift, and neither arc available at thio t h e .  ftl this area, 
help would be moat cffettivo. 

Introduction of a third shift cannot be rocom- 
mended for Reeearch & Development work. krdustrpwide ~tperi- 
a c e  indicater that a two-abift operation with moderate but not 
excessive overtirn. produce* tha beat rerults. 

frr induetrial plants engaged in the Saturn pro- 
gram the situation is approximately the aame. Moderately incrurad 
funding to permit greater use qf premium paid overtime, prudently 
applied to red "bottleneck" rr'eae, can definitely .pod up tho pro- 
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. . .  Question 4. In building large boosterr should we put our '. '. . 

emphaeis on nuclear, & a d 4  o r  liquid fuel. o r  8 combhation 
I l l  I . 

- 
. or' these three? 

l i  I 
... 

Anewer: It i s  the conceneur of opinion among most rocket 
men and reactor ucperts that the fature of the nuclear rocket lies in 
deep-space operatione (upper etagee of chemically-boosted rockets 
or  nuclear rpace vehicles departing from an orbit around the earth) 
rather than in launching6 (under nuclear power) from the ground. ,fn 
addition, there can be little doubt that the basic technology of nuclear 
rockets is still in its early4in£ancy. The nuclear rocket should there- 
fore b s  looked upon a a  a promising means to extend and expand the 
acope of our rpace operations in the yearo beyond 1967 o r  1968. It 
should not be conoidered ae a oerious contender in the big booster 
problem of 1 96 1. 

4 

The forhgoing comment refers to the eimplest and 
moat etraightforward type of nuclear rocket, vie. the "heat tranefer" 
o r  !blow-down" type, whereby liquid hydrogen is evaporated and 
superheated in a very hot nuclear reactor and mubsaqucntly q a n d e d  - 
through a nocele. 

T4e.a is also a ftq&l-cntally different type of 
nuclear rocket propulsio'p eyettm in $he worko which is usually 
referred to as "ion rocket" o r  "ion propulsion". Here, the nuclear 
energy ic  f irst  converted into electrical power which i n  then used to 
expel '*ionized" (i. e. , electrically charged) particles into the vacuum 
of outer space at extremely high speeds. The resulting reaction 
force is the ion rocket's 'thrust". It is in the very nature of nuclear 

I- I ion propul~ion syntema that they cannot be used the atmoephere. 
While w r y  efficiant in propellant economy, they a r e  capable only of 

I :- C .  *- 

very smalf thrust forces. Therefote they do not qualify as %ooeterrw 
at dl. The future of nuclear ion propulsion lie0 in ite application for 
low-thruot, high-economy cruiee power for interplanetary voyager. , 

As to vchernical o r  liquid fuel" The Preridentta 
question undoubtedly refere.to r comparison between "solid" aad 
'liquid" rockat hrels, both of wbikh invalve chemical reactiono. 

At the prerent t h e ,  our moot powerful rocket, 
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liquid fuel rockets sad all av;aila@le evidence indicator that the Soviets 
are  aleo uaing liquid iuals for their #=BMIs and space hunchfngr. The 
largeet solid fuel rocket6 in existence today {Mkc Zeus booster, f i r r t  
atage Minutemm,. first stage Polaris) a r e  rubfitantially em8ll.r utd 
lose powerful. There is no qusation in my mind that, when it comes 
to building very powerful booster rocket aystems, the body of exper- 
ience available today with liquid fuel syrterns greatly exceeds that 
with oolid fual rockets.. 

I 

I There can be no question that lrrger and moro 
. ! powerful 8olid fuel rackets can be built and I do not believe that : 

! major breakthroughs are required to do so. On the other hand it 

i should not ba overlooked that a casing fil led -4th solid propellmt and 
r nozzle attached to it. while entirely capable of producing thrust, 38 ! not yet a rocket ship. And although the reliability record of solid 

! .  fuel~rockst prowl~ion units, thad-:s to t h d r  simp;ficity. is imprcs- 
- % .  i eive and batter than that of liquid propulsion unite, this does not apply . I 

, . to complete rocket eyeterns, including guid;mce syetemo, control 

. ' i  - . . . dements, stage separation, etc. . a .  

Another it;nportant point is that booeter perform- 
a c e  should not be mcaeured in terms of thrust force alone, but in 
terms of total impulce; i. e r r  the product Of thruat force and oper- 
ating t h o .  For a number of reasons it  is odvantagaoue not to extend 
the burning t h e  of oolid fuel rockcts beybnd about 60 seconds, 
whereaa most liquid fual boostere have burning times of 120 seconds 
and more. Thus, 8 3-million p u n d  Ehruot solid rocket of 60 oecondn 
burning t h e  is actually not moro powverfd than a 1 1/2=million pound 
thruat liquid booster of 120 eaconda burning time. 

i 
I 1 considar it rather unfortunate that several solid 

i fuel rockat manufacturcre (with little or no background in developing 
canplete mlesile systems) have recently initiated a publicity cam- , 

I . paign obviauely daeigned to era& fha impreesion that b draatic ' 

I switch from liquid to aolid rockets would miraculouely cure all of 
this country'e big booctjr ill$." I: a m  convinced that if we rscklosmlp 
abandon our liquid fuel technology in favur of eomethlng we do not 
yet understand so wsl ,  k would be' heading for dimarter and loam 



I:. : -.- . - demonstration of the feaoibility of very large 
. %  . ragmantcd eolid fuel rockets. (Handling aad 

shipping of mu1 ti-million pound eolid fuel 
rockete bocome unmanageable d e s o  the . 

I . rockets consist cf smaller individual segment. 
which can be seeembled in building block faahion 
at the launching eite. ) . 

- devclopment of simple inspection mathode to 

-~ ~ .~ 

?,! *. .* .: ..-.,a* . . 
'.' ;: ;. . , . I ._ _ - 

. . . I  . .  . . .  . . ... r'a .: . ' 
r... : . . 4. . . - -.*, ........ . . .  < .  . . . .  ? :; . . . .  .....:... : . t:. .. , . .i; .'. I I ..... I a ... : : . . . . .  

. of effort sad funding in the f ield of nolid fuel rockets (by . . 5. 
rnillion dollar6 for F Y  62) with-the immadiate obJoct i~s  of " 

make certain that such huge eolid fuel rocket8 
a r e  free of danCarbuo cracke o r  w i d #  

method8 to ehip, handle, ausomblo, check ;urd 
launch very large solid fuel rockets. This 

+ 

1 .1  .. - determination of the most suitable operational . 

. . . . . .  . ,  . >  ' . . .  . .  # 
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... 
My recomnlondation ie to subutantlally increaie' ; . . 

. 

. . \  woul J involvd a series of papor studfee to 
r b  < .. 

. . .  I -  .: aaower qaestiono such om . . 
. . . 

a, Are c1uetere:bf m&lsr solid rockets, o r  
huge, efngle poured-fa-launch- eite solid 
fuel rockets, possibly superior to nagmented ' 

. . . . rockcte 7 This question must be analyzed not . .  . 
Just $?om the propulsion angle, 'but from the . . . . 

. . . .  
operational point of view for the total space 

- .  . . transportation eystam and ite attendant ground _- _ 
. . 

support equipment. 
. . 

b. Launch pad safety ond range eafety cri teria . . 
.. , . . , . 

. . 
. . 

' 

(How i u  the t o w  operation at Cape CanaverJ 
. . -  affected by thd"preeence of loaded multi- . . . .  ., . .  . . . .  . . 9 '  . . .  . . . .  - . . million pound .solid .fuel boosters?) . -. 

. . ' .. - .  , . 
t. Land vs off-shore vr  eea Irunclihgr of large . ', - .  

rolid fuel rockete. . . . - . .  .. 
. - ' 

.. .. 
, d. Requiremcnte for manned launching8 (How to . . .  . .  

. . . . . . ehut the booster off in case of trouble to per- -. . .. : 

. . , . . .  . . . rnit safe mission abort and crew capmulo 
. . . .  .' 
' I  - -. recovery? If t+is i e  dillicult, what other 
,. . 

, . mrlety prbcedurr B should be providrd? ) . . .  . .Z . . . . . . .  . - 
. . . .  . . .  . . . .  . , - .  . . . . . . . . . .  . . . - .  

.- 
. . . . . .  . . . . .  \ - .  . 



- 
hemtion 5. Axe we making msurimum effort? &a we achieving -- 

Pecere8ry reuult.3 

Ne, I do not think we 8x4 making -cn effort. 
LI 

In m y  opinion, the most e l l ~ c t i v e  steps to improw 
our -tionel stature in the e p c e  field, and to mpeed thfnga up would 

- identify a fen, (the fewer the better) goals in our apace 
progrrm a e  objectives of higheet national priority. 

I !  
I - idantify those ilemente cZ our presont mpact program 

tlaat would qualify a s  i m m a ~ t e  contributions to tldo 
objective. (Zor exampJcr, soft landings of euikrbls 
in~trvnentation on the'riioon to determine the anviraa- 
mental conditions man will find there. ) 

should alldw a certain flexibility for desired program re- 

Example: Develop tntntn&ditfon to what 1. being done to& 

b. asoomble a much larger unit by .trapping threb 
or four booet'ars..togcther info r cluster. This 
approach would be taken should, a few year. 
hence, orbital ysndeevous and rafueltng rua inbo 
dffficultlar and h a  "direct routew for the zn8nn.d 
lwar landing thur appear8 more promising. 
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In addition, .relief in certain administratiw u m a  -. 
would be mandatory, In my opinion, the two most rerioum factor8 
causing ddoys kr our opaco program are: 

- rinds ass iped  to "Reoearch and Development'' 
may not be used to build facilitie* in *upport of 
R&D, and vice versa. 

Space Flight Center ar8 unable to hire more 
peroonnel o r  establish a second shift because 
"personnel spaces" a re  lacking. Such 
must, of courae, be supported with adequate 
salary funds, but an increaee in such fund* 
done-does not yet provide the epacer. 

* 
2. Contractin:: ~ t ~ ~ c e d u r e s .  Contracting procedures must 

be eimplified. Thie probably requires eome epecial directives from 
the highest level. To illustrate the preaent dilemma: If NASA plans 
to let a contract for a ncq stage of Saturn, the firot step ie a wide- 
open invitation to everybody interested to attend r bidder's briefing. 

. Here, the interested parties are  told what the etags looks like, that 
subetantial ficilides are required to develop it, and that each bidder 
muet prepare a very detailed proposal (which might coat him as 
much ar $300,000 to $500,000 to prepare) before the contractor caa 
be selected. This first go-round will ueually discourage 80 per cent . 
of the original bidders, but taker, appro&ately eight weeka. In the - '  

meaatkne, NASA muet prepare detailed rpecificationo. 

For tho actual preparation of the proponal the contractor. ' 

must be given several weekr, Ua&ly, six to ten companier wi l l  
participate in the find bid. f6 order to be competitive, these bid. 
must be prepared by tho best scieatists and enginearc at the contrac- 
tor% propornil. Evoluori~r. of all thece maay proposal. takac 

I 
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additional weeks. Before the contract can be rignod, tight to t4n 
months usually ham elapead eince iaritiaOioa of the contracting pr* 
cedura, and reverd million dollars worth of effort8 of the beat 
rocket and m i ~ a f l e  brahe have bee- opeat. 

.. 
V4hflo there i e  certafaly eome merit in this f~ag, dra~br 

out competitiva procedure, we muat reafiza that our Soviet com- 
petitors are not faced with some of theas problems, simply bscau~. 
the ieaue of posoible favoritism does not axlet in 8 country where A 

dill induetry is govenunent-owaad. - 
My suggestion is not to switch to i n d i s c r ~ s  8d0 

aource procurement, but to limit the participation in knportsnt and 
* 

difficult technological developrnento to those few compdce who 
reidly have the resources, the experience and tho s d h b 2 t  capacity 
to execute the job effectively. With rr hungry aircroft and automotive 
induetry, it is aot surprising that at the present time the contracting 
NASA ugenc y is subjected to aU kinds of pressure aimed at giving 
eddit iod contractors a chaace to prove tl~arnmelvce. But the NASA 

8 

Summing up, X rrhould like to say that in the spcrte 
race we are cornpetfng w i t h  a determined opponent whose peacetime 
economy 5s on a wartima footing. Most of our procedures are 
designed for  orderly, *acetime conditfone. 1 do not bdieve that we 
can win thie race d o s o  we take at loast Borne measurer which thus 
far have been casidursrt acceptable only fa tirnea af Q Mtfonrl 
anergcncy. 

urr respectfully, 

.. - .  . .  ._ . , - ." . 1. 


