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May 8, 1961

MEMORANDUM FOR THE PRESIDENT

Purguant to your request for positive recommendationa
for placing this country on the way toward leadership in
space, I have conducted a series of hearings with respon-
sible and informed representatives of the Executive, the

Legislature, and mé, yé;uc.

A major result of these consultations is the attached co-
ordinated report prepared by the Department of Defense

and the National Aéronautics and Space Administration.”.
This report reveals an agreement between the two major -
agencies invalved in the space picture and points up clearly
what they consider should be done and how much funding is
needed at this time. I am much impressed with the thorough-~
ness and the sense of urgency reflected in this document.

Qur evaluation and coordination will continue.

.

Lyndon B. Johnson
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TAB B: . U. S. SPACE PROGHAM

It'?s the'pu.rpoﬁo- of tizia éaction to outline some o.f the key -
3 futureu of U, B. undertakinss in apace. We may undertake spa.ce
proJe!:ts for any one of four pri.ncip&l reuons .- ucientiﬁc;
conmercia.l/civilian} miltta-l‘w or national prutige .- ulthough,
clea.rly, these catcgoriea overlap. We have acconpa.llhcd most Ln
~ the scdentific and militery area. Our chief lag 1s, of course, in

large scale ux.zdz'rtakings chiefly aimed at the .enhancement: of ‘national
o‘ . . v - A Y

prestige. Tha projects cutlined om -the attached sheets will e

~ T

described Priefly under each of these headings:
1. BScientific.
The -U. S has accomplished considerably more thnn 'l‘.he Bovietl s
1n the uti.l.i.za.tion of -space technology for the acquisitlon of new data
~L lqientiﬁc importance ana vnluc. our ﬁ.rst satellite, EXPDOM I,
uads pouible the muu discovery of the Van Allen redhtﬁm belu. )
.Bublemmnt lcientiric aatallidd” and probes. of the PIONEER and’
EXPLORER serinu ent.bled us to map tHs Van Allen belta and yieldad much .

additiom aa.ta.. ‘We hp.ve leu'ned, and th.rough i’utun experimnts
'3

-

wiuleu-nagreat deal more, about ra.d.u.tibnrrmthe sun, _fr ‘f,hg T

© earth, about ma.gnnth.p f1e1ds"4n spoce, the _dendity of coamit dust,
the distribution-of mefgoric particles, about &% size aud shgpe of

the ea.rt.h, a.nd even thc alze or the* so'la.r éyatem by muw,ring more
a.ccurate'Iy the distu.nce between' npm pmbe,a -and thaneuth He -are

engaged ln an exbensiva fprognm of intqrzmtiona.l coopemtion with

uhienbtatl’ in mmerou.a other countriea and continne ‘to- mu.ke our

-

»

: 'tciexitiﬁ.c t:l.nd’.i.n@ treely a.vab,la‘hla to thn vo::ld scientiric commity.. ‘

~
our progrm of internationil cooperatﬁwul gmw in tﬁ years to
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The na.tiona.L.progfem for the scientific exploration of space

has four main approaches. A large number of hau"myIOMa are launched
each yéa;: %ith sounding rocl;etn. These pa.yloads, follow a b&liiatic
_tﬁdéctory and provide a v&riet.-y of measurements, ‘of,thz atmosph;;'e .
and in space at altitudes to about 4000 miles. Scme of these flights
will a.lso‘serve as flight development tests of ﬁatx:mn_ent's that are
intended. ror later aatel.u-.te and deep space probés. m. sounding
rocket program 1a expected to cantinue at a conastant rate throughout
the next decade. . .+ N
The second part of -the scientific explor;!.tion progra.ni is -
based upon measurements with earth satellites, as for example the
) ~d.ready discussed PIONEER and EXPLORER: series..\ In the next’ seveml
years apecialized aatellitea will be la.\mcbed that will exploit th!
maximm capabil%tiga Qf the current U. 8. launcliing vehicles. By
~~1963, larger vehicles wil.l be available u.nd the acientific satellite
program will, for' the remainder of the _decuden , be substmt_;m.ly based
on ; series of large, gemeral purpose obqemtor}:-type sp_acecraﬁ;'.
Develomental contracts have already been initiated for these
observataries: (a) a solar oﬁaerva.tory to provide a multiplicity |
_61’ measurementd teractin‘g at.xif-earty phenomena; (b) an astro-
" @c observatory’ to pr'ovidb dﬁ_ext;nsionf of man's observational
powers tg the whole range of spet_:fta. emitted from the universe; and
- (éi‘ ‘ahgeophysical ob'servitory 1o pei-mit simultaneous measurements

“of the ptiysica.l quantitiea é}n space_that are ari’eoted by the earth'

.

prqperties (e 8y a.tmosphenes, 1on‘ojspheres » ma.gnetic ) electrical, gnd
gravita.bional fields, energetic particles, cosmic mys, etc ).. Rach .

=l of the obsemtorigu will contun many individual etperimenta andt

vill atforﬂ a.n opportunity .for mcperimentatiﬁn by co-operating .

acientists throughout the world. Othez" intemtionn.l experilunta

Y
of.a: spechlizgd navm-e wil.l be conduc'ted \uﬁng the NAEA Scout’ lsunch
,e.hicle? a.nd. .NASA Ao*din;g,-rocketm qz. ‘.,' : '
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A program of scientif;l;: exploration o£ the moon with inatru- °

4

._mented, unmanned spacecraft will constitute the third .ﬁhke of acient.iric o , ‘ .
explqra.tion for the ;1ext .decad.e': Hithin.a. ew mo;xths, desvelopment flights '
wi.fl‘ be made of a pev lunar apacecra.t"t.callma.nger. Starting early in K
4 19§2 a series of geven of ﬁhehg's#acecmﬁ: will be launched at the ﬁédn.
Bach will contain photographic equipment capable of recording and . C ' -
trenmiitting a series ;r increasingly de.ta.:;led photographs of the -lunar .
surface as the“apacecrart a.pproa.ches the moon. Shortly before impact, ’ ] ’ o ' -
LY portion of the spacecrart vi.‘Ll be detached u.nlalowod down go that it ’ |
mpa.cta the moon at a low qnongh speed to pemit :Lnstru:lents to continue - ' . o,
to operate on the moon's suz‘face. Several Burvivahle instruments will '
be 1.ncluded ix:i the over-all progrem such as selsmometers, to measure . -
tremors; H penetranetera, to measure the hardness of the aurfa.ce layer; R
and, gcmnizig TV to provide clpse-up details of topography in the - ‘_ S | .

o

vicinity of the mpacf point. ) - e

—

A. second luna.r explomtion spacecraft, Su.rveyor, is now under
de?elcpnent and a_ series of ten will be launched 'beginning in 1963
Theae will land softly on the moon's surface and will contain a variety

4
of inatruments for measuring lunar prlopertte\s. (ne of the principal

measurements will be a core-'eampling Ithrough five feet of the moon's o
[y .
crust with on-boa.rd a.nalyais of the sam;)les. These results, together _ v ' L

_ with radia.tion measirenents B eca.nning television pictures, etc., will be
tra.nsmitted back to the earth. : S P E
. The iast phase of the scient.ific uploration program 15 that . o _' ,
| .-involving studies of the near-by planets, Vg‘nu.s and Ma.ra, and the 1nter- ' \' ' '« “ : S
. venine space. ] Bpacecra.ft are how under construction foa these miuions Lo .df’ ’ ‘  : , «

called Marinex. 'n-.e 1n1tia.1“ explbra.tion a.ttanpta of the plmta, vhich - o . .
-can only occur at definite intervn.ls vhén the earth is !‘avoru.bly loccted, '

“ X . } ) . ’ W .

wi]_l anolve fly-by- mea.surmenta of the p].aaetary propertiesa_ ﬂuch ‘an P ' ‘” L
- attempt vill be mnde ‘at Venus in the mmer of 1962, and agedn in 1964 - -l ~ ‘ : ) .
Fnboth\fenusandﬂax‘bareattaimble. “. M:'w e ' ) ‘ . /
s Btudi;es a.re a.lread;y und.erwny “of a.dvunced. plmetu'.f B.P&cegrm " CEEI ) '#’;,.. "
SN g N - ‘ . ' n
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that will be able ,1-:0 go into orbit about Venus and Mars. The planetary
sa.taJJ.-tes will tranamit lpng-tem"-infomation similar to that now
obtained near the earti:.
2. Commercial/Civilien.
Yigorous programs are underway to use space for practical,
cammercial purposes. The outa‘te;ding success of the two U. 8. meteor-
ological satellites launched to dn.:'.'e ’ me- I and TIROS .II; has amply
demonstrated the utility that space v'ph.icles. may be ex.pec'ted to contribute
t';o-thia area of man's daily concern. The data obtained fram these '
ntel].iten hds been used on a uemi-cperationai bage by the Weather
Bureau, the-Air Hea&her Services of the Department of Defense, and
on a nore'umited basis by a number of perticipetiné foreig;:' gozernments\.'
Bufficient adﬂitionq.’l TIR0S launchings are planned to maintain a con-
tinuous u'ource - of veather Pbuervetiona using this setellilt.e until )
a more advanced spagecraft can be employed.

- The preaent TIROS orbit is at a reletivbly lov 1nc11nation to
the équator, so. that obsemtions are only pogaible in the niddle ln.titud.e

. from 50°N to 50°8. The reccomended progru_provides for additional hu.nches
to be made. .on a continuing basis in orbits thnt will preyi{e weather data
over a la.rger percenta.ge of the earth‘s surta.ce. .
TIRCS has uevera.l J.tmitetions that make it too elementary for

a truly, opera.tional meteorological system. It is spin-stabilized 80,
that its axis alwe.ys paﬂ,pta in the same direction out into space. As a
consequence , the, namere.s for photogrs.phing cloud. cover only point at the . X
earth during pm@r the orbit. In addition, the emount of 1nstrumenta.- .
tion for making measurements .or meteoroloe;ical interest is limited. - e

' 'Ihese l.m:ltationa vill be enmmted 1in the pext step in the .

neteorological uatemte program wM.ch is already underwa.y.. A la.rger, -

non-spinn.mg s‘pececraﬁ: ’ NIMBUB, 1; under development, whiqb will be

A

launched"in a polar orbit‘end viich wiZl-goint at the darth at all tineg ‘ g & s

|~y means qf an on-board st&biuzetion nystem The first of these
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‘acecraﬂ" will be flown in 1962 and it is possible that sufficient
reliability can be achieved to permit a m.l.l'y:on_erationa.l system by
1963. " T
' Batellite~hased telecommunications systems are another 'a.ppli- \_ .
-cation of space tech;xology which will be of great cammercial/civilisn

interest and value in futwre ﬁun. In fact, mumercus U. 8. commercial

enterprises, both eciuipnent manufacturers and common carriers, are
greatly interested in this field. Both NASA and the DoR have u;:dertaken_
" projects for the .dev'elopnent of communications sateuiten. Both agencies
have studied the subject in depth. . '

‘Both agencies have worked closely with the FCC, -the OCDM, the

White House staff, and other agencies and otti'ciéls concerned with this ’ o
subject. bespite~the interest evidenced by cammercial campanies, the |
technoiogi' iu not in hand. It is likely tht the mder preliminary steps
leading t6 the development of comercially feasible communication satellite
A"hnoldgy, including the acquisition of environnen;.al data needed to " ..
deslgn the satellite velg_icle for successful operation, muat be done by ' ' v
the Govermment. Othe;'wt'de've"‘mt mt until-the state-of-the-art ' -
generally hn.n developed a.nd deployed on a camercia.lly economical basis.
Accord.ugly we have recmepded that the !(ASA Relsy project’ .
. a.lreedy underway be expanded in F!~62. Within the next‘few years this
' country, which is.already the world's 1eader'in; camunications of all *
kinds, will be able to deploy & worldwide uteilite-bageﬁ communication _ ' K .
capability vhiclé. 'will en_g_ble our friends everywhere to talk with us‘ end “" ERE
among 4hemsélves. | B ' B ' . -
) _ The TRANSIT project.will permit ships at sea to use radio B k' . . _
signals to determine their position vitnin o Traction of a mile.
Aguin fel;lhbility and cent qﬁhd. in ‘the way of operatiomi deployment .
Hithin a few years thin ca.pa.bili.ty, too, will be operntiona.lly feui‘ble _'
and ahips a.t sea, whether military or commercial;. will be dble to utilize

$-a TRANBIT eyst to detem;:ne thedr- position 1in any kind of - wea.ther, B

b
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Apart from the important technological byprodﬁct.a of all phases

of our space undertakings, these are the principal op;rationul capabilities

which t@ appear px;cmising for cumerciul/cﬂgvilian appliclf‘i..on during the <

first half of t‘his decade. Our space sffort must include r;pj.d deployment .

and exploitation of satéllites for these purposes. : k
3. Military | ' oo : :

The exiatence of the Iron Curtain creates an aaymotﬁ in military

needs betﬁeen the U. 8, and the Boviet Union vhich compels us to undertake

-a number of military missions utilizing space technology that would appear

to be unne;ded by the USSR. We have in the past and are likely if the

future to continue to feel the need for reconnaissance. The BAMOS project

is intended to fill this peed. We have_also felt the neceuity‘to x:rovide ) a )

ocurselves with the earliest possible va.ruiiag of ballistic missile attadk. . ‘

\

The MIDAS system is being undertaken in an effort to dewielop a satellite-

based early warning capability. =- : ' .

P

Even

here, at least with respect to MIDAS, the military valus of additional
’ warning, which MIDAS might- prm:i.de,' is being strongly queationed; nor is
Tt certa.in by amf means that the MIDAS concept will prove to be technically ' :
- ptea.aible vithout altogether unwarra.nteci con:pluit.y and expenditures. e
thniéntion satellites look very .praniaing from a nilitary )
point of viev. Bome of the chara.qterietics n\ost useful to the military,.
such as cryptologica.l aecurity, are not necessary and are not economica.l

tran a ccmnercial point of .view. “The Depu'tuent hu uhdertaken _— S

the develoxnent of the ADVENT communication ut’;lltte system which
_ beccme operatioml in about 1965. )

Bpace technology, hovever, is 1in ite infancy. The U. B. con-
- gpicuously lacks the capability to place large pa.yloa.ds into orbit. The
_military applications of_ such ccjabilitiea are .uot clearly dj.nc'erzmble but

'_-ah- : o ~.: S
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hat does not mean that. the‘y wi'l-l not exist. For ‘thia reason, the Depart- “ ) o
ment.df‘ﬁ,te'x.ise will gnderta.l;e tﬁe developnént of large scale ueéh,anted )
soli.d propellant booster motors. Th.ia development will be conduéﬁed t'o .

‘ meet the requirementa of the NASA mn-in-spa.ce program. The poueuion

- of this capacityv 13 considered an 1mporta.nt item of insurance for the
future from a military point of viev

o,

4. Prestige '
. A mmber ;31' U. 8. ,prograx.nn ’ al‘cixough they are primarily .being
. undertaken for reasons such as acientiric knowledﬁe or camerci&],/civilia.n
va.luas ’ “will have a major vorm‘d.de preatige effect. The Ranger a.nd' . ‘ . e
Burveyor pro,jecta are deaigned to give us in.fomtion about the space’ ' o , ; —_—
" near, the moon and of the nature and character of the moon suiface and . | ! s l

interfor. Although the Ruspians have impacted the moon with an object -

they have not as yet landed instruments on the moon or taken close up
pictures' of the moon. Our first flightn.witﬁ the Ranger spacecraft are ' :

’-hedule;l for celendar 1961. 6Should we succeed, before the fiunsia.na ‘ ’ . .
subgtantial prestige value vill Jbe ours. The mfomtion rran the ,ﬁa.nger . ‘
" snd Surveyor progrﬂms is also an esaential prerequiaite to manned lunar . '_ N .
fJ.i.ghts. . . - . | o | ~ ‘ 7 -
' Of all' .thq-progrm plannet'l, pérha.pa the grea.teit unsurpasaed - . : - . ‘ e
presﬁge will accrud to the nation which'first sends man to the moon and L L '?‘Q?. :
returns h:l.m' to eu-t'h. The technologica.l advance that will i‘eault from ° . . . o .

the mnned lunar 1and.1.ng errort my ultimatel& overahadow the preatige

that vill be gained. , ; ’ ' S e - -

. ~ ! . 5 Sy

The exploration‘ of space will not be cqnp.lete until man direct;ly o AN
participates as an explorer. The national progrem, for mumed flig}:t _u » _ N _ - i B
*directed at the earliest accamplishment of this role,for man. Prodect ’ ‘ a s y
Mercury has alresdy achieved the first milestame o;- Linited, shoi-t- L
durstion ba.lliatic'rlight. By the end of this calemm- yeu- 1t 1. S o ,,\,,_ v T ;
" expected that a );gur-md-one-mr hour flight three tizes arousd the '

sarth \d.ll‘hnv_e been accamplished., " o . W : - ) . ’ .

-~ . v ; . . L} .
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- The next major milestone of unsurpasaed wh;evemgn'q is the land-
ing of man on the moon. This rog'rux;x, to be known as Pro.ject'ﬁollo,
has been considered as an l.ctive part of NASA ph.nniua for the put uvern.l
years. While thé manned lumr luuu.ng is an ultmtc obJactive, significant
‘intermediate steps mist be undertaken. Information must be acquired in the
Dature and effect of sphce rediation on man, wan's exlstence in the hard
veouum of space, and the effects of extended pér_iods of weighlessness on
man's performance. Much of tha scientific program is geared to the q.c-, ,.
quisition.of this data. hborl.tory research hes been underway in the
nn.tu.re of and the solution for tha intenu hnlting problem during re-entry.

' The - lunar ch&r&cteristica as & luding aite mmt be undnrutood. m lunu' .
scientific e:perinentn are designsd to l.cquire this informatiom. l‘insu.v,
sdequate launch vehicles must be dsveloped, mot cmly for the final lamding  °
mission, -but for the intermediate develommental steps. These will mluria
mapned orbital flight around the esrth for extende.d: Jperiods, and menned
circumlunar flight.

* | The extended orbital m@t w11l be o.ccoqpnahed for periods up

to -27 hours (18-orbitl) using modified Marcury c:plulu. The necesury

longer duration (a weeks) flignts will utilize the Batugw C-1 hunch '

vehicle and & veraion of tha ﬁ.m.l lunar hnning cupuule Pr:lor 10 these

flights, it will be necesu.ry to fly primates for extended periods ﬂ:hey

vill be dons vith modiﬁed Marcury capsules.

m manned circu]lum flight must hn.va a greater lsunch vehicle .-

ca.pability thl.n the earth orbita.l—amghtu. '.Ehin-m.y be provided by the

Saturn c-a vehicle. The final lu.nl.r hnding vill require a

'

vehicletrmeuththntinahwtautimesubigu&tum mm

thalsndlnonlb. thrutl'-lenginoundardave
expectedtopouercxonnhicle. At the umt:lm :
1ud.1.ne towu'ds la.rge J.n.unch voh.iclu based on so.‘l.td propc: ;'_
undarba.ken. As one or tha other l.pproa.ch prcvu superior thnt a.pproa.ch
vill\be delected for the NOVA vehicle. \m DbD will c.rry ont ‘t:hn sol:ld

e
- -

b A% daveloment wvitd full responaivenesa to ‘NASA requirmenta. .
i .2 S




