THE WHITE HOUSE
WASHINGTON

April 20, 1961

MEMORANDUM FOR

VICE PRESIDENT

In accordance with our conversation I would like
for you as Chairman of the Space Council to be in charge of
making an overall survey of where we stand in space,

1.

2.

3o

5.

Do we have a chance of beating the Soviets by
putting a laboratory in space, or by a trip
around the moon, or'by a rocket 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 promises dramatic results in

‘which we couid win?

How much additional would it cost?

Are we working 24 hours a day on existing
programs. If not, why not?- If not, will you
make recommendations to me as to how
work can be speeded up.

In building large boosters should we put out
emphasgis on nuclear, chemical or liquid fuel,
or a combinetion of these thrue?

Are we making maximum effort? Are we
achieving necessary resulte?

I have asked Jim Webb, Dr, Weinner, Secretary
McNamara and other responsible officials to cooperate with
you fully, I would appreciate a report on this at the
earliest possible moment.,
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The Vice President of the United States
The White House
Wllhlnﬂton 25. D. C.

My dear Mr, Vice Presideat:

This is an attempt to answer some of the questions about our
national space program raised by The President in his memorandum
to you dated April 20, 1961. I chould like to emphasize that the fol-
lowing comments are strictly my own and do not necessarily reflect
the official position of the National Aeronautics and Space Adminie-
traticn in which 1 have the honor to serve.

. Question 1. Do we have a chance of beating the Soviets by
putting a laboratory in space, or by a trip around the moon, or by
a rocket 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 promises
dramatic results in which we could win?

Answer: With their recent Venus shot, the Sovieta demone-
strated that they have a rocket at their disposal which can place
14, 000 pounds of payload in orbit. When one considers that our own
one~man Mercury space capsule weighs only 3900 pounds, it becomos
readily apparent that the Soviet carrier rocket should be capable of

e launching aseveral astronauts into orbit simultansourly,
(Such an enlarged multi-man capaule could be considered
and could serve as a small "laboratory in space'. )

~ goft<landing a substantial payload on the moon. My
estimate of the maximum soft-landed net payload weight
the Soviet rocket is capable of i2 about 1400 pounds
(one-tenth of its low orbit payload). This weight cape-
bility is not sufficient to include a rocket for the rcturn
flight to carth of & man landed on the moon. But it is
entirely adequate for a powerful radio transmitter which
would relay lunar data back to earth and which would be
abandoned on the lunar surface after completion of this

A
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zisglon, A similar missior is planned for our
“Ranger' project, which uses an Atlas-Agena B
kooot rocket. The 'semishard' landed portion
@¢ the Ranger package weighs 293 pounds,
Lavnching i schednlod for January 1962.

The existing Soviet rockot eould furthermors hurl
o 4000 %o 5000 pound gapsuile azound the moon with gnsuing rae-entry
into the earth atmosphers. This weight allowance muei be considerad
marginal for 2 one-man round-theermocon voyags. Specifically, it
would not suffice to provide the capsule and its occupant with a 'safe
chort and return’ capabllity, - 8 featurc which under NASA. ground
zules for pilot safety ik considered mandatory for all manned space
flight missions. Omne should not overlook the possibility, however,
that the Sovists may substantially Zacilitate their task by simply
waiving this requiremeoent,

A rocket about ten times as powerful as the Soviet
Y¥enus launch rocket ie required to land a man on the moon and bring
him back to earth, Development of such 2 super rocket can be cire
sumvented by orbital rendezvous and refueling of smaller rockets, bu?
the development of this tochnique by the Soviets would not be hidden
from our ever and would undoubtedly requirs sgveral yeare {possibly
as long or sgven longer thaw the development of o large directeflight
super pocket).

Surmmizng up, i io my bellef that

@} 'wo de not have & goed chance of beating the Sovieis
%o & mnanned "laboratory in svace.,!' The Russizns
zouid place it in orbit this year whils we could
cstablish 3 {somewhat heavier} laboratery only
after the avallability of o reliablo S8aturn Gl which
ic in 1964

B} we have o sperting chance of beating the Soviato &
8 softelanding of & radic transmiiter station on the
moon. 1% is hard to say whether this objective lson
theizr program, but es far as the launch recket ic
concerned; they could de it at any time. We plan
fe de §8 with the Atlas-Agans Bobocntad Ranger 3
i oavly 196
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@} wo have & cpordng chance of oending & J=zon
eraw eround the rnoon shead of the Sovieto
(2965/ 661. Howevaz, the Soviets could conduch
& zoundethaemoon vovage earlier if they are
soady o walve certain emeszrgency cafety feno
turpes &nd Iimit the vroyage to one man, My
gotimate ia that they could pariorm this
Gimplified sack iz 1962 ar 1963,

&t w6 bave an exceliens chance of beating the
Boviets o the first landing of & crew on tha
snoon fincluding return capability, of course),
The reason is that 8 peviormance jump by o
énetor 10 over thely present rockets 3o necese
Bary ¢o accomplish this feat, While today wo
do not have such o wocket, i€ ic unlikely that
ghe Sovieis hava 8. Thereforeg, we would not
ARve ¢ entar the racetoward this obvious next
goal in space exploration against hopelaso edds
favoring the Sovietc. With an ali-out crash
srogram L think wa sould accomplich thio
ebjactiveo in 1967/ 58,

LQuestion 2. How muck ndditicnsl would it coss?

Lnswor: 2 ¢hink I chovld not ettempt {0 answer this
euestion before ¢he cxncet objectives and the time plan for an acgel.-
erated United States space pregram have been determineds.

However, I can say with some degrec o cezitinty that the nasessary
funding increase £ mast objective &) above would be well over

$1 Bilijon for FV 62, and that the required inarcascs for subseguent
Hneal waars may run twice &0 high or move.
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Cuoution 3. sro we working 24 hours & day on oxisting proe
grams? I not, why met? I mot, will you make recommaendations
te me &8 8@ how work ean he speeded ups

Answer: Wo are not working 24 hours o day on existing
programs. At praesont, work on NASA's Saturm project proceeds on
2 hasle oneeshift basis, with ovortime and multiple shifz opoxaﬁonc
approved io critical "bottlenack® arsas,

During the monthe of January, February and
Magrch 1961, NASA®s George ©. Marshall Space Flight Contez,
whick has oystems mansgement for the entire Saturn vehicle and
develeops the large fizat stage ae an inhouse project, has workad an
average of 46 hours 2 week, This inciudes a1l adminiastrative and
slarical activitles. In the nreas eriticzl for the Satura project
{design activities, saeembly, inspecting, sesting), avorags working
gime for the same period was 47. 7 hours & week, with individual
peiks up to 54 hours paer week.

Expericnes indicetes that in Rosearch & Davel-
epment work longer hours are not conducive to progress becauss of
bazards introduced by fatigug. in the aforementioned critical areas,
& oecond shift would greatly alleviate the tight scheduling situation.
However, additional funds and psrsonnel apaces are required ¢o hire
@ second shift, and neither are available &t this tims. In this ares,
help would be most effectiva,

Introduction of o third shift cannot be recome
zacnded for Research & Dovelopment work, Industry-wide experie
enco indicates that o two=0hift cperation with moderate but not
sxeaesive overtime producas the bast results,

In induetrial plants engaged in the Satura proe
gram the situation is approximeately tho same. Moderately lncreased
funding to permit greater ves of preminm paid overtime, prudently
appiied to real "bottleneck™ areas, car dofinitely speed up the pro-

gram.
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Question 4. In building large boosters should wea put our
emphasis on nuclaay, chemical or liquid fuel, or a combinstion
- of these three?

Answazr: It is the concensus of opinion among most rocket
men and reactor experts that the future of the nuclear rocket lies in
deepeospace cperations (upper stages of chemically-boosted rockets
er auclear cpace vehicles departing from an orbit around the sarth}
sather than in launchings (under muclear power) from the ground. In
addition, there can be iittle doubt that the basic technology of nuclear
sockets 4o etill in ite carly infancy. The nuclear rocket should there-
fora ba looked upon 2¢ 2 promising means to extend and expand the
ccope of our space operations in the years beyond 1967 or 1968, it
chould not he conoidsred as & serious contender in the big booster
problem of 1961,

The foregoing comment refers to the simplest and
most straightiorward type of nuclear rocket, viz. the 'heat tranasfer?
or "blowedown' typs, whereby liquid hydrogen iz evaporated and
superheated in a very hot auclear reacter and subsequently expandad
through a norzle,

There is alse 2 fundamentally different type of
auclear rockst propulsion system in the werks which iz usually
referred to ae 'lon zockeat! or ‘lon propulsion’. Hsare, the nuclear
energy is first converted into oclectrical power which is then used to
expel Yonized" {1, 0., electrically charged) particles into the vacuum
of outer space at extrvemely high speeds. The resulting reaction
foree ic the iom rockel’s'thrust', It io in the very mature of nuclear
fon propulsion syctema that they cannot be used in the atmosphere,
While very efficiont in propellant economy, they are capable only of
vory small thrust forcee. Therefoze they do not qualify as 'boosters®
ag 8ll, The future of nauclear ion propulsion lies in its application for
lowsthrust, highosconomy eruise powar for intorplarnetary voyages.

Ac to "chemical or liquid Sfuel’ The Presidant'e
question undoubtedly refers to = comparison between "solid" and
"liquid" rockat fusls, both of which invalve chemieal »sactiond.

At the present time, cur most powerful rocket.
boooters (Atlap, {irct stage of Titan, Lrot stage of Satura) are all
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Yiquid fuel rockato ond all available evidence indientas that the Boviate
neze aiso noing Hqguid Sueis for their ICBM's and space inunchings. The
inrgeot aviid fucl rockets in existence today {Mike Zouz boostey, first
stage Minuteman, fivat stage Polarias} ara cubstantially smalier and
ieon powarfuls Thero is ao question in my mind that, when i comas
) bnﬂdmg wery powerful booster rockst cystemo, the hody of expava
icacc availabie todey with liguid fual systeme greatly ongsoods ¢

wvith poiid fusd rockolo.

Thera can be a0 question that iarger and moro
pawozful solid fuel rockots can ke built and I do not beliave that
| mja" breakthroughs are requirsd ¢o do so. On the vther hand it
ohould not be overlocked that a casing filled with nolid propellant and
o sorsle attached to 1k, while entirely capable of producing thrust, Lo
2o yat o rockes ship. And althoughk the reliability record of solid
$:a1 rockat propulsion unite, thanks to thelr simplicity, is impras-
oive nnd batter than thak of liquid propulsion unite, this does ot apply
%e eomplete rocket systems, including guidaneo systems, control
cioments, stago separation, Gtc.

Another important point is that booster pericrme
ance sheuld not o measurad in iorms of thrust force alone, but in
terme of total Impuire; i, 8., the product of thrust force and opers
asting ¢ima. Feor o numper of reasonas it is advantageous not to extend
tho hurning Bme of aolid fuel rockets beyond about 60 zeconds,
whoreas moat ligutd fuel boosters have buraing timee of 120 secondn
and mora. Thus, o 3-million pound thruvst solid rocket of 60 coconds
Burning time is actually not meovs powerful than a 2 1/ 2-million pound
thrust Loutd hooster of 140 secends hurning time,

3 considor it rather unfertunats that several solid
Zn0} rockat manufacturere {with iittle or no background in dsveloping
goraplete misgile oystems) beve rscently initisted 2 publicliy cams
padgn obviounsly designsd ¢o eyraats the impression that o drastie
nwitch from aquid ¢o eolid rockste would miraculovsly suxre &ll of
this country's big booster ills, 7 am convinced that if we rackiesoly
abardon our liquid fuel technology in faver of sameuxmg we dg not
vat undsrstand se well, we would be heading for dioantor and lose
aven more procious gimae,
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3y secommendation io $o substantially inerenos

tha level of effort and funding in the Lield of solid fucl rocksis fby
30 or 50 million dellars for FY 62) with-the immaediate abjsctivesn ef

o

<

demonstration of the feasibllity of very largo
nagmented solid fuel rockets, {Handling and
obipping of multiemillion pound solid fuek
focketc become unmanageable unless the
zockots consist of smaller individusl segments
which can be sssembled in building block fashion
ot the Iaunching sita, }

development of simnple inspection methods $o
amapke ecriain that such huge solid fuel rockats
are froe of dangerous cracks or voido

datermination of the most suitable operational
methods t¢ ship, handle, assemble, check and
inunch very large solid fusl rockets., Thio
would involve a series of papsr studics to
answar auestions such as

2, Hroe clustors of smealler solid rockets, oy
auge; 3inglc pourade-ine-launche-site solid
fuasl zockeats, possibly superior to segmented
woeketa? Thiz question must be analyzed not
heat £rom the propulsion angle, but from the
operational point of view for the total space
Sransporiation svsiem and its attenddant ground
Support equivment.

5. Launch pad zafetw 2nd range safety criteria
{#How ip the toial operation at Capae Canaveral
affectad by the presence of loaded mulde
million pound solid fuel boosters?}

G &and vs off-shore vo oen launchings of large
aolid fuel rocksts.

4o Reguirements for manned iaunchings (How (o
ghut the booster off in case of trouble to pevre
it cafe miszsion nbort and srew tzpoulae
racovery? If shio is difficult, what other
gafety procedures should bs provided?}

Anrll 29, 1261
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Quootion 8, Aro we making maximum offert? Are wo ochioving
ABLOOEDYY sory resulto?

Anowars Neo, % do not think wo oxe maldng meximum sffort.

In my oninion, the mont effoctive steps to improwvs
e notionel otatare in the opace ficld, ond o opeed things up would
dage
o identify a fow {tho fawer tho better} gonle in cur apace
program 0o objectives of highost national priority.
ifor oxamplao: Latfs 2and 0 men on tho moon in 1987
o 1968,

o idextifythosc glaments of our prosent space program
that veould qualify 29 immediate contributions to thio
ohjective, {For axample, ot landings of ouitable
imptrumentation on the moon to determine the environe

»mental sonditions man will {ind there, }

o put &il other ciements of our nationel opacoe program
on the “back burner',
{ s guid Fref

o add ancther more nom"ful,@ooater to cur national launch
wohicle program. Thac design parametexrs of thic boosisr
sheould allew o zertain fiexibility fox desired program zae
ozrientatiom 0o more oxperience is gathered,

Ty Example: Develep in addition to what is bsing dona i:odag.
ﬂ’ .-4-(7“ Uil ;0 Uef Q Arsteaiage,booster of twico the total impulse of Saturnio
fivot otage, dasigned te be woed in clustors if mesded,
“&’ﬁsh this Booster we gounlsd
&, double Saturals presontly envisioned payload,
This additional nayload capability would be very
holpful for soft instrument landings oz tha moon,
for sircumiuney flights and for the finsi objeciiva
af o manned landlag on tho moon {if o few yeaxrs
fzom now the route via orbital re-fucling chould
turn out S0 be the morae promising one.

%, anesmbieo o much lorger unit by oirapping thrae
or four boosigra togather info a cluster, This
approach weuld be ¢akea chould, o fsw yeewrs
henes, orbital randesvous and refueling rusn iate
difficulties and the Y'diresi route™ Sor the mannmed
lunay ianding thuo appearc moerc esromicing.
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Ia addition, .relief in certain administrative areas
wouid be mandatory., In my opinion, the two most serious factors
esusing de_lays in our space program are:

1. Lack of flexibility in the use of anproved funds and in
adapting the program to the choanpres caused by rapidly acquired new
knowledpe and exporicnce. After the Congress and The President
have astablished the funding level at which the aforemaentioned
mational highepriority objective is to be supported; all restrainis oo
to how these funde are to be applied should be removed, At the
prasent time such restraints include:

= Funds assigned to "Ressarch and Development™
may not be used to build facilities in support of
R&D, and vice versa.

« Goverament installations such as the Marshall
Space Flight Center are unable to hire more
personnel or establish a second shift because
"“personnel spaces" are lacking. Such "spacas"
musg, of course, be supported with adequate
salary funds, but an increase in such funds
alone does not yet provide the spaces,

2. Contractingy procedures. Contracting procedures must
be aimplified, This probably requiree some special directives from
the highest level. To illustrate the present dilemma: If NASA plans
to let @ contract for a new stage of Saturn, the first step ip & wide=
open invitation to everybody interssted to attend a bidder’s briefing.
Here, the interested parties are told what the stage looks like, that
substantial facilities are required to develop it, and that each bidder
must prepare a very detailed proposal (which might cost him as
much as $300, 000 to $500, 000 to prepare) befors the contractor can
be selected. This firat go-round will usuzlly discourage 80 per cent
of the original bidders, but takes approximately eight weeks. In the
meantime, NASA must prepare detailed specifications. :

For the actual preparation of the proposal the contractors
must be given several weeks, Usually, six to ten companies will
perticipate in the final bid. In order to be competitivs, these bido
must be prepared by the best scientists and engincers at the contrac=
toz's proposal. Evaluation of all these many proposals takes
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additional weeks. Before the contract can be signed, <ight to ten
months usually have elapsed since initiation of the contracting pro-
eedure, and several million dollars worth of afforts of the best
rockat and missile brains have been spsnt.

While thers is certeinly some merit in this long, drawne
out compatitive procedure, we must realiza that our SBoviet come-
potitors are not faced with some of there problems, simply becauss
the issue of possible favoritiem does not exiet in & country whaze
gll industry ie government-owned.

2y suggestion is not to switch to indiscriminate gole
source procurement, but to limit the participation in important and
difficult technological developments to those few companies who
really have the resocurces, the gxperience and the available capacity
to execute tha job effectively. With a hungry aircraft and automotive
industry, it is not surprising that at the present time the contracting
NASA sgency i{# subjected to all kinds of pressure aimed at giving
additional contractors 8 chance o prove themselves. But the NASA
agency involved usuelly knowe very well the foaw companies which ree
ally possese the capabilities needed.

b3

Summing up, ¥ should like to say that in the space
Taco we are competing with 2 determined opponent whose peacetime
aconomy is on & wartime footing. Most of our procedures are
designed for orderly, peacetime conditions, I do not belisve that we
¢an win this race unless we take at least aome measures which thus
far have been considered accepuble only in timee of & national

emergency.
Yours respectfully,

b Ol

Wernher von Braun



The Decision to Go to the Moon:
President John F. Kennedy's May 25, 1961 Speech
before a Joint Session of Congress

On Max 23, 1961, President John F. Kennedy announced before a special jomt session of Congress the dramart:c and ambitious goal of
sending an American safely to the Moon before the end of the decade. A number of political factors affected Kennedy's decision and the
uming of it. In general, Kennedy felt great pressure to have the United States "catch up 1o and overtake” the Soviet Union m the "space
race.” Four vears after the Sputnik shock of 1957, the cosmonaut Yuri Gagarin had become the first human in space on April 12, 1961,
greatly embarrassing the US. While Alan Shepard became the first American in space on May 3, he only flew on a short suborbital flight
instead of orbiting the Earth. as Gagarm had done. In addition, the Bayv of Pigs fiasco in mud-April put unguanufiable pressure on
Kennedy. He wanted to announce a program that the U S. had a strong chance at achieving before the Soviet Union. After consulting
with Vice President Johnson, NASA Administrator James Webb, and other officials, he concluded that landing an American on the
Moon would be a verv challenging technological feat, but an area of space exploration in which the U.S. actually had a potential lead.
Thus the cold war 15 the primany contextual lens through which many historians now view Kennedy's speech.

34

The decision involved much consideration befors making 1t public, as well as enormous human =fforts and expenditures to make what
became Project Apollo a reality by 1969. Only the construction of the Panama Canal in modern peacenme and the Manhatran Project in
war were comparable in scope. NASA's overall human spaceflight efforts were gmded by Kennedy's speech; Projects Mercury (at least in
its latter stages), Gemunt, and Apollo were designed to execute Kennedy's geal. His goal was achieved on Julv 20, 1969, when Apollo 11
commander Neil Armstrong stepped off the Lunar Module's ladder and onto the Moon's surface.




