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Covering the efforts of the United States from 1945 to

* September 1959 to wrestls with the unknown remificstions of space,
::u l}utory includes both the civilian and military sctivities.

ALs of Activities presents & more detailed
_ mmt""g ¢ {u m under the &m oc;.“ |
Threahold - Other monographs on 8 sudb
Tnclude The Air M and (1n arsft) & nqnl
for fiscal year ﬁf f

: mmmdm-m.toryhgiuuthtbwrkottbmly
" plioneers in rocketry, the first satellite feasibility studies dy
. the military, and the relationship of the ballistic missile to the

space vehicle, He reviews the Russian and U.8. space programs

between 1945 and 1957, during which efforts vere maie to create
space law and the United States chose to pursue a space-for-peace
policy. The conservatism of policy makers raised obstacles, but
thennreamepmjeets,mofthnunderthurrom

Afterthe lboekotsp\m:n I, the relhn,pingotpoucy resulted
in the establislment of ARPA in the Department of Defense and NASA
as the civilian space ‘agency. The suthor tells of ARPA'‘s supremacy
over the military services in 1958; its loss of control to NASA in
. October 1958; NASA's activities from then until July 1959; the -

position of the Air Force after losing out to both ARPA and NASA;
and the Air Force's determination to cooperate with RASA, through
research, development, and use of its facilities. Within the DOD
in 1959, authority for space research and developwent was trans- °
‘ferred from ARFA to DDRAE, ioterservice tension mounted, the Air
Force struggled to regain lost projects and objected to Navy's sp-
peal for a military space command, and the tide turned for the Air
Force vhen the Secretary of Defense decided in September to give
to it the responsibility for the development and launching of all

DOD space boosters and for management of Sentry, Midas, and Discov-
erer,

, USAP Bistorical Divil:lon
Liaison Office
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I. THE STATE OF ROCKETRY, 1945-57

Despite astroautical fancies during the cesturies of mythology,
mdnnmfh_caingofmtﬁh.am, it was not until the
latter part of the nineteenth century that thare vas suy understanding of
_ how to lsunch & man<made object into space. .mnv-mmth- first
writyr to put fictioual space travel on somsthing of & retioual besis.
 In his book Prom the Earth to Noon be employed s plece of pecially de-
signed nrtinnry to project a manned shell v:lth':ln}m of lunu-gnﬁtv
| Bis spproach vas funlamentally correct--the use of & ballistic missile-
~ but nis *poverplent” imposed insupershle difficulties apd provided so
_ mesns for & "soft lsading." ' .
| itillumulngthltl.unof%mnlingiuuondidnotthinkor
using rockets because their bcha.v:l.or bad been observed tor mtiou
Rockets hed even been turned to military ends by Sir Willism Congreve,
and they played a spectacular, though ineffectual, role in the Napalecoic
vars and in the British-Americsn var of 1812. Naturally the military
showed no enthusiasm for a wespon that did little more then frighten
~ ivexperienced troops. Thonfonwadacenwryinmathuuhry
numrmymcndmmticnmofmu.

mm& !_z_zzua&cim ' ‘
rmmzstozgoo, mhtxvmmmunu'dodmeptunnight
Mofrimorhforutimdhonm Then, between 1900 snd -
1930, » number of reputable scientists and cn;inocra voiced a new faith
in rockntryutmmeot'mp\ﬂ_ﬁoa :or nissiles, ureraft, and even



. . -_._-log. Two- characteristics made the rocket the necessary powerplant

.nﬁ.ggg stacepbere. First, &8&593.!.38%8«»8-.
unggggaﬁoanongiwoﬁ»féﬁt n¢§ |
iggggﬁb%gsagamﬁgg
io his third law of motion: woagnu«uoug» Bouuo-»oopg

) e.-u.g«»on Second, the rocket engine, E..Fn.«uoqasgﬁoa

un»uo- _B-uoa&.ngog H«ggggoﬂnfgg :

mouo:mlavog!noaoﬁgg the engine could function iu the

‘ggagﬁug‘éﬂﬁgg nlo-ur!.d

S , n.ro »ﬂggo&ggiségggﬁwﬁiuug

ageaaafﬁuﬁgﬁugogggs;ﬁgﬁgg :

. E?Eswn- gggfggggé

oruuu. »&Bﬁ in uson»-. lﬂfﬂa&. formules: Konstantin gﬁﬁr .

, .u»o#aiq ?gﬁsgg and Berman Oberth.

Ziolkoveky, & reticent, self-tsught Russian scholar, vas the first

o «ouonoo»ﬁnu Eagoﬁﬂfgwp-?gu«égﬁaé

permit a guonnﬂ.oﬁocouio In 1903, be published in the Russian

o 33&&&353&%8%«%»3&3 uooo h

vehicles. He supported his thesis vith remarkeble calculstions in-math- _

. 'nﬁ.ou based upon & g koowledge of 3«384. physics, and chem-
_ , »g_l those sciences were then known. His work excited some »ua.ogu

within a --..B.. almost esoteric group of compatriots. ﬂ-o publication -

A x »%gﬂapgguw«wngvog onuu&.ﬁl»ug

noovoow!oau:ua-uoo»ouﬁwn !—«E »'onuﬂnoemouﬂ.goauﬁ :
o.B 955 gﬁﬁggggﬂ_w the early 1900's



'nnd tmlht:loul of z:.olkonky 8 vorks vere not i-wouiu.

" In 1919, Goddard, sn Americen, pnpmau-mrmnportmt

one hrgely dilrcmrded at the tm--"A llzthod of Reaching Extreme Alti-
tudes.” He too, like Ziolkoveky, supported his thasis msthemstically, |
udh.wmtth-muumbeturbyﬁrmg;r"olmmamm-to
t«tthlmcoilandmnexperiuntdly thntmlthirdlnofm-
tion would be applicable to objects in sptee Though be devoted most of
his life to the pmotion of rocketry, he von fev disciples. He remained
almost uzknown, both at home and sbroed, andtookhiuplminthelong
line of prophetc without honor. )

~ In Germany, Oberth fared scwewhat better. In 1923, uninfluenced by -

Goddard, be published his ovn scientifically developed thesis on rocketry--
The Rocket into Interplanstary Space. Be included designs for rockete
propelled vehicles and aaiocim the use of 1iquid fuels as superior to

the dry propellsnts previously esployed. Almost at once there emerged
Duserous enthusiasts at home and abrosd who, with slight grasp of the sub-
Ject, took up the sowewhat premature hobby of space travel. In Burope

and America, space locietiu lm 1nto’be1ng, peopled by visionaries
_who wistook themselves for space literati. o

. The Great Work of Peenemuende

The Gem army, in the late 1920's, still trying to bruk its
Versailles straight jacket, was more rea.ultic in its npproach vhen it
became interested in rockets as possible weapons. In thg dearth of prace
‘tical and scientific knowledge, the soldiers of the Second Reich, though
' possessing very Linited facilities, determined to develop and prove the

vorth of rocket eungives.




In 1930, German militery suthorities selected Capt. Welter Dornberger,
a Iteelnoiogiutvqf warked sbility, to develop in utmost secrecy a liquid-
fuel rocket with a rnge exceeding that of existing artillery. Doruberger,
Qirectly respousible to the chief of the Gernen arwy, begsn his work at '
4 s.ﬁlproﬂngymﬂabmtaonm‘mmm Iiaormiutioa con~-
’liatedotannlawfofom“umuucm:mhmmmof
civilisns. Six years hur, Dornberger moved his group to Poem on
the Baltic Ses where he uublishod the Rocket nxporiuntnl Btat:lon, ded-
icated to the dcnlop-ent of radically nw Weapous thst, ir meoonful,
would giva Gemny dominance in Iuropo.l

The noa.rcmenormmmu annpmuiu tribute to the com-
petence of Dornberger and his staff. The -uporimtd'ution gTeVw rap-
141y, At its pesk it had 15,000 employees, sad its ares covered 20 square -
miles. The vork vas all-inclusive from basic ressearch through develop-
'meat, profuction, training of specialised troops, mnd eventually supply-
ing the rront romtiou v:lth finished weapous. Donbemr and. w o:r
his associates seem alvays to hln been mrare of the full potentin:uty
of rockets. Thinking of developmental stages rather than of nnitary or
scientific ends, the Peenemuende staff envisioned & program that wowld
 mowe -yau-cticauyfra short-range missiles to an omtm aod. of space
vehicles. Ultimate success depended upon the realisation of adequate
poverplents and looked into the future for nuclesr, ion, and roton

Doraberger's support was not lsvish but sufficient to permit swift
progress. In 193, he reported the foasibility of liquid-fuel engines,
and six yesar lster, 3 October 1942, be conducted the first sucosssful




launching of the A-b missils, now generally referred to as the Ve2. It

demcustrated a velocity of about 3,600:mph and an altitude of 55 miles,

far beyood the reach of air-breathing engines. The V-2 was & loog vay
from the space vehicle or the sstellite foressen by Dornberger, but with
proper priority tbe missile could have supplied the Nexi government vith
s possible war-winuing \nq:on.a The V-2 -uht'nino have become & direct
t,hmt f.o the United ststu, for r.ugu B'nger s llu-ployed lc:lontitt,
mhdthtithuﬂunmmuammhnmhtobc
lsunched in Germeny mc Fev York City,

Portunately for the .M.uu, Hitler vas long in'uﬁ';mt to the accom-

a pncl-muotrum Itmmtmuthmimotw :

shookhilulr-conﬂdnnce thsthetnrnedto ucratvupou to save hin.
On 13 June 1944, .mmn—awroronuuonmm, the Germens
fired the first of the V-1 guided missiles egainst England. The veapons’
were disturbing, but they were much less so than the V-2 rocket-propelled
ballistic missiles thet begsn & bouberdment of France, Belgium, aod Eng-
hndouﬂﬂcptaber. mmtmmmmm-mnuumn-m
ou the cogtinent and within weeks would cspture the more strategically
located missile bases, thereby. reducing the ememy threat. But Oen, Dwight
D. Eisenhower kuev that six months earlier the V-1 and especially the V-2
night have endaugered tho' Ahklo—hiricn invasion of !'nnu.s

_ The collapse of Peenemuends began socn after the launching of the
v-2 o&mtu; " By sutumn 1944 the var vas sweeping toward the in; defeat.
The Fussisas raced through eastern Germany snd in Jamusry 145 threstened

Peenenuende. Inth:canfuni_oubtdimhr, Dornberger could vot save his

ontinm,m&smrotmw, some with 10 years' experience,



bad no choice but to remain at the experimental station. A small section

' thst fortunetely includsd Dornberger and some of his most highly qualified

: .8%8;83

igitugsﬁggﬁu..vggagi |
- inveluable papers snd established & 8«%&8«? functicoed only
.Eai;&gggsggtiéoﬁ.asfag
b ,

In the spring of mﬁﬁ-pﬁuﬁ.%g They trans-
gsgfcgspsﬁz.iéguﬁggaf. |
 equipment, production facilities, i.ﬂggttggg. :
 Inside the Boviet Union the Russians g&»ﬁfm Poenemuends in & dimin-
.,»-Eggﬁafwuaﬂpggg. The captured

: ?gggsé_onﬂ?«.mg#gzigpﬂm |

, and 1548 supplied the Russisns with missiles for at least 500 experimental
firings, By that time, tbe Soviets felt they hed draived the Germeis of -

 all possible coutributory knovledge snd, sfter s long period of isolation,

© permitted their prisoners to return hoss. The Germans remeived ignorent

of the Russian competence in the field of missile propulsion od knew

nothiiag of the Russian overall rocket progrem.’ -
" Wbeo the Americans overran the Harts Mountains in Mey 1945, they

: found quantities of the Peensmuende records and, even more u-eo»&.na.

: oolonﬁuoluno-uoa.»sououﬁf.auw. At once the U.8. Amay seiszed

the documents, g&. Bnn!«lg gw‘g.ﬂlgg?«. :

ggfgﬁpgo%?«»sgugcgw«s%
United States 180 of the scientists vi vio hed played lesding roles & ,
Peenenuends.

gﬂ«ggiigggoug gnw:un!.




end Americans rescted very differently to the taste of their spoils.
The Soviet government understood thet rockets would be of paremcunt impor-
mnmmm-Wmumm'Mmmngm
definite, -ndnothinghu m\mn, than th-ulmtotroeut
lcimzmrdm-ofitomciﬂc.ppuubmw. The result vas that
by19560r1957thlmmahuarochtm»orpoulblvromt
wmmu.m.tmtmmumruuuuwuu.Mc
'mhudsorbsvﬂymm-entodupmtoorbitthnrthoruplm |
 interplanetary space. The Mmericans, in coutrast, hed little top-level
m,wawaemtmmﬁdmamtwmtm
m-nubuofmaomuthnaminmtmcunuymm
missile program. mmuvmuwmmfulsssmlm'
the United States hed no rocket propulsich couparsble to that snjoyed by

 The Military Minsile Progres

= A missile is -nyobmt thrown, droppod, mmtod,ormlm,
'umwmutm,mma,mm,ormmmmmr-
ponofukingitstrihlhrgot._s Aceoramtom-umtuu, nis-
silry is & genus of many subordinate species. Imotu'uthmu
used sttributively in the expression "guided missile progras"--cften
shortened to "missile program”--it denotes the davelopment of self-
propelled, umanned vehicles, armed with warbesds to be sent against
wtwummmmmmuwrw.mmmw
radio comend.

' To shortout through the sementics of listing "ballistic missiles”




undnr the species of "guided -iﬁiilu"_—-a confusing emMétm in
terms--it should be sufficient to say that the poom “missile progrea"
c.ctoincludnwrbﬁ;orpartiﬂhgdﬂadniuihuingttnrboaet,
r.Jct, orrockatpwup]mtoruwoo-bmtiooofthu Mherthq
m-nuvmurodyn-icinltmhmmmhportutuarumlm
progr-vuconumd mmtm#.mthtonhmorthstme
forms of -:lunc pmpuloion could function in areas nbon the operct:lom
- altitude of sir-brathing engines. '!herefore, those missiles dcaisned
for trajectories passing through and continuing sbove the atmosphere bad
tohcproponedbymntmgiul. These rocket-pmpeuodnhd.eluvm.
generally referred to as "ballistic.” | v

A quirk of history brought togsther the ballistic missile progrem
6ﬁ the one hand and the satellite-space program on the other. In 1945,
vhen the srwed forces, along with the uig of the world, tried to adjust
to the new era of technology, @hnﬁ-ntmntﬁbthwght,mﬁin
‘very limited circles, of a near-future breskthrough into space. Certainly
mmmmm,mmmuuMMnuum
ab-orbodbyth-m-ml undhcr:lcnm, th.nmuoherimmpro—
- grem. Intbmlypnrtofl%,boththe_lswmdthcmrorcee-g |
forward vith satellite fessidility studies, but ndthnr proposal reached
" the stage of resesrch and development; and in the years batween 1946 and
195hnoth1nsmdmtodelmmmnmhtwgimrorumnu
purposes. nlﬁhmdlgsstum.mhuunnana-mm
-lackinglo‘yem bafore. 81mthnrom_ntillnomcinly designed
satellite engive, the services turned realistically to vhat vas or socn
mnu.mnh'muummammuumw




o -
‘lin.eoleS. - _
| ormumummiomtotmhtmum and
th:tuunmvithinthemmnnmd snidﬁdlilﬁ.h'"
Thnprobl.tmutotomtwtfrauhbyrhthofcﬂpluﬁmth
decitionltutdemedorhutmdthnmh, donlopsnt,mdpro-
duction of "ballistic lillilel and to relate these decisions to techno-
) logicu llifﬁ.cultill and natioual policiu.
The Postwar Attitudz toward Research and Development

Mngﬁuldﬁullmmmm(m)mdthAmMu
Forces (ASF), perticularly the Ordnance Department, mhml-u-
-‘sihprogr- Mnmplhhnummmcmtﬂ:nthonot
m mnhshnbothmndmmtmmghmmmpnent‘k
of ressarch snd \napon carrying missiles to provide invalusble emr:lence in
‘mtmmwlym-wmwmu.wcofthdm
-tummuam-ormv-lmv-e..mmmm'
off vell but soon ran into techmological and funding difficulties, Pov-
erty vas especially persistent and ves vithout remedy for almost & decads.
Indeed, lack of funds was coe of the major reasous for the retarded develop-
untétrocutonginei. » _ |

The Amsrican shift from & wartine to a peacetime way of life was
 translated into an econcmy program for the military that smounted to
susterity in some areas and to retrenciment in almost all others. In
April 1956, in the midst of Americsn chagrin over the Sputuik incident,

Dr. Wersher vou Breun, Director of the Development Operstions Division,
Ammio Missile Agency (ABMA), attrimmmymmutcth
" Boviets' continued postwar empbasis on military needs, vhereas the United




sumchoutheprodnctiouormgood.

_‘Retrenchment is particularly dsmaging vhen l.ppned to besic ruarch,
muuslect,wmnimsistmydeﬁm,mumtmﬁnm |
' twmwcmhmmmermmummmtmn
best.>
) »mm_nﬁr-umhmgr-mintq troubleulmnworldwnr
I1 ended. mmforce-mu-w--mymmmt the cut-
back might lead to, but there was little they could do about it. An im-
’Mfonmdthwtbmorthmwuwtmnotnmhlthﬁ
conflict. After Jemuary 1953, military research sod development sud the
position of scientists in goveroment employ -urf.na furtbr deterioration.

Neamvhile, Semstor Joseph MoCarthy, oriu-eonun, ndhil like vere
in the heydsy of their rempancy. Their vicious mﬁ-inullochm;l- coin-
cided, in time cnly, with the more kindly jibes of Secretary of Defense
Charles 3. Wilsoo, bent upou defending the sdainistration’s poliay of
' mmM'a resesrch and development. Aeuptingth. suf-
ficiency of existing vespons, Wilson could see small justifioation for a
basic: research mtmmmmummfm requirements in the
future. ms.cutmboc-ottinhuspoh-mmt boondouling
research,” mu-phum-mntummmumvm.m
hhpo:lntotv.lcv'lo - |

:nwmuuxmnkof...[?cumhkmﬁnlomjm
drilling for oil . . . « The ssart people in the oil business try
arill their holes for oil in & likely place, so the money that is
totbnlfo Department for resesrch and development, I like

t in sn aves /wbere/ if . . . successful . . . it will be

untoul. And maybe some other place in the nation's budget

to

of some

could go the money for fundamental research, I don't knowv. I don't
M'mth-ppoutomofthumoﬂnrtMm.,
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" negligible, There vere protests at the time, gaundo»oouo»&g-

some of them highly placed- g&% Senatar W gao«lpnmeoum_
Jemes H. Dougles, then Under Secretary of the Air Yorce; Gen. Natban ¥,

| Twinisg, .Chief of Staff, USAP; Gen. Thosias D. White, <8aE&c»m§

UBAP; and Lt. aﬂg . Putt gﬂqgoung?i

R ,33!8«?8%&5? t the United States could not match -

_ g»-nluwg!ﬁoﬁoﬁaquuglfnu 'géﬂgﬂmo
‘ maintaining a !goafoga uug gioug-‘la
gg -!—gub! .ﬂlwﬁwﬂ uoawwounggooa

centrating heavily upon & progres. aiuaonnloa; Bng :

and their success seemed Phenomenal. At least twice, in mv.w!&.i .
 in 1956, 'ggggggaggggg

.A v bave ICEM's by 1960 and that gggigggon

g%tpngb

The varnings were repsated at yet higher levels. oamrmnuolwon_

1954 and again oo 8 Beptember wmmou.up»oubmaﬁﬂoﬂuabcaef

gg "basic gg&?ggggi £ the
changing Soviet threat” and that moguog»sonna! before t vo .
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mmamemuumlgssmmunlgss Trevor
..W,Mt&mwamwm(m),mmtw
mtwumformhmdhnlomt. Bs called for
tunmmlgﬂmtmwummmmtmmofmf -
technology. mmmm,w::umumwmzw
ofl!.uc:c:m:hﬂ::l.on:l'3 '

To this criticism, wnmmmabnnplmutumtm V-
doubtedly the Russisns did bave atomic boabs, 200 divisions, sod mumerous
sulmarives: "Somtr'm':immuu, is there any resson for thew
togotommaittwud,mldithelmtoth-mtthymld
uct-omchoyppuuonthsttwmdndlylonl."‘ Wilson based his
opt.m-onthmro&u,_vhichbuuribd.u "the best in the world."
Tt would be tragic, be s4id, 1f the Air Foroe vere sscond best. The Sec-
retery saw the Ar Force equipped vith currently svatlable wespous; be
-mntﬁo'updrmm thtﬂthouttatmgndm'm _
1nmunudcnmmnnummmobmundtbm
‘rom'evéaklh

mshmlgs,mmnnmmmmm'
htutodlfornwmhm,nmhunrmm”m-
ut-entct-thnoonumorhoumlmotmulnm. He vas
mintmmmmmﬁ-mm"octumutunmumw
up.et-ot'mauunu"""’ Wilson thereupon introduced & nev if
uncowprehsnsidble th-c m w rsn that since nissiles were phycho-
Wuunulmmmaiwmt,tmmmum |
enpbasised. Shortly afterwards, Donald A. Quarles, Secretary of the Adr



Force, said that the U.S. invelhenta in military research and develop.'
-ent were more than adnqute.

Rocket-Engine neleareh

Between: 19h5m1955mwmdmurrom continusd the
ma.. goal of developing both resesrch and vespon-carrying nissiles.
' mmntofv-ainbothnmo:mmmtoginm1ntemt |
,mrocutmmionmtmummmommmmm
Bovever, neither the high-altitule rocket research nor the dsvelopment
of engives for military miseiles sought the ultimste in rocket signif-
fcance. Each program followed the practice of developing rocket engines
to meet specific requirements. |

", Of course in the high-altitude rocket research program there was no

mmmemutham-ymga’w. Atiogt, s research rosket
was expected to propel s paylosd of perhaps 1,000 pounds to an altitude
- of 200 or 250 miles. In the program for military missiles, planning did
not exceed the concept of ndjuting‘ﬂormm_nmtom

#The statistics for ruurch and dmlopunt are interesting. ror fig-
cal years 1953, 1954, and 1955, the total ious for DOD re=
search and development were, respectively, $1.6 billicnm, $l.4 billion,

 and $1.3 billion. The difference of $300 million between 1953 and 1955

is not great in postwar reckoning, so.there seems to be only a slight
‘decresse in research and dsvelopment spending. But- the significance

lies wot in the loss of $300 million over & period of three years but
that re was Do increase. Percentage-wise, the RAF was meking double

the Minnumhmmmmwingmum. To
make American effort commensurste with that of the RAF, the 1953 -

sppropristions of $1.6 billion should not have decreased to $1.3 bil-
1ion1nl955butlhmldhnnincmudto$22b1mon

E§§8

-.



S0 efffolent methols of.weapon delivery. In 1945-A6 ‘the Army thought of
; ._-_',.'ninﬂ.numudjmttommm the Air Force thought of missiles
'.i:,:],n -he Mtioud d::ponr terns of dl.tihulc, rumo, nd wlocity.

[P
i3 KL e
e

mﬂmtnotugctmmthnzoooum“mmm
Amicmc_ipm-@wwmmmm
belov the 10,000-pound veight of wartine bambs, practically no thought

vmgimtothodﬂnlomtotuuﬂnwithsgrummoramtcr ,
" capacity. mmmtmummmmmmm '
" ments of intercontinental strategic n:l.u:uu, that th.u reguirements ta.r

Mthcrup, altitude, nmw,mmwdmv-aumt

th.po:lnt Itmtbmiuumwmmmhnhp-nt
;bytha-inucmthtudnomh, hmon,toholdhcktbpro-'
s .-g-fcruumu-mdoth-rwnuclu

lﬂsh-nltitﬁomhtrcumhm cmmrorthmtpartatthe

v Auy'- Hh:ltc M Prov:l.ng :Oround in New Mexico. The White Sénds exper-
- ':-:l.mtl, mr,mnotlmudtothom, ndb&ththluymam

-.m'am,mmmmmmmmwmw
ﬂ&sﬂudﬁﬁhdﬁd&lm.mmi‘wd'%m
Iunmmmmm.tmusmumaswm$. By that

uuamumupmv-a'aunmmmmmsm-, and

th-ymwtmtdtotbw:or.u-.bhmnriu. Because of

,thnirsruurmitr, tn_mmcmmu;mmmmtm .

nc-cmn, but they also stimulated a more smbitious Am-hvy-nr
!mw-mmhm, romhuainthwodusot

- 195, mmm«amo«mmwamwm




.,A'thv-aqemu,namlébprnlﬂé.mmmum,mm |
byuimummm,m;v-zrormmmmmr-'
ican soil. ‘
m«u&mv-zm-hwoaammwmmwsm
Wumu«m. mmmcluumdmmhuw‘~
becsuse of internal structurel support. The tanks used were alresdy obso-
-hhbyh-rimvlmmmamdmmtbunm'-m-
ficlency. Moreower, since the V-2 did not lend itself to instrumentation,
mmumwwummmmunwe.
table effects cu the missile's performsnce. mmtm.um-om-'
tmmtmmrmmtnmr--nmmv-aummmns ‘
two stage missile--but the arrangement culy eupbesised the need for &
more satisfactory replacesent. Noreover, tbe supply of V-2's vas linited
and this fast to5 was instrumental in persusding research mrthorities to
call for a nevly dasigued missile st sn early date. They vanted cne
Wuufput&v-zmmwmmmhum In
mlﬂmmmnmm(m)mummn.
Nartin Company for an fmproved rocket, vhich vas called Viking. Aso 1n
19b6.uththlurncmumw.mnmmmm'
development of the smaller Aerobes. | | |
mmmmmmmwlm,mwm
mmmu Both nissiles vere also dynmmic and underwent num-
mwummnmumm Inlddttion,
'm,nwmammm,mmmcuﬂmt’
mmwms,nunuumn. AL three missiles--Viking, Aero-
r m,mm-n-mmumwmwm,m,_
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indirectly of rocketry--the use of atomic vespous. Immedistely after the

boubing of Hiroskine snd Negaseki 1n August 1045, there vas talk of &

‘m,mimh-rmm.ﬂtdﬁﬂ_nnuehtoemuth

“ultimste veapon.® Gen. H.E. Arnold, Comsanding Gemersl, AA¥, expressed
his conviction thet the stomic bosb would be integrated vith guided mis-
alles, and the Joint Chiefs of Staff (JCS) stated that the atomic and
m-&MmuuwumMremmmun
of the other. m.mbmntﬂkutbglwdﬂctory,butitwried
ntthnightnth‘rcpoutionofput-ﬂoru\fnlctforuto "return
o normalcy.” ' ‘

.~n‘muumorlshsmmhmms,'mmtwma ;
cminmmuum lhu!ypngr-tmmaﬂmm
Three of the proposed -hlilu involved rocket prapnhion--th Guuon
dated Vultes Aircraft (Convair) X-TTh that called for a rocket missile
with long range; the North Americin Aviation ME-TTO supersonic surface-
m. 500-mile-range, gua.mm-m:mmmm'm-
eraft MX-T73, 1,500-mile lupor-onic missile that could be either remjet-
orrockot-mponod m Altoouthu', 1tm:m-mtuthhpor-
tagt possibilities 1f carried through without serious interruptions. But
serious interruptions were st hsnd. .

In Decesber 2946 the administration decreed & outbeck in spending
for defense ressarch and development during f1scal year 1947, though the
mmwm{m ihnﬁrroﬁomtm-tmduththm-

mmummmzumcuumum The first

muionm;mmmmmommhwtmm-mm
to $13 million. The next decision was t0 weed out the least promising



m-mmmummpmmmmmrm acoepted ceil-
8. _ ,

" Bince experience st White Sands ves already showing the V-2 less
ntiatactory a8 & weapon carrier than had- been believed and the Convair
ux-'m -tudiu ind:luud a 1ong development period, enthuinn for the
rocket missile vmd connidsrcbly The reqnircunt for fusl of high spe-
4c;ﬁc ismpulse not then cmhblc, guidance difficulties, and unsolved
. problems of reentry indicated "a long series of costly experiments” that
wvould sat deeply into ths curta:u.ed n:l.uu.o ruou'ch and development tundl.
On 6 May 19#7, m Gen. Benjl-in W. cumw, AMr lht.riel Command, wrote
thu ‘commanding gomrsl of the Ml‘ b
, murnumwmwuummmmm-m'
past six months have been carrying ou detailed studies of the prob-

- sble cost of developing guided missiles. From these studies, the
‘cooclusion must be drswu that the AAF progrem, while desirsble and
technically sound, is considerably overexpanded if we are to carry
oo with . . . four presently reduced/ budgst. . . . /[The/ AAF pro-
grem must be Arastically cut. This is believed best accomplished

by eliminating all the so-called "insurance” missiles such as sub-
sonic missiles to perform the same mission as supersonic missiles
being developed. Also eliminated is the 5,000-mile-range rocket :
vhich does not promise any tangible results in the next 8 to 10 years
[and the unpromising 1,500-mile rocket or ramjet missile of Republic/.

The next lonth the A.tr Force canceled its cont.mtl for Republic MX-TT3
and Convair Mx-77% .20 o ’
By July 1947 the most important project remaining in the Air!‘orce |
nissile prograa, as far as the later space progr-vu concerned, vq‘t_hc
' MX-T70, which soon came to be known as Navaho. Its development was sub-
' sequently conditioned by four major emendments to the contract between
‘1947 and 1950 In 19k'i the plan was uhnd-d to cover three missiles--

the original 500-mile glide rocket missile plus a 1,500-mile missile add



" & 5,000-nile missiie dapendingupon remjets for cruising. In 1948 thev
Air Force MMmmummmMummwitoﬁauu
for three ramjet missiles vith r-ngu of 1,000 miles, 3,000 miles, and
5,000 miles. Im 19&9 the coutract specified a 1,000-11. wd a 1,700- '
" amile remjet air-laumched wissile and & 5,500-mile wissile with & type of
Mching atinund.uuu.d. In 1950, at the suggestion of North Ameri-’
.can, the l'anhovcontr_nct was changed again to grovide for.s three-step
davelopment begimning vith & turbojet test vehicle, & 3,600-stiw—rotket-

| Mcm, ramjet-propelled experimental missile, and the ultimate 5,500-

Il:llc nrliona

. Despite the M.r Yorce reaection ot the rockat-pum-ed sl.idn missils
1n 1948 end the change to rsmjet engiues for cruiaing, North American eon-.
timdtherocketdnnlop‘untnalcnho booster unit. !{hnvqulnc-c
an important contribution to the sccumulation of experience with rocket
cngines tht.t, d.ong \rith the accomplistments of the high-o.‘l.tim ressarch
| m,mmmnwmummmaecu.

In Aprﬂ 1946, when the ux-no contract was sigoed, North honm
was without talent in rocket engines. To hasten the buildup of skill :ln
 this nev field, the Air Force tumed over to the contractar two V-2 rocket
 motors transported from Germany. They were excelleat guives pigs that
North American Ws could study and from which prepare a Chinese
copy'ﬁfwght up to the standards of In’encgn industry. From that b:c'in-
ning it should be possible to turn out a nev, more efficient, and -ore
poverml engine. Between 1946 and 1953. North American devclopod. three
rocket engimanddeu@edafourth, anducanparimofthﬁwiththe



V-2 model reveals the progress being made in rocketry:

£ ine Gem ﬁ-z . To propel a vetpon missile 56,000 1946 at WA

mhl-m-l . hperhentuuon vith & rocket

(Chinese copy ~ engine brought up to the struc-.

of. th 7-2) " tural stendards of I-eriean . '
A industry . 56,000 1949

XIRM3-NA-1  Desigoed to have a thrust of
' 75,000 pounds and intended to
serve as the powerplant of

| the glide missile = 81,000 1950
M}IA—3 - A smaller, lighter, and more b,
" N efficient nrtion of tho . S
T XLRbI3-NA-1. : 130,000 1952
’ XIRT1-HA-) : .AA combination of 2 mus-n-s'-
S to boost the Navaho 1,700-mile’
nissile 240,000 1953 ,
XLRT1-NA-3 Designed as a boolter for the 1953 (in
o ' '5,500-11. Kavuho . 400,000 preliminary
. design ouly)

It is ironical that the success of North Americsp in developing sux-
111ary rocket engives for various phases of Navaho should, along with

rocket development slsevhere, hnbmohot’tbtmwingtot&‘

eventual cancellation of the Navaho project. By 1957, long-range, sir-
breathiog missiles could be regarded only as standhy vespons during the
waiting period for operational ballistic missiles. Unfortusetely for
Navaho the Air Force had another long-range, d.r-brn.thing niuile, “Boark,
vhich, though inferior in performance to Navabo, as considerably nearer
operstional status. It was pointless to continue the development of both
Favalo apd Snark. Under the circumstances the Air Force regretfully
cancelad Navaho, mindful of the great contributions North Awericsn hed




ol .
made to the science of missiles udroeketengines
- !h.l%ponqorr.trenchentmnotmmnnysimt
in missiles, and upec:ln.uy rockzt-propened lin:lles, as adjuncts ot
t.rtillery Then, after 19#9, vhen the Atomic Energy c«-iuicn uda pro-
ising reports of lightweight atomic warheads mtummm,.mm'
initiated the Redstone ballistic missile, which, along with several obher
‘ nuunotfuuvym_nrromo, could be used to deliver the weapon.
Redstone, however, m a range of 175-11&, snd this seemed to be
_ltrotéhiﬂg the adjunct-to-artillery thoory‘ to cover a nultimde of smbi-
The whaole course of events--North American Avistion progress on-
rocket engines, AEC promises for saaller stomic mm, some favorsble’
Rand Corporation stulies on the feasibility of ICEN's, the lengthening
range of the Ammy's bulintié missiles--induced tho Mr !'om to recon-
sider the advisability of & progres for long-renge rocket missiles. As
early as 1951 the Air Force turned to Convair md requested a comparative
study, to be ecmpletad within six months, on s rocket glide missile and a
rocket ballistic missile. There was not much doubt, as far as Convair
vas cmw,- what the recomwendation vouldbe * S8ince 191;8; Convair--
using its own funds--had éontinucd small-scele work on MX-TTh, and the
1951 study insisted that a bellistic missile was Peasible. The AirForce
accepted Convair's judgment and MX-T74k became Atlas. Subsequently, w-
throughs occurred in quick succession. Development was far advanced in
1957, and the missile reached the production stege in 1958.
Revival of the Air Force ICBM program vas not premature. In 1952,
WMMsmﬁiwm@ofwsmicmmmtofnﬂl




uglmveight ‘thermonuclear (u)mhud-uven Itthchtternreur—
riqltoalong-rmrocketofrououbleaccuncy, 1too|n.dbeco-onn
1deal strategic espou. Oue yesr later the Tespot Comaittee, under Dr.
~Jotnvonlmnum, um;thoroughlwdyoflmpotentmitulmdmly
1n195kmmdmtmmummuwwtom
admtm of tha nev warheads. 'l'hc Air Force reactad quickly. Oo 15
mwmmumhmmmcm(mm), uinntmchdby
neudqu.rterl UBAF, set up. the Western Development Division (HDD) at
Inglewood, CnJ.:l.f., forthoprim-ypurpouormbingtbml:ma
Under Brig Gen. Bernard A. Schriever, WDD--which -ubnquanuy became
known as the Air Force Ballistic Missile Division (m)--vu mponli-
ble for the m-gmnt of Atlas research, davclopent, and testing. In
May 1955, WDD responsibility ves incressed to include the comparsble,
thoush more sophisticated, !l':ltan

It vas good to bave the Air Force bellistic missile program revived,
mamMMmmmm-munlﬂhmwmm
'poncy of d.cvoloping rockets tailored to meet specific noodl Cmn-
quanuy, lin«'!lnrbuopmiudtobo-nl, the Air Yorce spousored
~ correspondingly modest ICBN's. Though the missiles vere capable of inter-
continental range and po:uuid velocities great onough to achieve earth
orbits if so desired, thrut ves far less than th-.t which the Somh
~were daveloping for their niuilo-utelnte progruu

 Rocket propuuion receind furtber impetus in 1955. In March 1954,
at the President's request, the Science Advisory Oa-:ltm (oftice of
Defense Mobilization) hed established the Technological Capsbilities Panel
(1CP) to study the threst of surprise attack. Under the chairmanship of




_Dr.JmR.mlm,thnpnel,mmudtouthetmmco-it-'

pnpmdanethstin nportudmhittedithothc?nﬁhnton
% !ebrunryvl955. Amoog other things, the report ulvocnto,d an immediate

" progrem for mtemdiuu-ringe ballistic‘niuilu (IREM's). The recom-

mdsf.ion aroused some enthuniun for various service proponh ror

_' IRD(':, and th- interest heightened a few months later when NSC recom-

undod that land- and ship-based IRBM's be considered essential to

utiom murity. 2

Inmmlgssmmmotmnmmmmmmimm
ua,)oint Amflavy development tukudmthornqltheurroro_eto

proceed vith its own Thor IREM. The Alr Force promptly sdded this proje

ect to the other responsibiiities of WID. The Navy soon found that the

Jupiter would be unsstisfactory for shipboard use snd, late in 1956,
obtained perwission to withﬂ.rw from further perticipation in the project.
In Jmuary 1957, the Navy g;:lned npprom of Polaris, a solid-fuel IREM

designed elpeci.lly for suha.rine :l.amnch:i.ng.a6 'l.'haugh Po].aril itself

, 1acked intercontinental range, its nobility endowed the Navy for the

tirlt time with vhat amounted to stra.tcgic airpover. It gave the Navy
a better position from which to argue roles and mnisgions in tha n.ppmcch-
:lng spece age, but Pola.ris niuilu were not to be diverted from IRBM
functions to serve as boosters in sa.tell:l.te lmnch:l.nga

4,..
The following table lists the performance characteristics of the

*Other members were J.B. Fish, J.P. Baxter, J.E. Doolittle, L.A.

DuBridge, L.J. Haworth, M.G. Holloway, E.H. Land, and R.C. Sprague,
consultant. ‘



" Titan

_m-mgtntprondtoboi-portmtu'nrtdcum toruumm

Missile

Viking

Aerobee-Hi

. Sergeant
Jn;:iter

._‘_A}ﬁor

> Jn

154 ()
- .38 (A)
164 (A)
175 (R)
75 (B)
1,500 (R)

1,50 (8)

5,500 (£)

5,500 (R) |

e "~|a="
] o-a:-n—-u-an-a'o-‘ta

2ot *

300,000-1b
thrust; 1 of
60,000

Thrust

21,000
18,000
18,000
78,000
50, 000

150, 000

150,000

© 360,000

360,000

4,000 1948
2,100 1949
k,600 1955
3,500 1953
1,850 195
10,000 May
2957
10,000 Sep
18,000 Dec
1957
16,000 1;%’ :
.




II. m MILITARY mvms.rul FOR SPACE, - 1945-57

Onthcem:lugorsoctobermhz, thuthictoriednvhmtho ﬁrst
v-z vas successfully hunchsd at Poemdn, Walter Dornberger, by then
amormernmdunetorotthspmaact, edhdtognther his chief

usutants and ni.d 1

mtmu;muuwumamum-wmm
the history of techmology: we have ivvaded space with our rocket
and for the first time--mark this well--we have used space as o
bridge betveen two points on earth; we have proved rocket propulsion
practicable for space travel. To land, sea, and sir may nov be
vummuiummunmormmuummm

np.comvel

. solonguthmluts, mturmtmken,'onlybethe
rspidp.rtoctionofthrochtuam. The develomment of pos
sibilities we cannot yet envissge will be a peacetime task. Then
tbnﬁutthingvﬂlbotoﬁndcufcmnothnungm
Journey through spece.. : .

magtoutofommtbmdormmbcmrlvorkctw,

mm-mm«wmwrormotrmlmmtm@mthou

thoh-dkmotth.ymbln . v
ilhen thenuuuna went forward with their moilem in 1945,

mewwunnummwmmirh@u

In the United States the Nevy and Air Force--and eventually the Aray--

becamne in‘tenited in space but received little encouragsment from tlgl_!

higher levels of govermment. Without support, the services could do

témelymthmmwnsprou-uimtmﬂstobe«:m.

The Russisns handled their program with consummate skill. At the
ehd of the wvar they wade no secret of their intentions to conduct




experimental missile vork with tbe aid of the Peenemende scientists im-
] prioouod deep 1n the Soviet Union. In add.:lt:l.on the Russians gave their

mummummumnwhmmummmmu
,Mhmdstthmtintogoformduththnummwuu

r-pidly es possible. Though they kept their progrem flexible, swiveled

" tolmeet the exigencies of. internstionsl politics, the Russiens did not
deviste from the ope unaltersble aim of furthering the interests of the
Soviet Unicn. Their method vas soientific research in missilry, snd
. their thres chief objectives vere to streugthen the nation's nilitary
pronn, -nh-nccpropapnda, andponiblyintb.ndtomthaute—
 rislistic philoncplw of communism by exhibiting life as universally in-
digencus to matter.>

Mf&rumbucitymmeened, them.-unpoueyvu "not to
release any detail until we have uperhnntﬂ. results” of & broed nature,

uid. one Soviet smtf:l.ci.u:l.'.-3 It was not unt:u. long af'terwards that ‘Vestorn-

suthorities learned that the Soviets undertook to develop & rocket-pro=
pelled intercontinental bomber in 1946; that they sent rockets to altie
tudes of 100 miles vith payloads of 200 pounds in 1949; that their canive
- passengers of choq:&u research rockets were recovered by parachute in
N 1951; and that they condnctcd & systematic iuvestigation of lunar-lsnding
feasibility in 2953 | -

- Yot no Western statesman can plad. 8 justifiable uxmrmcc of thc
geveral natura of the Rnuinn nissile program. On 23 July 19'&5, Life
‘published Pecmucndn»drurim of & large, manned spece station, and v
there vas every ressou to suppose that the Russisns had acquired similar
or perbaps lorl ulvluood drawings of the ssme concept. It was oc-§n




-

'Mmtmdes.MMWMMmu
of the smme research problem in thq-thiqkingofdcmiuscidntiitl n_'thc |

Russian priscn cesp. In October 1949, Karl T. Compton, then chairman of
the Research and Development Board, wrote Louis Jobuson, Secretary of
Defense, and quoted an unidentified member of the boerd as lwingzs |
Although reports from bebind the Iron Curtain sve meager, those
which we have indicate that the Russians are exploiting the missile
develomments, vhich they inherited from the Germans, at high pri-
‘ority. They would be fools not to do sc, now that the United States

. i 20 definitely committed to the stomic blitz. It would be tragic

irmmmcmmmmmntth.mumgetm
of us. ’

As time vent ou, ;tug-etupoueyotuoccovmqwmtou-
miod the Russisn people--and the world too, if it would listen--~that the
mtpmtmummwgpmﬁM'§m
capability st an early date. The stre-or information brosdened sppre-
ciably in 1950--and vas a flood by 1955. In 1951 there vere several re-

ports, emsnating from government sources, that the Soviet Union envisiomed

a military spece station snd Earth satellite and that pm- looked toward
lunar landings within 10 or 15 years. 'l‘hilmurid. could be found in
mmpmbleaoummiutheunm:sutu.s _ o _
0o 27 November 1953, A.N. Nesmeyauov addressed a "World Peace Con-
ference'in Vienna, As the official representative of the xr-li.n,. he
sald that with availsble techniques it was poisihle_ to launch a ‘satellite

or send sn object to the moon. Within dsys Prewia published the state-

ment and discussed it with spproving interest. In 1954 the U.S.8.R.

Acadeny of Sciences established the Ziolkovaky gold medal for outstanding
work in interplanetary cammunications. In April of the next year, the

Presidium annamod the creation of the Permsnent Interdapmm



3 ..

co-i.n:lon on Interphnet-ry Communications "to coordinau and direct a:u.

vork coneerned with solving the proble- of mastering cosmic lpcee 8i-

nntueouny the Astronsutics &ction of the Oentrn Aeroclub vas organ
s‘oa "to facilitate the r.-:uuf.zon of co.ic flights for pesceful

mrpo-ea Mmiﬁicatinorapmpemwmmm
mentorwoloocow Ywmmmnnnna«dtompmir
emmuiumwwmm@uumm"
!'urthcr ev:ldom of Russisn prosrou came in August 1955 hr:lng the
8Bixth Intemtioul Astronsutical Congress at Oopenhnaon, spoasored by
the Internsticoal Astronsutical Pederation. Oue of the two Russisn |
"observers,” L.T. Sedov, churnn of the cominion on Interplanetary
Comsunications, declared that "t w:lll be pouibla to mmh an mumin
Earth satellite within the sext two years, ‘The reslisetion of the Soviet
proaéctmbeemeetedm the comparatively nesr future." Bcdov‘cer- o
mmudmtm&ﬂtmttummwofm-gmmt,,_ 1
and hil statement vas tantmunt to an official annmmeeunt.s
. The Russians gave the world smple evidence of their space goal. In-
deed the now of information between 1951 and 1955 was a graph of Russian
success, legible as & printed page st noon. In August 1958 the President
| _of the United States spproved an NEC statement to the effect that Soviet
. space aeccupl:l.cb'ants'ahbnidklong' bave boenobv:lous to anyope, and 8 con-
gressional committee concluded that "we did not need a spy system to give
to the technically qualified & clear forewarning of Soviet progress.”’
It was surely s serious failure of the intelligence commumity 1f 1t 414
not varn the highest suthorities of the looming crisis. It was an equally
grave'rmit on the part of the highest suthorities if they received but




| d,i_sreéardéd such a warning.

&mumwwm& u-gl_d;l’ong, 1945-48
The lack of an American space policy, or eves a rocket policy, in

the first rnyomﬁftorﬂdrm War II coupelled the separste services
mmtolhirt'nrth.lelvel 1nud3uun¢tothnchngiuordar
Alid;trmnkm muu-tinmumuuronofmulery, thew
Grmmd!‘orcunmtohnehulnoi-eduumnofwcua
possible area of operationl. The Navy and Mr/uan' Zelt quite d:lffercntly
about the fmibuity of utellitu, and they oxhibitod—a. ruuut:lc desire
for space proJoctn at the t:lnovhen many civilian ochnlons cxm'eued dio_f-. '
approval of mch :lnpncticd idau. _

In his final war nport, 12 November 19'&5, Gemrnl Arnold discussed
the pouib:_l.e and p_robnble use of nev vupom ‘in the mm--projectm-,
for instance, that might bave a velocity of 3,000 miles per hour. In .
turn there would be new mponl of defense, ind they would necessitate
launching the projectiles nearer the target to give them a shorter time
‘of 711ght snd make their detection aad destruction move difficult. Con-
tinuing, be said: 0. | , |

Hemtberudytollunch. . .[theproaectuegrrmw-
pected directions. This can be done with true space ships, capeble

‘of operating outside the earth's atmosphere. The design of such a

ship is all but practicable today; research will unmelt:lonably

bring it into being within the rorueeable future. -
Arncld's vision d1d not cause wide interest at the time, but before the
end of the year the AAP negotisted a contract with Douglas Aircraft Come
" pany for s study of intercontinental varfare and it instrumentalities.

On 1 March 1946, Dougles in turn organized Project Rand to fulfill these




> .
respousibilities. In this rather indirect vay, therefore, it is possible
to think of Rend, which becsme Rand Corporation oo 1 November 1948, as
baving been pntibii-had to 1nmtign£é some of the poniﬁlitiu of pene-
trating space. | o |

By the time of the m—nongm contract the Navy, too, ves interested
1nopaco,mditmdlhe‘dotthcmiuromlumaaspnem _
: Thrwshthmroflﬂs, Ca-dr Harvey Hall, USN, audttcvusocntu
in the llectronicl Division of the Buresu of Aerousutics (Buher), worked.
vithmofthutcrinmueedfmkem mlsugge-tedthe
duirubi:u_.ty.of t; sstellite test program, snd on 3 October 1945 he was
made chairman of a Buker Comittee for Evaluating the Feasibility of Space
Rocketry (OII‘BR).M Hall then opened discussions vith Guggenheim Aero-
pautical hborstory of the California Institute of Techmology, Acrojet o
!nginoering Corporation, Martin Company, North Iaer:lcun Avistion, and
Douglas. The talks led to contracts late in 1945 and early in 19%6 with
Guggenhbeim, Douglas-El Segundo, Martin, and lowth Aserican for rmibility-
study duignl of -pneo vehicles.

!uthin & matter ot veekl GBPSR received several swdiu and ehon
- the one from Dongluu the most suitable. The concapt_clued for the
development of & vev rocket engine, using & fuel of liquid Sydrogen and
omcn The wvehicle design employed the engine in clusters to obtain
the desired thrust. The members of CEFSR vere convinced that they mi'
at hand a projeet of importance but one that would reguire general lup-
‘» port in order to be lpproved by higher mthoritiea.ls

In March 1946, Ball approeched the AAF repremta.tivel on the Jointv
AAP-BuAer Aeroosutical Board snd brosched the -ubae_cﬁ of & possible




Navy-AA¥ éxporiuentd space project. It wvas mtioned .at & meeting of

the board's Research end Development Committee oa 9 Apru, and formal dis~

cussions were scheduled ror the next neeting on 11& m Prospects of a

utinfactory under-tand:lng seemed good. W _
At this po:lnt Mquarber- Mr became internted 1n the nosotiationl

from a policy viewpoint. Thenrsmfumdthp_tirmmewloited

the operations would be a0 pxthlion of strategic airpower. Therefore

the AAF should be the cognisant service. | To avoid a possible compromise

of the AAF position, it was essential to Show & competence equal to that

of the Navy. To Haj. Gen. Curtis E. LeMay, Deputy Chief of Air Staff for

Research and Development, fell the task of safeguarding the AAF position.

On 20 April 1946 he verbally rcqueltod Dauglu-ﬂant‘ Monica to have Pro,‘j-

. ect Rand pemnnel prepu-o a u‘bellito fmibuity ltud.y for the AAF.

| Acconung to Douglas, the -tud;_r vas veeded vithin three weeks "to meet a

preuing relpomibmty." In :u.gm of this aua:.m the company assigoned

about 50 of its ablest scientists and engineers to the task, mu-dleu

- of other actiﬂtiu.ls ' |

The ‘study, "Preliminary Design of m Experimental Vo:_-ld-Circ]..ing‘

: Whip " was wrif.ten Mr great pressure. A first draft of 2 m

showed inconsistencies that required overall reviaion, and on 12 May,

Doushs officiall hmd-cu'ried the psper to Beedquarters AA!' There were

lh)rtcuninga that could uot be eorrectaed 'l'ith:ln the time alloved, but _

none of these faults datr.cted from the superior quality of the study as

a document of historical 1nportance.l6 |
" Replete with pertinent formulas and tables, the study proved to be
an engineering analysis of satellite feasibility. It showed conclusively



that in 1946 Americen engiveers using current technigues were gualified
to begin work on a space vehicle that could have oz;bitad:a. 500-pound
satellite in 1951, six years before Sputaik..  The first satellite would -
'hmorumrorlow-ormberorenwmgtommuyofm-
ventry, vhareupon it mld have been cousumed by rriction tanperaturn.
Later vu:nions, equippod. with -n.u vingl and guidance comtrol, owld
bave been brought back to Earth snd landed safely. One of the more im-
portant aspects of tbe study vas its u.cu-udp of the advantages of
1iquid oxygen b.nd‘u.l’cqhol fuel versus the possible un of liquid hydrogen

and oxman, & subject already treated in the Douglas-El Segundo study for

thc lavy.

Adnittedly the util:lty ot a sstellite could. not be uplicit.ur defined
in 1946, but-thero were reasons to be optimistic. The time seemed not
nmmmntmmmmnawmmnutur-
plﬂllmm-in 1%3. Tbﬂright brothrl mmnot foulo.n »
MofM‘bmbiﬂngpmord.rtmm eirel:lngtbglohe. Dm‘.
in 1946 it was possible to euvision some of the scientific aad nilitlry

wvhicha-utaﬂitecouldurn,mdmd&blyghﬂmi&timafm

ship functions was far more accurate thap the most realistic prophesies
of airpower bad been at the end of the nineteenth century. It was plaim,

said the report, that & sstellite, being sbove the stmosphere, could meke

W
* - : . :
The controversy was sn old one, and in general the problem of handling
and storing liquid hydrogen had been regarded as offsetting the advantage
of greater specific impulse. The Rand scientists followed the hypothesis
that handling and storing would be solved in time. They therefore sub-
mitted design analyses for the structure and performance of rockets using
both kinds of fuel. The hydrogen-oxygen-powered rockets showed an impres-
sive theoretical reduction in gross we{ght, and the writers urged that

"this me_z cambination should be given serious consideration iv any fu-

ture » nougmnptal-uea'z 2uqh6,p1v.)




invaluable contributions to the -ﬁdy of cpuié nﬁ, gravity, astronomy,
the lci-th‘a Bagnetic fields, weather :t‘oiicﬁtiug; advanced methods of
redio comsunication, space peilicine, ‘and 1n£erplmt¢.ry travel. Militar-
1ly a satellite could serve either as a reco‘um-m craft, a guidance
station to increase the -ccurocy of wespon-besring nissiles, or & missile
itself to be brought down by remote control upon a chosen target. hmmy,
snd perhaps most important of all for the immediate future of the country
"The achievement of & satellite craft by the United States vould infleme
the ~1nagimtion of menkind, and would probsbly produce repercussicas in
the world ccuparable to the explosion of the atomic bomb. "1
0n1hm19h6tmneiemhmdmnumtc~1tmotmnro- |
" neutical Board met as scheduled snd began an interservice dsbate for which
there could be no immediate conclusion. The Navy and AP feasibility
studies vere seen to be emivently practical, each in its vay, and tbe
discussion turned not on which project should be accepted but on the much
more au_nmt question of selecting s.c@Mt sgent for militery spece
activities. The AAF representatives insisted thet icrviee rolel ‘and nis-
sions gave the responsibility for intercontinentsl warfare to the m;
that space operations would be &n extension of that responsibility; and
that by consequence the AAT vas the agent of primary interest. The Mavy
argued for s joint Navy-AP-civilisn sgency. Unable o agree, the com-
mittee sent the question to the Aerobautical Board where the consensus
vas that JCS Would bave to define roles snd missions in space. The board
then appointed a sﬁecial subcommittee to its Ihnu-'chvand Develomwent |
Committee to coordinate spm activities pending a JCS pronumcenent.ls
on 24 Junuary 1947, after eig& months of unrewarding discussion in




»
the special subocemittee, the chief of Buler appealed directly to the
Jointhlmhndmutm (m)tocmumuhocum
tics panel- to coozdiuu, enlute, ltudv, Jultify, nd. allocate all
pheses of the earth satellite vehicle progrem. m‘mtookth-m-
tiwtoamhhigherlenlmdopemthcmfortbfiutlut-cntof
.Menupoucyonnme m.rmhodirccuynmibhtomm
’ service ueretu-iu and could largely determine policin of ruu.rch und
, de‘velopcntth-tmof Joint mternttotbhnylndlsvy. Undcrthe
chairsanship of Dr. Ysonevar Bulh, the board oporttod through six c-u"-
ton-eloctronies, guided missiles, atomic energy, udic-l .cicneo, gio-
graphical exploration, and sercoautics. Although the committees, like
the board 1tself, vere under tbe chairmanship of distinguished civilims
scientists, the membership vas predomisantly military except in the sup-
porting sdministrative offices and techmical penels, vhich vere sometimes
composed cntirely of civilm. 19

After JRDB received Bqu'c appu.l, the AAF promted that mquto
coordination was alresdy being dooe by the Aerossutical Board'sspeciel subcom-
mittee. Three months later, to preserve its ovn suthority, the Aeronsu-
tical Board requested that it be recognised officially as the ageént to
coordinate space proJcct,s.ao There vas oo decision for several months.
During that time, in September 1947, the National Security Act went into

* N

* : . . -

The Joint Research and Development Board was created by Robert P. Patter-
son and James Forrestal, Secretaries of the Army and Navy, who vanted &
high-level agency to consider research and development policy. They de-
cided to take the Joint Committee on New Weapons and Equipment away from
the Joint Chiefs of Staff, reorganise it as JRDB, and make it responsible
to the service secretaries. The first meeting of JRIB was held on 3 July
1946. (Minutes, lst Mtg of .mma, 3 Jul 46, w/statement of Hon Robert P.

Patterson, )




effect; AAF vas separated from the Army to become the United States Air

35

Force; the Army, Navy, and Air Force were brought together v:lthi.n the
National Kilitary Esteblishwent under the Secretary of Defenss; and the
Joint Research and nenxopnntmab.e- tbe Research snd Developwent
Board (RIB) with considersbly more ssthority sod power. |

| In»oeuh.rlﬂ?t&h@aﬁhmnamopnﬁnoﬁﬁmm
requests made by the Navy and the fercusutical Board. At the suggestion
of the Air Force, RIS directed 1ts ovn Committee on Guided Missiles (OGN)
to assume Tesponsibility for coordination of sstellite sctivities because
"aa Barth Satellite is cousidered to be a high altitude Guided u:.u_ue,"a
The transfer of sstellite respousibilities to the OGN vas ot & hagpy cmen
for progress. Vannevar Bush, who coutinued to serve as chairmen of RDB
" until 5 October 1948, discounted long-range ballistic m.un and satel-

lites as "'n:u:ltnry d:m-l."22

A couservative thinker snd, judging by his
own writings, of little n.gmtioo, Bush vas pevertheless highly respec-
ted. He exercised vide 1nﬂuminm-ndim‘dtbrou¢houttbcmc-
utive branch of the Govermment. o

 Under the circumstances it is not surprising that the Committee o |
Guided Missiles shoved little interest in the Nevy and Air Force feasi- -

- bility studies of May 1946. Ouv 3 Pebruary 1948 the committee submitted -
the space question to one of its -upporting ugenciu, the hc!n.tcn Eval-
uation Group (TEG), with a reguest for ree_endctiou before 31 lh.rch ve3

TEG was composed of five civilisns-~Dr. W.A, MacNair, of Bell Telephone
Laboratories, Inc., was chairman, and the other members were H.G. Stever,
F.H. Clauser, R.W. Porter, and L.J. Hendersou. TEG vas egtablished by
CGM on 10 July 1947 to make technical analyses of progress in the field
of guided missiles and essist CGM in formulating an integrated program.
(cGM Directive, lubJ Formation of a Technical Evaluation Group, 10 Jul

1947.) |




. . .

The report, Satellite Velcle Progrem, vas resdy by. 29 Narch 1948
After con:id.ring the hvy and. Mr !‘oreo fessibility studies, the sroup
-"ooncw th-.t both uuuum thg pnib:uty of a utelute, but the
lll.w'- proposal voum nceouu'ﬂy bo th. more diffiecult since it did not
»em.tchr the use of existing techniques as ths Air Force did. lloreovu,
dnéo neither‘ths Ravy nor the Airrom utcbl:lshod anil:ltu'yor lcien- A
-tinc utility for & space vehicle mte vith the mmﬂy expected
cost., « o » DO satellite lhw:l.d be built until utility ca-enlnrate with
the cost 1s clearly established.” Also TEG noticed that the Air Force,
still smarting from the reduced budgets of 1546 and 1947, ves canceling
'eont_ncﬁ :'for ballistic missiles vhose rocket engines might serve also
as L1t daﬁées for satellites. To develop s special satellite rocket
eng:lne, as d:lst:lnct from th. engines of J»ng-runge nissiles, vould nake

n.u'ben:lupro@-emmofauuom:hmmy ‘l'h‘rcportthorerore '
2k
recomended
that the only sctivity directed tovard satellite vehicles ss such be
a continustion of the Project RAND studies of the utility of such a
vehicle. We believe, however, that the Navy and UBAF should jointly
sponsor and participate in these studies and that they should in-
- clude such experimental vork on suxiliary power plants, electronic
appt.ra.m, and the like as may be required.
contiming, the report u-m as desirable further studies of design and
experimentation on mltiltj.ugq rockets; test-pit development of liquid-
hydrogen motors; very lightweight tanks and structures to the poiut of
m—m static tests; guidance for iong-mge uissiles; and hypersonic
‘and ‘mporuz'-odyn-i.c research,
In:eplyto@thethreeurvicesconcurmdinthe&mportbj
midsumer with the understanding that the Army would continue research

and development of nhbrt-r'o.ngo, ballistic niuilei; the lla.vi would proceed



vith the hydrogen-cxygen rocket engine being developed by Buler as a pos-
sible satellite poverplant, but vithout fabricating a vehicle; and the
mromuna follow Rend studies on long-renge rockets in order to
deternine the sppropriate time to initiste development of complete vehicles.
nythncwn, thmmenMngimumtofm,
thl;vycontmndtocm-mmeredm space, and the Air Force
asserted its right to decide when a complete satellite vehicle should be’
developed. The COM seemed to confirm the service positions on 15 Bepten-
ber 1948 vhen 1t decided that Rand would contimie its satellite stulies,
| ..mg thew available totum'-namyuunummroéce; that
mh of the three services ohould. coutinue 11'.- pm.‘jectl pertinent to space
umtioneaintheirconcurmou, -ndth-tthcrehenoothnrspuce
activities for the time being. The committee then declared thet its
dsliberations "on this item be considered closed."?

The Reseach and Development Board was then 1n & positicn to submit
the rbnoung statement to the Secretary of Defense, James Forrestal, vho
includod it in his Pirst (19&8) Report'as

The llrth Satellite Vehicie Progr-, vhieh was being carried
out independently by each military service, was assigned to the
Committee on Guided Missiles for coordination. To provide an inte-
grated program with resultant elimination of duplication, the Com-
mittee recommended that current efforts in this field be limited
to studies and component designs; well-defined aress of such

reuarehhsveboendloutodtomhofthcthueuﬂihrydcpurb—
ments, .

For some time prior to and immedistély after the KUB decision ot
Beptuher 1948 there were space activities that received no official

' recognition. Yor nutance, the Martin compeny cmu to have conpleted
u19ll7dem10dltudie.ofsrockctnhichthat, bad it been put on &

crash progr-n, could bave placed s 1,000-pound satellite in orbit by 1949
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LT ‘or 1950.27 : prgmly this repoz_"t carried the Navy-Mertin contract of early

1946, to ‘cdapletion. If 80, it came to flower mouths too late. Martin . -
“oepleins, that, "nobody was interested.” Nobody could be interested st
the time becsuse of current :A:ogot_i-.l.tionl‘ under vay in the Aeronsutical

Board and the Joint Ressarch sod D-nlaptnf Board. After Seftanber 1948

thelhr'i_;inmtmobsolou. _
Alno in 1947 some ayloym of Arwy Ordnance st White Sends Proving

R ‘Ground dn:lgned a space flight experiment that theoretically could bave
| L W’m_'obgect ot the Moon. But the "stunt” was quickly shunted aside.
" - On 24 Pebruary 1949, White Sands lsunched a Project Bumper missile that

* “scared to the surprising altitude of 250 wiles. The event vas ouly five
S nonth- after the RDB d.'ocil:l.on,‘ and Brig. Gen. Philip G. B;l.nchon, in

' commend of White Sands, coutiously said fn -an&_.nterviw that "the flight -
- openl up vev vistas for . . . exploratfon on the unknovn regions of the
atmosphere,” but he did not mention l:pace.as : |
. The cautious avoidance of public reference to space ‘becpok,e the hes-
 itancy of the time to admit that the space age vas already sowething to
teke lnto considerstion. Probebly the sdvent of the wheel, and certainly
the coming of the screw propeller also excited diubcliet snd aistrust,
© but caution had not prevented conguest of the land, ses, snd air and could
not prevent human ventures into space. The military services did not lose
" interest in space when RDB decreed caution in 1948, Imed all three
services had become involved in space projects of ove kind or another
long before the critical days of 1957’., The Air Force upaem.ly ves in

& favorable pos:lt:lon to continue probing the possibility of sponsoring s

¥See above, p 15.
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lpace progru, and it took .dmtage of its opportun:ltm. -
Tb'ﬂGreportolerchlﬂamnotlllthathrmcwld

bave desired, but as it vas modified by service concurrences and spproved
by COM and KDB, it was far from unacceptable. Indeed in September 1948 the
Air Force cot'ald'.leu-eely look back over the spece nesotutionl’ of the p:e--
vious two years without gratification. The timely Rand feastbility study
in 1946 more than balanced the Navy's earlier effort nnd permitted the :
Mr Porce to argue with evidence in asserting its claim to be the service
of primary interest in space. The rejection by RDB of the Navy's request
for an ad hoc astromsutics panel prrobably forntniled the establisiment
ofa.joint.p.co -goncybochﬂ.l‘nsethenrrorcccm- '.l'haRlIBnceept-
ance of the dct‘inition of lu'th l&tcllitel as hich-lltituda guided ais-~
‘lile- bolstered the Air Force insistance thst space vespons were atrl.tog:l.c
weapous. Moreover, RDB haa suthorized the Air Porce to coutinue spon-
soring Rand space studies, and these, ccnbimgl with the pur-uit of greater
altituds, range, and speed plus a ;roving knowlodgo of rookat potential-

ities, led inevitably to lpeculction of what space projects could be under-
taken.

- Besume of 1047-57 Rand Studies
" Rand bhad not mt«ed,for RDB to give its decisions before contiouing
its work. On 1 Pebruary 1947 it released to'tha Alxr rorcq 12 new reports
v-upx'aleunting the original one, eaning mh subjects as building, lsunch- -
ing, and orbiting of satellites.” In genersl, the reports clarified

*Reports prepared by Rand and released 1 Pebruary 1947:

1. RA-15OEI., Flight Mechanics of a Batellite Roeket.
2. RA-15022, Aerodyvamics, Gas Dynamics, and Heat. Truncfer Problems

(contd)
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_ thinking on space vehicles but aid nof. define the.ntility of satellites. |
On 25 September 1947 the Chief of.sf.arf,- UBAF, directed the Air Nateriel

' couand (ac) to evaluate the reports. | '

Vhen AMC completed its evaluation of the studies in Deccnber 1947,

| ~ progress in 5uided_ missile research by the Navy, Air roroe, and others
bad reached the point where the a_cM design and construction .of a satel-
litebm already technically feasible, and some at AC argued that a
satellite pro.ject -hould be initiated at once. Prompt act:lon would pro;

- vide the necessary components by 1952. I.t. Gen. Howard: A. cmg, cs/
)(ateriel at ﬁeadquirtérs UBA¥, was sowewhat more conservative. He rec-
Ognized the feasibility of satellites at the time but also that they

were still econmomically too costly. | This barrier, he felt sure, would
grlﬂna.uy ﬁass as technological progress brought down the cost of various
couponents, Be therefore urged the Chief of Staff to defive the Alr
Porce posit:lon as otﬂeio.uy establishing an interest in space. This
would gnide lower echelons that might bocouc plrticiplntl.& On 15 Jan-

-uary 1948, Gen. aoyt 8. Vandenberg, Vice Chief of Staff, signed tbe

(contd)

of & Satellite Rocket.

3. RA-15023, Analysis of Temperature, Preuure, and Density of the Atmos-
phere Extending to Extreme Altitudes.

4, RA-1502h, Theoretical Chanctcrictiu of Severel Liquid Propellant
Systens.

5« RA=15025, Stability and Control of a Satellite Rocket.

6. RA-15026, Structurel Weight Studies of a Satellite Rocket.
-T. RA=15027, Satellite Rocket Powerplant.

8. RA-15028, Communication and Observation Froblems of & Satellite.

9. RA-15029, Btudy of Lsunching Sites for a Satellite Projectile.

10. RA-15030, Cost Estimates for an Experimental Satellite Program.

11. RA-15031, Proposed Type Specificstion for an Experimental Sntemu.
12. RA-15032, Reference Papers Relating to a Satellite Study.
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follqdngponcysmt“forthmromz“

The USAF, ag the Service anmgmuthmm-'
especially Strategic--has logical responsibmw for tho satellite.

mmmtunhmumimnm-
in the guided missiles art Justifies and requirements dictate.
this end the problem will be continually studied with a view
. keeping an optimum design abreast of the art, to determine the
- military worth of the vehicle--considering its utility sud probable

cost--t0 insure development in critical components, if indicated,
and to recommend initiation ot the dml.omnt phases ont the proj-
. ect at the proper time.

The Vandenberg statement ro:!.'lmd close upon RIB's rejection of the
Navy's request for & joint astronsutics panel and its refusal to recoge
nmtmelm.urtbummucnm-atbmtwtoco-
ordinl.te space lctivities, The stst-ent antedated the TEG report by -
more thanwomths, however, undobvimlynmduthc source for the
Alr Foroe's paper of concurrence reserving its right "to deternine the.
appropriste time to 1n1t1ate development of eo-phte veh:lclel. _

Duringthcmtthr«yurl, Randworkedonumnto studies. The
technique of orbiting a wehicle orrered fever theoretical difficulties
than Qid determination of utility. Mot ustil 1950 did Rand optimistically
forecast the feasibility of & reconnaissance satellite. The next year a
Rindnportmtlofaru-to advocate the development of such a vehicle
‘carrying a mloul of television equip-ent.ao '

On the strength of Rand's 1950 torecut, set forth in & pu.un:lnary
report,” the Air Force gave its first space briefing to RDB, which proved -

*There is also similarity between Vandenberg's comment that the militsyy
worth of a vehicle must be considered in relation to its "utility and
probable cost" snd the TEG report conclusion that neither the llm nor
the Air Force could show a military uti.l;lty for s speace wehicle coln-
mensurate with the presently expected cost.” ‘



: 'tnr mare wthetic than. it hld been in the eu-ucr (1947-48) aiscussions.
In mct:l.on:lng murusu' satellite ntmuu, ths action of the board
‘m lufﬁ.cienﬂy positive to be interpreted as a confirmation of thc Air
roruumn-cognimtlgentforlweprojeeu The Air Force there-
upon brondmd R-nd's space activities to mcludz canponont rauarch and
du:lga by industrial Alnbtmll*.;mc:1:0:‘:.31

Another three years elapsed, 1951-54, during which the Air Force vas
" goncerned primerily vith the Korean conflict, the expansicn of the cur-
rent military postures, and the revival of the ballistic missile progrem.
At the seme time, it preserved an expectant interest in satellites. In
' l‘obrnu'.v 1954, Rand recommended tho.f. thc Alr rorca develop & scientific
satellite as a preliminary step to eventual utintu'ian satellites, and
1nJunel955,inampp1uentdreport,Mnyinurgodth.Mrl’om - i

to . lupport s scientific satellite because: 32

-

An artificial sstellite circling the earth for days or weeks would 1
provide 1nromtion which cannot otherwise be obtained and which '
vwldenrichmskmlcdscofmm, the sun, snd the uni-
verse to really unforseesble dimensions. Not to minimise the great
contributions to science which the rocket program has already ‘made,
it may be permissible to say that it bas allowed us only &
of the unknown, showing the tremendous possibilities vhic} would
- 1ie with a continuous observetion station in outer spwe

No one .'m the Air rom would or could gunuy tho dnsirabnity of
a~-|cient1ric utemtc. The difficulty vas thet Rand's. 1955 study recom-
nendad a pro.ioct much more expensive than high-ntitudn research rockets
without prowising much more compensstion than that nrudy achieved at

. “Fhe 11 sctentific uses of & satellite, sccording to Rend, follow: soler

radiation measurements in ultraviolet and X-ray; electron density meas-
urements; pressure, density, and composition measurements; cosmic ray - '
measurements; albedo of the Earth; cobservation of metecrs; measurements . .
of the variation of the Earth's magnetic field; artificial seeding of the q
atmosphere; atmospheric drag measurements; goedetic measurements; and conic

and. solar. hi-frequcncy nd.“
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White Sands. It m not easy for the Alr l‘orce to reooncue s colt:Ly
scientific satellite with the need to preurve mtiom security within
‘budgetary lmtttiom. Moreover, the‘Ai: rom vas mh:l.ng out toward -

tmea.t the seme time with a useful recomnaissance utemteuonec:f
its n.‘jor objectim

Air Force Space Projects, 148-57 .

" By the swmser of 1957 the Alr Force had four projects, vith mumercus
'aubpm.jecbs, that a.i.-ed e:lthzr to o.pproa.ch the tr:lnge ot or ao into space
vith several types of aircraft, satellites, or otlur op-ce vehiclu. :
".l‘hnre vas a rgumh aircraft deltiud for m rocket-asrodynamic :I.nva-;
tigations and & more advanced boost-glide vehicle that, rising sbove the
- atmosphere, could serve s a spacecraft oo monmismee or strategic
bombing missiom and then return to the stmosphere to complete its flight
"urodyn-ical:Ly In .ddition, .then were plans f& a reconnaissance :

‘ .utelliu lurﬁc:lontly mutila to fulfill several functions and a bd-
listic research and test lyltq that c_ould 1ucludc lunar landings--if
-pproud. Of course, behihddltlﬁplmnforuuﬁnedinvuiduotwo .
vas the belief that emﬁul]ymmdcpmérsftmldc&ryh-mob-
servers on space missicns. To mention the ‘conquest of space without
assuming men's presence there would have been almost as unthinkable as

the conquest of the sea without sailors, or the conquelt of continents
without admhmers to explore the new lands. lhn-in-lpnce wvas aometines
dismissed as a "stunt,” but the coneept remained as the eoucionl or un-

conscioulraimd'etnofthespweprogrn,mdthenr!‘or«mn- .

reaay speaking or a m—in-apnce project by 1956 B:I.lmltnneoully the Air
Force cont:lnued to lupport the aevelomnt of more sdvanced rocket engines.




fach of the ‘space and near-space projects to which the Air Force vas

committed deserves a brief resuse to indicate the extent of progress wade
between 1948.and 1957. | '
The X-15 Research Aircraft

As early .as 1942-43 there vere some in the AAF who foressw that with-

in a rev years re'a‘ction, propulsion in one form or another would bring air-

power face to face with the'bypothesi: that no airplane could ever exceed

the speed of sound because the velocity would pile up unpasssble "air
drifts" against the vings and under surfaces of the craft. It vas as
wuch to test the v-uqiw of the sound-barrier theory as anything else
that the AAF initiated the X or research series of M.ﬁ

Tn 19k the AAF contrmcted Bell Alrcraft Company to build the X-1.
It vas to be a glide rocket vehicle lsunched from B-29's at high altitude

and then put under its vovn propulsion vith rocket engines of 6,000 pounds'"

thrust, produced by Reaction Motors, Incorporated (RMI). The X-1 made
| 1ts first povered flight on 9 Decekiber 1946 vhen it achisved s speed of
Mach 0.9. Then on 1k October 1047 the X-1 broke the sound h&rrie'r, with
Capt. Charles E. Yeager as pilot. Eventually the X-1 exceeded 1,000 mph,
but by thet time there was a more advanced aircraft svailable.

. Learning the lessous of the X-1, Bell undertook the production of
the X-2 and delivered it to the Air Force in 1952. After several acci-
dents and delaying misfortunes, the X-2 exceeded 2,000 mph and reached
" an altitude of 126,000 feet. Meanvhile, the Nsticual Advisory Committee

- for Aerohsutics (NACA), the Air Force, and the Navy contracted with Bell

for the X-15, a rocket glide research sircraft intended to pass over into

the pear provinces of space. It would be equipped with an engine

-
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‘ producing 50,000 pounds of thrust, and in 1957 there vere expectations

that the plane would eventually approach speeds of 4,000 mph snd schieve

aititudes of 50 miles or more. If these capabnitiél could be ‘realized,

the x-15 vould enable the Air l'orce to te:t certain upectl of the prin-
ciple of boost-glidc.

‘Bom}~-Robo--Erass neu--guar_g--g-& Soar

'rheAirPox-cemmpresudbymtitknwofmgcnmlm- v

" gestion that the V-2 be used as second stage for a booct-glide vel_ncle ,

that would be leunched from Germany, rise above the atmosphere, and glide
back as a ve;yflmg-mge bomber @nat New York. In 1548, Rand spoke
favorably of the idea, and some companies felt that it opened nev aress
of development. In 1952, Bell, vherev Dr. Dornberger vas now enployea,f
proposed a unned hypersonic boout'_-\glide bonber/monnaumce system
that combined the Singer concept with the more recet Rand studies.’’

In 195hthenr!orcccontmt¢dmtorllmudltudyofthe

boosteglide system. The éoncl{xsion- were fa.vora_ble, and on 12 May 1955

the Air Porce issued Genersl Operationel Requirement (GOR) 92, which

‘called for a hypersonic strategic bombardment mﬁn. The next year the

Air Force called on Bell for a long-renge boost-glide reconuaissence feas
ibility study. Bell called the bomber system Bowber Missile (Bomi), whic
was soon changed to Rocket Bomber (Robo). The reconnaissance study, whic

vas kept separate from Robo, received the nickname of Brass Bell. At

"about the same time ARDC proposed the developwent of & boost-glide re-

search vehicle called Hyvards. On 30 April 1957, Headquarters USAF di-
rected ARDC to consolidate Robo, Brass Bell, and Hywards into one proj-
ect, 3%



During the spring and summer an ARDC ad hoc committee, vhich in-
cluded representatives from 'IACA, Rand, snd & fev of the aircraft firms,
vorked on the assigoment. The comittee adopted a realistic spproach of
coubining the three separate projects intc a single program adjusted to
a schedule that would permit cancellstion by the Air Force with winizum
cost should the concept prove impractical. 'l'he overall project, ter-ed
byno. Soar, was orgenized as toM:

Soar I Soar II ~ Dyna Soar III
'D'?nywm!!'—) %Ehru—l Bell) (Robo)

1st Night 1963 1966 . 1970

1002 ' N 1969 1974

Velocity 18,000 fps 18,000 fps 25,000 fps

Altitude 350,000 £t ‘ 170,000 £t 300,000 £t
Range : : 5,000 mi Circumnavigation

: of the globe

Ainitial Operational Capability

The ad boc comittee completed its work on 24 August, and ARDC pre-
‘sented the plan to the Air Steff on 17 October 1957. By that time the
first Russian sstellite had so.changed the national outlook that Head-

‘quarters USAF directed ARDC to keep the project as described but tele-

scope the schedule. Within weeks ARDC revemped the schotute: >
Dyns Soar I Dyna Soar IT  Dyna Soar III
~ 1st Plight ’ 1962 1964 1965

¢ . - : ' 1967 1968
The Advanced Reéomuﬁamcgm (ARS) or WS-11TL

The boost-glide Brass Bell (Dyna Soar 1I), under the ARDC plan of
August 1957, vas assigned tbe theoretical u'nge_or 5,000 miles, and thus
ves not sleted to be & satellite under its scheduled IOC date of 1969.
However, out of the 1948-54 Rand studies had come recomendations for an

- -
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ﬂvuch !hcamdm Sywtem (ARS) project, which the Air Force

Acmtinguvnidthalssorommtthnamwnuomuumu
mrmibh, Ceneral Putt, Diroctorotmhmdmmt auth-

muamamlgmmlssoummtmwmwswm.
'design several oomponents--a nuclesr suxilisry power unit, a television
_camers, an attitude-sensing device, and other items. Band accepted this

responsibility snd called the project Men Hole (changed to Feed Back in
1952).31_ In May 1953, Headquarters USAF qpprovedthe subcoutractors’

_ mmmmmummmmmtphnotmm, '

Mchmmmwmmucwtsm‘
In March 1954, Rand, still working on Feed Beck, recommended an inm-

wediate high priority for a photogrqhic recounaissance uﬁelutc as one'

upotz'l:¢.:tl.’1‘.1:91:&'«:»:;«:1;38 Headquarters USAP, vith the spproval of the OSD

coordinuting Ocnittoe on mm Missiles, then directed ARDC in August

, 1955 40 proceed with dnvcloplent. Seven months later, 16 March 1955,

neadqua.rterl umd GOR 80 for a Strategic Reconnaissance Wespon By-ten,

mdmth@rcmrcmmmormwktommp‘r

For 1ts part, ARDC went forward with the Feed M/PM Piper phn:
and tied the project to the Atlas nissile for propulsion. At about the
ssme time, ARDC announced. thst from October 1955 to April 1956 responsi-

bﬂityform,orﬂs-uﬂuitmmobehgcdleﬂ,mldbelw

. .
~8ee above, p hl.»

’Undcr the ARDC system of mumerical desiguation, the Satellite Component

Study was Project R-409-4O. In 1954 the system of numerical duignation .
_was changed and Project R-409-4O became Project 1115.




Jointly by Wright Air Development Center (mmc) and AVEMD. After April
1956, mm would be responsible for maneging the project.

: mule ARS ren iuto twa difficulties. First, the economy poliey
eutting reuu'ch and develoment funds had eripplcd the project badly.
m»-tvaliantetfortsorm, ARDC, andﬂeadquartersmﬂtom
interest and support came to nothing. Worse, top atr:lcim within the
offices of the Becretary of Defemse and Secretary of the Air Force frowned
' on the project in the spring of 1955, even cutting back on those funds

vhich othervise would have been evailable. Thus, two years later, in the
sumer of 1957, development officials were still txying to excite interest
'in the project with tempting possibilities of eouiming ARS vith Atias
mdﬁtmussmnulmnﬁu.topmewlomul,swmm
300-mile orbits, or 1,100-pound peyloads in 600-n:lla orbite. At that
date, nothing could breek the opposition of 0SD. The Secretary of the
~ Air Force shoved scademic interest but wared that insistence would create
unfavorable iepereuuiou st high political levels, >

. Rypersonic M_ Test System
COncider:lng that Dyna Soar and ARS could both tme back their line-

age to the early years after the war, the Hypersonic Rnviromment Test B;r-tem

- (Hets) was & late comer smong Air Force space interests. It had its or-
1gin in en ARDC propoesl of 1956 that the United States should sponsor for

- sciemtific pm"pooeov a ballistic orbital and lunar research and test sye-

 tem. The propossl advocated three phases: first, boosting & 200-pound

payload to an altitude of 200 miles using Aerobee and Sergeant rockets;

*ARDC hoped to have high-level approval for the project as part of the
contribution by the United States to the International Geophysical Year, .

scheduled for 1 July 1957-31 December 1958.
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and Venus.

- - | kg

) ucond, booctingusoo-po\mdwloadtomdtimwmnhs,

m,mﬂmswmuumimnmwmitwmm'
stud:lee.ho
mmwmimmmummmmmmmm
tuttbmmtmlduwmmama»mw On
qulw,wnmmmmummmm
mmum;m-mtmmm(l)mtmgsmtnnmw
an altitude of 300-500 miles; (2) boosting & test vehicle to an altitude
between 1,000 and 2,000 miles; (3) cowbining the first two vehicles into
a.thirdthst, uc:l.ng Atlu, vmmlocmn!u-thorbitlmdcimlum

' flight andﬁnm:(h) uployingnuhicleofnthishsrmfmto

pemt_ lunar landings and interplanetary missions to the vicinity of Nars
o |

ARIC rewrote the plan, called it Ballistic Wespons and Development
ammm Bystem (Balwvards) or WS-45LL, and submitted it to Hesdquarters
UBAP on 15 Merch 1957. The Adr Staff was gratified, but OBAF expressed
opposition. Richerd E. Horner, Assisteot Secretery (RSD) inforwed the -
Air Btaff that the project vas too redical and must be rejected “at this
time." Beadquarters USAF therefore had 20 choice but to instruct ARDC
to revise Balwards plans. Since satellite Jusar sod clélupar references
were unpleassut, the third and fourth phases sbould be m.m;

" During the next seven months ARDC worked on the second revisiod,
designated the Bzllistic Research and Test System (Brats), and submitted
it to Headquarters UBAF on 18 December. ’.I.'haplmm for a long-range
development, but by the end of 1957 the tewper of the sdministration and
the country required something quick regardless of significance. So Brats,




mm,mlonguogloctod Mitmnﬁndlmu].s%, 1t vas
‘mnud lyperlonicluvirmt 'bot Byw- (ms)
__:_19:_8&@)

A hthmlymotmtmnng, lﬂs-ﬂ,mmibhm
lemtmwrmmammnmutothsm Even

viththemtrudicdmmotpromhm,tbaw'ltmmu
~ too loug. Yetwomcmmtuththmofmtpromhion
. ,emnambtmtumnuruymmemmummmmtom,
either in utemtu orbiting larth or 1n -puuhipl tnnling throush
some portionl of the loh.r systea. !l'he quent:l.on ofun-:ln-lp.ee was, for
the lophisticaud., uoenth.u,v a quut:l.on of vhathar m eould. mrv:lve in
thcnpnceenvirouentonechagotthwe Themcouorrnlmofm
.touploumdmiblyhconwomow»on.mwm-

111
lp.oo-odiem

-l e .

; Rowim«sudd.nlyhemwtoth-nm It evolves
‘Mumi&:umlrmmtbruhbiommmuumm
successive s-norstion: Spoce ledieine grow vith easy trnnl:ltion from
umtionudicina A'urcrartreachcdfartharmdfurtherintotha
ummm,mmmrmbmamnumm
the human factor probluu of spuce In th:u vqr, biologittl, physicians,
psychologuts, and p-ycmtripto \mvittingly besln research in space ned-
1cmmmmpﬁﬁiﬁldwmﬁmamﬁ.
Mpmodmmmmwmmmmmmt
'vmmutmpmzmgmmmwcnuuﬁwamm
Inl?&Snomomnprodictthecmiomcuhrmdrupmtmetfecﬂ
of weightlsssness; the mt dlnau' of -bicnt rmn.tion; the reaction of
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the lhuman body and its perceptual and decision-making functions to the

" high G's of lsunching and the vacillating G's of reeutry. ¥or could any-

obe say vhether the tangible lobeliness of life in s space vehicle would
be peychologically bearable. Auswers could be found only through patient
rebe‘créh.hs ' '

Research in very-high-altitude enviromment begsn in 1946 when the
Aercwedical Laboratory st Wright-Patterson AFB and the Nationel Institute
of Health decided to participate ui the White Sends upper-atwosphere ex-

periments. They called on Hollomsn APB, N. Mex., located near White Sends,

for local support. Eventuaily, for the sake of convenience, Wright-

Patterson established the Aardn,odic_ﬂ. Field Lsboratory at Holloman. By
late 1951 oversll planning for the work was & respousibility of ARIC's

B Director of Human !‘actor-.

The ﬂrst task of the Air Porce-Institute of Health group vas to tind

. and waster the techniques or sending live specimens into space and efrect-

1ngtbc;roqrerecov§17. Atkaneq.rlydatemorthein:tnmtednone'
cones that replaced the V-2 varheads bore fungus spores and fruit flies to
detect the effects of cosmic radistion. By 1048 small animals were sent
aloft in Aerobee capsules specially designed to control temperature and
pressure. Many of the experiments were snmulled by tekeoff accidents, sod
enn more were lost throngh ta.ulty recovery uthodc It was not until
1951 that a mnkay wvas mcoeuttﬂ.ly launched and returned. HNevertheless,
much vas learned between 1946 and 1951 from eloetm;cnly ‘gathered evi-
dence about the bebavior of animals at high altitudes.'®

Desp: e the great accomplistments of space medicine between 1946 and
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and 1951," the most successful projects were frequently ridiculed by

. beavy-headed commentators. Their criticises were neither a credit nor a
help to the United States, but their words of disspproval matched the
national policy of economy. Space nedicine lagged from 1951 until late

1957. Little was learned during those years except from the research air-

_ eraft of the Air Force sod the Navy' and from scme unobtrusive nigh-alti-
tude belloos flights.'7 | |
The X-1 and X-2 operations showed clearly by the early 1950's tbat
it vas time to think of means to sustain life in admced models and boost-
glide vehicles, plans vhich were under way. Progress vas mads in design-
' ing prenure luitl, but J.ittle was done to prov:lda a hnb:l.table cabin, a
prerequisiteforaoumyl into space ornorethnnarwhourshe It wes
in connectian with this neeeuity that the ba.'l.loon night- were most
belpful.
Between 1952 and 1955, Holloman's Space Biology Leboratory sccome
plilhed 78 successful sscents. Numerous small mimm--h—sﬁu, mice,
and dogs--went to alti’tndu of 100,000 feét or more, remsined there ror
several hours, and thereby tested tha hthnl:lty of couic radiation. .
Results convinced the scientists that the dmer was less than ant:lcipated,
and plans began for Project High Man, the use of ba.llbou to take hman
passengers to equal altitudes and remaiﬁ there for a day or more. The |

*1n 1951 the School of Aviation Medicine, Randolph AFB, Tex., held the
first major ioternational meeting on the subject of space medicine. It .
vas & symposium on "The Physics and Medicine of the Upper Atmosphere.’
Distinguished scientists came from all over the world, and the published
proceedings renained the standard reference work in the field for a num- -
ber of years.

Yrhe x-1, x-2, end D-586-I.

«  omdlh o -
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project required 1u'ger andm ‘elsborate ciplulu than thone ever used
before. The first High Man flight occurred on 2 June 1957. Cspt. Joseph
W. Kittinger reached an altitude of és,ooo feet and floated there for |
hours, his capnule, inatninented' for 25 experimeuts, ur;ing 8s 8 space
hboratory The second ﬂight, on 19 August 1957, cu'r:lod Maj. Dlﬂd
Sinoul to 102,000 feet, and the balloon remained aJ.ott for more than 32

 hours. These expe:imnt_- proved the "sdjustability” of man to the space

enviromment if provided with s habitable eapsule.w »
By 1956 the progress made in space medicine, the evidence acquired
from the balloon experiments, and the promise of AFEMD to have Atlas and

- Titen ICEM's operational within a few years began to fit together nicely.

In Pebruary of that year, ARDC proposed thet the ICA('s be modified to
accomodate & man-inhabited ca.psule for orbiting, just as the V-2 had

been modified vith mose cones for small life. Recovery vas still the

most serious difficulty. In March the Air Force approved plans for a
Manned Ballistic Rocket Research System and stirred interest in several
umro.tt compsnies. In December both Aveo Corporation ‘and Martin submitted
unsolicited proposals. Others soon folloved, and by April 1957 the Alr
Force would bhave contracted for a ballistic capsule study had adequate
funds been available. Shortly thereafter the situation changed rather
radically, and that vhich had been "lest” became "first” in national
interest. Believing tbat the time vas suspicicus, ARDC proposed ool
November 1957 that a group directed by the urgeued Laboratory undertake

The Navy had previously eatablished its Stratolab, but for long periods
this project remained inactive, Also, the High Man experiments were not
conducted by Air Force agencies alone; tbe Bavy supplied the helium, and

the Atmy sent two helicopters for tracking. In a limited way, High Man .
became an interservice project. : C ,




thadevelopeutofa"lifampportcmule as & mbmtu‘mcomin
an mm Thcuthod-e-odthc quickest, simplest, lndleuteoouyw
| of getting man in space. o
Propulsion |

" As space projects moved forvard from speculation to feasibility
studies, and trm feasibility studies into research and development sta~
'tuj, the Air Force became increasingly interested in more advanced types
of rocket engines than ‘thou current withi_.n the missile progrem. In 1955,
prophets of space spoke, for the most part, of Viking, Aercbee, Aerobee-H,
Redstone, Sergeant, Jupiter, Thor, Atlas; and Titen.” By the summer of
1957, space propulsion requirements were _obv:lws;y coming to meed those
of the missile program. At that time WADC could thankfully meution, in
addition to the 12 current liquid-rocket engines of interest.or possible

-

| interest to Alr Porce space projects, & other nquid-engine developwent .
and 'M projects alnady under vay as well as 8 solid-engine projects.t A
'W' ove, Tp 13-2k. | |

’thc tonowing lists were prcmtod in s 8AB ad hoc committee briefing on
29 July 1951 by Ezra Kotcher, Directorate of Laboratories, WADC:

12 Available Liquid-Rocket Engines h__@_ignoekmmnavaM

System 'J.'hrult Pounds 300,000-1b LOX-JP rocket engine
. 150,000-1b IRFNA-UIMH rocket engine

Navaho ' ' 75,000-1b Muclear-rocket study
LR83-NA~1 k15,000 1,000,000-1b rocket-engine study
IRT1-NA-) 240,000 » ' ' -

Titen 300,000 - 8 Solid Rocket-Engine Projects
Titan sustainer 55,000 ‘

Atlas , 300,000 System Thrust Poulids
Atlas sustainer 60,000 ~

Thor 150,000 X-17 _ gg

Redstone . 75,000 Q~5 booster 200

X-15 - 50,000 ~ Boark booster 132,

Bomare -~ 35,000 F-100D. launch = 130,000

Bustler 15,000 State of art 250,000 .

Rascal 12,000 "~ Qoose . 5
| | Matedor booster 101,000 | {
2d-stage IRBN 100,000
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The variety sud therefore the cholce of engines, either available or under
developnent nd that could be used for s spece program, was surprisingly
great. | N

The 1ist, when cousidered in the light of Air Force coutributions to
the development of Aerobee-Ei sud Navaho, is indicative of the debt that
the Army and la.vy‘,' and indeed the.nat:lon u.vall, owe to USAP pioneer ef-
forts in the fiela.">! | |

The Pirst _A_g-lsvx Spece Ject
Alnont lmn.taneously with tho Air l'oree dec:llion in. the summer of

195#toproceodv1th?ro.ject1"eednack, vhich so soon becsme Pied Piper
and by 1955 was W8-11l7L or ARS, the Army and Navy proposed jointly the
development of a ..t.'m’;e.v It ves tbe first tine the Aruy had come for-
wudto’em-atoothguiu space, and 1t vas the first attempt on the
part of the Navy since the RDB decision of September 1948, Undoubtedly
the Alr Force did far more between 1943 snd 1954 to promcte a space pro-
gram than the Amuy and Navy, and by 1954 there were very respectable Air
Force space projects being considered. Nevertheless, by one of the irca-

ies of history, the W-Navy proposal in 195_& vas ot more immediate prom-
' mmmummromcwldoﬁum“itdzpmmupohm
. use of off-the-shelf components, produced as part of the Army's ballistic

missile progrem. ' _ N -

#Kotther’s 1ist of "present” snd "future” rocket engines also included both
the Project Rover nuclear-rocket study and the 1,000,000-pound engine
study. Bothorthabelongedmintotherumn, or so it seemed in
1957. Project Rover was a USAF-AEC attempt to determine by 1961-62 the
feasibility of a nuclear-rocket powerplant. Study on the 1,000,000-pound-
thrust engine had only recently begun, and though its eventual importance
could not be questioned, especially in the deaming space. age, it was not

immediately significant.
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In 1954 there was a groving interest in "scientific satellites,” snd

Wernher von Braun propitiously Suggested that the Ammy underuka the proj-
ect. It vwld. have been relatively silple and inexpensive to put togethar
a vehicla from on-the-shelf hardvm or the Ordnanee Department and then
lmnch 1'b with @ Redstone missile. After scme considsrat.ion, Army head-
quarters decided that it would be advissble to make the project a three-
serwice undertaking. The Mavy accepted, but the Air Force vas already
. too deeply murutod in getting the reconnaissance satellite under way.
»mw:ndhwtogetharthenrmvorkﬂoutduriuglﬂmtheuﬂy
part of 1955 s scheme to phoe a S-pound inert slug in orbit as a scien-
tific project to prove the feasibility of satellites. The Redstove mis-
-h._om ulaeteduthoboostervitﬁt“umer otageoofclmﬁred-
Lokt roantu The project becsme knovn as Orbiter, and the Launching
dste vas set for 1956.%2

| Thus, as early as 1954, the Amy, Navy, and Air Force were all
| sctively cnm in spouoring lpm projectl. But attempts by the armed
, rmwmmwcmmwwmummmmmum
vhose m—tor-puce poucy aimed to. koop npm free of military intrusion.

- AR a
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III“._ A POLICY OF Sl’m-m-m-m ITS EFTECTS

Foreign policy snd technology bave alvays been closely relsted.
Sometimes the nhtimsﬂp bhas been positive as when govefmentu have
chﬂhnaeducmlogywprodneemanducretmsinthsmunst
of pational prestige aml security. Bometiul the rehtionlhip has been

' ﬂwnintbmnthtlummmwmtuuctmml

or restrict the cost of armameuts in the mtemt of peace or economy.
" To stay within the tweatieth-century history of the United States,
mmmummulsm'-mmmummnmemt

_muMut“bigluck“tocﬂlthtmmeofﬂummc

and elsevhere. mlglh technologyhlddmemhtobrincmmpetotha
verge of war, ma-mmormtmmuantwmwn-onmto
avert the coming crisis by asking for sn end to the srus race. In 1521
the cost of tecimologically modern navies was so grest that President
Warun G. mrding hitched American policy to a naval moratorium as & sub-~
stitute for collective security. In 1940, President Franklin D. noouevelt
cauod'onl-erim technology to supply the nation with 50,,000' aircraft

" anoually to curdb Nesi power through intimidation or in battle. During

his two administratiouns, 1945 to 1953, President Herry S. Truman relied
upon the technology of nuclear vespons to timmrt Soviet Wﬁ’; and
be vas largely successful in doiug s0. |

By 1955 the space age vas incontrovertibly st hand, snd President
Eisenhower undertock & unique maneuver. For the first time in history he
attempted to exclude militant imperisliss from s locale that ves still




0 -' |

technically insccessible to — Be enunciated a spece-for-peace poucy
‘th.tvouldhuemmgdvmrmrrolthmuinm&urodyn-ie
wvehicles could not operate. 'l'hi_c policy obviously had a profound effect
on the course of the Americen space program. Whether in the long viev of
history the palicy vould be nsmed vise or umwise, 1t constituted the imtel
lectursl medium in vhich the progrem tock shape during its early years.

In brief, the spage‘-for-peuce.ﬁoncy vas the.tr-e of reference for

many of the program’s critical decisions between 1955 and 1959.

The First Concepts of Space Law

spaeemght 1s inherently international. The pﬁrm vas used in
testimony before the House Select Committee on Astronsutics and Space Ex-
ploraticn in the spring of 1958, but the ides vas far from novel. Loug
before Sputnik, hga.l scholars expressed themthougm in different
vords, but until spaceflight became thecretically possible, space ves
natioud.ly and 1ntemtionll].v meaningless. It was with the first per-
cept:lon of rocketry as a practicul means of lpace propulsion that spece
becase & possible field of internatiosal rivalry snd conflict. |

'l'h- international implications of spaceflight were so obﬁdu, indeed,
that the V-2 rockets in 1944 ra.iled. conjectures of ponible conplica.tions
that might arise from the future use of long-range, high-alt{tude missiles.
The surmisings ueud unrealistic for tho most part, however, until ;951
\rhen} John c;bb Cooper, member of the Institute for Advanced Study, Prince-
~ ton Univeri:lty, gave substance to fheory in ui‘crudlite peper on"'ngh Al-
titude Flight and National Bonrai;nty."z Thereafter many creditable
~ articles appeared throughout the world, and classified documents on the
same subject began to accumulste in govertment files.

- S o




S ...
~ Despite I»uoﬂgogaoo. there was g&i on fundamentals
~ among scholars in the West, but not oo how the fundssentals could be ob~

tained. If space vas to be saved from the chaos of natiopal rivalries, -

it vas pecessary to determine the extenmsion of sovereignty in altitude,
?ggﬂnsﬁﬁgg stablish tests for the legality of
,?gigﬁv&ggg. Vith unvooted optimism the legal

__ aogufgggagnonggoo 3«?%1‘8&%
o ggﬂeg »nuvo-.autana «g

- ?ggogﬁgﬂ Sggggpwwwg

o gS?«ES?%&%E?«S&»&E«UH&E _

cago aoa«oeﬁos of International b&bﬁ.oa uouzln o.o. Eov vas signed by
ua-.uu. recognized .«r-ﬂﬁ.ﬁu’ -oguauﬂso»g aﬂ.«oubauonu.u.o

. gg»f«oﬁg ’»ggﬁsgggggﬁﬂ.

" epplicable to outer space, -»ggfiaSn‘Eﬁgggs
lary of international lew. It eppeared only that sovereignty, until ar-
vw.e-,ﬂn_.« limited in the future, would extend to indefinite distances beyond

| .ni.é.ﬁo%oggaguqé%g&ga&h%uf
 ticual boundsries.d

Eitber tecknique would impose serious obstacles on the exploration .
.ouuunoo " Under the ¢ uggggﬁdaﬁn%»«oagen
ﬂaggggggggoﬁgvoggsgi :
seemed most likely to be acosptable as the highest Bﬁnsu of &88»«..««.

#The Russians were not asked to subscribe to the Paris Couvention. In
194k they were invited to the Chicago Couvention. They accepted the in-
~ vitation, and their delegates left Moscow by air, but while they were
E»ggggguwagnﬁo they vere recalled home without
explanation. (House Eearings before the Select Cate on Astronsutics -an

mu-onunvubnln»oa 19568, p 1261.)
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_mmuofmmtmwmmmm-wryotmuml
law for precedent and apalogy. Mpointadoutthstthemwthaua
-ewlndviththcriuorutimﬂ.iu. 'lhelgeofdilemrylndtb
Spanish-l’ortumn-!ngluh rivalries of empire led t':lrst to unilateral
chinltotham,ortoth.mgemuottheua,npartormﬁom
domains. hurtMchl]MwMthimuuingm:ofltmg
’nation' prohibitod enforcement. From this u:l.tmttion' came the doctrine
ofthef‘nodmoftheleu,mdthiliutummlnghtlylodiﬁedbythc
seaward extension of lovereignty vith:ln the range of ooum defense, or

© as Justified by other considerations. The prlr_:ciple vas cryltnlned by

the latter part of the eighteenth cemtury in the “thres-aile limit," and
it geverslly persisted t.hem despite occasional attempts to extend
the'_cn-unc'e. It was Dot unreasonable to hope thlt.:lntcrut:l.onll_ agree-
. ments would recognize some specific glistux;.ce above the earth as analogous
%o the three-mile limit, beyond vhich there would be freedom of space com-
parable t0 freedom of thc uu.h- | '
Aloug with these discussions many writers recognised that soouer or -
" later there would be the question of legality to space claims as there had
been to territorial claims in the sixteenth and seventeenth centuries.
From the time of Columbus and bis immediste successors it vas customary

for explorers to witness the colonial claims of their momarchs by leaving

upon the shores of new lands figures of the crown and cross as emblgms of

sovereignty and state religion. The claims were further strengthened by
teking back to the homeland small quantities of soil and & few branches
of vegetation. A yet stronger claim came with the establishment of colo-

‘nial settlements, and in the twentieth century the Permanent Court of
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Si.mihr methods of impoung owaership on celestial bodies vould probubly

¥*There were suggestions that a happier'nteruative would be for inter-

R Y &
Internationsl Justice decreed in the Norwegisn-Danish dispute over Green-

lend that there must be also “the exercise . .'.ot-overeagnmthontj"

" follow landings on the moon and planets, and, indicative of the spirit

Of the twentieth century, seversl writers sssmed thet the first earth
visitors to utra.l realms wwld lu.ve ‘scientific instruments as mbolu
of nat:lonal clai-s o .

Such wes the thinking_anbng the experts ;lu internstional law on the
subject of spaceflight between 1950 and 1955. The fact that reputable
scholars were becoming concerned with the problem vas noted in the Depart-
ment of State, and this doubtless convihced some authorities that the |
time hed cove to give official thought to the intermational significance
of spece. | 4

First!ffortntoCmtea@wo Law, 1955-51
Iookingbaekviththewindomofhlndsisht, it 1leuytouethatthe

years 1954 and 1955 were critical in the history of the world. It vas
theu that not only were decisions made on man's first ventures into space
but Soviet and Americen space policles were determined that directly af-
fected the formulation ot' space law.

The compelling force behind the earliest space project sponsored by

the American govermment was the plan of scientists to hold the International
; . - ®» .

[]

vational lav first to provide that, like Antartice, celestial bodies
would be subject to no one sovereign suthority.

‘When Lunik II reached the moon on 13-14 September 1959 1t planted ou the

lunar surface metal pennants inscribed with the name and coat of arms of
the Soviet Union. However, the Russians mede no colonial claims to the

moon at that time.



Geophysical Year (IGY). There was a long but thin matory behind the
scientific progra- The acuu vas an outsravth, or perhq:u an ex;pamion,
or previous Internatioval Folar Years of which the first had occurred on
1 August 1682 to 1 September 1883, when b8 nations in the vicinity of the
Arctic Circle studied simultsneously snd reported on vn.rious phencmena..

The results were interesting and eneouraging and & cecond Interna.tional

Polar Yur m undertahn during 1932-33, camonting the ﬁft:leth anni-_

versary of the ﬁrst. A third international endeavor vas slated for the
end of the pext half century, 1982-83, but such great scientific ltridcl
vere taken between 1933 and 1953 that scientists were umrimng to n.it
for another 30 years. In the .nidat of prgpmtory conferences, the con-
cept vas broadened to become an Inumitiém. Geoptwsical Year, and the
tiuameduponmlJulyl%?toﬂDocuberl%B

Tn October 195 & special comittes of the International Council of
Bcientific Unions (csm:) met in Rome. Here an almost crucial decision
vas made to include smong the IGY activities the lsunching of small satel-
lites for scientific purposes.! The determination of IGY scientists to
' cxphnsjmwhsnmuanhockto@oﬂiciﬂniuﬂuhington, :
because 1t meant that the issue of the international significance of
cpice cmild 1n0 louger be ignored. The United Btutﬁp and the Soviet Union

were clearly ‘the only nations capable both financially sod technologically

" %o support tbe original experiment. Undoubtedly the Russians would gladly
offer their cooperstion to IGY suthorities, and the United States co‘;ld."
scercely afford to do othervise. |

On 15 April 1955 the Soviets announced the establistment of its

Special Commission for Interplanetary Communications. Tbhe meaning of the

P
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nonmpmn Bimtbeouiuionmgimtbuwibmtyof

_ mmmmm"smmmmmcmhmm

as a utomh, 8 the. Russian statement wvas tantmmount to an lmmmt

ofsutomte‘pr_ocr-, Mlboutthﬁtbmkmmm.dw.

‘Concurrently, outstanding Russisn scientists spoke confidently of the

mwm—,'mihﬁmhﬁW-beMto'pMsimmte
15 orvit. Later, other satellites would circle the moon, andthou in
mmnurowwmmmmpmmww
manned vebicles.” The Soviet progr-mahirlbly bold, uuut- remark-
ublemccuinthtmxttevyuumhpuuiueﬂdmcof:trught
thinking in Moscow. '

B:I.mltanmuly an Americen prosr-, taking shepe in h:lgh-levnl de-

libu-tionl in Vashington, vas being dslineated with circumspection. ‘Since

a siatellite cirecling the earth must untvoidnbly pass over foreign terri-
torici, it ves Decessary, thought the Preuduit and the Secretary of State,
toimnumthcmldththcﬂmcpmummlmmm In
!'obruu‘y 1955 the President received assurance from h‘.ll top lcientiﬁe
adﬂmthtmutolliteuthencmiudcouldheq]mndunor-
ronunvnpon. If the wehicle rehu_edchc-b 1tvmndnotf-.11upon

the territory below, but would continue circling the earth in the wake of
the setellite.’® Here was a clesr distinction between sircraft of high
altitude and sstellites. It followed that, as & matter of defemse, the
sovereignty of & nation should extend upward through the sres navigsble
by seronsutical craft, but sbove that height the area should be accepted .
s free of national boundsries becsuse it vas not smenable to offensive

vespon systems. If the point could be universally accepted in 1955, 1t



night serve as the basic canon in an 1nmstion|1' law prohibiting combat

ebove the atmosphere regardless of future technological progress in space
The vext question confronting the President was the kind of propul
8100 %0 be used by the satellite. The Russisns bad stated that they would
eup:loynmm-y missiles to arbit thb’n_-'nte_mtu,‘_m the President
‘wanted to put that decision in contrast vith Asericsn aims by rejecting
the use of military missiles to penctrate space. He sought the sdvice of
his highest political advisers, snd in May 1955 they agreed that the Amer-

ican satellite should be orbited by nommilitary rocket ominn.m

Jéit’her
President Eiseahover nor his sdvisers feared the delsy their idesliss vould
impose upon the American satellite project by requiring the develoment of
a lpocm "eivilian" booster. ;

The President could have anncunced the sstellite project at once but
upgamtlyrcfruudfordiplmtic rquou. In May and June he was pre-
paring for & "swmit meeting" in Genevs, scheduled for 18-19 July. It
. m there he presented his "open skies" propossl to the Russians. His
move began & persistent effort on the part of the United Btates to tie in
space exploration with disarmement and the creation of an internatiocoal
law that vould keep space altogether free of military rivalries.l2.

The Russians showed little enthusissm for the President's proposal.
The exchange of military blueprints vas not likely to appeal to & nadicn
as imperislistic as the Soviet Union. Equally smnoying, so doubt, vas
the implication that they modify their frequently asserted claim to abso-
lute sovereignty in the 'ur-p.ée above their hmzland On this point they

¥Eee below, p T1.
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r-umd ad-mt until success with thcir space progrem mede it .d.nnte-
goo\u fortha- to’ argundirfcmtly. 13

'l.‘he Prccidont was dmxbtlou disqpo:lnted by the Russian uaect:lon of
his mw:lonpropold- It_lunt‘n:uo thsth.cmﬂdnotuuthe_)ntric_gn
satellite in immediate negotistions with Moscow for thé recogniticn of the

~ freedom of spece. Tﬁeti-e’hndcaa, regardless of Noscow, to announce

publicly thet the United States would leurich & series of msall sstellites
entirely peaceful in nature, as one of the coatributions the nstion would
meke to IGY. On 29 July 1955, one week after the Presidest's return from
the nmn’conf.omaf, an official ststement came from the White Bouse
that the United States vas indesd underteking s sstellite project for
neiontiﬁcwrpom And., tomnthcgoodinmtiomwtbm:lhd ’
States, th satellite would be lsunched by & Ipoeillly m nommil-
itary rocket engine.n

8o it was the public lomod of the first gonrmhspontoud scien-
t1f1c satellite. On 1 August 1955, Nikita Khrushchev took advantage of &
recepticn at the Sviss legation in Moscow to express his willingness, snd
the villingness of his nation, to "luj:port" the American lpmf effort if
the interests of humenity could thereby be served.’’ These vere fine -
vords, but Russo-American cooperation in space projects vas more easily
enﬂsw than achieved. } |

In the autumn 'and late winter of 1955-56 the United States WM
& meteorological study that entailed the lofting of balloons from many
locationo, 1ncli:ding ‘sowe in West Gemny and Turkey. When the balloons
passed over Soviet territory the Ruuianl protested viaorqully. They

claimed that the hidden Purpose of th- balloons, as well as ths open-skies




¢
pmpoul, mtoobtunphotogrqphsmedcdtomenpcofm-ua. Thal
United Bts'be- denied intentions of espionage, but oa 7 February 1956 the

_Mntdsuummmtmmbmmslmuw.~

. &cretu-iotsuteJohﬁmurnﬂlal said that he acted as a matter "of

domttrieod].yrehtiom. Be added, mmtuiming, that the most

nuouble interpretstion of international law made the cwnership of air-
.pccc -nd outer space n disputable quutiou.
. The balloon incident lw that hish-d.ti‘hlh ﬂightl were frﬂ:ght
v vifh international co-pucat:lonu, end there was no ressou to suppose that
the Russisns would be more kindly disposed toward satellite overflights
of their territory, no metter bow pesceful the sstellites might be. More-
over, the President's advisers were no longer as sure as they had been in
February 1955 that space and space vehicles were v:lthout n:l.ntu-y -mif- _
icance. '.!he Presidcnt was cognisant of these ch-ngmc ideas md bec-e

em-orodﬂotedtoam-ror-pemfomm Inhinstttcotthet)nion

musc on 10 January 1957, he expressed a willingness to‘uc.ept an inter-
national sgreement to control relisbly "the development of missiles and |
satellites.” Agd.u, he linked together his spece-for-peace with his hopes
for digm-nt. _

Pour dsys lster, Heory Csbot Lodge, thaherim-huhdortoths
. United Nations (UN), presented a more detu.‘l.led version of the seme plnn
tbtheomrllhlubly. mm-immdcnodimtnply mtin
- March and Aprﬂ., Bovict npreuntstiul argued for the prohibition ot
.»mlu.rnupon-, mdtheyinurpretadthetentoinclmrochtlotny
‘rlngeifequip_peduthnuclurmm. Inthiln'ytlnsov:letlnade

space control dependent upon the elimination of all muclear wespons. Such

| el aetn @
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and all other forms of effective inspection.”

a prohibiticn, in Western opinion, mtlrudv unenforceable however be-

'cmnth&anoimhdujwmmi"lmmmdthm-kul

18

On 25 July 1957, Harold Stassen, the President's Special Assistent
for Disaramest and the Awerican rejresentative on the Disarmssent Sub-
committee of the UN General Assembly, reiterated the need to establish
coutrol over experimentation with objects traveling through wtcr;mco;-
this mesnt apparently both ballistic aissiles sod sstellites. Be warned
thet the situation ves perilously closs to that of 1945-46 vhes, follov-
ing the mmmnmam bombings, the rejection of the Baruch contral.
plmhdlodtominhmtiondmctoratuicm St-ueuhoped
tumu-mmamummmmmtormnmm-,

which involved an equal, and perhaps en even greater, danger for mankind.

" He proposed a techoical committee of the world's emivent scientists to

devise sn iuspection and detection system that would gusrantee thob peace-
ful mt_of spaee.l9 | ‘

Space politics in the United Nations did sot go bqond that point
prior to Sputnik, but it had gove far enough to show the positions of the

United States snd the Soviet Union.




IV. 106T OPPORTUNITIES--VANGUARD AND OTHERS

Loung before 195k it was co—on knowledge that seronautics, the
science of creating and operating aircraft, vas 11-1ted by a ceiling.
~ Adr-breathing engines would not operste sbove an ntiwné of Wmuu
140,000 feet. It was equmyunknmmtrocket enginenhdnomh
~ ceiling. Rockets developed a ncnentm thgt depended ent;rely on levtou's
th:lrgl law of motion and were :lndepcndent,’ of the atmospbere as an oxidiser '
for combustion, thereby renovlng ell limits to the altitudes attainable.
Finally, there vas no law of physics to restrict either the rocket's
" thrust or peylosd capacity. The rocket could be used to deliver warheads
against ea.rthbound enemies or to propel vah:lelel into the depths of the
aolnrmtenandbeyond ItPeenemwndeandHhiteBandstndnnyneaning
it was that astronsutics--the science of designing, manufacturing, and
launching ot cpucecra.ft--m :lnevitable. It the uavy and Air Force fea.-
sibility studies of 1946, and all the mbcequent plang had any meaning,
it m_ that the techniques of astronautics were ra.pidly being mastered.
These facts vere abundantly clear when the Army snd Navy proposed Project
Orbiter in 195k, - - |
Nevertheless there were some who, even if they sew the inevitability

of space travel, could not see its importance. On 19 November 195&,*%::
Brsun warned that the possessor of the rirst space station would be in a
position to rule Earth. The next day Secretary of Defense Wilson vas

asked in a nevs conference if he sgreed with Von Braun. "No, " said Wilson,
" "I would ratber keep my feet on tbm, figuratively speaking as well

.
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as physically spesking. Idm"thoﬁthtmmm'wmdm'
the world with s space station. It is & little dresmy, I think." Two

‘weeks lster Wilson was reminded that the Russians might orbit s satellite -

before the Americans. "I wouldn't care if they 4id," he upned,l

The President's Decision to Support a Spece Pro&y
Even as Secretary Wilson argued that space vas s parsdise for dream-

ing scientists, the sihu_tiot': was changing. It was in March 1954 that
the ?residant, to guard against a second Pearl Harbor, created the Tech-

~nolo¢1c.l Capabilities Panel under the chnrunnhip of Dr. Jnu R.

Killun In its report, submitted to the Prelident on lh Pebruary 1955,
the panel deelt with many mb,)ect.u, among than ths importance of spece
vehicles in the near :hatu:e as instruments of 1nu111mcc.a ‘

The Killisn Committee hed a thorough understanding of the technical
difficulties and péu:lbilitiu of apr.or:l.ng space. The rqport pointed
out that large surveillance satellites would bave to await the develop-
ment of ICBM rocket engines, for nothing else at the time could supply
therequiredboonter thrust. Ontheother!nnd, -ﬂlutemmﬁighing
5 to 25 pounds could be orbited by Redltone engines, whichvuuld soon be
available in quantity. The total cost vould be moderate. ‘In what vas
donbueu a reference to Orbiter, the report stated optimistically that
8 "project of this kind bas been proposed by the Department of Defenge,
andmureadybeundsw Initnconcludingmarknonthelubjeet,
the penel declared: “The new prestige that the world will accord the
nation first to launch an artificial earth satellite would better go to

*See above, pp 22-23.




theU.B.thnntothe_"

On 11 March 1955 the Assistant Secretu-y of Defense (RAD) transmitted
the mlian Report to the service lecreta.ries. He requated a Jcs poe:l.-

tammmmmmtumtmwtuumacunwcomu,-

aJ.re.dy engaged in dcte!lining the kind of utallite program the United
su.m should support. The servioes were sntificd that the pancl ite
dorsed theconccpt of a reconnaissance satellite. It lee,-ed to sanction
the Air Force Peed Back and the Army-Navy Orbiter plans and indicated
‘tbat these projects bad "a g.n.m alignment favored by the country's
highut lciontiﬁc talent" 3 '
It was vhile the Joint smug:tc Flans Committee (JSPC) studied the
~ panel's report that the Navy, on 23 March 1955, officially requnted 08D
spproval of Project Orbiter. The sdministration mjust then in the
midst of formulating its space policy, witich vas already being premised
on the space-for-peace thesis. The Secretary of Defenss, scting in light
" of the current trend, promptly quashed the Navy's proposal. On 28 Narch
be expressed his disapproval of beiter,. and bis directive to the three
service mm:mwpmdnmmwimﬁommd
velJ.:,‘ | _
Because of important policy questions inmvolved, these depart-
mental programs must be carefully considered and fully coordinated.
The Assistant Secretary of Defense (Research and Development) is
assigned responsibility for such coordination. Further funds w{ll
_notbecomittodtorvorkinthhmﬂthouthhpriormnl
‘ Hmmnmdmmdi-cmrlging, but it 4id not deter the JC8
on 18 April 1955, io its comments on the panel report, from ssserting &
military need for a surveillance utellito. The Joint Chiefs added thn.t

tobeuufultheuteﬂitevwldhavaﬁtobemhhrgerthantheonebeiﬁg

il . . A a—
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considered by the Goverment.’ Presumsbly the Secretary of Defemse sent
the Jcs oonanfs,,or at least an abstract of them, to the llational Secur.-’
ity Council, still engaged in satellite deliberations. |

The JCS opinicns, however, were of 1ittle influence. On 26 May 1955,
N8C upfeued its conf:ldznce in a space-for-peace policy. Though ucknow-
ledging the necessity of s spﬁce_ project, the council ignored tbe JCS Te-
qQuirement for s surveillance vehicle., It called for the development of
a satellite divorced from military significance and 1ifted into orbit by
» oomilitary booster. Thus, NSC dstermined the mature of Averica's first
space venture and mt uids the Orbiter pro.jem'..6

'I.'he Prelideut a.pm'oved the policy statement on.27 llv Following a
delay of two lpntl_u, while futile negotutiom wereundar way with the

‘Rusqhm over opedlkiés, the mtem announced on 29 J’uly. 1955 that

the United States would launch s series of small, purely scientific satel-
lites 1n the course of IGY. The military, for the sake of efficiency,
wmld have only mngerial suthority in contracting with industry for the
design- andprodnct:lon ot the satellite oouponontl. .

Specittoattons for Yenguard
In a sense the White Bouse m_nonﬁomnt vu premature. Although the
Mey policy statement settled the type of satellite to be developed, the
m of propulsion and the managerisl agency within the Departmentyof
Defense remained unsettled. Dimuuioni, under the direction of Assistant .
Becretary of Defense Quarles, were proceeding among the vthree military
services and various important canitteén, but decisions were still

pending.



In view of the responsibility assigned to him by Wilsoa's directive.
of 28 March, Quarles hndtumedatoncetothccmutingc_itm
ou Genersl Scieuou for advice and guidance, stating thet the proaeet |
would be a triservice effort but tied to IGY commitments.. He also spec-
1f1ed that the satellite itself would be unclassified, although the

means ot delivery could be clus:l.ﬂod.7

"~ The committee submitted its report on & May 1955. It expressed con-
fidence in the feuibuity of tbe satellite, urged continuation of the

study, and suggested that eich of the three oqrvicel prepare _utell:lte

 proposals within the broad outline slresdy determived. At cuce Quarles

directed each of the three services to submit plans and soon thereafter

cniam the eight-lun, all-civilian ad hoc Advisory Group on Special Cap-

- abilities--sometimes called the Stewart Committee for itl chairsan, Dr.

Homer J. St.enrt--to consider and evul\ute them, 8
Three wesks before thsﬂh.t'oehue umonnc-ent ofz9JuJJthe three
serv:leu submitted their separate plans. The Army brought back Orbiter

with only minor modification. The Navy too urged Orbiter but, Pearful of

its rejection because it called for the uie of a military missile as booster,

suggeated a backup plan based upon the use of Viking, the test vehicle

produced several years before for upper-um-ph-ro research. The Viking
m free of nilitur,y connotations, and its thrust promised to lift a

sphueminchu in diuetermdnighingaopwndlintomorbitvith
8 perigee of 150 to 200 miles.

*Other members of the group were: Drs. C.C. l‘uruu, R.R. McMath, C.C.
Luuritaen, John B. Rosser, Richard W. Porter, Joseph Kaplan and G.H.
Clement; Athelstand F. Spilhsuse as alternate; and Paul S. Smith and
Joseph C. Meyers as secretaries,
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sumarized in tabular form:

The Air Force faced a d1lemma. Althwgh vitally interested in the
exploration of space, it could do only one of two things, neither of |
vhich seemed likely of acéepmcg's propose the use of Atlas or the de-
velopment of & m no;inuitary rocket engine, either of which would almost
certainly interfere with the genenl progress of the ICEM progran, In
the end the Air Force submitted plans for Project World Series and urged
employment of Atlas ss the booster. The Air Force vas thus practically |
ruled out of responsibility for the vetion's first space program by cir-
cumstances and the Administration's prejudice against the use of & mili-
tary minile.9

The characteristice of the three service proposals can be briefly

Army Nayy . Mr Force
Booster ~ Redstone Viking Atlag
24 stage : Loki Aerobee-H1 - Aerobee-Hi
34 stage Loki Asrobee-Hi T
bth stege Loki ' ' :
Thrust at sea 78,000 1bs 27,000 1bs = 330,000 1lbs
level ) :
Cost ' $18 million $20 million $16 million

Ready date late 1957 Mid 1957 Early 19568

. Oall»Angustlsﬁtheadhocadvisorys:oupuﬁtiu'reporttoQ.uu'izs.

‘There was a reasonsble assurance that the United States could put & small

scientific satellite in orbit during IGY. Adnittediy, Atlas would give
the greatest performance mgin and permit the largest pasyloed. However,
the group also thought that the Air Force plans would interfere with the
ICBM program, and this involved "points of national policy outside ihe
competence of the group.” As between the Amy- and Havy plans, the group
voted five to two in favor of Viking. Here again the!ahvinbmty of



 employing military boosters influenced the decision. m use of Redstone
‘would create problems of security and, since Redstone facilities and man- .
pwir vere limited, iight prove disadvantageous. both to the missile and
nmu programs. Also, from a technical viewpoint, Viking required
only two sdditional stages vbereas Reasione required three. The minority
ruvored orbitor .becsuse Redstone was larger then Vikins, had tmr develop-
went proble-s, vas slresdy entering mght-tettius, and therefore vuuld
have the benefit of msny tests before the the of utell:lte-lmh!ng,n
Vith this report in hand, Quarles sought the sdvice of the Research
and Development Folicy Council, composed of the three service assistant
secretaries (RAD) and high-rsnking development officers of the Ar-y, Favy,
‘and Atr Force. Quarles vas cheimmsn. 'mmueoaemamth-ree-
omendations of the advilory group, thwght not unanimﬂs Army rep~
re:enta.t:lvu 1nl1lted thst. Orbiter vas the better plan lince it depended
upmm.pmdemmmuofm-mmdmmlmntomm
Viking. On 15 August the Army varued the Secretery of Defense that, be-
esuse of time-consuming development requirements, the Viking plan might
enable. the Soviets to launch the first satellite, an event of incalculable
effect on American prestige.m ‘ | }
08D chose to ignore the Army's warning and on 9 September 1955 spprove
the Viking plan, soon to be known as Vanguard, OED also instructed the
Amy and Air Force to cooperate with the Navy, under vhoae management the
pro,jeeﬁ would be developed. Actually, the Navy served as project mansger
with suthority to ooutracf with b_ industry for the necessary ,eonponentl; :
Simultanecusly, OSD varned the three services on 19 September that they

. 13
could not develop any other satellite of their owm.
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Approval of the Viking plan meant that the prime contract weat to
Martin, who isd first designed end produced tbe research vebicle. Anther
coutract went to General Electric o modify the Aercbee-Hi's 20,000-
pound-tirust Hermes engine into a 27,000-pound~thrust first stage for
Vanguard., Aerojet vas to adept mmmnm into a Vanguard
seccnd stage. Either the Grand Central Rocket or the Alleghany m_u-uc-
Labaratory would design the third stage. W

| The Unnscessary Delay
Rocket sutborities considei-éd the Vmgmrd eoucept} to be technically
excellent. Had it been approndtwoortmeyem sooner, it would have
sufﬁcedtouetthetuporarymtionﬂnm Underteken as it was late
in 1955, the cmpetitive element of the Uniwd Btatel forging abead of
the Soviet Un:lon's space progru nade Vu:gua.rd s r:lsky nnture To be
succeum, .mth:lng bad to be done within 2 years tln,t had never been

done before in 2 yem."ls Even s0, Vanguard might have come through on

~ schedule had it not bogged down in prejudice. The Department of Defense

did not consider Vanguard a project of "first importance” and allowed
ocaly a “dribbling release” of requisite funds. 16 ,

There was protest, within the Departaent of Defense and elsewhere,
but it did not overcome the donina.ting 1nd1rrerence. In nd-August 1955,
Quarles replaced Harold Talbot as Seeret-a.ry of the Air Force, and he

brought to his new office the same co.ution that characterized his vork

as Assistant Secretary of Defense (R&D). Ou 22 November, Clifford C.
'Furnas, cliancellor of the University of Buffalo, succeeded Quarles as
‘Assistant Secretﬁry of Defense. He vas a scientist of repute and hed

served on the Stewart Committee. BHe vas therefore highly qualified by
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training and experience to nppreeiate the requiruentn of Vanguard There

 vas hope thlt he night succeed in breaking through the wall of 1ndifrerence.

. Be failed, and religned in protest. He hterbbllledv. Villon‘for the "fi- .

nancial congestion” that held back Vanguard in spite of warning that

Russis vould succ@ in putting the first sstellite in orbit. Furnes

uid that Wilson ldopted a "so vwhat” att:ltudz toward ‘the progrem and

sihtmvwmmwnnmstmded utd
Iblnr nil:lta.ry echelonl, and interested civilians too, became alamed

_bytheprogrmn slowdown, 'l‘me, theVanguu-dﬁrst lta@emreadyfor

" firing on 8 December 1956, and in tbe pext five months there were six

other firings, ail of them successful. In every case, hovever, the

. aecond and third steges vere dummies. This vas & serious utf.er becaiue

the success of Vanguard was dapendent on a.ll three stages. The lituat:lon .

becne ‘nore grave becaun of the mounting evidmce that the Russians
nuprcpurmgtolmhtheirutemuatuwlydm InJum1957,
F.J. Erieger of Rand predicted the first Soviet u‘bellitevouldbelmnched
in the late summer or early autumn, suggesting 17 Septcnber as a probable
date because it would mark the centenary of Ziolkovsky's birth.
During these same critical days there m much high-level haggling
over the cost of Vanguard. The original Navy estimate had been $15 to
$20 million. The total rose steadily, and in Januery 1957 the Buresu of
' the Budget estimated that it would be $83.6 million. Arrangements hel
been made to fund $70, million, vhich left ¢i3.6 million still to be pro-
vided. In April 1957 the Buresu of the Budget m-tmud the cost,
raising it to $.uo million, vhich left $40 million to be funded. 19
There were sharp arguments vithin the Govermnt on the advisability
of contiouing the project. The Burean of the Budget snd the National

M on emh S = Sgmahy
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Science Foundation were ‘,reluctant to invest more money. The Vanguard

proponents argued that the progru could obtain inroriat:lon of importance

for niuiles, especially on uieraleteorie ntter, that th. seicntiﬂc
ccmnnity of the world vould be shocked by such a retreat; and tha.t can-
cell;tion would vitl.uy affect the prestige of the United _States. The

- President turved to the National Security Council for advice. At its

meeting of 10 May 1957 the Council gave Va.nguﬁrd a ':eprieve. The proj~-

ect could continue but without further elsboration. Indeed, if possible,

the cost should be cut.ao o _ . :

Last Possibilities for & U.S. "First"

The sumer of 1957 vas a period of snxiety for those iho understood

. the situation and dreaded the consequences of & Soviet "first" in space.

Until b October they hoped that either Washington would approve an Army
project somewhat akin to Orbiter or that the Air Force's controversial '
Project Far Side would succeed. Neither hope m realized.

Among the expertl of the Army Ball:latic Missile Agency (ABIA), same
felt that the slowdown in Vanguard might persuade 08D t0 reconsider the
rejected Orb:l'ber plan, in part at least. The 1954 propoul to dzvelop

. & satellite project a.‘l.ong with Redstone had the touch of reality After

the selection of the Viking in 1955, continued its regular experi-

ments, and these included the further development of the JupiferAC. ‘This
_ : . ' . R
vwas & multistege missile based on the Redstone but intended as a test

vehicle for the Jupiter progrun.a ’

#iork on the preliminary designs for Redstone started in 1950. Progress

was rapid after approval in the spring of 1951, but the first Redstone
operational unit as a field veapon system was not ready until May 1958.




Y

The Army attempted several times to obtad.n pemiision to use the

Jupiter-C as a weans of .orbiting a utellite but in May 1956 was expreuly

forbidden by 08D to 80 80,2 At least the Secretary of Defense d4d not
forbid continuation of piter-C, and it was fired for the ﬁrci:'ﬁpe
on 20 Beptenber 1956 as s three-stage yehicic with the Redstoue as the
"ru-t stage. It lifted an su—po\mdpqm to an altitude of 680 uiles
: ovei: a range of 3,300 miles. ‘Van Braun and his ‘associstes realized at
once that had the Si-pound paylosd been rep.uced by & fourth stage it
could bave gone into orbit. The date of 20 September 1956 therefore
marked the existence of an Americen capability to place a satellite in
orbit, but the Govammt' d1d not take advaatage of its own relgurcel.es
The unessivess of the Army increased in the sumer of 1957 when the
Russians announced their development of long-range missiles, threatened
to use them in the Sues crisis, and in August demoustrated their possession
of an intercontinenial ballistic missile. It was evident thst the Soviets
‘had reached the frontier of outer space snd were prépa.ring to iumch a
satellite. The trasedy of the situation, as seen by the Army and 1its nis-
cm teanm at ADMA, vas h.ter n-na.r:lud. by Lt. Gen. James M. Gavin, then
Deputy Chief of the Office of Research and Development: "We had the
 scientists and the industrisl facilities to keep sbead of the Russisns.
The failure vas in dzeision-mking." |
Though outwerdly the Administretion showed no change of neart, Chere

were rumors of uneasiness at high levels. Reports of this concern came

through to military field sgencies and to some interested civilians. Oune

periodical expressed its belief as late as July thst something would be

*This is what wes later done for the first Explorer sstellite.

- - -
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doutopmittumuutoohwiuwmas

: lulogiud and ldnrt:lnd ad nsuseun as mankind's greatest adven-
ture there is atill no assurance that any of the VANGUARD lsunchings
~ attempted will be successful during the 18 months of the IGY. It's
the nature of the still-young state of the rocket art.
Even if VANGUARD is resdy by spring it still msy not be first.
Reporis point to a Russian try within 10 weeks. And to the south
the [Arwy/ missile temm [at rmnt-vm.] everybody tries to 1gnore
may beat even that date. _ _
Thus, until alsost the last minute there was ixpgctstio‘n’ thet the Mnin:l_.u-
tration would call on the Jupiter-C to outmaneuver tbe Russisns. But
mswm,.ﬁdmwmmtcmahﬁammﬂumwymw_e
414 not pass from Washington to Runtsville.
MmyotmmoppwwniwfortbﬂnimsmtoacMen
s lpecttcuhr though not & satellite success before the Sov:l.eu could cap~
ture the imsgination of the vorm with Sputaik. ‘Project Far 8ide vas the

Air Force version of & concept that slowly evolved from proposals made

in 1951 by Dr. 8. Fred Singer, of the University of Maryland, for further

26

research in the upper atmosphere.”” By 1954, Singer was talking about a

miniwms orbitel unmsnned sstellite of earth (Mouse) project, which expended the

upper-stmosphere research from instrusented high-altitude rockets to
sstellites. The ides von the interest of Col. Williem O. Devis, Air Force

. Orﬁ.ce of Scientific Research (A!OSR), ARDC, whose enthusiasm equaled hiu

great tla1;ex:m:lnat'.:l.on.27 '

During the next two years there vanv widening discussions of Mouse.
Then, in 1956, Davis and Morton Alperin, also of AFOSR, attended the an-
nusl international astronsuticsl conference in Rome. They hesrd the Rus- ‘
sian representative speak of the Soviet plani for a s&bﬁll:lte,- and, knowing
that Vanguard moved slowly, csme to the cohcluion that lbun, if properly
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’cmoma, ughtumummncubdmetomcmmnsm m-b

eul. withfurtherthought, Davie dmuptnodiﬁedmicnoflb\we

Itcau.adtorthgﬁrinsofuxrockeuinmupper-amphemrenmh

proJect intended to g.ther at an altitude of 4,000 miles information of

_ »
"yitalintereqttothenrrorce. Toovemaethadragofthelover

stmospbere the rockets would be fired from balloons st an eltitude of
100,000 feet. |

For a mumber of reuom, Faxr Side boc-e coutroversial. If properly
aupporud, it would require perhaps as much as 7 percent of ARDC's lim-
ited research funds ror fiscal year 1957. l'hu'e vas also the question
of jurisdiction. Since Far Side, 1if approved, would be & geophysical

. experiment, it rightfully belonged to the Alr Porce Cambridge Resesrch

Conter (AFCRC) rather than APOSR, but Devis questioned the depth of AFCRC
interest 1o the project. He therefore ru;ed'a dilesma. He could either
abandon the project or proceed so quictly--m vnuld say "furtively"--
that opposition vould fade in the ignorance otvhn.tmbeinsdone Be

chose the ncond spproach, and until 15 ‘March 1957, Lt. Gen. Thomas S.

Power, commsnder of ARIC, vas not briefed on the kubject.gg

By that time so much had gowe into the project that, as Davis had |

. fore.een, it was d:lfﬂ.cult'to vithdraw. Delpite chargeg of lubtarfuge,*

*The 1n1’omtion gathered would pertain to ugnetic fiem, cosmic r'yu,
and the propugation of radio signals in extreme ﬂ.titudﬂ.

ror instance, coordination was not alweys open. The pro.jeet was ouly
listed in AFOSR m.myséu "mmorneumhrropo-m, but in Sep-
tember was listed as "accepted."” When challenged on this point, Davis

said coordination was normal for an "unsolicited explorstion research pro-
posal,” (Ltrs, B/Gen H.F. Gregory, COMAPOSR to M/Gen W.M. Morgan, COMAFCRC,
S Apr 5T, & Morgan to Gregory, 17 Apr 57; ltr, Col W.O. Daviltocmn‘z,
25 Oct 57, luha Coordination of Project Far Side. ,
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} -1mnagqent, and “utter m:lld.irection of basic reua.rch funds, * ARDC

mmmnrstaﬂwsppeutotbseenmorthaur!‘mem
through h:h to the nepu'tnent of Sta.te, the Department of the Interior,
and the Atomic !nergy caniuion to permit tests at !nivetok Permis-
sion was granted in June 1957.p

The first shot was fired st the end of September. It vas a failure.

_Tm‘buloon, carrying the rocket to be lsunched by radio, west up & few

thousand feet and then suddenly fell into the sea. The second attempt,

on 4 October, was & near nucceu.k The bo.uoon. rose to 90,000 feet and

then began aslovdeseent'. wmumdmto'ro,ooo feet the crev made

;lut-uinuteatte-pttonvethed.yandﬁredtherocket. Though it

bcc-o entsnglod with the conapsins balloon, tha rocket was traced to

an altitude of 370 miles. After that the instrument was suent.au

% * o * ' 4 * ‘*
The next morning, newspapers around the world bannerlined the 184
pound Russisn Sputnik, the first manmade satellite in history.

#Actually Far Side survived only because of the contractor, Asronutronic,
Inc., vhich duplicated the money allocated by the Air Force. In June 1957
six balloons were delivered by Aeronutronic from which the rockets could

be fired, and the crew moved overseas for testing. At the same time Davis
vas relieved of his duties at AFOSR and vas succeeded by Col. Eugene lLaVier,
Despite the high qualifications of Colonel LaVier, this shift reporhedly
injured the morale of Far Side personnel.

In the third test, on 6 October, & short in the firing mechaniss triggered
the rocket, which could not be traced. In the fourth sttempt, the ‘balloon
froze at 56,000 feet and shattered. The fifth attempt was on 19 October.
The rocket was fired at 96,500 feet but was damaged in pessing through

the balloon and sent back few signals. The sixth and last shot was on 22
October. Its signals were heard for eight minutes, wvhich meant that the :
rocket penetrated between 2,500 and 4,000 miles into space. Brig. Gen. H.F.
Gregory pointed ocut in justification of Far Side tha.t, despite all the
criticisms that could be made, had the operation succeeded, it would have
offered a spsctacular success to which the Administration, the Department
of Defense, the Air Force, and the American people would bave been glad

to point on the unhappy nomwer 1957.
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V. A POST-SFUINIK RESHAPING Of POLICY

Sputnik marked a magnificant and historic advance in science. As
such, 1t deserved the congratulstions that the President of the United
Btates gave the Soviet government on 9 October 1957. No American would
have felt other than kind envy had the first -;unite been orbited by a
friendly pover. But coming as it &id from Communist Russis, dedicated to
the f‘buria.l" of free man, the triumph created dismsy everywhere outjidz
 the iron curtain, As & congressional comittee phrased it: "We face the
 terrifying prospect that nuclear attack upon the United States can be
directed from Soviet bases.” In sddition, there vas the vev challenge
to America‘s mqinence in the world of 'aechnology, the lon or inter-
national prut:lae, and the fact that Ruuu bad staked out for herself -
primacy in space. !

_Tn contrast with an early tendency toward “"hysteris”--for so-the
£irst Americsn reaction has been described--the shock and surprise of
Sputnik hed some beneficent effects. The American "smug sense of superi-
ority was shattered,” and out of the national hmilistion ceme s more calm
remutiob that, smong otber things, there had to be a reexsmination of
foreign and domestic policies on questions of qplce' projects, defense
organization, strategy, and the desirability of a civilia’n_-icientiﬂf '
space progrem that vould far exceed the little ambitions of Vanguard.
Again quoting a congreniond comuittes, there vas widespresd adnilsion
that America's misfortune vas sttributable only to indifference 1n the

_—
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" ization that have marked our . . . work in this field.”

o 83
put_onthepu'tbothotthapeoplemdtbcmmnt-
Boviet Russia's ability to develop atomic and hydrogen weapons
80 soon after the United States did, should have been wvarning enough
to galvanize our natioval efforts. Our intelligence of Soviet mis-
sils experiments should have hoisted higher the red flag of danger.
But until the American people read about, snd could see for themselves

_ if they cared to look, a luminous metal ball revolving in the beavens,
Russian progress in science and production was serious discounted.,

 Nov the Americen people must respond to the fact that we have
a great and powerful rival in the most complicated technical and iv- -
~ dustrial fields. They must respond, not in panic, not in diffuse
ad wasteful motion, but in & calm and purposeful dedication to the
task of building up the nation's strength. Our country must be strong
and unexcelled in the wespous of war; itmltmthtnmgthin
the difficult, but unr-:ltting, nenrch ror peace.’ ‘

. Once the chagr:lu of Smtn:lk.hnd. somevhat subsided, the press demanded
and the Govermment attempted a judicious appraisal of the situstion. In
the area of foreign atfairs, the Fresident decided upou, and Congress a.p'-b
proved, a reagsert:lon of the i:m-smtnik space-for-peace policy, but qual-
ified to aécomodate a very restricted nilitu'y" progrm and a very ambitious
civinan-acientiﬁc program. S0 the United States ceame to sponsor a thm

fold space poliw--intemtionﬂ, uilitary, and uc:lentiﬁc. The three-fold -

‘policy itself underwent considersble change between October 1957 and the

end of 1959, but alvays space-for-peace came first, and to that end the

- military progream rana.iuegl subordinate to the civilian.

At First, Emotional Reactions

Throughout the American press and seemingly througbout the roreign :
press as well, the first reaction to Sputulk was expressed in lhn.rp crit-

" icism of the Administrstion. Editorials in tbe United States especially

condemmed "the partial measures, hit or miss planning snd confused organ-
3 :



Optnion on Capitol H1L was ceustic in geveral, and the unfavorsble
k co-lentu vere not limited to remunutins of one party Benator
mwwmtwmitimdmmwwmmMmm
intolerable unless strong remedies were introduced by the Adniniltution
without delay. Senator Benry M. Jackson regarded Sputnik as a "devasta-
. ting blow to themstigeorthetrnited States." Senator Styﬂ.elbridget
' u:lditmt:lne forlnericaus "to be less concerned with . . . the
’ uight“thmlfmmtbmcnmtobewumtoﬂnd
blood, .mt, mdtemitthincmmtryudthefmmldmtomrviw.
Atmnﬂdmmummm,mmtmnmamy,
su1 Bevsvesk, for officials “to hide behind the pretense of being undis-
turbed." Presidential Assistent Sherman Admms spoke of the lccqpulh:nt
as mtar.pece buketml" ; Jasmes Hagerty, preoidanthl pron secretary,
said Sputn:lk vas uninportunt becsuse it had not caught the President una-
vares; soon-to-be-retired Secretary of Defense Wilson seid the Fussisns
had performed a "neat scientific trick.” On 9 October 1957 a White House
press release suvounced cryptically that the United States vould not en-
gage 1o & We rece--and that the Vanguard schedule would not be scceler-
ated. The statement wes fat with unconcern. Yet again, on 3 November,
the 1,120-pound Sputaik IT, complete with dog, vas casuslly disnissed by
Hogerty as being "no surprise to the President.”
'1'& press generally interpreted the Sputnik belittlement policy as
& sign of nervoﬁsneu, and the ;ntei'pretgtion m not altogether without
jaupporbing evidence. Between 8 and 15 October the President and his ad-
visers held mumerous conferences "locking toward a re-evaluation of the

missile program"--a comment that. perpetuated the confusion in meny minds
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of -usmi vith satellites. In late October there vas & mistaken upoz-t

thctthethirdahotorhr&dehndpenetnmhooo;\ma 1ato sptce
Without waiting for verification, the Department of Defense ubcrmsing].y :

hatled the "schievement® as procf of a vigorous progrem in research and

development. The press could also note that after Sputanik IX tho President
called further conferences on the subject of the uuile program,
De:pite the President's assertion thet the Vangusrd schedule would

‘not be u;celerated, there vere signs of acceleration. The Vanguprd -cbed-

ule had called for several test vehicle shots before sttempting to firve

& genuine satellite vehicle. The first test vehicle shot vas scheduled

for early December 1957, and by November the AMninistration fastened upon.

this event and inflated it to portend the. actual leunching of & satellite--

an undertaking for which NRL lacked the opportunity for adequate technical

~ preperstion. Of course, on 6 December the shot failed to orbit and the

United States vas again huxilisted unnecessarily.
Bytheendoftbyga.rthomtimmbeginning’toacec?tthuhplou-
mttutﬁtmwmmw'wm“uuhqﬂthm
Russians in the near future. ‘!hefresi&entivumroumrhs than he
hadmrbeenbefomvhen, on9Januaryl958, mthacouraeofhissute

'ot the Un:lon nessage, he uid quite simply that "most of us did not an-

ticipate the intensity of the ptychologim impact upon the world of the
lsunching of the first q;umte." o | |

 Meamvhile, between the appesrance of Bputaik I on b October 1957 and
the President's meuage to Congreu on 9 Junuary 1958, much thought had
been given to the space policy that t.he United Sta.tes would pursue in the
future.



B A Modified 8 ,
'Themghtcotsputniku'oundtheurthbroughbintomrmtha

earlier academic gquestion of lmre:lgnty in: cpace and its violstion by
qucevehiclea Therem-tiunouneotdanmctiondmutobe
clonad. or open to international traffic, vhether military or c:lv:lllan-
sc:lentir:lc. ' 4

‘With per:l‘ect aplomb, the Russisus proteltad l.ftar l& October 1957 that
nomcouldaccuathaoruohﬁngthﬁghtlototharuuoubyth
satellite moving overhead. Sputnik had not passed over any foreign terri-
tory; it was simply that foreign nations pessed under the orbit of Sputanik.
Along vith this casuistry, the Russians unofficislly proposed in periodi-
_ cals that an intervational agreement should limit sovereigaty to an altitude
- of 12‘ miles, or at most 1_8.6 The Aneﬁcann vere less precise in their come.
ments. Yor instence, Von Breun said there vere no exact division lines in |
nature. The question of aovere:lgnty would have to be settlcd by arbitrary
d.ecilions, and he suggut«ed, for no pa.rt:lcule.r reuon, that an altitude of
100 miles could be accepted a8 the division bemn national sovereiguty in

altitude and the free space from which nilitary vahiclal might be prohibited.

BcaddcdthtSOOmilesorl,OOOnﬂesmldheemuuyacceptable7 Rear

Adm. Hyman G. Rickover, Assistant Chief of Buresu of Ships for Nuclear Pro-

pulaion, USK, was more milite.ry in his approach. He uid:a

The dividing line between military and civilian uses [of .
could arbitrarily be set at the . . . maximam permissible altitude
for a missile of 12,500 miles . . . . The distance of 12,500 miles
is the maximm distence a missile would be reguired to travel, The
earth being 25,000 miles in circumference, 12,500 miles is the naxie
mm distance between any two points on earth.* ’

*The statement was reasonsble in 1957-58, but by 1960 it appeared that anti~

missile defenses might make it necessary for the attacking missile to be sent

twurditstargetthelongmro\md, 8 distance that could far exceed 12,500

uiles .
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Be added that d.elineation vould reserve ror each nation su area "ana.losous
to the 3-mile limit for internmational waters." Such a boundary for national
rights would not only insure suple sltitude for IREM's snd ICEM's but
would be high enough to permit the enploy-;ent of some nil:ltsry satellites
as vell. | | | |

. Both Von Braun and Rickover deserved and received the highest respect,

_ but neither of them spoke for the U.S. Govermment. The President, of

course, wvas the a.rbiur or policy, and in reaching his deci.-ionl, he m

guided by h:l.u immediste adviurs, especially by Secretary of suu Dulles
and by leaders of COngmu.

Mingd.lthnnonthsotm—ﬂmtniketrmtodeﬁnemdmpport

a spece-for-pesce policy, the Government had not committed itself on de-

tails of space law or limits of sovereignty. The Fresident, between 1955

_and 1957, d14 nothing more officially than seek sn international sgree-

ment, through the United Nations, to limit the exploration of space to
Mem purposes m.d.kto tie this in if possible with a move toward dis-
armanent. conmntly, in October 1957 the frecidsnt vas free to coutinue
negotiations for a space law without being hamstrung by previous commite
ments.. However, since the Unj.ted States did not m:tely protest the

flight of Sputnik above American territory, this silence could be inter- -

‘preted as a tacit admission that all space was free for scientific explo-

ration since the Russians claimed that function for 8yutnik.9 »

The position of the President and the Secretary of Stite during the -
last fev weeks of 1957 and far iate 1958 seems to have been that for the
immediate future the United States should do no more than ccntim the
effort to negotiate agreements to keep space for pesceful purposes a.nd. to
countepanee & space program at home danonotnting the nation's peaceful




fntentions. At the same time, since circumstences demanded some form of

nilitary pa.‘bgr., the P:uidenf‘; could Justify it as inceaury pending the

realization of internatioal control. In doing 80, he could eppeal to-
- t.he cmeei.or the United Natious, to vhich the Russisns hed subsciibed,
for legal Justification. Article 51 of the charter reeogni:ed the right
A or a nation to derend 1tulf apinst attack from any direction, e pu:ovis:lon
umppucabletonmceuitmtohnd, ua., anda.ir.m'
The President reeeived support in maintaining such a po;i;bicn from
.Congress even at the time vhen both houses vere attempting to {nsure an
adequate space program for the Depertment of Defense, Throughout the
, ﬂrst six or seven months of 1958, many senators and representatives -
preued individuo.‘l.ly their upproval of the Chief Executive's space-for- -
. puce policy. In June thg Senate and House passed a concurreut _rggo]ntiou
"mp the United States sbould strive ‘through the United Bations" to reach
an international agreement "to banish the use of cuterspace for military
. purposes, provide for joint explorstions of mﬁrﬁn_ce, and establish
‘methods to settle disputes vhich may arise.” The resolution hed the sup-
_port of both the Department of State and the Department of Defense and
séein;d to express a complete Wpt betyeen the‘uecutiva and lecigla-
tive brenches of the dovermnt.u

Arterthemhangeotmncan andnuuianvimintheceneralhm-’

bly in January and April 1957 snd Harold Stassen's statement before tie
Disarmement Subcommittee of the General Asmb_ly in JuJy, the United

_Nations took no further ection on space for several months. Then, shaken
from their lethargy by Sputnik on & October, 20 uatious joined with the

Gee above," pp 66-67.
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United States on 11 October in bringing before the Geversl Assembly & -

dreft dissrement resolution that called for the peaceful uses of space.

 Without attempting definitions, the resolution implied thet “outerspace”

mtmmmmmmwatutmmtnumuvmchm

. ahotphsrc caﬂ.dhindar the orbiting of satellites. Alao, the silence
of the sponaoﬂug nations on the subject of their sovereignty, like the
silence of the United Btates, could be interpreted as & coneeuion that

space beyond the atmosphere m free,
In anotber one of ths long intervals of patient waiting engeﬁdzred-

by the mt machinery of the United lla.tions, the Russian and American

positions vere made clear 1n a direct correspondenee between President
Eisenhower and Ricolal A. Bulganin, nanina:l. Prime Miniater of the Soviet
Union. On 11 December 1957, Bulganin propoled a sum:lt meqtiug on dis.
armement. O 13 Jeuary 1958 the President replied, urging sgain that
disermament begin by limiting the use ot»ip-ce to peaceful m-.
Eisenhower vu'ned that both the United States and the Soviet Union were
un:lng mterapace for testing missiles deaigned for military purposes.
He thoreby admitted that IRBM's and ICEM's rmaéed-'maecto:iea that

_nade them space weapons. This renewed tie-in of lpsce vehicles with mis-

~ siles opened the way for Bulganin to reply on 3 February that an agreement

to use spsce only for peacem purposes could be‘ reached without difficulty
if the Western powers would ban fiesion snd fusion veapons altogethitr end

‘liquidate foreign basec.la "So the argument was back where it had been 12

On 25 March 1958 the new Soviet smbassador to the United Natious,

Valerian A. Zorin, -upportad by the solid bloc of Communist state repreun-
tatives, requested the General Asmbly to include on its -genda. an item




to probibit the use of “cosmic space” for military purposes and to call
| for the withirewal of all troops from bases held in foreign countries.
.. The United States countered on 2 Sepu-her by reqm-ting international
,mummmwmlm-uuw m-m
' si_nplyurepot;tionoroldlrg\mt-. Thasovigtlmtedtonnw
as a means of eliminating herican lilittr} bases -1n Burope; tbhe Mwericans
vanted to bold the bases pending an effective internatiozal control of
 space exploration.’> | _ | ,_
On 17 SBeptember the Genersl Asseably compromised by plecivg the
Russian and lner:léan;yropoull under the sinéle heading of "Questions of
the Pesceful Use of Space” and submitting them to its Pirst Committee
 (Political and Security) for consideration. Debste began 12 Kovember
1956 snd moved back and forth along the well-trodden u-gum.“ |
Meaavhile the administration in Weshington had determined upon new
tactics. On 18 Beptember, Secretary Dulles addressed the oenera.l. Assenbly
andurgedthspmtcmtionotwidhocco-itmtomdwt

on the creation of a pemanent sgency. Ambessador Lodge r’epeutod. the re-

quest in tbe First Committee on 13 November, snd 19 other nations supported

the proposal. At the same time, possibly to appesse the Russisn delegates,
Aubassador Lodge rephrased the American policy on space snd disarmament by
urging that the study of space should proceed regardless ot any other ques-
tions. He hoped that agreement on the peaceful use of space might reduce.

) ‘ 1
international tensions and the need for mt. 5.

*The 19 nations vere Anatralia, Belgium, Boliv:la, Canada, Dem-rk, France,
Guatamgla, Iran, Ireland, Italy, Japan, Nepal, Netherlands, New Zealsnd,
Sveden, Turkey, the Union of Bouth Africn., the United Kingdom, and Venezuela.
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The Russians showed no sign of cooperstion, and the Procid_nnf decided

to demonstrate the solidarity of Mmerican opinion 1n backing the Adwinis-
" tration. He turned to the Jaint eongreuional resolution of the previous

June and requested Lyndon B. Johuon, n,joritr lesder of the Senate, to
support t.he Adninhtrttion'l space-ror-peace policy by addressing the
General Assembly and affirming the nation'l unity on the subject.m Speak-
ing in Rew York on 17 November, Jobuson n.id. that the COusreu ofvthe Un:lted.
States had requested the President to appeal to the United Nations for in-
ternstional coop‘efati_on in spece. He assured the Genera.l Aué-bly that
there were no differences "vithin our. Goverument, between our parties, or

: -ongbmr'people"mtmwtoknpweforpawemmﬁm. BHe -

urged that there be no differences among theABI w-enber-. He concludad:l7

- Today, outerspace is free. It is unscarred by conflict. No
nation holds concession there. It must remain this wvey. We of the -
United States do not acknowledge that there are landlords of outer-

" space who can presume to bargain with the nations of the earth on
the price of access to this new domain. We must not--and need not--
corrupt this great opportunity by bringing to it the very sntagonisams
vhichwew,bycmacqmndlnnbohindfmmthm\wh

a joint adventure into this new realm.

The address was effective, and the Russians ind:lcafed 8 willingness
to cooperate with the Americans in prepering a jqint resolution without

| reference to the military bases. Direct conversations between Lodge and

Zorin raised hopes of settlement. On 2k Rovember, however, Lodge announced
tbat though there was agreement ou the need for en ad hoc camittee, there
vas disagreement on uenhefahi‘p. The Soviets stood for an 11-member com-
nittes to inclnde Csechoslovakis, Foland, Rumenia, and the U.8.8.R. The
Americens argued for representation in accomnce vith interest in space;
the Russisns argued for a proportional repreuentutibn by bloc. The First
Comittee sanctioned an 18-member plan, and the Genersl Assembly spproved’




2 -
'.'thedceuiononnnac-bor mcmu, Poln, and Russians, Joinod.by
_ mwuun-ofmmammmmmnu, n:huodtopo.r-

ucipnteuemthammmlmmlmd, and the 18-member committee
tm.boc-euls-nbrco-itminacwality. Itumvorkinth-

_-mdlmmmmm-npmw%mmtmmmum'.

‘platitudes mdurgodthn creation of an autonomous ormmtion to deal
with space problems. 18 ’ » _
The 1hth General Assembly convened in September 1959 snd began con-

sideratioh of the report. Christisn Herter, Secretary of. State since 22 |
| April, eddressed the Assembly much as Dulles had done s yeer before sud
asked the Russians to 'epopenu:  Kugnetsov, again the ranking Soviet
representative, responded favorably and proposed creation of the Committee
. dﬁm?ewemiumcrmnpwéuapemmtm kmlzneeuber_
| the Auenbly established this committee with repmnnuuveo from 24
states. l9*

#Argentina, Australia, Belgium, Brasil, Cansds, France, Iran, Italy,
- Japen, Mexico, Sweden, the United Kingdom, and the United Btates. .

ﬁm committee also emphasized the coordinatm of radio frequencies for
tracking, commupications, and research purposes as the “first technical
area in vhich immediate international action was required, suggesting the
International Telecommnication Union (TIU), a UN agency, as a means of
bandling the problem. The ITU, with representation from 80 nations, met
at Geneva in August-December’ 1959, but little was done.  The United States
also focused attention on the World Meteorological Organization (WMD) and

urged that it study the use of meteorological satellites. As a consefuence,

Meatabulhedaspecidpmelinl959, wvith the United States as'a
member, (House Hearings before the Cmte on Science & Astronautics, 86th
Cong, 24 Sess, Reviwotthe_ﬂpoem, pp28-32)

$Albania, Argentins, Australis, Austria, Belgium, Brasil, Bulgsris, Caae
ada, Czechoslovakias, Fraonce, Hungary, Indis, Iren, Italy, Japan, Lebanon,
Mexico, Foland, Rumenia, Sweden, the Soviet Unicn, the United Areb Re-
public, the United Kingdom, and the United States.
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llo one could say hoir long tha Runms would cooperata with the com-
mittee they had been 1notmntal in setting up.

: Am.mma&_ﬂm
Moved as they were by the horz_'orl of s possible space var, the Pres-

ident and his foreign policy advisers clung tenaciously to the space-for-
peace policy. The Chief Executive ad wt'ca-promm this position until

' arurSmtnikwanMregrettullychtheneedtorcmﬁmwe

progrm--but one of small dimensions. BHe stin_. hoped to focus world ate

tention on kl-ericu.'s interest in peace hv'uphu:lsing the civilian-seientiﬁc

propuforthce:qilomtionorlpace. Smwikcmpelledacmprmhed
apacepoucyathme, buttlnextmtotthocaminmudachu

'onLvinthechrouologyotevem

" The statement of 9 October 1957 that the Uuited Stutel would not

ewuusmermmmtnmugtomnmw Manothtr

'nonthpu-,eaperm there was any indication from the White House vhat

| the national policy would be. Sputnik I on 3 November oecu:lonod mother
- outery of protest from the press, nd four days later, Pruidont Eisenhower
.ddrundthe nation by television. His intent was admittedly to reessure

the uneasy public on the advanced ‘status of Americen vupdnl,‘ particularly
nissiles, and be announced the appointment of Dr. Jemes R, Killlan, pres-
‘ident of the mmhusetts Institute of Technology, to be Special Ag-iht-
unﬁtdf:hel’re:i&nt for Science and Technology. Killian would be eided

: 20
by the Science Advisory Committee.

The appointment of Xillian .at' this time appeared to recognize the
inevitebility of s military space program. The President confirmed this

" ides on 5 Pebruary 1958 in a press conference when he said the Depertment




% o
of Defense would "coutinue® to control military spece projects even after
thé-umnmmtoraeiuummwa At the same time, the
President's Science Advisory 0a-1ttee vas working on the first compre-
hensive statement of U,S. interests in spacs. Bimultanecusly, the
- Deparhento:l’netcnn unmedthatumilitu'yprogr-moermn
‘and planned sccordingly. | |
On 26 March 1958 the adyiiory committee relessed a policy peper. It
listed thru rouono vy ‘lpacc lhauld be Wz to acquirc scientific
knovlodoc, further natiom preltige, and gu.rantu Americen nilitn'y |
‘ strensth This vas ths first top-level incucstion of vhat policy would
prevail. On 2 April the President committed himself officially. Be. asked
éonkrul_ for a civilisn sgeucy, the National Aeronsutics end Space Admiu-
istration (NASA) to conduct. all spase sctivities except those primarily
.uiocuted vith military requirements. The Presidential message was con-
‘firmation of & two-fold space progrem--one civilisn and one -mt.s,ry.za
Congress debated the nature of NASA for seversl mouths snd did mot
pass the National Aercnmutics snd Space Act of 1958 until midsumer. The
President spproved it, PL 85-568, oo 29 July, and the dual space prograa
became stctutorj. | | |
Meanvhile, the Secretary of Defense initiated a move to make the mil-
itary more mure of thetr spece responsibilities. In March 1958, be sug-
gested that NSC's Plann:lng Board oona:lder the adviubu:lw of RSC 1gu1ng

e national lecurity policy on space. At once the board set up the Ad Hoe

Subcomittee on Space, which reguested and received comments and usi-tanccf,

from ’th'e National Science Foundation, the Central Intelligence Agency, the

three serviees; and other agebgie- throushwt the Gdnmnt. The product
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'vbmthnmlhimu.s.rouqonspcu memmtlykmnuﬂc
_ 5811&/1, wh:l.ch the President lpproud on 18 August 1958

. The doc\mtuttorth -o:a,espncitlg thay mmrto the purpose and

'pripcfinlu‘ of .t.ha"ci,ulian ma-mtmm,, _BBC recognised that .

spece bed military sigpificance but vas more concerned with the political

| :l-pl:lca.tidnl It vas politically dsngerous for Bussia to remain peruan-
(ent:ly superior to the United Btatu in utromticl, -and the pmtrntiw
o space. made .1t more noccuu-y than ever to work. tmrdinurutiond

feonn'ol and. coopcrt,u.on. In .conclusion,; . the cqnncil stvocated . s:lz-point

poncy contiuue the IGY cxperinentl, raconue thg intm.t of the Un:l.tod

‘la.tion- inspwe,pmpoulum.otbmurnwnthomr

mtipns, ‘including Russis, to regullte curreant activities ‘in space; 1.nv:|.te

- all vations to participate ona reciproea.‘l. basis.in 'U 8. scientific w'o.j-
} cct-, Propose orthsr proaectl for multilateral. purticipltion; and assist
~ other nations of the rm World in their spuo pro.jccu.zb

It is Moxgbgnt to pote the cmn'-q mzm upon international
cooperation in space, with the emphasis ou reciprocal development of space

 science by the United States and other naticus, All Auerican coutributions

to these lctivitiu would. come \dthin the rupon:ibmty of IASA, and,
& very mudbutnryran sense indeed, !usnmccrtun tobcan ald-

junct of the Department of State..

By the late summer of 1956, there were three documents that, taken
together, expressed the Administration's space policy--the Teport of the
President's Science Advisory Comeittes on 26 March,  the Netional Aerousu-.
tics and Spece Act ofzg July, snd NSC's Preliminary U.S. Policy on Space
‘of 18 Ms‘b. Bach affirmed that there must be a militery space progras,




but the overall tone wvas that the military program should be kept as mall

as pouible.

A faln'bh important doculent W in March 1959—-the tirst Operap
tions Plan of N&C's Operstions coora.tnatins Board. (ocn). The plpei' vas
o 1ntenaedtogua.andmp1uenttuuuonnprogra Itr.m-m«d
' a four-point actioa to includa analyul, mcidant by midmt, of intere
a.tionl.l legal issues as they dzveloped; ne;otuti.on of :lntamt:l.onal
agresments for & coaplete record of satellite orbits and .mmeiu;
formulation of agreements with other nations as required for the pesceful
m‘_or space; and preparation of world opinion paychologically end polite
‘ieauy for the possible. mﬁchﬁg of American reconnailnnco satellites.
In 1ts general approach, thé OCB Operatdons Plan indicated & iu;nt emge
| of thinking, at least wvithin the confines of usc. that nnnt -odiﬂ.eauon
of tha lpace-ror-puce poucy alons lines a ntﬂ.n more rmsblc to the
nilitlry s .
By the time the OCB plan was finished, there bhad been many mt
. changes in the situstion'cineo August 1958 when the President bed approved
the preliminary policy statement. Both the military snd scientific space’
prograns bad gaived significant nev date on the space enurod-ont, the -
organization of the civilian md nﬂ.itax': cplco prosr-l bed been capleted,
~ and the 1ntaernsuona1 situation demanded more than ever thet the United
States réegain its lost prestige. Undnr the circmst-mec, the uac toﬁ
thut the policy statement required a "couplete m:lw" and, with the
Pruidant'l appranl, entruttcd the work to sn ad hoe comnittee of the
National Aeronsutics and Space Cmme:u (IASC), vhich the Spocc Act of
19568 had brought into uiltancq.as

mamcemam began 1tlw9rkinau1y,'m1nguretmm thg
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earner-nom executive and leéimtin ms and tben, in August
1959, MSC's National Securiiv Poliey or MSC 5906/1. m- policy mu-eut

nrfimd the noceuity fra s utional ucurity v:lwpoint of s space Pro-

gr- tha.t eould support the lcieutiﬁc, ulit-.ry, and pouticd ains of
27

. th United States. .

In Hovember 1959, NASC tmnittad the report of -its ad hoc committee
to_mc..Threporturmdanutionnmpqncythqtmld.

Carry out energetically a program for the explorstion and use
of outerspace by the United States, based upon a sound scientific and
technological progress, designed: (a) to achieve that enhancement .
of scientific knowledge, military strength, economic cepabilities,
and political positiot which may be derived through the advantageous
spplication of space technology and through appropriste international
cooperation in related matters, and (b) to obtain the advantages
vhich come frc- successiul cchievanants in space. '

In addition, ‘the report declared tha.t c:lvil, scientific, and liutu'y

space projects had important hplica.tions for utiona.l necurity, and it

 regretted that the Soviet's spectacular "firsts”--which by then included

the orbiting of a Sputnik with canive passenger, an. interplanetary probe,
and  lunar impact--had raised Russian 1ntemationa1'prentige évan above
tﬁe’ level atmﬁed in Oetobef 1957. 'I'housh the full military signiticance
of space could not then be defined, it was a.pparent that space veh:lcles '
would have to be employed to enforce vhatever intemtiontl wts
might _eventumy be reached to prevent a space var, snd until then re-

-cqnhaissahce satellites could be a safeguard against another Pearl Harbor

28

The recommendations served NASC and KSC in their task of revising
the policy on spece. The paper, MBC 5918/1,‘m completed 12 January
l960>and signed by the President oo 26 January. It represented no great
change tron all that had come before. It .dl:ltted the importance of space



>butkcpttheauphliuonthscivumm The Aininistraticn re-
mmatmtindmpmngthamnarymeﬂmrmm
1955, with the initistion of Vanguard, through the first reactions to
8putuik,anducronthamthotl$58mdl959 The most important
_chngel:-dcae:ln lhrch 1958vhenthcm|idcnt': Sc:lenee Advilory
Mtheﬂitudmdrorcnmtmm,butm:tbtthu-
pmummuontu.-emmm o
" There vas, hwever,u-mddiﬁemhemnmsimotw
tionalpolicyundtheutudhplmnutionorthtponcy. Once a mil-
itary space program became permissable, npmodammmus'
own projects that d1d not completely respond to the brskes of policy. ‘
Alnnmlt,thcstatuscfthenﬂitnryproﬁrnmﬁrmreilﬁmed
g 1nmmrmdmﬁma1959'tm/mmamnum Security
cmﬂmerlcouldindicau. , |
mmconortbuutuywomummthzmmh
mtbm-,ua'hoh,boementmminmmbdm:-
ing inside and outside thnnapu'tnntofncfcnu.
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The month between Sputaik I and Sputaik II, b October to 3 Novesber

1957, vas filied vith crifhici. of the American uune-m programs.

The two were almost ment:leo.i in the public mind, ad 1o truth, space
pm:eeﬂmmdmﬂdbetormtm-ho-tcmhulyupmdmt
upon missile orunugtiouandeauponentl._nmacriucdhourinthn
naticn's history, and the demand for astion ves mot %o be ignored. Time
undnmutha mnotionmrds‘dutoihy.th missile-spece progz'-_o"
mmmwmtthm-hmwmmym‘muummm
earryfmudtheburdenorcutehingupnthmm
Mmaum-ongmwcttrimutbmminm-
nrvicerivﬂryor'urucebickcrim Thc?re-untonmthmm :

.occuion publicly d.cln.rod that intarnruoo rimrymt stop, and his

emsntmlophcodincontututomphthtthnmtheulot
the day.” Some periodicals took up the ory te designate s "Pentagon boss”
eq.bno:wng"muubmmm namtmummuorm
Soviet Unicn in technology.’ ’ \
Ammwmtmmmtmmlmtomnutpmm
spacovunotdmtd"mebickerim but to national policy. There

'mnoﬂamchcummminlmmoramtm

*Inhhtéhvinionuﬁroutothcutionon?lom&r 957 the President

m,'mmmuuwlmlmtuwu . o o ORI
. scientific and development program.” Again, in his State of Union .

message to Congress on 9 January 1958 he said: "I sm not attempting today
to pass judgment on the charge of hermful service rivalries. But one thing
is sure. Whatever they are, America wants them stopped.” )



for eeonuy, an :lnsistence that lpcce pmjocta -ut offer returu come K
mensurate with eoat, and & deteniution to. kup the -uitu-y out of space
" for the sake of roroign uht;qn-. . The decisions were made over & period
of 12 years, 1945 to 1957, w’mneumhmamtm the
B Demntofm, thaneparhentotstlhe, Indthemtcm
Rational policy said "no" bothtoltvylndmrme sp.eo.bitiou in
~ 1946-48, rejected Project Orbiter in 1955, dulled the Vanguard effort for
two critical years, snd refused pernission for- m to launch & satellite.
Tbre was also videspreasd ob:jection to the cppointnnt of any more
bouu. In 1951 nny voices cried out in Congrou, in the armed rmu,
;ﬁd among :lnterest.ed citiuqc .:I.nplity rl.thtr thnn ehbonte tht Iil-
silioj}orstnintioml.ump t0 vhich the spece program was cartain to be
tied for some time. The peed vas not for more "csars” with overlepping-
domains and mtﬁor:lti.u, but ‘for right decisions.® Missile organisation .

ch:t-lw”bmmbntopofbum, cﬁ—itmontdpotém'ittu,,

office oa top of office . . .'.~ﬁg7th-anmcumophmicma,orm_

oophhtiut.d person, it 1oohd like the most complicated Jmu pussle’
thtmrmimnt.ed The queotiou then, in 1957, mvbthcrthamr

ganisation wvas to be more lhphornoncc-plu,whtbrthcmsm .

'tobcmrthrmorpcrpcmuds

Serious efforts vere made to uclpe from the labyrinth. On 1T October,
General Putt, Dcslnanlomt u.t,qurters_ UBAF, acting o orders ¥rom
higher suthority, directed Lt. Gen. Saml E. Anderscn, the commander of

ARDC, to sssemble an ad hoo committee to consider vays by vhich the Adr
 Force could assist in countering world resctious to Sputaik I. The com-
mittes was composed of members of the Air Force Scisutific Advisory Board
(8AB) and the aircraft industry, plus a sasll group of ARDC persounel as

- . m o e o DS

- - e
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_ technical advisers. The committee met 21-22 October under the chairwan-

ship of Dr. Bdverd Teller. The m-m unmioﬁ produced an iijrciaivc

.-reportthutexhibitednoclwneuortm truth. Intlntechnolbgicdm-

betnen the United States and the Soviet Union, the former had slipped
behindbecau-eoteo-phceneyandmnenburomrwy *To date, our

administrative and lgna;ennt prsctiee-.hun not perlitted either the

na_pon-i'ble civ:lliun' or Armed Service agencies to e-td)ul_h a stable yet

' imaginative R&D program.” The comittee's two recommendstions were

i
ltronsl;{phrued

1. conmlidm the organiution md simplify the unoge-ant
for the development and operation of ballistic missile and space

Mghtmrmthoorrmorthe&mnryotwomonm,
1nc1mugthcerforuornlservj.m -

2. Puttheballilticniuihmd'pmmghtmonl
saximm effort basis in all its aspects, without reservation as to
~ time, dollars; or people used. Most important of sll, provide a re-
_alistic assurance that the entire program has the priority of govern-
mental and national interest required by the threat. _
mmellerneport vhiehborothaoiguturuofmverymtimuhad
scientut- and lesding mthorit:lu* on missiles and utcmuo, was cir-
eulatedonaBOctobor-onghighhnhotthcmtotnetmu. By
co:lncidsnoe, Trevor Gardner's a.rt:l.ele, "But We Are Still Lngg:lu, tppomd,

in I.:lfeomvecklater, on 4 November. Ganlner, too, crgmdforrlhpli

. fied organiut:lonnl arrangement to mt missile-space program requirements -

and for saplé funds to support ‘reiearch and develomment. Since Gardner's

*List of members of the Teller Committee: Edward Teller, E.J. Barlow,

J. Deerer, K.J, Bosaart, G.H. Clement, E.B. Doll, W.R. Dornberger, K.
Ehricke, C. Faulders, C.L. Forrest, D.T. Griggs, M.D. Bunter, J. Isenberger,
T.G. Laophier, F. 0'Green, W.F. Parker, L.D. Ridenour, R.J. Sandstrom,

M. Sherman, W.M. 8ith, E. Spraitz, E.A. Steinhoff, G.S. Trimble, G.E.
Valley, T.F. Walkowics, R.H. Widmer, R.G. Wilson. Also attending were
repraoentauvu ofilAm, AFCRC, AFBMD, snd AFOSR.
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forebodingshndﬂreadyheenmicdh Jultiﬁed, hamnotaperm
vho-endviceshmldlnvebmignmd 0n7nomber,vithinthreedwl

of Gardner's a:ticlz, th_g Secruity Resources Panel- ot ODN, \mder ‘the chair-

_manship of H. Rowan Galther, submitted its report, Deterrence and Survival

in the Muclesr Age, vhich vent to NSC and therefore came vithin the Pres- -

1dent's sdvisory eircies. Along with tht Rockefeller rcport, Intemt:l.oncl

Security--the mng;’ Aspect, which appeared in January 1958, the Gaitber
mport was part of a ricing tide of criticism of the Govun-ent'l overly
complex snd inldequfaely budgeted progrm

In tha midst of this criticism and debate t.he Prel:ldant annmnced on
7 November his selection of Dr. Killian as his lcientiﬁe adviser. In.otn.r
as his ﬁ;ppo:lnhcnt :lnd_icct'ec_ll some form of a military @uc‘e program, the
services were pleued Insofar as the appointuént night indicate meking
the -iuﬂe-lpaco progran more and more complex, the -ﬂitary were uneasy.

.At the seme tine the Becretnry of Defenee, acting on the ummption that

' tmmuumimmpm, showed clearly that he too ves

thinking of adding to the number of military missile-space agencies. Byl

the end of 1957 u«.. evident m{tha sge of the csare bed not passed,

M.meed Reaeareh Jects _A_Eg_cl

On 7 August 1957, President Biaenhaver announced the resignation of
Hillon and the nomination of Neil H. lhnroy u‘Secretu-y of Defen;e. To-
vard the end of Sej)tenber, McElroy came to the Pentagon to familiarize him-
. self with the job he would occupy on 9 October. Thereafter be visited some
of the u.jor -ﬂita.ry mstanations, ‘and on h-s October he vas guest of the

v*Guther vas fomer presidcnt of the Ford roundation. His ec-;ttee be-
gan its study in April 1957, but before it was completed he became 1ll -
and was succeeded by two co-chairmen--Robert C. Sprague and Williem C.

- Foster. .

;_a—-— e e &
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Aruy Ballistic Missile Agency in nmuﬁm»; Als. Alodg vith Naj. Gen.
‘JohnB. Medaris, co-mdinggemralotm, and?onnraun, l(cllroyvu

-ongthatirsttolmorsputnikl. lloonecolmlhnnm;mdnp

matic induction to high office. - (Bee telti-ony, P 1oh )

muuawmnmytmmwmmuatd.mrm;
1zation that could not alvays be clu.rly understood. Obedisnt to Presi- |
dentisl direction, the Secretary of Defemse abolished his Office of Special
Assistant for Guided Missiles end created in its place the Office of
Director of Guided Missiles to "direct all activities in the Department
of Defense rehtiﬁg to research, development, engineering, production,
and procurelent of guided missiles.” Williem no].ulw, wvho had been the

Speeial Assistant for Gu.tdad Missiles, beaded the ‘nev office, uppmnt]y

cloth-d, at the ?res:ldent': behut, w.tth the authority of tho Secretary-
of Defenu in the field of guid_nd missiles, Prennnbhr his duty wvas to

override service r;mriel; At once, however, the Secretary of Defense

~ said that Holadsy could oot direct the work of the services in the field

of guided missiles, and there were scme questions on Capitol Hill on how

Eoladay could be & director if he could mot direct. Holaday himself vas

vegue sbout h:ls authority and aid not knw whn.t his relationship was to
xﬂlian, the Pre-:ldnnt'l Special An:l-tant for Beience and '!echnology

McElroy lta.ted that he to0 vas uncertain vhat a.uthor:lty Dr. Killian

possessed. d

Though thc post-Sputnik domains of mthority wvere thus far fro-
lhtrply drawn, Mcnroy proceeded to phn for yet another cgar within DOD
whose duty vould be to unify the spm projects seuwered uong the three

services. He first spoke of this newly conceived "special proJoct-" asgeney
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| amhef. m'eﬂ !1 i-'°2w

down at Huntsville, Ala., baving Just spent the day examining
Jupiters, and I am unlikely to forget the time that I heerd about
the first Sputaik. It certainly had me

launc! v
ocrtunvmgl Bothtvaﬂdhechutolgulmc

Senator Symington: Do you remember thet somwe people did not
u-tobepcrticulurlymrpriud!» -

Secretary McElroy: Iao,mdrmpona:ummvyto |
the intelligence knowledge that had been around in the community

Ivcnﬂ.dnothsnbeanlonrpﬁud, either. mtlmvmﬁwh

cm-:.ttu on Approprutionn last August, and asked for -om,
they said--I vant t0 be sure I state it correctly--that this

satellite.”.

,mymukedrorsovevwm'hnnchtheﬁrstmifum

' (Secate Hearings before the Preparedness Investigating Subcute,

85th Cong, 1st & 24 Sess, _I_ngu_in into Batellite and Missile'
Prosr-t, P 250.)

R . L .
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. muwufmsmmmwuonaommlm
."&mdmmtbmmmmwstslmlmmtotm
'tmm-nmtitcaﬂdmtrolinhrnruecnvdry ‘!hcdirector

mamumimmmnumwhmuumtmom
_ "1n ‘ths utemte and space research field” and for untibﬂlht:le niuuu.s

* When Icllroy sought the opin:l.on of the Jo:lnt Chiefs or Statt,

-rmmdopyocif.ibn.- m.erﬁcechierldidnotmtthlumcytohn

dgvcl’opent and contractual authority, because they felt such an arrenge-
nent would hamper the transition of systems from development to operational
status. Thémedviifcr.mortiuuthmthority'.touk.eponcy'hei-
siocos. m-.m«-mquiucapubhofmmirnmhand

uwtummmtmmwwuthmwﬂ.

The Joint Chiefs submitted these views to the Secretary on 25 November
1957.7 | | | |

 MeEiroy overruled the JUS cbjections and continued his plans for
the Advanced Resesrch Projects Agency (ARPA), as it hed then come to be
called. The Secretary received full support from the President, vho saked
Congress to give ARPA & budget but ove that would be largely spent through
the technical and procurement sgencies of the Army, Navy, and Air Poroe.”

. McElroy wented to act as quickly .u po-aiu;. The ‘.lgtional Security
Act amendments of 1949 bad vested the aocretu-yor Defense with authority
to transfer, reassign, ibbliil;, ’ocr; consolidate noncombatant functions
after notitying Congress. On the sdvice of his General co\mni, l(cllroy
auuud he thereby hl(l the authority to establish ARPA, but the Beﬁate
and Bo\ue did not agree to this :lntarprctation. ‘Without any desire to
hinder the SBecretary, they questioned his right to set up aer’ 1m



. orer 8§u¢§§¢ Fpﬁoaainogg»s» A
?ep»nvlmm.wmm Egﬁg»&sngsp»?gp&m

. aromogogonu«uu-oonw» nounuonu s suthorized to en-

- gage in such advenced projects essential to the Defense Department's
respousibilities in the field of basic and spplied resesrch snd de-
velomment which pertain to weapons systems snd military requirements
. as the Secretary of Defense may determine after cousultation with . ‘
the Joint Chiefs of Staff; snd for s period of one year from the
effective date of this Act, the Secretary of Defense or his desig-~
nee is gg«sﬁggog:gr&ggauaf
gsgeﬁgaﬁwﬂo»&g .

?%R!gug&fgggcggsgggu
o,nan nonoaouoru.!‘ g,gﬁguﬁﬁgonmauraa Vanguard and

. .oﬁ!..,..u_onoog.. spece veutures that night 'nnao ..E.wo g-eog .

- oun the nature nunona-u»nn«uon. of the national space program. Ou 11 Peb-

" ruary, Congress also passed Public Law 85-322 to provide for the transfer
: ausﬂEgggégigsg «E»u.ﬁ.uhagunnno« ;

!.u!_luo!—..«gomow

S ggoﬁﬁswn’ng :aEb.vaa Eleo-o«»dﬂco
* ARPA, gnow.g gﬂggomuuo«ondnog >¢$lulua..ﬁu

be gave it a broad ngu.. with suthority to direct such research and
development projects being uonnog within the Department of Defense as

: : ﬁ.nmoanﬁglpag-a-»na auogg!«ga&sbgp? _

gnﬁﬁuonhogoﬁggnnv« guocﬂggg»o- »
pﬁ»nnnuoaunoa-oaoo anaguo.uuwonongeogg«

with gﬂg or »33933 and acquire oo..... u-aE....»o and equip-
10 .

. aqua-hngoﬁnv«ar-moonog of Defense,

wou.n usuoacool_obmwb H»n.-.«&.uuoao ungn..ﬁ.-ﬁao _

#*Z3omevhat later :nug muﬁ ARPA uuonuw.u ¢ responsibilities for research

. and development activity on ballistic missile .—oﬁon-o unceoﬂbu.« E _

try, end militery spece.

‘ i
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hsictnnt&erotuwothtonn (mhmm)mmm
mawmuuu,mmn.mmm, respoct:l:n).y.

Jobuon, !‘ooto, and Boladw roeogniud that tho rohtimup ot tbir

mncmmwuomofmmmmwmnammtu-
change of infomtion 1n their remctivo ﬁ.cldl m, the rchtion-
chipbetnonlnulndthmmofmmmlmmmmby |
mmmtmyatnnmmmmuwwmmm-
siles and space vehicles were identical. On the otber hand, both agencies

f1e1ds of research under the suthority of the Assistent Secrewry (FE). -
_ Johnson orgon:lud ARPA 1n thne d:lv:lsions--rimcm m-ent, Pol-
mmdProgr-l, nnd!'oclmicﬂ.Opoutiom &obtnnadallrgep-rtot |

B hisotaftbyacwtmﬂnlmmtuththnsﬁtuuform
- Analysis (m), mnm.mzahomwwnr.w

¥. York. mn#mmmmlhmfachmrkut
Livcmre hboutm'y, and 1n ARPAha urquuJolmm'c chief scientist.
By May 1958, Am’Ammopcnting orgui.uti.on, nditlchiefvuml
mthchckofuperimoonthopnrtotmnrmlﬂth-mm
-ethodsofprocod:m ’

Dmemofmkmhmw
Attmmtmmtpm-memngudnrorm, tha?renidmt
m_mw«mrnuunmwmm.mw

i_*InA was created im 1955 in contract between OSD and Massachusetts Insti-

wuofmmwmnmmuhdmlfortbﬁcmumm
Evaluation Croup. MIT initiated the wvork and invited five other univer-
sities to participate. Ford Foundation granted $500,000 for working

ccpital.




amnammmmnmmmm- Inh:lasutc
-dtbhiwmmof9Jm19§8,nmm,mwinm-
mumﬂ,mdmmmmntmtowwtmgnrﬂee
.pntternandmrinto j\u-iod.:l.ctiomldimtc. Beteltthttbuit-.
ustion dsssnded important changes in the orgsaization of the Department
of Defense and stated he would later send specific recomeniations to

12
COnsren.

Three wonths ‘afterwards, oo 3 Apr:u, the President subnitted his re-
quest. &lndthnt"lepuatcsround, manddrmtamhmtoum"
and that pamtiu activity of the uilitu-y rorcen ahould be cuphtch

. unified. Be mted the mthority of the Becretu'y of Defense to be "clear

unddircct" :I.nrupect to the dcnlo:-entotnevvupom ‘l.'hareforc, cue
of hil.i-portn.nt po,into was the ‘eliniution ot the Office of Assistant

' seei'em-y of Defeose (Research and Engineering) and in its place the estab-
'nsn-ent of & Director of Defense Research and lngineer:lng (DIRSE), with
three major .f.unctionl 13

first, tohtbpﬂminldﬂmtotb&cntmdmm
scientific and technical matters; second, to supervise all research -
snd engineering activities in the Department of Defense, including
those of the Advanced Research Projects Agency and of the Office of
the Director of Guided Missiles; and third, to direct research and
engineering sctivities that require centralized mansgement.

. The President apparently intended the Director of Defense Research and

lngineermgfhooutr-nkthomﬂdimtoruveuummreetorofw.

Missiles.

After due deliberation Congreu enacted Public Lew 85-599, Depart-

,-éntqrnerense Ihormiution Actorl958. I-ongitl provisions vas the

establisiment of a Director of Defemse Research and Engineering to be

eppointed by the President and taking precedence within tbe Department of

s avin dilny -

- 8 o e
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mrmmtuaeemmmwmmormmnmmm
urviocmntu-iel bmumwmimuumu@onum- '

tific and. teelnied uttor-; mpervin t.‘ll reourch and enginurins lct:lv-
dities 1in non, and direct, control, usisn, or ruuign the research and

.Mwuﬂtuldmdwmmtmdmfmntomm-

tralized management. mPnlidthtMntmemnl%Bm

: o . i
'onahnecnber qpointednr. York as the first d:lrectorotthc.uv sgency.

Actiution ©of Directorate of Mmd _1*_30;_&0_1_03
muw:mmmwuutmmmmm
the orﬁce of tho-nepnty cm.rotM/mmt, vithnrig Gen,

'MA. mw,mmworwmnenmt, ruponlibln

ror the overal]. coordination of those pro,)m that pertd.ned. to space.

| Ouzzmlm,mmmmnmmmocm
phns rorARPA m eonsrusioul huringl', cox. V.Y, Adduci, Au:lstunt
Diuctorotthebfﬁeoofugiuhtinudm,urgedthmror«"to »
Juptbmmthmblaotutromticab;mntingeum;mm
or Auiltcntchiotofstd‘fforhtmmucl. In viev of the growing
opposition within Besdguarters USAF to the creation of .amm'...m._
ant chiefs of staff, there was little prob.bmty od.' placing an mncy
at ththvel Conceivlhly, 1tem1dh‘v.bmloclm in the Office of
tbhlimtmnfdwformmmumi,vhu‘themmm'
some capability for the work.. The Chief of Staff decided, however, to

MMWWWMMMnt,Mwmm,M

Putt announced the establishment of the Directorate of Astronsutics, to
" be headed by General Bousbey.”

=




| (Bnrueted\mtmu mmuchlummttbur!m'
'"mmwwmmmtmnwm-h.mmm.' The Secretary -
ofnotenuexwenedhuomsiuontommotthuﬁ'umnu,
vhichumdtohhnnurrorecbmformww Btronepru-
lmﬂWWMM,WnMMMM,“it
| mm,kmiu'mo:mmﬁmmium
'wtiﬂtielinmmm,mdmmencﬁonoflsm

ulerelyupostponmt. '.lhproopoctlofpttingmw honm, |

mnd-ittemnnghttorthemtfwmth, mdmintarhm
mm Smclwcumlummtmbmuticnmim,
'Wmmmmmtimmkmhlﬂdmtm:m

tuuuotthetorswfmaumauummmumm

uctiﬂtin.”

| At»mtmmtmmm/mmmmm.mmmmw
ofmltingwnwomofmafr!mcww motfioeof

theChiztotBtattmnotsanfmmslongdalq '!hucvare
weeks of negotiation between the Air Force, 08D, and ARPA. An Air Force
npaeedirectorate, itmarguodbythenrsw,mnudutomu
liaison with ARPA, mditmﬂ.dbeequm.ynoedodusum-ofmmt
_v:lththe civilian space agency then being provided by Congress. __Plln.l
’veucmtulhm,md_onéém, lﬂcrcongreutndpundthn
spece act, Becretary Dougles formally reguested peraission to activete
the directorste. Two days later Deputy Secretary of Defense Quarles
gave his approval, Even then, the term "mr;:pmm"' vas considered
impolitic for the military. onag.m;,ymm'u issued Gepersl
Order bk, st;tmtm"tmnrm.omrorﬁumuorm

=
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'mi:odthepmotthamncyinaawm

gstibndhing the Directorste of Muneed Technology, Deillty Chief of Staft,
Developmeat, effective 15 July 1958, is coaftraed. w18

Theremnodirectorsu charter st the time, bntthencalnanlopent
19

h:mniunttumsmmmfommumofmur!am
Advanced Technological Program; provide technical inforwation and
advice to the Air S8taff on the process of developments; maintain
coordination with ARPA, the Departments of the Army and Navy and
other interested govermment agencies; and maintain lisisou with
civilisn educational institutions, -industry, and representatives

of foreign govermments engaged in research and d‘nlopmt active
ities.

m.mmmcwummqummmw
witha.uﬂleuﬁ' mmmthomnimusuncmtew
four mutant--tor Boost Gl:l.dc Systems, Space Proaecto and Systems

Btudies, Manned Militery Space Systems, snd munnoawm Spece Sys-

tems, | |
‘Doubtless Hesdquarters USAF hoped to meke the Directorate of AMvasced
Technology the costrol point for all Air Force space projects, However,
since the space projects were dependent upon n:lu:lhs; the space progrem
necessarily involved m, vhose main point of contact with Besdquarters
wvas through the Auiltant Chief of Staff for Guided Missiles. Under the
circumstances it was in::mdent to sever all ties between the guid.d nis-
sile office and the space program, and & nuuguent of authority beﬂrcen
the Assistant Chief of S'I;a.t'f for Guided Missiles and the Directorate of
Admaa Technology was inevitable. On 6 April 1959 the Chief of Staff
rescinded the directive of 4 March 1956 end aalegwed responsibility for
coordiuating and wmonitoring all Air rom space activitiu vithin the Air
Staff to the Directorate of Advanced hclmology &vever, the Allistant

Chier of Starf for Gu:l.ded Missiles continued to retain rcspon:ibuity for




coordinating the requimntl for bc.lliuﬁc ninile resources needed in

support of the space projects, 1nc1qd1ﬁg boosters and test facilities.
- 0n13 April a Béwrs office instfuction defined the i-elstionchip
' between the Directorste of Advenced Technology and otber affices of the
Air Staff, ARPA, mmm ' |

- -
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VII. CIVILIAN SPACE AGENCIES.

Both houses of Congress were deeply disturbed by Sputaik I and Sputaik
II. The Russians sppeared well on the way toward an ICEM-atomic-war 'cN
ability that would permit direct attack on American cities and industry.
Equhlly disconcerting, from the viewpoint of the cold war strategy, was
the detrimental impact the Russian successes und.eniably bhad on the pres-
tige of the United States. Moreover, the United States was far behind the
Soviets in' planning and couducting space activities<-an important factor
in such areas as international law, foreign relations, and hitherto uni-
magined weeponry of offense and defense, as vell as a compelling appeal
to iuginatioq through projects of such universal usefulness as meteorology
and navigation. In the yet vaster areas of pure scieuce, space operations
seemed destined to be of incalculable importance to the whole h_mn race
and its social structure.

Senators and representatives did not content themselves with c::preﬁ-
sions of astonishment, di-nay, or incurable optimism. The situation was
serious, and Congress prepared for serious action. 'On 27 November 1957
the Preparedness Investigating Bubcommittee of the Senate Committee on -
Armed Services opened an ipv‘estigation of the American missile and space
programs. On 6 February 1958 the Senate eltabl:_uhed a Special Committee
on Space and Astronautics. The House followed sult, establishing on §
Mh its own Select Committee on Astronmf.ics and Space Exploration.
Meanwhile, both the Senate and Eouse ceme to the assistance of the Depart-

ment of Defense by cooperating with Becretary McElroy ;n .eatabﬁs_hing




ko - ‘

. ARPA This DOD agency usurgd the nation that there would be a military
~space progrn No one could say at the time how much the program would
_be curtailed by the civilian-scientific program still being debated in
" White House and‘c(.mgreniond circlu-.l '

By March 1958, Congress vas conversant with several alternative pro-
‘posals for the or’ganizg.tion of space agenciec by the executive branch, as
well as several @a in which the legislative branch could keep itself
informed. The congressional committees felt that the President had a
‘wide choice. He could entrust the entire space program to one of the
following: the Depa.rhnent of Defense, the Atomic Energy c::n:l.uion,
nev commission modeled on AEC, a department of uc:lence, or a coordiuated
effort by the National Academy of Science and the National Science Founda-
“tion. In exerciaing its own wa.tchdog prerogatives, Congreu could choose
betveen creating a new Jjoint comittee on space, adding space reoponlibil-
: Aities to the Joint Conmittee on. Atonic Energy, or placing .the existent
Senate and House space committees on a permenent vasis.>

Congress had not gone beyond this point when the President's Scie_nce-

. - »*
Advisory Committee issued its statement of 26 March 1956. The paper

showed that the military space program wes certain to be continued., It

_ showed also that an extensive civilian-scientific program would be undertaken
and that Congress would be called upon to establish by law a civilian space

agency, or a complex of space agencies. The situation then moved rapidly
toward its climax. |
Hearings on the President's Proposed Spsce M'
On 2 April 1958 the President forvarded to Congress his recamendation

“that aeronsutical and space science activities sponsored by the United

*See above, p 9.
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States be éon;incted under the Mtion of # civilian agency, except for
those projects primarily associated with military requirements.” He urged
Congress to create a National Aeropmties and Space Agency into vhich the |
National Advisory Committee for Aerousutics (NACA) would be absorbed as a
nucleus. In tm way NASA would continue the aseronautical résea.mh func-
tions of NACA and expand into the space area. The new agency would be
headed by e director appointed by the President with the consent of the
Senate. President Eisenhover requested the creation also of s national
aeronsutics and space board to advise him, with representation from inter-
ested government agencies including t& military. He addad:3
" It s contemplated tbat the Departmeat of Defense vill coutimue
to be responsible for space activities peculiar to or primarily"
associated vith military weapons systems or military operations.
"Responsibility for other progreams is to be sssumed by the new agency.
The President clearly called for a space progru that ves split
between civilisn-scientific interests and the militery. It was them up
to Congress to approve the.President's policy in such a way as to :lnsure.
the security of the nation in space. "This point, indeed, becsme the orux
of the loog and interesting hearings conducted by the Senate and House
space committees. Congress could not forget that space oxploi-atiqn was
pouible in 19568 becsuse of missile developments. Also, in 1958 the mil-
1tsry controlled most of the personnel tra.ined for research in space pro-
pulsion and vehicles as well as the materials needed for the rut.un Pro=
gram. l'or COngreu, the most obvious and il-ed:luu problem was to deter~

mine as exactly as possible the relationship between the civilian and

I
military progrems.

During April and May a procession of distinguished witnesses moved

before the congressicnal space committees. At first the consensus vas

.



thutl!m,with a few changes in its charter, would become NASA. The
scientists sanctioned such an arrangement. From their point of view s

- civili:an-seientiﬁc progren was essential because the nommilitary aspects
i 'or space exploration were too 1nportant to be entmted to a purely mili-
tary progrun Only a civ:llian-scientiﬁc program eould insure a techni~
cally sound appuroach. Yet tha seientistp were al-o of one accord that
nilitary interests should be safegusrded, and they spoke specifically of

reconnaissance and communication satellites. These witnesses were confi- )

dent that military spplications would follov sutomatically from a scientific

progru.s

’ The milita.ry and their representatives were in general agreement with
the civilian scie.ntisu, h\it thay interjected Q. few cautious ressrvatious.
- Spokesmen for the Department of Defense approved tha establislment of NASA
and spoke of it as being an exben:ionbof RACA into spece. However, all
of them spoke out against excluding the Department of Defense from basic
research for service missions. This precaution would entail avoidance of
s rigid definition of veapon programs. Conceding that the nommilitery
‘sspects of the national space program should be under civilian direction,
the point m nade time and eg-.-in that nothing should be done to prevent

the Department of Defense from anticipating "reasonable requirements” and

proceeding with the work immediately. The military theme was simply that

there .should be two progrsms and they ihould be closely coordinated.

The National Aeronautics and Spece Act of 1958 .

Cobgress enacted on ;.6 July the National Aeronsutics and Space Act
of 1958. In an introductory declarstion of policy and purpose, Congress
affirmed that the space activities of the United States were devoted to

P s T
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peaceful ends and that responsibility for conducting this work was veat'ed‘
in a civilian sgency. The authority of the agency was then qualified by
importent exceptions. Activities primarily a.saociﬁted vith weapon system
develamenf_.s, military operations, or the defense of the United States--.
including the necessary research and develapnent--"shall be the responsi-
bility of, and shall be directed by,.the Department of Defense." The act
authorized the President to detemine vwhich agency, civilian or military,
should have responsibility for specific IiroJects.T

The Space Act provided for three new agencies. Two of them were
vholly civilisn--the National Aeronsutics and Space Council (HABC) and
the Rational Aerénmﬁcs and Space Administration (NASA). The third agemy,
the Civilian-Military Lieison Committee (C-MIC), vas, as its neme mﬁued,
hybrid. The respective purpose' of these agencies was to assist and advise
the President in space matters, to direct the civilian-scientific space
program, and to tie togetber the civilian and military program in "a two-
way street of information and decision making."a

The counéil consisted of the President, Secretary of State, Secretary
of Defense, Administrator of NASA, Chairman of AEC, and four additionmal
members appointed by the President--one from within and three from outside

the Goverument. NASC would assist the President to survey aeronautical

and space activities and "provide for effective cooperstion bqu the

Nationa.}, Aeronautics and Space Administration and the Department of De-

fense. w?

NASA,‘ headed by a presidentially appointed administrator, received

-autliority to plan, direct, and conduct aeronsutical and space activities H

arrange for participation in space activities by the 'sc\:lentiﬁc' community;
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" and provide for the widest practicable disseminstion of acquired informae
' tion. NASA was thus ummistakebly an operati.oual agency and would reguire
" “operating facilities ss soon as activated. The need vas met by absorbing
'NACA, its persounel, snd facilities. The act directed all other govern-
* ment dsmtments and agencies to cooperate as required by NASA "in making
their services, equipment, personneél, and facilities available." The act
_ also stated that NASA, under the guidance of the President, could engage
'in & program 61’ international cooperatiop, a provision that gave a foreign
policy tie-in with the Department of State.
The Civilian-Military Liaison Committee would consist of a chairman
appointed by the President and a membership of unspecified number but
g gqua.lly divided between representatives from NASA and DQD. The military
representatives in turn would be equally divided between 0BD and each of
the three services. "The Administration /NASA7 and the nepamnﬁ of De-
fTensge, throaéh the Liaison Comnmittee, shall ;u!.viae and consult with each
c.ayther on all matters within their respective jurisdictions relating to
aeronautical and space activities and shall keep each othcrtuliy and cur-

. rently informed with respect to such activities." Ip case of unresolved

disagreement between the Administrator of NASA and the Secretary of Defense,
1

either of them could refer the matter to the President for decision.

The train of witnesses from the Department of Defense had ablj im-
pressed on Cougress the necessity of conducting research and development
for its own space projects. thgren in turn went to some 1qngth to in-
sure DOD's freedom in this field, as explained in the Conference Raport:la
The Congress recognizéa that the development of aeronsutics and space
capabilities is important both to peaceful purposes and to the de-

fense of the United States and for the preservation of peace every-
vhere. It is the inteat of Congress that the necessary freedom to

a . . -
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eaxry on research, development, and exploration be afforded both a
civilian agency and the Defense Establishment to insure the full
development of these peaceful and defense uses withoutunnecessary
delay, to exclude the possibility that one agency would be able to
preempt a field of activity so as to preclude the other agency from
moving along related lines of development necessary to the full ace
complishment of its duties assigned under this act. At the same

time, such freedom to pursue activities should be so conducted au

to avoid unnecessary duplication of effort and expenditure. This

can be accomplished by providing for full cooperation between the
civilian agency and the Department of Defense. It is clearly rec-
ogniged that activities wvhich are peculiar to or primarily associa-
ted with weapons systems or military operations or to the defense

of the United States (including the research and development neces-
sary to meke effective provision for the defense of the United States)
shall be under the jurisdiction of the Department of Defense. How-
ever, because there is a gray area between civilian and military
interests, and unavoidable overlapping, it is necessary that machinery
be provided at the highest level of Government to make determinations:

. of responsibility and jurisdiction.

This act makes such provision by providing that the President,
assisted by an Advisory Council, shall make the actual determinations
in the assigmment of new programs and projects. The act also pro-
vides that the Administrator of the National Aeronautics and Space
Administration and the Secretary of Defense can seek solutions to
questions of Jjurisdiction either directly or through & Civilian-Mil-
itary Liaison Committee to hold to a minimum the questions referred
to the President and the Council.

g_rgahizin; Space Agencies under FL 85-568
The President approved the Space Act on 29 July 1958. Under its

terms it would become effective on a convenient date within the succeeding
90 dsys. This allowed the President and his advisers 13 weeks, until 26
October, in which to sppoint the members of the epace council and the top
NASA officials. Since C-MIC was a liaison committee between the Depart-

ment of Defense and NASA, the appointment of its chairman could await the

_a.ctual activation of RASA

On 8 August 1958 the President selected Dr. T. Keith Glennan, presi-

dent of Case Institute of Technology, Cleveland, Ohio, and Dr. Hugh L.

Dryden, Director of NACA, as the administrator and deputy administrator
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of NASA. On k September the Fresident chose Willism A.M. Burden as the
fifth government membef of the space council. Aﬁ the same time the Pres-
ident appointed Drs. Jemes H, Doolittle, Alan T. Waterwan, and Detlev LB
' Bronk as the nongovermment members. On 31 October the President resssigned
. 'Willism Holaday from Director of Guided Missiles to chairmanship of C-MLC.

The Space Act did not specify how NASA wes to be organized other than
to provide tor'an administrator and a deputy administrator. Gleuman there-
fore had & free band in setting up the sgency, and he acted with dispatch.
He orgsnized NASA into three diviaibnl--Spgce and Flight Deﬁlomut,
Aeronautical and Space Research, and Business Admiuistration. Om 1 Oe-
tober 1958, Glennan announced that NASA was prepared to 'dischu"ge its
duties.’3 |

Of the three agencies established by the Space Act, the Civilian-
Militery Liai_oon Committee was the least well defined,. and it became the
‘most difficult to organize. Since Congress did vot fix the wembership, it
vas up to Glennan and McElroy to make the u.ri'angmnt. After several coun-
ferences there was an agreement that ihe committes would be co-pésod of
four representatives from NASA, one from OSD (ARPA), and one each from
the Army, Navy, snd Air Force. These eight, along with the chairman) gave
the committee nine membera.lh |

On 12 September, McElroy asked the three services to recounend their
C-MLC representatives and alternates. The Air Force had already given
wuch thought to this, being deeply concerned by the fact that NASA would
absorb NACA along with much of the space program originally cpnceived by
the Air Force and still considered essential to its mission. 'i'hun some

Air Staff officials felt that an Air Force general officer should be chdmm

LB . oA
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announced its coumittee representatives.

wili= .

of C<MLC since the Air Force had a predomivant role in both meropautics
and space. The :uggestion vas not received enthusiutical]y; and on 31
October, with Holadsy's selection as chairman, the Department of Defense
15

A wuch more difficult question concorned the scope of C-MLC's funce
tiocns. The Space Act had been vague on 'thu point, and it vas generally
agreed that a cherter or similar psper was necessary. The Joint Chiefs
"were uneasy least the military be unable to convey their viewpoint to
the civilian agency, and therein they doubtless reflected the suxiety &2 -
the three services as vell. Tegotistions begun in September. resulted
in & first draft circulated smong the services during the first week in

October. The Army, Navy, and Mr Force all wanted & more convincing guar-

antee of future cooperation between NASA and DOD. In sddition, the Mr
Force still argued for a USAF general officer as chumax_:.”

A series of high-levgl conferences e'aluéd involving the service sec~
retaries and the Director of ARPA. Out of ﬁheu conferences came & éun-
jfomioe draft that reconciled the NASA-DOD viewpoints. The charter stated
that C-MIC would provide a cheaunel for the exchange of information and.ad-
vic;.e between NASA and DOD, encourage further NASA-DOD contact at appropri-

ate levels, recommend courses of action in the event of differences between

NASA and DOD, end perform other duties as assigned by NASA or DOD. The

comeittee would meet once each month and report its conclusions to NASA

and l)()D.l8

*The military representatives were Roy W. Johnson, 0SD; Maj. Gen. W.W.
Dick, Army; Vice Adm. R.B. Pirie, Navy; and Maj. Gen. R.P. Swofford, Air
Force. The RASA representatives, announced on 17 November 1958, were
Hugh L. Dryden, Abe Silverstein, Homer J. Stewart, and Ira H. Abbott.
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The Armed Forces Policy Council (AFPC) approved these terms of ref-
erence on 22 Qctober, and this action, in. the opinion of the Director of
ARPA, was eguivalent- to ratification by DOD.lg |

The AFPC approval of the C-MLC charter, and even the sppointment of
'Holaday as chairman, did not completely clarify the position of the com-
mittee in the overall structure of space organizations. It vas impossible
to predict how the responsibilities of the committee would develop, snd
during the formative period the Air Force needsd a particularly sensitive.
channel of contact to permit prompt action. Lt. Uen. Roscoe C. Wilson,
Dcs/Devélopnent since March 1958, eppointed & member of his steff to mon-
itor C-MLC activities for the USAF member of the committee. He, in turn,
was. a,upported by a designated officer from eﬁch of three directorates of
DCS/Development: Advanced Technoiogr, Requirehents, and Research and
» Develoment.ao

w much thought went into the organization of C-MLC and into the
selection of its members, between November 1958and July 1959 the agency
functioned only as an strophy. So unimportant were its contributions to
the space program that its history can be largely isr:c:x-e‘.i.."t

Orgenization for Space st End of 1958

In October 1957 the ‘cry had been for a simplification of the missile-
space complex within the Department of Defense. A year later the missile

*The first C-MLC charter was a compromise and did not allow the committee
the scope of sctivity undoubtedly intended by the Space Act. From. the
begioning it was largely ignored both by DOD and NASA, with most of the im-
portant issues being settled directly by the Secretary of Defense and the
Adminigtrator, NASA. As a consequence the minutes of C-MIC's first eight
meetings, beginning 25 November 1958 and ‘continuing through 18 June 1959,
exhibit & poverty of activity, and even after the beginning of fiscal year
1960, when a new charter-went into effect, there vwas little improvement.

-
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complex had not been simplified, the military space.complex had been elab-
orated, and in addition there was the newly created civilian complex.

Since the military were obligated to provida NASA with much of its logis-

- tie support, it wvas not alwvays a simple matter to drsw sharp lines between

the civilien and military space-missile orgenisations; it wes even less
simple to draw sherp lines between the civilian and militm space pro- -
érnu. The areas of overlap were very large and gray. 'The confusion in-
evitabiy resulting from the overlays of agencies and projects becmé
greater as the intermational situation kept alive the question of whether
space vas pr:lim._rily a civilian responsibility to be usedfor peaceful pur-

poses or primarily a nilité.ry responsibility to provide nationsal defeunse.

FUndsr the circumstances there were cndlci: opportunit:les‘ for dlssgreements:

and rivalries that at any time might delay projects of vital interest to
the United States. In the latter part of 1958 the situation was far from

ideal, and it did not appreciably immow-Mm the first six months of

1959.



VIII. EICHT MONTHS OF ARPA SUPREMACY

When McElroy activated ARFA on 7 Pebruary 1956, he intended it to be
either a "apeéial task force" within the Department of Defense or ponibiy
& "fourth service” to direct and control the research and development
phase of the military space prdgrm. For at least a year 1t seemed that
ARPA wight indeed continue indefinitely to function as a fourth service,
and during the first eight months of the period, Pebruary through Septem-
ber, it had a yetAgréa.ter role, for it served as the civilian space agency

' . *
as well. The President himself confirmed this temporary overall authority.

The Sources of ARPA's Program o
In the bectic deys after Sputnik, civilian ;nthoriﬁiec bad not only
to determine high éolicy--qﬁestions of apoke-tor-peace, of a s:lngle' or
dual space program, of space agency organization--but also the kind of
projects to receive immediate emphasis. There were some who felt that
neither Vanguard nor the Army-sponsored Jupiter<C proposal had any inher-
ent value except as a "spectacular first," and Sputaik hed robbed them of
that. In the future the United States should forsake any project that
smacked of "second best" and concentrate on another "apecta_cular rirat';

as the only‘way to surpass Sputnik. Others argued that the United States

#In a memo to McElroy on 24 March the President approved the assignment
of scientific and military space projects to ARPA, as the Secretary had
set forth in a memo of 19 March. The President said: "I do so with the
understanding that when and if a civilian space agency is created, these
projects will be subject to review to determine vhich would be under the
cognizance of the Department of Defense and which under the cognizance

of the new agency.”
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needed psychologicnly to get into space at once, even though lmerican

‘ satellites could not equal for the time being the ﬁc«as of the Russians.

The latter argument premiled..l
Venguard snd Explorer 1

Wben reports of Sputnik first reached Redstone Arsenal, General Medaris
and Dr. Von Breun, -thought at once that their hitherto rejected Jupiter-C
project might now be acceptable. They unuucuiy briefed their guest,
‘80D Designate McElroy, and assured him the Army could’phcé a satellite
in orbit within 60 to 90 dm On 7 October, Wilbur M. Brucker, Secretary
of the Army, recommended tbat the Secretary of .Defense approve an Ay
progrem to launch e satellite within mm at & cost of $12.7 uillton.”
This propon.i wes on McElroy's desk when he became Secretary of Defense |
ou 9 October. ] : |

The new Secretary, assuming thet & military satemte would be tol-

erated under t.hg changing c:lrcmstancés, asked Brucker to restudy the pro-
posal and, at the sgue time, suggest ways of aasiating Vanguard. The
Arumy prompt]y d.:lacuued ita project with Holadav, who vas already reviewv-
ing plans to accelerate the Vanguard schedule in an indirect way. 'I,'he
Navy had planned to launch a Vanguard test vehicle (TV-3) late in 1957,
but without intending to orbit it. After Sputaik the date wvas set for
6 December, the ob.jective of the lasunching was chansed to achieve orbit,
and the test vehicle vas advertised as a satellite. In view of these
Vanguard plauns, Holaday urged that the Jupiter-C not be launched until
after 6 December. McElroy agreed, but on 8 November he suthorized the
Amy to proceed, knowing that the Jupiﬁer-c could nét be launched before
the Vanguard.’ ' '
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On 3 November 1957 the Russians successfully orbited Sputnik II, the
satellite weighing 1,120 pounds. Oﬁe month later, 6 December, the Navy
attempted to orbit the Vanguard test vehicle vith its 3.25-pound payload.
There was & mechanical failure in the propulsion system, and Vanguard
burst into nqes two n:conds after launching. There was some eriticism
of the decision to turn & test vehicle leunching imto s satellite leunch-
ing: "We pushed Vanguard too bard, and the project becue‘a.meu."h

mﬁmn, the Ammy vent forward with its Jupiter-C project, now des-
ignsted Explorer. It vas being planned as & "sclentific satellite,” and

objections mo longer were there to using a military missile, the Redstone,

as a booster. Launching occurred 31 January 1958, and a cylindricel satel-

" 1ite weighing 30.8 pounds with a perigee of 217 miles, an spogee of 1,093

miles, and an estimated life of 7' to 10 years was successfully orbited. |
The shot took place only 84 days after McElroy's authorization. The chier
value of Explorer I lies in its irrefutable confirmstion that the United
States could bave launched a satellite before the Soviet Union if the
Army had received permission to make the try.

Explorer 1 was a great boon to Army prestige. In this connection it
is igtereating to note that the Army had the same advantege, in miniature,
over the Navy and the Air Force that the Soviet Union had over the United
States. The Army had an availaeble missile with sufficient thrust to uefve
as booster in lifting a small satellite into orbit. Plans for Project
Orbiter were bugd on that simple fact, and it was this ssme simple fact

that led McElroy to give ABMA responsibility for the first successful

American sstellite. This did not imply that the Amy bad a carefully

thought-tut spece program but rather that the Army met a national crisis
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in opne field by using a weapon developed for another field as an emergency
system of'propuluon. Secretary Brucker said much this same thing in tes-

timow berore 8 congreuional comittee at a later date-s

The Army developed its broad capsbilities, which are now being
used in space projects, as an inevitable result of its progressive
work and outstanding success in the field of military missiles. The
Amy is gratified that as a result of this developed cepebility it
can lend substantial support and assistance to thc vital national

space program.

Air Force Requests for DOD Approvel

The Air Force was quite aware that McElroy's interest in Explorer
could bode 111 for USAF interests. On 29 October 1957, while OSD was

. 8till examining the Army's proposal, representatives of the Air Staff

briefed the sécretary of Defense on the background sud curreunt status of
the Advanced Reconnaissance Satellite (ABS)» or W8-117L, pointing out that
vith a small increase in funds for fiscal year 1959 the satellite could

" be orbited in 1960. During the first two weeks of November the Air Force

submitted suggestions to the Armed Forces Folicy Council snd to the Sec-
retary of Defense that a Thor-boosted recoverable photographic satellite
be leunched in March 1959, that 12 Navaho boosters be utilised in various
combinations to orbit satellites with payloads varying from 75 to 2,000
pounds, and “that payloads of 28 to 270 pounds be sent to the moon within
the next 8 to 12 months. On 12 November 1957, Secretary of the Air Force
Douglas requested the Secretary of Defense to assign to the Air Force re-

sponsibility for all militery satellites including, of course, WS-11lTL

which was to be accelerated. There was no answer to the Air Force papers

prior to the launching of Explorer 1.6

Recoumendations of the Advisory Group on Specisl Capabilities

On 6 September 1957, Holaday had written a memorandum to Dr. Stewart,



cba;rmn of the Advisory Group on Special Capabilities, evaluators and

selectors of the IGY utellite:ﬂ

You and the members of your group constitute a unique body of
experience in satellite systems and the actual problems of their
development, having studied the possibilities before the snnounce-
ment of the scientific satellite progrem, and having monitored its
progress from the beginning. You also considered the larger, longer
range possibilities such as WS-117L early in 1956 and made certain
recommendations on it to the Department of Defense which for a num-
ber of reasons could not be implemented at that time.

I feel that it may be timely to ask the group to help me by
preparing for the time when it will ultimately be necessary to decide
on & number of questions on militaxy applications of satellite tech-
niques. The feasibility and timing of such applications seem to de~
pend mainly upon the capabilities of rocket systems, their availabil.
ity, and, of course, upon the outcome of Project Vanguard, cur first
venture ip this field. _

I should now therefore like to ask the Advisory Gmup on Special
Capebil:lties to look again into the satellite plans and programs of
the military departments and submit your conclusions oo tbe techni-
cal capabilities based on the best available facts at this time . . .
As to timing, I shall be grateful if you could submit your main con-
‘clusions by March 1958.

The group held a meeting on 3 October, and the next day its leisurely ap~
proach was disrupted by Sputnik. Holaday requested that the group "expe-
dite its study in evei-y possible way," and on 11 October the group asked
each of the three military services to submit reccmmendations as soon as
8
practicable. : .

The services rei:lied in December with what may be called their first
official programs. They agreed that the Russian success should be coun-
tered by & U.S. national program that integrated scientific and n_:uita.ry
elements "to avoid a dilution of effort,” and they all looked toward man-
ned space vehicles as the chief goal for the future. Otherwise each

service thought along the lines of its own traditions. The Army sad Navy,

*See above, P T2.
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being surface-minded, wanted the space progrﬁ- designed to support land -
forces and fleets. The Air Force, on the contrary, thought of space as
an extension of the operational area of alrpower.

The Army's immediete interest covered reconnaissance, metedéology,
mapping, geodesy, and navigation. Beyond this there should be deeper
probes iuto the solar system. In a three-year program, the Army suggested
16 Jupiter launchings that would provide a 20-pound reconnaissance satellite
by mid-—i958, a 15-pound iune.r shot by September 1958, a 120-pound lunar
shot with photography by January 1959, and a 56- to 100=pound lunar impact
smef.ime in 1959. ©Stretching out another dozen years to 1971, the Army
spoke of manned carriers propelled by Titan-like boosters with sundry com-
binations of high-speed sﬁagea. The estimated cost was $14 billiom. 'fhe
Arny was strong in its opposition to a single-service military progrem,
thbugh advocating a unified program to meet the legitimate needs of all
three services. The Army also opposed recognitidn of aﬁace operaﬁions a8
an extension of strategic air b.ctivity.g

The Navy stressed small sé.tellites, vot exceeding 300 pounds, to meet

immediate military requirewents for communications, navigation, meteorology,

and reconnaissance. They could be launched either by improved Vangua.rdsi
or Thors in a schedule of 50 veﬁicles through 1961. Small, ld-pwnd satel-
lites could also be advantageously launched from flying aircraft. The
loug~-term program 1ﬁc1uded manned vehiplee o} the X-15 fype, five lunar .

shots, and eventually 1,500-pound satellites using Titan-Vanguard combi-

pations for propulsion., The cost was considerably but vaguely more than

10
$212 million.

The Air Force suggested a short-term Thor-boosted 300-pound recoverable

.
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photographic satellite by 1959. A long-term progrem, based on Aties and
Titan missiles in counection with WS-11l7L, included missions for photog=-
rephy, ferret detection, infrared surveillance of aircraft and ICEM's,
and eventually visual surveillance with television. With program sccel-
eration, a W8-117L 2,000-pound satellite on & 300-mile orbit would be
possible by 1959, The great advantage of WS-117L vas thet it had been
under study since 1946 and under development since 1956, The weakness of
the Air Force paper was its leck of cost eatim.tes.u

The. advisory group recognized valid military, scientific, and, even-
tually, commercial needs for satellites snd believed that the objectives
of the overall program would bhave to include manned spaceflight drawn from
the X-15 experience. The group urged both an immediate short-range as
well as a long-range. program that would reach toward the genuinely spec-
tacular. There were four major recommendations. First, plan for a strong
program of large satellites and manned flight. Second, take immediate
action to use the available potentialities of Vanguard and Jup:lter-c* to
launch very small satellites,” as well as the Jupiter and Thor IREM's to
launch 300- to 400-pound satellites by 1959. This recommendation called
for & Thor-11lTL interim program while anticipating the Atlas-117L. Third,
W8-117TL should be continued and given both military and nommilitary appli-
+

cation.” The fourth recommendation urged that the scientific parts of the

#Already Jupiter-C was being called Juno I, & Redstone booster with three
clusters of Sergeants. Junoll vas a Jupiter booster with three clusters
of Sergeants, and Juno III was a Jupiter booster with three clusters of

Vanguard Stege 3.

*In evaluating WS-11TL the group noted the limited support given the proj-
ect to date and emphasized the reasibil:lty of using both the Thor- and
Atlas~boosted combinations for such nommilitary and military purposes as

pure scientific exploration, communications, weatber forecasting, etc., 1n.

addition to the planned reconnaissance and surveillance tasks.
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. national program should be carefully related and "mutually reinforced.
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The USAF Astronautical Progrem of 2l Jenuary 1958
Anticipating the Stewart Committee's report by several days, Holaday

'requeated the Air Force-~-and presumably the Army and Navy too~-on 7 ;Ian-

uary 1958 to suggest ways.of expeditiﬁg the space effort. Holaday spec-

cifically étated that the pixrpdse of the paper was to essist the Director
of ARPA during the coming period of his indoctrinstion. > The Directorate
of Research and Development prepered a summary statemént on the Air Force
Altronautical development program, listing 5 systems and 21 sublyutems to

carry out 6 types of missions "egsential to the maintenance of our national

‘position and prestige."” (See Table, p 132.) Two areas vere mentioned as

being of interest to both the military snd scientific programs--space re-
search and manued flight. Four other areas--reconnaissence, ﬁcapon deliv-
ery, data transmission, and countermeasures--were considered of military
interest only. The progrem coyéred a period of 10 years, and the cost
vas estimated as an additional $61 million for fiscal year 1958 and $1.2
billion for fiscal year 1959. Assistant Secretary Horner forwarded the
proposal on 25 January and requested Holadw to approve it and grant the |
requi:_‘ed resources.lh'

There was an unfortunate misunderstanding within Air Force circles
about the purpose of Holaday's request. DCS/Development and the Director
of Research and Development thought fhe program should remain in aund be
carried out by the Air Force. Horner, too, seemed to have made the same
assumption, else his request that Holaday approve the program and grant
the requisite funds was scarcely comprebensible. Holaday, on the other

‘hand, used the paper as he said he would--to assist Johnson during his
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| The Air Foros Astronsutical Progrem of 2% Junusry 1958

Program Subdivision . Mission '
I. 609 Ballistic -~ 1. BRATS , Space research {
) Test & Ree 2. Aerial survey and Reconnaissance
lated Systeums target locating system '
IXI.. 44T Manned 3. X-15 © Spece research
Hypersonic Re- 4. Advanced hypersounic " Manned space '
search System research aircraft flight

Mamned space flight

. {
III. k64 Dyna Soar 5. Manned capsule test ‘
: Manped space flight ’ '

[

{

6. Conceptual test

7. Boost glide tactical Weapon delivery

8. Boost glide interceptor. Countermeasures
9. GSatellite Interceptor Countermeasures
10. Global reconnaissance Reconnaissance
1l. Global bomber Reconnaissance
IV. 117 Satellite 12. ARS & pboto capsule . J
- Systems . Pecoverable data Reconnaissance
13. 2hk-hr reconnaissance '
system Reconnaigsance
14. Global surveillance Reconnaissance;
' o space research
15. Manned strategic Weapon delivery;
' station reconnaissance
16. Strategic communica-
tions station Data transmission
V. U499 L »ar 17. Manned variable tra- Manned space flight;
syste Jectory &.test Space research
- vehicle _
18. Nuclear rocket test Space research
19. Ion propulsion test Space research
20. Iunar tramnsport Manned space flight;
' - Space research
21. Manned lunar base Weapon delivery;
. reconnaissance
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indoctrination. Holaday therefore made no reply to Hormer, which wes
keenly disappointing to General Putt and his staff. There were some who

felt that the program had been pigeonholéd to diew=to be "overtaken by

. 1
events," as was said occasionally of later Air Force proposals. 2

Last USAF Efforts to Save the Astronautical Program

By the end of January it vas plain that McElroy would activate ARPA
within a few days. It was also plain that ARPA would teke over the mili-
tary space research and déwlopment program unless McElroy could first be
persuaded to reconsider the.move. The Air Force then made three last at-
tempts to limit ARPA's authority.

On 1 February 1958, Douglas harked back to his memorandum of 12 No-
vember--still iuna.nswered--in which he had asked that the Air Force have
responsibility for WS-1ll7L satellites. Now, more than two months later,
he agein addressed the Secretary of Defense, requesting that the latter
approve & draft paper containing the following paregraph and return it to

16
the Air Force as a directive: ‘

In connection with the proposed establisiment of ARPA, of whicﬁ
you are aware, I desire that the foregoing project for a military re-
connaissance satellite, as accelerated in the proposal submitted to
me under date of November 12, 1957, be continued by the Air Force,
However, no significant changes should be made in the program as so
approved without the specific approval of ARPA. Pending the define-
itive establishment of ARPA the Director of Guided Missiles will have
directional authority in respect to the program. -

Again there was no reply, and on T February McElroy activated ARPA. -

For several weeks Johnson was too busy setting his new house in order
to exercise authority over the services. In this wowment of respite, Doug-
las felt there was still the possibility of saving the integrity of the
Air Force pi-ogm. Once more, on 1k February, he approached McElroy and

requested authorization for the Air Force to undertake five projeéts
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closely related to, but wore detailed than, the Thor-WS-1ll7L proposals of
the previous November and December. These included ICBM nose-cone .test,ing
using a Thor-Vanguard combination; a Thor-Hustler television satellite, to
be launched in September 1958, primarily for weather forecasting; & Thor-
Vanguard satellite, with a first-flight date of July 1958, to carry out
reentry experiments; & Thor-Hustler scientific satellite to be launched
1n1tia_.11y.1n October 1958; a;:d a Thor-Venguard leunching for the purpose
of hitting the mooﬁ.l? }

A veek passed with no acknowledgment from f.he Secretary of Defense,
and on 21 February the Air Force made another iry to save WS-117L for it-
self. This time Horner requested the Secretary of Defense to désign_ate
the Air Force as executive agent for WS-1ll7L since 1'&9' development plan
wvas already being readied. Indeed, a countract with Lockbeed was being
supported from Air Force resources during fiscal year 1958. Provision for
the contract had been included in the original fiscal year 1959‘ budget,
but in the course of formulation the funde had been deleted in favor of
ARPA, Horuer hoped these funds would be returned to the Alr Force, with
authority to ;[,\rm:eed.]'8 _

When McElroy replied on 24 February, be ignored Douglas' requests of
1 and 1% February. However, the Secretary of Defense approved the acceler-
ation of WS~117L, but under the direction of ARPA. Also, he requested that
a fund status summary of Air Force space projects be submitted to _ARPA.19
The Air Force kneif that dbvelopment responsibility over USAF space projects
had passed to ARPA. Of course Headquarters USAF prepared the financial

statement and submitted it next day. (See summary, p 135.)
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=Requested in the ARPA 1959 budget and not included in totals.

(Memo, B/Gen H.A. Boushey to C/S USAF, 28 Feb 58,
subj: Status of USAF Astronautics Program, w/incl,

Data Sheets.)

e i3
Air Force Fund Status Summary
Feb: 1l :
(In Millions
Projects Under Way Pﬂ% Funds Add Rgmts
o FL 1958 FY1%9 FY1958 XY 1959

BRATS study (not yet approved 3.60 .50  20.00 177.50
X-15 study . 29.30 . 1€.90 - T.00 155.20
Dyna Soar | 3.66 6.00 8.9 177.50
ARS (FY 1959 funds in ARPA , a

budget) 48,05 (96.00y  2.00 245.00
Lunar base studies ' .70 R 3.60 80.60
Technical development (including 90.00  110.90  14.50 214,10

l-million-lb~-thrust rocket,

human factors engineering,

electronic techniques, &

atmospheric physics) v
Basic research (propulsion, 28.10 30.10 4h .20

materials, geophysics, etc.)
Test & instrumentation 8.20 10.10 27.30
Center o_pera.tions 5.00 30.00
Projects submitted OSD for

approvel

Television satellites

Recoverable satellites

Scientific satellites

Moon impact

TOTAL 211.6) 176.90 61.00 1,150.40

T
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The Rule and Program of ARPA in 1958

McElroy hed ample opportunity in his first months in office to become
familiar with what the services had to offer and what they desired for the
still nebulous space program. Before ARPA was activated in February 1958
the Secretary experienced the dissppointment of the Vanguard attempt on 6
December and anotber Vanguerd failure on 5 February., On the other hand,
he was doubtless encouraged by the success of Explorer I on 31 January
and by plens for the continuation of that prp;ject. He bad learned from
briefings, memorandums, conferences, and raporta the potential capabili-
ties of the Army, Navy, and Air Force in space sctivities, and he bad also
the recommendations of the Stewart Committee to guide him in selecting
projects for assigmment to ARFA. |

ARPA's Operating Procedures

Johnson's approach to the services was not altogether a happy choice,
Although ARPA ¥as established ostensibly to direct the research and devel-
opment phase of military space projects, the activating DOD Directive No.
5105.15, of T February 1958, was couched in general terms: "The agency .
shall be responsible for the direction or performance of such advanced
projects in the field of research and developmént as the Secretary of De-
fense sha.u,v from time to time, designate by individual category." More
specif:ically, the agency was authorized to direct the aﬁsigned projects,
vhatever they might be, by contractual arrangements with both govermment
and nongoverument agencies. Also, ARPA vas authorized to acquire or con-
struct facilities as vecessary. The Secretary of Defeuse thus remained
in a position to control the growth ind responaibil:lf.ies of ARPA by either

limiting the agency's responlibiiity to individually assigied projects or
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granting an overall suthorization for wide areas. The services of course

could do nothing but follow a "wait and see" policy while ARPA's true sig-

' nificance slowly unfolded.

There was one thing, however, of which both ARPA and the services
could be sure--in the specific areas of its eventual a.uiginents, whatever
they might be, ARPA would possess an authority superior to that of the Ammy,

Ravy, or Air Force. For more than s month, Johnson did very little to

show what operating procedures he would employ. Then on 27 March ;958‘

be sent nearly identical memorandums of basic policy to each of the serv-

ice gecretaries. Though authorigzed to do.uo;. he would not in the near
future construct or acquire racilities, but he asserted his right to take
over service laboratories whenever be should deem it advisable. After
ARPA received project assignments from the Secretary of Defeuse, he would
reassign them among the services or perhaps outside the services--which-
ever might be conducive to greater efficiency. In pursuit of ARPA objec-
t:l.vél-,, Jol;nsou stated that be vas free 40 deal directly with field agen-
cles, ccmpletgly bypassing service and command headquarters. He liQted
the Ax-my Bo:l.liitic Missile Agency, the. Air Force Ballistic Missiles D;lvis-
ion, other centers of the Air Research and Development Command, and the
Naval Ordnance Test Station (NOTS) at Inyokern, Calif., to which he would
issue directives from time to time "for technical and administrative
services."éb |

The services did not relish Johnson's decision to act independently.
There va.s‘ no question of his suthority, but there was a question of the |
wisdom of his decisions. To have a service project assigned to ARFPA and

then have it splintered into conpouepté for reassigmment among service or

-




138

outside dgencies might lead to increased efficiency in the development of
some parts, but it seemed unlikely that the project as a whole would ben-
efit from dismemberment. Moreover, his policy of suspending established
methods of communication ‘could vlead to confu_s:lon, and it seemed to be at
1éut :'a' partial transfer of indispensable field units from the coptrol of

service headquarters to a fourth service. It.m rather widely assumed

that this dierégard for normal channels of communication ceme from Johnson's

IDA advisers who were "inexperienced with milité.ry' methods of procedure.”
There is alﬁays another side of the coin. Johnson hul great wther—
ity, but with it ceme corresponding difncul.vtic;s.' Thougb he could; indeed
‘a.ct 1nd§pendently ag8 if chief of a fourth and superior service, his posi-
tion within the Department of Defense made it necessary for him to act as
arbitrator in service differences over space. It :ls. also right to ﬁention
that Johﬁaon did not get the idea of out-of-channel communications from
his IDA advisers but from Secretary of the Ammy Brucker, who suggested
it as a "time-saving” deﬁce.al
_ The out-of-channel communications did mot work well. It nevertheless
required most of 1958 for ARPA to concede and make amends. In.thé end,
ARPA decided first to deal directly with ARDC rather than AFEMD and, some-

what later, to 'recogixize the rights of Headquarters USAF.22

The Assignment of Projects to ARPA

Two months _elapsed before any projects were actually assigned to ARPA,

but Jobnson did not wait that long to assert his shthority in the area of
space research and development.

McElroy's memorandum to the Secreta.ry of the Air Force on 24 February

1958 stated definitely that WS-117L would be placed under ARPA. Four days
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later, Johnson gave evidence of his z;:lght to speak for the Secretary of
Defense in matters pertaining to space. m{preésing his owvn interest in
USAF's long-term claims to menned space flight and WS-117L, Johnson said
the Adr Force should concentrate on these two fields even to the detri-
ment of lower-priority projects. He wanted WS-117L accelerated but re-
Jected the 1nteﬂm Thor-boosted version in favor of the Atlas version
and requested a clarification of th.ev whole Air Force progr&n.23
Accordingly, Air ‘Sta.fr representatives briefed Johnspn on 19 Merch

1958. The briefing covered unmanned systems, Dyna Soar, lunar base,

‘and manned satellites as a substitute for manned hypersonic research sys-

tem. Explanations of WS-117L vere limited to the Atles version, and MIS
was still kept to the employment of a manned capsule in preiference to con-
centration on Dyna Soar Only the capsule ngthod. was considered capable
of putting a vao in space shead of the Rus'aia.ns.al" |

That same day, Johnson asked SOD-Presidential approval of three space
projects selected by ARPA. Project No. 1, to be assigned to ABMA, called
for lsunchings--in August, November, and December 1958 and Jaavary 1959--
of é h:lgh-visibility "propa_ga.nda" satellite, an escape guidance. experiment,
an IGY satellite, and & cloud-cover experiment. Project No. 2, to be
assigned to AFEMD, consisted of three lunar probeé' usivg a Thor booster,
part of Vanguard as second stage, and a solid rocket as third stage. Proj-
ect No. 3, to be assigned tc NOTS, was the development and operation of a
mechanical ground-scauning systeq for the lunar probes.2

MéElroy sanctioned the projects within hours ;md forwarded Johnson's
request to the White House. Five days later, the President signified his

approvel but carefully mede the point that only for the time being ARPA
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was acting as the ha.t:l.ona.l space agency. Upon the activation of a.,ciir:l.lian

agency, he warned, there would be a reevaluation and .rod:lltrih;tioh of proj-
ects. On 27 March 1958, Jobnson was thus in a position to issue ARPA

Orders (AO's) Nos. 1, 2, and 3 to ABMA, AFEMD, and NOTS to undertske the
development of the space vehicles, the lunar probes, and the scanning

_ o6 ,

systenm,

The bulldup of the national space progrem began with AO's 1, 2, and
3. Other projects passed to ARPA in quick succession. On 4 April, Argus,
the high-altitude atomic effects tests scheduled for the South Atlantic
area in the near future, became an ARPA réspons:lbility though not technie-
cally part of the space progrem.a-’ On 1 May another transfer was made by
an 0D directive that stated:>> |

+ o o &l satellites and other outer space wvehicle programs to be

‘conducted by the Department of Defense, including the VANGUARD series,

are hereby reassigned from the Director, Guided Missiles, to the Di-

rector, Advanced Research Projects Agency. The VANGUARD reassignment

specifically includes responsibility for preparation of the monthly
reports to the President on the progress in the Inteérnational Geo-
physical Year Satellite programs.

The Director, Guided Missiles, will continue to be responsible
for support of the above programs by necessary rocketry, launching
and other range facilities, and the like.

By the time that Vanguard beceme an ARPA project there was obviocus
need ‘of a systematic way to record the transfers. On 17 May 1958 the
Department of Defense issued Directive No. 3200.5, which repeated the
February definition of ARPA's authority and also served as the basic paper
to which all future transfers to ARPA would be recorded as inclosures.
AO's 1, 2, and 3 remained separate, but the Argus and Vanguard transfers
automatically became Inclosures 1 and 2. Between.then and October 1958

numerous other assigmments were made, including WS-11TL on 30 June. 'I.‘he
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assignments covered the whole spectrum of "space-related” projects from
propellants to engines, electronic vehicles, tracking, defense against
ballistic missiles, and satellites ‘and space probes.

| By the f.irqt of July it was possible to place ARPA's projects into.
three,broad areas: ballistic missile defense, ch’emicai propellant re-
sear.ch, and military space, the last for the time being including some
projects destined for the civilian space agency. The frontiers of ARPA
had been drawa.
HARPA's Assignment of Projects
The distribution of projects emong the services began with AO's 1,

2, and 3. The system of formalizing the assiguments was satisfactory and’
underwent no change. Between 19 March and 1 October 1958, ARPA issued 22
AO's, which in twrn were subject to numerous amendments from time to time.

It wvas soon evident that Johnson was.following through on his announced
policy of assigning, and even splintering, projects among the services
and other agencies as he saw ﬁj:. The Air Force, in a last attempt to
preserve the integrity of its program, decided upon &.new tactic. Rather

than appeal uselessly to the Secretary of Defense, an appeal should be made

_ *ProJects trgnsferred to ARPA, and the dates:

1. Argus (nuclear explosions in exosphere over South Atlantic) 4 Apr 58
2. All DOD approved satellite and outer space programs (with

Vanguard) 1 May 58
3. High-performance solid propellants ~ 7 Jun 58
4. Minitrack doppler fence ' 20 Jun 58
5. USA and USAF ballistic missile defense projects except
: Nike Zeus and BMEWS 20 Jun 58
6. Studies of effects of space weapons employment on
nilitary electronic systems 20 Jun 58
7. Nuclear-bomb-propelled space veh:lcle 20 Jun 58
8. Superthrust rockets 20 Jun 58
9. WS-117L 30 Jun 58
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to Johnson to assigh the Air Force a. revised USAF integrated program in-
stead of its dismembered 'part.a.ag In April, Beadguarters had a plan con~
sisting of four projects--an accelerated WS8-117L. Advenced Reconnaissance
Satellite, to be operational by March 1960; a man-in-space capsule; a man~
ned lunar base for intelligence observitions of Earth and outer space;
and the continued development of the 300,000~ to 400,000-pound rocket
engine begun in 195k, the 1,000,000-pound single-chsmber engine begun
dn 1957, and the AEC-USAF-sponsored nuclear-bomb-propelled vehicle. Maj.
Gen. Jacob E. Smart, Assistant Vice Chief of Staff, forwarded the proposed
plan to Horner for transmission to Johnson.ao The wemorandum rena.ined
unsigned. on Horuer's desk uﬁtil mid-June, By that time it had been "over-
 teken by events” and was returned to General Smart. | "
In the meantime, ARPA's breakdown of progrems and projects, and their
reuaiénment, continued. The Alir Force received back from ARPA, on a con~
tractual basis with ARDC and AFEMD, studies of satellite defense, effects
of space weapons on electronics, and the feasibility of nucléa.r-bomb-
propelled space vehicléa. In addition, the Air Force also received assign-
wents for research in high-energy fuels, the development of WS-117L and
Project Score. The htter was a propaganda stunt to send a complete Atlas
vehicle into orbit, equipped to broadcast a recorded Christmas message to
"the world" from the President.

The Air Force was pleased to have these assigmments even as contracts

between ARPA and ARDC or ARPA and AFEMD. Nevertheless, the Air Force was

seriously disturbed by ARPA's persistent splintering of projects into come

ponents, as for instance separating the three lunar shots from the develop- |

ment of a mechanical system to track them. The Air Force felt a keen
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sense of loss in giving up to the Army the projects for the cloud-cover

- patellite and the new 1.5 million-pound clustered engines. By midsummer
b-the,» identity of the well-thought-out Air Force space program had been lost,
: the. Pprojects either assigned back to ARDC or AFEMD under ARPA management

or scattered amons other agencies. Indeed when the Directorate of Advanced
Technology came into being on 15 July 1958 the director, General Boushey,
hed 1ittle to direct other tban seven studien in a space ‘study progrem de-

. A s
vised siuce Jauua.z’*y:3 '

Kumber - Date of Origin - v Objective’

1.. SR 178 12 Peb.58. . Global surveillsnce system to determine design

of manned reconnaissance satellite system.

‘2. SR181 10 Jul 58 Strategic orbital system. to determine concept

for wilitary operations iii Earth orbital space.
3. SR182 25 Jul 58 Strategic interplanetary system to determine
: o0 - ‘military usage research for wéhicle and ‘tést.
4, SR 183 4 Apr 58 Lunar observatory as approach to menned obser-
W . . 4. vatory on the mgon. = - . .
5. SR 184 24 Apr 58 2i-hour reconnaissance setellite tor continuous
. A surveillance of preselected areas on Earth.
6. SR187 1 May 58 - Satellite interceptor Bystem to combat hostile
_ satellites with early detection and elimination.
7. SR 192 29 Aug 58  ~ Strategic lunar system to determine féasibility
of using the moon for military purposes.

'rhere was another ma.tter resulting from the distribution of projects
that caused concern in Hesdquarters USAF by the late npring of 1958. The

‘successful orbiting of Explorer I on 31 January—-follwed on 1T -March by
. the successful orbiting of Vanguard I--pleced the Air Force in ap unfavor-

able position. The two satellites vere most gretirying _es.accomplish-
ments, but they left the Air Force as the only service tha.t had not demon-

strated an ability to launch a satellite d.espite the cla.im to preeminence

in space. Headquarters feared the situation would become "even more em-

‘barrassing” in ‘tbe next few months. The ‘only promise of an early ‘success,

after ARPA began distribution, was in the. three lunar shots specified in

AO No. 2.
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Ii; April and May, Headquarters USAF thought of the lunar shots opti-
mistically. There seewed a likely chance of success for either the first

or second try. In that event, the third shot, as an unnécessary duplica-

tion, could probably be placed under WS-1ll7L as & biological exper-imeni}:.‘.ag,

Unfortunately, that is not the wey the lunar probes turned out. The first
shot, on 17 August 1958, reached aix altitude of only ho,ooo to T0,000
feet. Before the second and third shots could be fired, the project pas~
‘sed from ARPA to NASA, which, like ARPA, operated in this instance through
AFBMD, - The second shot, on 11 October, reached an altitude of 70,700
miles, and the third éhot, on 8 November, went ounly to 963 miles.

The year 1958, whether during the period of ARPA's supremacy or
after the division of the program with NASA, was mot turning out well
for the Air Force. Not until 18 December did Air Force competence prove
itself in space endeavors, for it was then that the Atlas missile of Proj-
ect Score vent into orbit. |
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IX. NASA'S FIRST PROGRAM, OCTOEBER 1958 TO JULY 1959

During the first balf of 1958 the services ioat managez;ial control
of their space projects~~but only to ARPA. At the same t:lmg it was ‘evi-
dent that the activation of NASA, set for the ea.rly autumn, would. bring
a day ot reckon:lng, a day for the division of the national program between
ARPA and the new civilian agency.

"The guestion that remained undecided during crucial veéks was vhere
to draw the dividing line between the military and c:lv:ll ﬁmgrams. . There
were la.rge areas of overlapping interests, projects vhich were of impor-
tance both for strategic and for scientific reasons. It would be a sim-

ple matter, of course, to make arbitrary decisions, to say which projects:

~ were to be kept within the military program and which were to be trans-

ferred -to civilian control. But arbitrary distinctions befween military
and ciﬁlia.n programs might not be wise from the v:lévpbint of national
interest. 'The nature of World War II snd ‘the 1n1_:ernationél situation
that existed after the war blurred the lipes betwegn civilian gnd military
activities. Astronsutics, whetber civillan or military, vhether aimed at
prepareduess or peaceful prposes, would make importent contributions to
human welfare, to the‘political prestige of the United States, and to the
defensive and ofrénqive' strength of the nation.l |

The Space Act of 1958 provided both for military and civilian space

programs and for cooperation and coordiuation between the space agencies.

The aim was to avoid undue duplication. The danger was in assigonment of,

borderline projects to civilian management. Despite the best intentions
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. to cooperate, the civilian agency would be motivated by scientific objec-

tives devoid of the urgency required by dérenae. Under the circmtances

-ﬁ.- ’

) - .11-. sguned better to0 keep the border pro,jects under military control or o ;
ra.il:lns this, to tolerate some duplication rather than hold back the—mil-

itary use of vehicles for which there was no pressing need among civilians.

ARPA's Claim to. Border Projects

From the President's messege to Congress on 2 April 1958 it wes cleer
that NACA would become the nucleus of NASA, and thére would.be a wide
overlep of civilien and military interests. With ARPA already serving
as the national space agency, :lvt was expedient for Johnson, Directof of
ARPA, and Dryden, Director of NACA, to establish'a "jurisdictional com-
mittee" to determine as far as possible the ARPA and NASA areas of. opera-
tions. Negotiations were in progress before the end of April. Johnson
made a strong effort to keep military losses to the minimum. As pro
tempore head of the national space program, he organized ARPA's existing.
projects into four categories.' Category I, Defense vs Icm's,. covered the
entire field except Nike-Zeus and BMEWS. By their véry nature, fhere vas
no chance of Category I projects being transferred to NASA. Category II,
Military Reconnaissance Satellites, was little more than the Air Force
WS-11TL program, and that too ‘was certain to remain under DOD control.
Category III, Military Developments for and Applications of Space Tech-
nology, ves "a collection of smaller items," which became the real boue
of contention between ARPA and NACA (NASA). As Dr. York said before a .
congressional committee on 23 April, "On our first gq-round; and for our

own part, we /In ARPA7 1ist all these /Category III projects/ as being
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military developnents."* Category IV, indisputably destined for NASA,
included the four satgllite :experiments of AO No. 1 being designed by
the Army; the three lunar probes of A0 No. 2 entrusted to AFBMD and their
payloads being developed by NOTS; Project Vangusrd; and the Explorer ser-
ies for cosmic ray, solar, and astzfonouiics.l mea.sur& as vell as. meteor-
ological and biological research.2

By the first week in May, ARPA and NACA agreed that the initial pro-
gram for NASA would contain three" principal aress of interest: use of
unmanned space vehicles instrumented to collect scientific information;
development of science, technology, and equipment required for‘manned
space flight; and research and development of components and techniques
needed to increase the national capability .1n space technology.3-

Throughout the remairder of the spring and well into the summer of
1953, ARPA continued to hope and work for a strong military érogram. The
basic philosophy was that the United States could not permit, either from
ﬁ. national or military standpoint , & foreign power %o control space.

This condition overruled the argument that the _milita.ry should attempt
no space exploration until it was possible to determine specific military
usefulness. Ag ARPA spokesmen pointed out, "A strong military research
and development program that will lead to manned and unmanned space or=-

biting weapon systems and space flight vehicles to pemit military

#Category III included man-in-space; Operation Argus (the high-altitude
tests of atomic detonation effects held in the South Atlantic in the
autumn of 1958); satellite tracking and monitoring systems (which had

come to the fore in early spring discussions of celestial traffic coantrol);
satellite communications relay, meteorological reporting, and navigational
aid systems; bomb-powered rockets; and solid propellants. These were
projects of mutual scientific and militar,y interest, and the services
hoped to keep them in DOD.
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operation in p:pace cen be the key to tuturé_.nat,ioml survival."

_ ARPA believed that military space missions-would fall into four
_ types: defensive missions to defend the United States from ICEM's, IRBM's,
and gatgm;e. weapon carr:lér-a ;3 offensive missions for purposes of deter-
rence or strategic weapon Ad_el:lvez"y; information ‘m_i:nionav fﬁr ‘surveillance, |
communication, .wcgther oObservation, and spece traffic. control; and .space.

"
bases for logistic purposes.

The President's Division of Space Projects

Actually the military were fighting a lost csuse. Under the Space
Act of 1958 the President had suthority to determiuve vhich sgency should .
be responsible for specific projects. His policy of space-for-peace made
him reluctent to grant the military any space activity that could be con-
sidered of scientific interest, and when he signed the Space Act on 29
~ July, he made it clear that borderline projects would go to NASA.
- Two months later, on 1 October, when Dr. Glennan activated the civil-
ian sgency, the President confirmed this ‘decision in Executive Order
10783. He thereby transferred to NASA reaponsibii_ity for:
(a) The United States scientific satellite project (Project
VANGUARD) _
() Specific projects of the Adwanced Research Projects Agency
gnd of .the Department of the Air Force whioch .relate to space activ-
ities ( 1nclud1n§ lunar probes, scientific satellites, and super-
thrust booste within the scope of the functions develving. upon
the National Aeronsutics and Space Adwinistration under the provisions
of the Rational Aercnautics and Space Act .of 1958, and which shall

be more particulsrly described in one or more nupplemantlry Execubive
orders hereafter issued.

'-»Vldth the exception of Project Vangu_u-d,, homer, the ap_éciﬁ;c proj-
ects entrusted to KASA were not defined since the "one or more supplemen-

tary Executive orders” were uever issued. The omission enabled NASA to
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ela;im practically sny ARPA or USAF prbject 'raotely connected'vith astro-
pautics provided the President did not disapprove. In October 1958, ARPA
lost control of Category IV, as had been expected, and also & large part
of C&teéory IIl--which may also bhave beeﬁ expected but was certainly con-
trary to military hopes. Still worse, it appeared probable that the
rema.index_' of Category III might n1'30 pass to NASA in the near future.*G_

Along with its sweeping responsibility for 'spacev projects, NASA ac-
quired extensive but scattered facilities. With the absorption of KACA,
1t acquired the three research centers at Langley A¥B, Va.; Cleveland, |
Ohio; and Moffett Field, Calif. In addition there was wéllops Island,
Va., and several other field offices. Withj.n a matter of weeks the Pres-
ident also transferred to NASA most of the Aﬁny‘u interest in the Jet Pro-
pulsion Leboratory under the California Institute of Techmology. At the
same time, that is within the first two or three months of its existence,
NASA made at least two vain attempts to get part of the Army Ballistic
Missile Agency at Huntsville, but the President's reputed reply of "hot
at this time" only postponed the answer ARPA feared would be affirmative

sooner or later.

NASA's First Nine Months

KASA's responsibility was to organize a space program considerably
broader than that required by ARPA or the three services. In undertaking

the work, Dr. Glennan, himself an outstanding scientist, bad the assistance

“#Actually, little of the original ARPA "space” program remained in the

agency with the exception of WS-1l7L. But new projects were being dis-
cussed, and some were soon approved and placed under ARPA's authority,
80 tbat by the end of October the agency could boast an ll-project program.
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of Dr. Dryden and the very -competent former NACA staff. They were well
versed in current space technology, »@d many of thﬁn,-hnd.,sgmd on & spe-
cial NACA committee. that anticipatéd RASA's early needs.by preparing a
report, submitted to Glennan on 28 October 1958, to guide his first. etfqrti.
Entitled "Recommendations to NASA for a National Civil Space Program,"” tha}
report emphagsized the role tha'ﬁ the physical end life sciences would play
in the exploftation of space and pointed out the importance of manned
space Tlight. It called for close coordination with "civil and military
agencies” 'in -reiated vork, but, since NABA's program would be largely one
of' scieutiﬁc;‘iutere&t,‘ there was nowbere in the rep§rt that sense .of ur-
gency felt within the armed forces.e

Before the end. ot'~1958, Glennan ‘approved a NASA progrsm for fiscal
years 1959-60. (See program, p 151.) Among other things, it called for
numerous space science and advanced technology projects, the latter with
ehphn:li on'the development of Soo-tert and vehicles. In opernf.:long, the
program would mean lsunching many sounding rockets, 35 satellites, 7 lunar
probes, and 3 interplanetary probes befors July 1960. It was an ambitious
undertaking. ' |

The space science programm very broad. It.éovemd-. seven: great.
areas of research: the atmosphere of the. earth, moon, planets, and sun;.
the ionosphere; energetic particles; the electric and magnetic fields; '
the gra.v:lta.tiona.l fields; astronowy ; and biosciences.

or couise a program that rgached 8o far into scientific investiga-
tion was necessarily one of unceasing flux. Details 6f." projects, and -
entix.'e\ projgeﬁs, varied from.month to month, almost from day to day. By
the spring of 1959 the program in general content was.about what it had

-
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NASA's Progrem for FY's 1959 ;60

Supporting activities

a. JPL funding-nondirected programs

b. University contracts and grants--long-tem nonspeciﬁc
research

Spaée science progi'am

a. Sounding rockets, numerous launchings
b. 35 satellites '

¢. 7 lunar probes ‘

de 3 interplaneta.ry probes

Applica.tion program

a. Meteorological sa.tell:lte in connection with other
agencies

b. Communication satellite, to be at first a large balloon -
or reflective type ‘ ‘

c. 2l-hour satellite to be developed with ARPA

d, Nevigational satellite but details very indefinite

Advanced technclogy program

&, Vehicle technology
b. Boosters--recoverable
€. Propulsion

d. Men-in-space (MIS)

e. Human factors

£. Scout

Ground support
a. Tracking
b. Lsunchings

e. Guidance.
d. Structures.




‘ been in October, but the projects were more daring. NASA witnesses in
congressional bearings spoke of lunar impacts, lunar orbitings, end:soft
luner landings as well as menned space flight, all by the end of 1961.

In sddition, there would be deeper and deeper probes into space snd the
development of meteorological, communication, and sstronomical observatory

satellites. Experience was soon to prove, hovever, that optimism outran

technology.g ' 4

If the space science program was to earn the aura of reslity, it bad
to be bued upon the possession, or at least the prospects, of adequate
boosters and vehicles, Invested with suthority by the Space Act of 1958
to call for cooperstion from any .redéral agency, Gienncn cast aside com-~
pletely the old taboo against the use of military rockets for the peace- |
m explo_iution of space. He mfomd the President that military rockets
would be used vhen needed and called upon DOD to -supply him with requisite
informatioun, agrv:lce;, equipment, facilities, and pgi'sonnel.lo ’B:I.nce pei-
ther the President nor the Secretary of Defense offered objection .to Glen-
nan's act.{qn, it was evident that military rockets cmgld then be used for
scientific projects w:l.thaut. travall of conscience. '

The rockets immediately available to NASA were, however, of limited
usefulness. Vanguard seemed still unrelisble and, along with the more
reliabie Jupiter-C, offered small payload capacity. The combinations of
Jupiter and Jupiter-C as well as Thor-Able were equally hampered by tech-
nical shortcomings that prevented high-altitude orbiting. At the end of
the year NASA turned to Thor-Hustler (later redesignated Agensa), 5. combi-
| -nation of Thor and Bell Aircraft's m_utler' engine. It was the most pawér-
ful and most welcome member of NASA's first group of vehicles, but 1t could
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not meet all of the requirements of an expanding program,

~ In January 1959, NASA 1isted three vehicles in & near-future second

‘group- and seven basic _ens:ln'u %0 be developed for the long-term program.

The second group included a modification of Thor-Able with guidance to -
become Thor-Delta and two Atlas combinations, one of which, Atlas-Eustler,
would 1lift & 3,000-pound payload. The seven basic engines included two
modifications--one a Vanguard and the other a 6,000-pound storable-fuel
JPL engine--and five new ones. The latter ranged in thrusts from the
15,000-pound. Pratt & Whitney o the 1.5 millfon-pound single-chamber
Rocketdyne. | |

NASA devised various combinations of the seven engines to provide
four basic vehicles--Vegs, Centaur, Saturn, snd Nova. Beturn, being de-
veloped by ARFA-ARMA, would have a cluster of eight 188,000~pound. engiies
with a total thrust of 1.5 million pounds, and Nova would have a cluster
of four 1.5 million-pound single engines with a total thi'ust of 6 million
pounda.l2

Both the plans for tbhe second group and for the seven basic emines_
were very impressive and constituted "a great leap fo "euat ieut on
paper--l;rovided, of course, that delays could be avoided on the way. NASA
believed that between the fall of 1959 and the winter of 1961 it would be
possible to increase orbital payloads from 300 pounds at altitudes of 300
miles to 800 pounds at 22,000 wiles. The payload for the long-range pros-
pects vas estimated to be 8,000 pounds at 300 niles.ls

As part of the overall pi'opulsion program, NASA included more futur-

‘istic projects. A number of nonchemical systems were based on nuclear

and eleétric enginea; the latter included both ilon and plasme rockets.
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But no matter how pramising they might be, ‘the spplication of results
would be part of very lohg-tern ohjectivu.n |
In April 1959, Dr. Glennan stated that NASA scientists were "hard at

vork an problems connected with all our major military missiles--problems
concerned with warhesd stability, stage :epurution, and high energy fuels,
to name a few. It is no ‘exaggerstion to say that just about every ﬁ.S. ‘
aircraft and missile had benefitted importantly from NASA research."’
Certainly the NASA program did help the military, but not as an umnmixed
blessing. NASA adopted a program with fine scientific objectives, but
the instruments with which the program was to be put ipto effect were
largely military projects transferred to NASA suthority. NASA's spece
vehicles, wvhetber already available or under development, were originated
by tbe military, sometimes in cooperation with NACA. NASA's research work
in fuels, and in nonchemical engines was a continuation of research begun
by the military. NASA's man-in-space or Mercury project was originally
an Air Force dream. Once these projects passed from military to civilian
control, even though their development continued and under efficient man-
agement, the empbasis shifted. They had one significance for the military,
another for NASA, sod there was a tendency to slow down in just those as-
pects of the program in which defense vas most interested.

The exploitation of space is costly. If the United States could not
- afford to support twp programs so that neither would interfere with the
other, there were. some who felt that national security demanded the .sur-.

vival of military projects, even if that meant elimination of civilian

participation.
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‘ NASA-UBAF Rel!.tiom

The creation of ARPA and NASA affected the Air Force unfavorably, since
its future might well depend upon a space role. To have the space program
taken over by ARPA was a serious blow, and to have the program again divided
v:lth IASA vas yet more disturbing. Entirely outside the Department of De-
fense, the leaders of the civilian agency thought neither in tenq nor
interests of the military but pursued space flight and space exploration
as ends in themselves. Yet national defense was at sta’ke.lé

Favored by the President as an expression of space-for-peace, NASA
could often impose its will upon the Department of .‘Detenu and the mili-
tary services. Furthermore, the Bureau of the Budget was the voice of the
President in matters of goverument finance, and in some ways became the
final arbiter in matters of space. It. distributed its benedictions among
space projects and between the two spece programs in accordance with the
White House philosophy of economy and preference for the civilian agency.:w

The Air Force hoped for cordial rel‘at:lon_- with NASA a8 a matter both
of national and service interest, perpetuating if possible the excellent
coopﬁration that had nlvayl existed between itself and NACA. The space

agency seemed destined to play the major role in the Americen program for

_ years to come, and the future of the Air !‘orcé lay in space. Cooperation

could be beneficial to both. The Air Force could assist NASA with sup-
porting facilities and experienced persounel, and NASA could assist the
Air Force in projects of mutual interest. |

There were of course occasions of misunderstanding, but the Air Force
kept it-s goal of cooperation. This policy was brought out clearly in

conuection with the long-delayed WS-609 Ballistic Missile Test System
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(BMUS). In the sumer of 1958 the Directorste of Ressarch and Develop-
'upt suggested a joint USAP-NACA eﬁort for the project, and the subse-
quent negotiations. between the two sgencies culmineted in a USAP-NASA
Memorandum of Understanding on 31 October, It provided for UBAP-NASA
cooperation in the development of a solid-rocket test vehicle that the
Air Force soon redesignated as the Hypersonic Enviroment Test System

18
(EETS) and NASA called Scout.l

The Air Force hoped that the cooperation shown by NASA in connection
with HETS-Scout would prevail generally, but unfortunately there were
other sigous of strain. In addition to NABA's no-urgency attitude and non-

military security precautions, there were two major sources of irritatione-- .

NASA's interruptive bdunndn on USAF facilities and resources used for bale
listic missiles and NASA's tendency to sssume proprietary rights in the
lunar system of the USAF space study pm.19 . '
"NASA's first contact with the Air Force came shortly after the agen-
cy's activation and was essentially in matters of logistics. Although
the space agency inberited the racilities of NACA, these were inadequate
' to the vastly expanded requirements of the ?pace pfoﬂects. 'KASA there-
upon proceeded to contract missile mdmtz"y and civilisn research ceunters
and to take over facilities owned by or contracted to other government
agencies, -

By Japuary 1959, NASA had acquired the Jet Propulsion Laboratory, had
tried to take over ABMA, and was writing contracts with Rocketdyne and
the Space Technology Laboratories.  Simultaneously, NASA received space
projects previously assigned by‘ARPAA to AFEMD. The trensfer sutomatically
broadened NASA's grip, with some disruption of the USAF ballistic missile
program. The question for the Air Force, and for ARPA too, was how to
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share the missile-boosters with NASA and how to determine the NASA-service -

demands on missile industry and test facilities without serious impairment

" of the nilitary weapon system program. As early as January 1959 the NASA- -

ARPA requirements for Athu boosters gsmntod major. probleu in schedul-
) mg Also the lwnching of NASA lpaco vehiclu threatened to overtax the
Air Force racilitiu at Patrick and Vandznberg.al

 Thus at the begiuning of the new year, NASA's enthmi#n, plus its
failure to appreciate military requirements, imposed strains on relations
' v_ith the Air Force. To ease the situation, Headquarters USAF at the be-

best of AFEMD sought & NASA-UBAF agreement to spportion the demands being

made on USAT rescurces for ballistic nissile research, development, pro-
duction, and testing facilities. In turn, NASA professed fear that such
an agreement would interfere with the civilisn space program and preterregi
to negotiate at the level of the Secretary of Defense. At the end of fis-
"~ cal year 1959 there was still no NASA-USAP Wnt on these vital ques-
tions, and the military program felt the disadventage of having a 1ouer_
priority then that of the civilian pragrm.a

| In the weeks following ARPA's activation, when service proaécts were
being transferred to that agency by 08D decree, the Air !‘orce began a
space sthdy program. Its inspiration was e des:lre by Air Force leaders
to avoicvi' in the age of space exploration the blind spot that had led to.
the lepse of the ICHM program between 1947 and 1954, The need was to
look as far as possible into the future of space exploration and keep an
integrated c_oncej:t of possible operations ahead.of current requirements,
The means chosen to effeect this aim wag a relatively small m,




already sponsored by ARDC," with industry.>>

Imnedistely after Sputuik, Headquarters UBAF authorized ARDC to under-
take a ltudyotnmm space spplications and of the research and de-
velopment to sttain and support the requisite systems. The couclusion
was that there were three bssic areas of permanent importance--Earth
satellites, lunar control, and interplanetary explorstion. In the pext
fev months, February-August 1956, the ARDC-industry effort produced seven
series of study requirements (SR's), six of which were orguniud as sube

Antndieq under three strategic mtul:au
Strategic Orbital Strategic Lunar Btrategic Interplanetary
ER 181, Strestegic, SR 192, Strategic SR 182, Strategic

10 Jul 58 Lunar System, . Interplanetary,

_ 29 Aug 58 25 Jul 58

SR 178, Global Sur- 8R 183, Lunar

weillance, , Obgervatory,

12 Feb 58 ' - b Apr 58

SR 187, Satellite

Interceptor System

1 May 58 v |
The seventh series, the 2h-hour recounaissance satellite studies, SR 184,
1958, was regarded as a possible support system--along with the photographic

sstellite of WS-11TL, the meteorological satellite, man-in-space, and Dyne

#The program was conducted on both a voluntary and funded basis. ARDC
from time to time released to industry general descriptions of an area
of probable future operational significance, Industry in turu undertook
studies to determine the kind of weapons likely to be required, consider-
ing technical feasibility, operational concept, facilitles, manpower,
training, methods of development, production schedules, and overall cost
‘estimates, The studies were then evaluated by ARDC, the School of Avia-
tion Medicine, would~be interested commands, Rand, Headquarters UBAF,

and NACA. It was a complicated process, but the end results bad been
useful. )
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Soar--for the 'itretegic orbital system. _

The 1d.ee.orelunu'bue, vhichmcmfullyevdueudinsnmz end' '
SR 183, had e:l.reedy aroused strong interest in some UBAP c:l.rclee, and e
lunar base hed been listed as ove of the five main diviliono of the Mr
Force proposed astronsutical program submitted to the Director of o\m}ed
Missiles on 25 Jenuery 1958 It‘ vas ‘detended'by Genere.l Boushey, Deputy
Dimtor of Reue.rch and Developent, in congreuiond bhearings during
Aprn, when bhe clein-d that the moon could be used as & launching lite
ror‘_ deeper 'penetret;on of space, as a lupply base for ee.rth eetellit_:ee,
as an astronomiical snd meteorological observatory, and as a means of world-
vide surveillance that could be a deterrence to aggression. From time to
time other spokesman eeid eeeent:lelly the same thing and warned that it
might well become & matter of urgency to claim the moon Sy landing jl'.here :'

‘ahesd of the Ruuiene.as

" The luggeution that a luna.r base wvas nil:lta.r:l.ly uigniﬁcent m che.l-

“lenged, but its scientific value could never once be denied. "Naturally

the strategic luna.r system (SR 192) and lunar obeemtory ltudiee (SR '183)
exeited :I.ntereet nong "the NASA reprelente.tivee at a NASA-USA!‘ conference
on 13 November 1958 NASA aeked that it be kept apprised of the prosreee
made by the whole space study program, particularly in the ﬁ.eldl of over-
1epping 1ntereste.- NASA vanted especia.lly to knmr of the stra.tegic lunar

eystem etatue and, in return for this Air Force :lnfoma.t:l.on, offered tull

reciprocat:lon .

In succeeding months, the strategic lunar system began to séem rea.s- '. _

ible with a logical extension of current techniques. In the spring of

1959 there wes speculation that a manned lunar lsnding and return m:l.ght
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.be possible by 1967, and a permanent lunar base by 1969. The estimated
cost vas fixed at $8 billion and an snnual operating cost after establish-
ment of the base of approximately $600 million. |

' In accordance with the agreement of November 1958, NASA was kept in-
formed of progress but seemed less and less inclined to reciprocate. Grad-
ually a background of unhappy incidents in NASA-USAF relations built up.
In March 1959, ARDC invited NASA to participate in contractor nidmﬁt
briefings on SR 183. The response wes markedly unenthusisstic, and only
one NASA represeuntative attended. Early in April, NASA created a Lunsr
Exploration Group. The Army and Navy had representatives on the group
but not the Air Force. A short time aftervards, on 17 April, to the sur-
prise of the Air Force, NASA announced’plans for long-range scientific ex-
ploration of the moon.28 It vas at this same time that NASA representatives
were speaking confidently of lunar orbitings and landings in their state-
ments before congressional committees.

' A few days later, at a scheduled Beadquarters ARDC briefing by two
contractors working on the strategic lunar mten studies, NASA represen-
tatives "injected"” the remark that the lunar area was "exclusively NASA -
property.'; This m-ﬁon-cooperative attitude by NASA in the lunar field
became more noticedble as weeks passed, and it came to cover much wider
areaa; Although during the summer of 1959 NASA agreed to participate with
ARDC in briefing the Departmeant of State on space activiﬁien and progranms,
NASA soon reneged. The stated explanation m that NASA must avoid the
impression of compromising its devotion to space-for-peace by seeming to
associate its program with the milita.ry.ag There were suggestions, bow-

ever, that the Air Porce's insistence upon urgency ror_tha overall program

-
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vas very irritating to NASA officials who, sdjusting p].lnu to budgets in
the 1958-59 period, could not conceive of a lunar base except as a ad-yeai- .

30 '
program.

Whatever the cxphna.tion, the trend in MSA-UBAI‘ relations that de-

veloped over the space study program vas d:llcauraging The m-in-space

'pmaectmnmadybeentrmdomdtom anditlookeduthoughm

would also take ovar the lunar exploration and base projects as well, with
not so much as acknowledgement of indebtedness.
Headquarters USAF, however, made no compromise in its effort to better

- relations ss a long-term oBJcct_ive'. - In the lpring-o'r‘ 1960 it was Air Force

policy, and of course ARDC policy as well, to adhere to full cooperstion

with NASA even "at the risk of our own programs. NASA must have the max-

imum possible access to ARDC's ob,jeétivil and aims. in pro,jects.or.'mntual

interest, ">




X. ARPAAIDTHIQMILITAR!PROGRM(, m195&1‘9m1959

The iou of Category IV and most of Category III projects, éive ARPA's
program the lean look of starvation. (See progrem, p 163.) One -gluice and
every bone in the skeleton was visible, but the shrinkage did not alter the
agency's position within the Department of Defense. In October 1958 the
sgency still operated under the bri_g:lnul DOD directive of T February=-~whose
mmber had been changed to 3200.5 on 17 May. If ARPA wes criticized, some-
times with the audible hope that it might be short lived, Becretary McElroy's
reply was always the same: ARPA ves a permsnent eddition. ‘

In the course of the next eight or nine months the overall situation
changed. ARPA's program suffered a few more losses to NASA but genmerally
held its own, moved toward maturity in some projects, and gained several
nevw projects. The criticism of ARPA became more and more outspoken in .
military circles, but the agency was also stoutly detendd, and these opin-
ions were personal rather tban official statements on the part of the Serv-
ices. At the seme time the position of ARPA shifted and slipped lower in
the DOD org_an:lzationa.l structure. |

The Military Space Progrem--Second FPhase
After the division of projects with NASA, ARPA still did work in the

ballistic missile defense area, which in one instance overlapped the space
progrem, and in the space progm 1teelf the ageacy continued active in

research and development for various satellites--six in late 1958 a.nd early

1959. Also, ARPA was instrumental in preparing the way for an effective track-
ing system and supported booster developments as long as permitted to do 8o.

a
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ARPA's Program
In Summer of 1950 before NASA was Probable m%‘aﬂ:er Transfers
“Activated _
1l. Missile defense except Nike-Zeus 1. Missile defense except Nike~
and BMEWS Zeus and BMEWSB
2. Military reconnaissance satellite 2. Military reconnaissance satellite
WS-117L W8-117L (being reorganiszed into
2.1 advanced reconnuuance three separate projects within
satellite : ARPA)

2.2 photo capsule

2.3 2u-m- recpnnaissance

2.4 ménned strategic station

2.5 strategic communication satellite
2.6 global surveillance

3. Militaxy develorments for the ap- 3. Certain to be lost to NASA except
plication of space technology for 3.5 satellite tracking and
3.1 man-in-space - 3.6.3 navigational satellite
3.2 special engines
3.3 special components
«3.1 chemical batteries
3.2 muclear reagctor .
+3+3 solar batteries
«3.4 telemetry (etc.)
Lk Project Argus -
.5 satellite tracking (Space Track)
6 practical application of satellites
3.6.1 conmunications satellite
3.6.2 meteorological satellite
3.6.3 navigational satellite

3
3
L, Olther advanced research projects. 4. Certain to be lost to NASA
h

1 NACA balloon for density
2 ABMA scientific satellite
«3 Army lunar probe
4 Army lunar probe
4.2 Three USAF lunar probes (one fired)
4.3 NRL gadget program to photogra.ph
- back side of moon
4.4 Follow-on program, a contiuua.tion of
the IGY work in
k.b.1l cosmic measurements
4.4.2 astronomical measurements
4.4.3 solar research
4.h.h. biological research
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‘The Satellite Projects

Three of the six satellite types being spousored by ARPA came from
WS-117L. On 10 September 1958, Johnson redefined the Advanced Recounalssance
System and broke it down into separate projects with different designations.
Previously the system designation had ﬁeen changed from Pied Pipet to Seatry,
and now Johnapn kept his name for the true re_conna.iuance satellite that anpioyed
visual (photographic) and ferret (electromagnetic) methods of observation.
He stripped away & series of experiments that had clustered around Sentry
and gathered them togetber as the function _of anothu; satellite, Discoverer,
This project was designed for vehicle and subsystem tests, biomedical
flights, and the mastery of recovery technigues. The infrared subsystem
of ARS tben was redesignated as the Missile Defense Alarm Satellite (li:lﬁu).
Its function was to detect Icm's_ at> practically the instant of their
leunching and thereby appreciably advance the time of warning. All three
projects were assigned to ARDC-AFBMD with the usual countractual arrange-
ment. Tbhese three satellites would depend initially upon Thor boosters
but eventually the operational versions would qnpiqy At.la.s.l

A satellite strategic communication stat:ldn had also been one of the
subsystems of WS-117L, but it was mot until July 1958 that ARPA acted to
support the idea and instructed ARDC to prepare the plan. By that time
the Army and Navy too bad submitted their communication satellite require=~
ments, and a strong triservice interest was vested in the outcom.a ,

The ARDC sbbreviated development plan vas completed on 26 August.
It called for a worldwide communication syiten consisting of several satel-
_ lites in polar orbit and, later, four on equatoriel orbit which, at elti-

tudes of 22,000 nautical miles, would equal the angular velocity of the
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earth and sppear stationary. The primery purpose of the system ves to
alert the United States in a crisis of imminent hostilities, provide SAC
sufficiqnt Miu ‘to mount a retaliatory strike force, and enadble SAC to
exercise comand and control over the strike force once it wes airborne.
The Air Staff approved ARDC's plan and submitted it to ARPA on 30 Septem-
ber 1958.3 ’

After cautious consideration Jolmson epproved the plan on 22 October
but splintered the project, assigning vehicle deveiopnent to ARDC and pay-‘
load to the Army Signal Corps. Here, as in almost no other instance, the
splintering became & major issue because Air Force interest in a cMi-
cation satellite was widely different from that of th§ Army and Navy.

These two services vanted the equatorial satellite to improve the trunking
system for the transmission of critical intelligence information to and
from Burope, the Middle East, and Far East. Such an aid to communication
would provide the Army and Kavy with the dbest insursnce of command and con-
trol for oversea weapons and forces. §ince an equatorial, stationary sa-
tellite, orbiting at 22,000 miles, was certainly far beyond the capabilities
of the United States in 1958, the Ammy and Navy vanted interim repeater
satellites orﬁiting the equator at 2,000 miles. The Air Force had little
interest in any equatorial satellite, and nove in a repeater, for this
satellite could cover only that territory between 75° S and 75° N latitude.
The Air Force wented a polar satellite that would cover areas of the world

where SAC forces vere ﬂying.h

The Air Force protested strongly to Jobnson sgainst his decision, and

*The repeater principle bad been used in Project Score, launched 18 De-
cember 1958. ” '
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he concedgd the need for an Army-Air Force working group to insure that
| the Signal Corps designed a communication package meetiné the needa of
all three services. In the discussions that fow the Army and Navy
vere in mutual support, and agreement with the Air Force was difficult.
"I'he negotiations continued for weeks, with no settlemeﬁf in sight. Johnson
broke the deadlock b& stating on 6 March 1959 that SAC's ueed for a polar
satellite should be met at the earliest practicable date. His decision
resulted in an ARPA-sponsored communication satellite program consistiung
of three major systems: the S8AC polar satellite termed Steer that would
have its first test flight in 15 months, using an‘Atlu-Ageua vehicle; an
interim delsy-repeater satellite designated Courier; and & 2h-hour global
communication satellite named Decree, to be developed sometime in th.e.
l future.S.
In the midst of these discussions, the long-dormant suggestion of a
navigation satellite rose to the level of ARPA approvel. Both the Navy
a.nd the Air Force expressed an interest in such a prb.ject when waking their
recommendations to the Stewart Committee in December 1957-January 1958. But
the Air Force did not iﬁciude it in its' 25 January proposel, and the project
wvag generally regarded as one primarily suppo_rted by the Navy. The purpose
of the navigation satellite was to insure sn instantaneous all-weather
system for determining the position of any point on the globe by passive
means. The receiving station, on ship or shore, or in the air, would
listen for a redio signal from the satellite e&s it came over the bhorizon.
The satellite would relsy to the receiving station the signal for the
Doppler shift, tbe synchronous time, and the orbital parsmeters in effect.

The information would be sufficient to permit locating the circle of
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position within O.4 mile. The project had thevn’an‘le Transit. It vas es-
sentially simple, and in expectation of miniaturization, ARPA was thinking
at the end of fiscal year 1959 of employing it operationally as a pigey-
back peyloed on some prime satellite mission. During the research and
developnen't stage, mansgement was split between AFBMD and the Nﬁvy's Bu_reau
of 0rdnance.6 | .

The sixth satellite project was the elaborated version of the cloud
cover experiment assigned to ABMA by AO 1, on 19 March 1958; In succeeding
months it m been designated the Television Infra-Red Observing Station
(Tiros) and ves being developed to observe weather conditions in target
areas, refueling zounes, landing fields, and ocean operating areas. It
would be for all intents an extension of wéather aircraft operations. Its
payload would consist of television cameras and photocells for infrared
detection. As the project expanded, the Army Signal Corps and the Alr
Force Cambridge Research Center had been admitted to participation. It
vas a prowising project, but in January 1959 Johnson informed JCS it would
be transferred to IIASA.7

In briefing JC8, Johnsou dipped somevbat into the future. He spoke
of a pouible satellite for electronic countermeasures, of a space surveil-
lance platform, a.nd of a maneuversble recovery space vehicle (MRS V). The
latter would insure a means of attack, defense, and escepe, and the ARPA
director expressed his contidencé that vin the end man-ine-space would be
possible. In this connection he referred to the loss of the men-in-space _
project to NASA but polntedly remarked that the Air Force's boost-glide
Dyne Soar would surpass the capabilities of Mercury. Here, indeed, was

potentially a manned space vehicle that could maneuver in and out of orbit ’




68 SN
remaining under sufficient pilot control to operate from and return to
8

predetermined fixed military bases.
It was gratifying to bave Johnson’s recognition of Dyna Soar, but

to some USAF officials his remarks could have presaged its loss either

to ARPA or to NASA. ARPA saw the need of a manned maneuversble spececraft

and could take over Dyna Soar for development if the Air Force advaunced

its orbital vcapability. At the same time, NASA claimed to be the agency

for manned spaceflight and could demand the transfer of Dyna Soar if ARPA

took it as a manned space vehicle., Az one Air Force officer said:g

' The Air Force .bas been successful in retaining control of Dyna

Soar by asserting that it has less than an orbital flight capability.
This procedurs has thus far succeeded in thwarting ARPA's overtures
to take over the program. The Director of ARPA has stated tbat the
Dyna Soar program is the best approach toward the goal of manned
space vehicles having a military capability. It is anticipated that
ARPA will develop some type of a man-in-space program patiterned after
the Dyna Soar program. At the present time, ARPA is conducting inves-
tigative studies on advanced vehicle characterigtics which would be
applicable to such a progrem.

As a gafeguard, the Air Force continued for some time to emphasize the

suborbital rather than the orbifa.l characteristics of Dyna Soar while going

forward with its development as rapidly as weak funding and strong opposi-

*10
tion within OSD permitted.

#At the time that Johnson briefed JCS, January 1959, Dyna Soar seemed to
be moving forward rapidly. Oun 25 November 1957, DD 9% authorized ARDC
to proceed with Dyna Soar, sund on 16 June 1958 the command announced the
selection of Boeing and Martio as dual contractors for the early design
phase. In April 1959, Boeing and Martin submitted designs, and SAB lent
full support. Gradually, opposition in OSD seemed also to be dwindling.
The Air Force felt more certain of its claims to Dyna Scar and by the -
late autumn of 1959 was speeking without constraint of the boost-glide
vehicle as possibly meeting USAF space requirements. (Draft memo by
D/AT, )to be sent by SAF to SOD, 23 Oct 59, subj: Required Action on Dyna
Soar. :
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The Booster Program

As the need for larger satellites became more pressing, the need for
more pmremxl boosters Secane more and more apparent. In the first six
months of 1959, ARPA still had two major propulsion ‘de.velopnent pro,jectg
under way--Ssturn and Centaur. Saturn was the new name given to Junmo V,
the 1.5 mimon-pmnd booster consisting of a cluster or eight engines.
It bad begun with in-house studies by ABMA in April 1957, and on 15 August
1958, A0 14~59 directed the Army Ordnance and Missile Command (AOMC) to
develop the booster. On 19 May 1959, ARPA announced the selection of the
upper stages for the Satui-n vehicle--a two-engine Titen for second stage
and a Centaur as third stage. The Titen would contribute a thrust of
367,000 pounds, and Centaur would add 30,000 pounds. Before the end of
ﬁ.acél year 1959, there were prosp__ects of using Saturn to launch USAF

strategic surveillance satellites .11

Centaur promised great versatility and in 1959 was also being mentioned
as the third stage for Atlas or Titan in lsunching communication and sev-
eral other kinds of satellites. Its wide usefulness mads Centaur applicable
to the ¢civilian space progrem as well as the military, and in February there
were rumors--well substantiated--that NASA planned to take over Centaur
development at the end of fiscal year 1959. ‘After & long series of nego-
tiations between ARPA and NASA,A the former agreed in April tov transfer the
engine to NASA on 1 July. The shift was a blow to the military who be-
lieved f;he civilian agency would place the project on a slower s_chedule
than that advocated by ARPA and delay its availability for the military
projects. Several ségnents within the Depe: :ment of Defense continued to
argue against the decision, but to no a.vail.l The transfer m effected on

12

‘schedule.
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The satellite tracking and surveillence systén was the most compli-
cated of ARPA's projects in 1958 and 1959. The Air Force originated work
on the system in the unhappy days after Sputnik I and II, vhen it became
evident that the launching and flight of friendly and hostile space ob=~
Jects réquired some. form of mniwﬁng. From the viewpoint of national
security, it was essential tov’ detect, ﬁentity, and if possible, determine
the purpose of any satellite. ' » ,

For want of better equipneﬁt, the Alr Force turned to redar facilities
being developed to detect ICEM's. On 5 October 1957 the Millstone Hill |
radar at Westford, Mass., prototype of stations to be used in tbhe Ballistic
Missile Early Warning System (BMEWS), became operational. Because it suc-
cessfully tracked Sputnik, the station was believed the best available
means of tracking satellites and, along with facilities in Trinided, became
the foundation in the slow buildup of a satellite tracking system.

On 3 December 1957, Beadqﬁhrters USAP gave primary responsibility to
ARDC for coordinating satellite data from radio, radar, optical, and pho-
tographic coverage. ARDC, in turn, would transfer the data to the Naval
" Research Laboratory (NRL) and the Suithsonian Astrophysical Observatory.

This arrangement was the first move toward creating hgtional procedures
for trecking space vehicles. Plans progressed repidly end in January 1958,
Project Space Track got under way with ARDC's establishment of a filter
center at Air Force Ceambridge Research Center.'u Shortly aftervards, six
other ARDC centers received conti'ibutory assigmments. By early April 1958
the project was movihg along smoothly. This success, and the growing

space program under ARPA, increased the complexities and requirements of .
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the project. The emerging plana. for boost-glide vehicles and for recon-
naissance, communication, navigation, weather, and scientific satellites,
as vell as hopes for lunar and interplanetary probes, meant a rapid in-
crease in celestial traffic. On 19 June 1958, Headquarters USAF issued
GOR 170, Satellite Defense Syateﬁx, setting forth operational requirements
for a tmcking and control system.

Meanwhile, thg original Air Force-sponsored project was being expanded
by i::lgher authority into a more comprehensive program. On 18 January 1958,
Holaday, who was still the Special Assistant to the Secretary of Defense
for Guided Missiles, directed the Secretary of the Navy to work for the
:lntegra.tion of a:l.lv DOD track:l.ng_ and surveillance agencies into a national
cﬁp&bility.ls Technically, the chief problem was that of dealing with the |
"dark" or nonradiating bodies. In attempted solutions, NRL set up a triservice
comnittee which advised 0SD that ARPA should establish a "surveillance
fence" across the United States. This could be done by utilizing Army and
Navy Doploc and Minitrack detection facilities already in existence or under
development between Sen Diego, Calif., and Ft. Stewart, Ga. On 20 June 1958,
ARPA directed the Army and Navy to combine their facilities into a fence
" along the southern border of the country.

The establishment of the fence created yet another problem--the need
to have an organization to operate the system. The Army and Navy wanted
a new triservice agency; the Air Force wanted responsibility assigned to
the North American Air Defense Coumand (uomlu)).l7 Discussion continued
through the summer, and since agreement proved impossible, ARPA established
the Space Surveillance Task Force., It was composed of representatives

from the entire intelligence community. Its purpose was to study the




problem from the viewpoint of intelligence reqdirqnepta a8 modified by
available tectnigues. The task force récognised the capabilities of the
Air Force intelligence ageuncy, the USAF Space Track project, and_ the filter
center and pointed out that the Air Force had already solved the problem
vithin its own service framework. The next step was to place the work on
a national baais.ls |

At this point, the Presidgnt signed the Space Act of 1958. No one
knew what NASA's attitude would be toward surveillance. The Air Force
hoped for cooperation, but Dr. Glennan promptly asked ARPA to transfer the
entire responsiblility for developing the detection a.nd tracking unit.
Johnson refused on the ground that military interests would be :I.nJurgd.l9

On 5 Noveﬁber 1958, Johnson informed ARDC that the time had come for
an interim control system. Johnson felt that the logical place was the
Air Force Cambridge Research Center and directed ARDC to develop the re-
quired con£m1 units. The data readout facilities of NRL and the Army's
Ballistic Research Laboratory (BRL) at Aberdeen, Md., would be made avail-
able as neceaiary.ao Johnson's decision in a sense acknowledged the great
progress uhde between 18 January and 5 November 1958 by DOD to create a na~
tional space surveillance program, and his choice of the Cambridgé denter
8s the gite for the interim system pleased the .Air Force. It did not |
please the Army, Navy, or NASA.

Before the end of the month, ARDC set up a steering comnmittee to work
. with representatives from ARPA, USAF, NRL, and BRL. At the meetings, the
Army and Navy representatives were openly critical of Johnson's approach.
Out of patience with tedious objectives, Johnson directed ARIC, onil9 De-

cember, to proceed with the program, and on 13 January 1959 issued ARPA's

—— -




System Development Plan for Space Track. It called for an Interim Space

173

. Surveillance System (ISSS) to be operational by March 1960, consisting of
a worldwide et of sensors reeding information to the Cambridge control cen-
ter for data processing. Later, a formal National Space Surveilli.nee Sys-
tem (NSSS) could be worked out.al |

.Mea.mrhile,-'rolloving the NASA request of October 1958 for complete
control of detection and tracking, negotiations had been under way to devise
a method whereby the requirements of the_civilian agency and thé military
could be met. A DOD-NASA ﬁgreenent vas sgigned on 10 January 1959, recog-
uizing the differences between the civilian and military needs. NASA was
pi'imarily inter&sted in information on riights pertaining to research and
development; ARPA was primarily interested in operational flights that
would be of significance for the intelligence community. It was therefore
agreed that NASA and ARPA would both operate detection and tracking sta-
tions with complete exchange of information. NASA assumed responsibility
for a three-station net, with stations in Califorunia, Australia, and South
Africa, and some Minitrack stations for polar and Mercury flights. The
Department of Defense was then left with responsibility for detection and track-
ing from. the Atlantic,.Pacific, and White Sands missile ranges, the east-west
Minitrack fence, and two additionﬂ stations--one in Japan and one in Spain.

Management of the nationsal system was entruatgd to an ARPA-NASA tech-
nical committee organized without Qerv:lce represeantatives. 'Moreover, the-
coumittee worked directly with ARDC and Cambridge, bypassing Headquarters
USAF. The situation was far from satisfactory as far as tbe Air Force was
concerned. Nevertheless, great progress had been made toward an effective

NSS8S in which the Army and Navy were responsible for creating a more’
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effective method of detecting and tracking noncoopersting satellites and

22
the Air Force provided additional sensors and the control center.

At the End of Junme 1959

On 17 March 1959, 0SD canceled DOD Directive 3200.5 under which ARéA
hed operated since 17 May 1958, and issued a new DOD Directive 5105.15.
Though it revived the mumber of the original directive of 7 Pebruary 1958,
it Qctualhr "wiped the slate clean" of the many changes of the past year.
It effected a redefinition of ARPA's prosfam in a series of descriptive
inclosures, which grew to more than a dozen between March snd July 1959.

Under the new directive, ARPA continued to operate in three areas,
though two of them were scmewbat broadened beyond what they had been.
Migsile defense was noy termed defense Aasainst "extra atmosphere offen~
‘sive vehicles,” to include both space vehicles and ballistic missiles;
and propellant chemistry seem now in close alliance with vehicle materials.
The area of the military spaée_ program remained the same, but within it
tbere was considerable shif't in projects. |

i‘he titles of the projects assigned to ARPA under the new directive
reflected the progress being made in the space program and its related
fields. Project Defender covered the activities of ARPA in devising meth-
ods of defense against hostile misslles, satellitek, and other space ve-
hicles. Project Principia and Project Pontus perta:lned to propellant
chenistry and vehicle materials. }

In the space program itself, there were 10 projects. Discoverer,

*

Midas, and Sentry were elements of the old WS-117L ARS, now separated as

the test experiment, infrared detection, and reconnaissance satellites

#Sentry was to be redesignated as Samos in August 1959.
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respectively; Notus and Transit were the cammunication and navigation sa-
tellites; Sheppard was the space surveillance project; and Suzano was a
more recently approved space platroim or orbital base from which to launch
advanced space missions. OSD had also approved a space electronic counter-
measure project dubbed Somnium; added a xA'e‘qu:lrement for Tribe, a sgries

of vehicles for special military space missions; and established Project
Longsight, a series of space studies and system analyses to supply DOD on
8, contimous basis with suggestions of projects that showld be initiated
to satisfy future military requirements. There was a strong similarity

between the stated purpose of Project Longsight and ARDC's space study pro-

gram,

ARPA's Changing Status in DOD

For months in 1958, ARPA held a unigue and powerful position in the
Department of Defense. The director was the voice of the Secretary of
Defense in uttei-l of sﬁace research and. development. Sometimes called a
"fourth service"” or a DOD "task force," the agency had seemed--to JCE and
the services--more like an arm of OSD reaching down into the operational
level of the military services. | |

The Army, Navy, and Air Force felt from the beginning that ARPA should
not be permanent, but as time passed it was evident that ARPA was doing ‘an
excellent job, and the opposition of the Aruy snd Navy vaned. They still
agreed vith the Air Force in late 1950 and early 1959 that ARPA should go,
but they did .not agree it should go soon. Navy spokesmen, for instance,
said thet the Navy was not in the space vehicle business and vas interested
much more in payloads, "in what goés into space,” than in how the payloads

would get there. The implication was that the Navy was no longer d:lsturbed.
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by ARPA as a fourth service since the agency had not attempted to inter-
fere with matters pertaining strictly to the aea.23

The Air Force, on the other hand, was very much in the space vehicle
business since its missiles were being used as boosters for so many satel-
lite and space probe launchings. General Schriever was glad .to acknowledge
the good work done by ARPA but voiced sharp criticism of its disregard of
tested concepts of management, its practice of splintering projects
among the serva.cs, and its failure to recognize the urgency of defin.
ing a mil:ltu_'y posture in space. In January 1959, Schriever did not hesi-
tate to W.thnt ARPA should be phased out at the end of fiscal year 1959.
The elimination of Af!PA would leave DDRAE to became the spece policy agenay
. and permit the services to do their own research and development as they
had done for land, sea, and air reguirements in accordance with definite
mission assignments. |

After Dr; Herbert F. York's appointment as the first Director of De-
fense Research and Engineering on 24 December :|.9'58,;'t tha.r,e vas confusion
as to whether Jobnson outranked York or York outranked Johnson. The sit-
uation elicited some amused but unfavorable comment in congressional hear-
1n§s.25 '
The question was not settled until 17 March 1959, when DOD Directive
5105.15 enumerated ARPA projects and went on to say that they were "subject
to the supervision and coordination of the Director of Defense Research
and Engineering in the ssme manner as those of the military departments

and will be conducted in accordance with the priorities established by the

*See sbove, p 109,
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Secretary of Defense.” The directive thus slipped a new echelon between
the Secretary of Defense and ARPA. |

In May 1959, York explained the arrangement in the course of testi- _
mony before a congressional committee. He said there were four basic, oper-
ating agencies in the Department of Defense--the Army, Navy, Air Force, and
ARPA--do}ng research and develgﬁnent either by :ln-housg work or by contract
with outside agencies. DDR&E would cupei'vine and coordinate all research
and development, including that uaigned to ARPA,

The changes brought about by the establishment of DIR&E were far
short of what the extreme critics of ARPA would have liked. But, whether
they meant a deliberate change in the attitude of 0BD toward ARPA or uot,
they certainly deprived the agency's directoi: of some of the mtl_iorit'y

. given him in February 1958. He was no longer the voice of the Secretary

of Defense in matters of space research and development. That authority

was now vested in York.

' M Operations, October 1957 to July 1959

In the ﬁ.rat.ao months of space operations, the Russians made four
successful launchings. They admitted no failures. The Americans on the
other hand attempted 26 launchings--21 earth satellites, 3 lunar probes,
and 2 interplanetary probes. Eight satellites entered orbit and 13 failed;
the three lunar probes failed, not exceeding 70,000 feet, 71,CVJOOV miles,
and 1,000 miles, respectively. One of the interplanetary probes reached
an altitude of 63,'582.m11es, and the other went into orbit around the sun.

This record put the Americans far abead of the Russians if numbers

alone counted. However, there were other factors to be considered. The

Russians payload began with 182 pounds for Sputnik I and increased in
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Bmtnik II to 1,120 pounds. Furtbermore, the Russian launchings led to
important "firsts"--first to send a satellite in orbit around the earth;
first to send animal life in orbit around the earth; first to have an in-
terplanetary probe place a satellite around the sun. The American weskness
was lack of thrust to send up large payloads, and the United States started
with a payload of 3.5 pounds and increased the weight eventually to a max-
imum of 372 pounds.>! | '

The Russisn triumphs bad great psychologicel-political significance.
Dr. Glennen sdmitted as much when he said in September 1959 that Americans
still "play second fiddle in this space buisiness." The President and the
National Security Council expressed the same view officially and explicitly,
but not publicly, when they acknowledged in January 1960 that the Russian

| "firsts" resulted in "substantial and ehduring gains in the Soviet pres-
tige'."as _

Nevertheleas, thanks to the ingenuity and devotion of NASA, ARPA, Arwy,
Navy, Alr Force, and industrial scientists, the Americans made moteworthy
contributions to space science through the use of miniaturized instruments.
These were made specially to compensate for the nation's lack in rocket-
engine thrust power. The eight orbited satellites were distributed emong
fdur projects--2 Vanguards, 3 Explorers, 1 Score, and 2 Discoverers.

Vanguard alone had received official epproval before Sputnik and was
intended to serve solely as a scientific contribution to IGY. Explorer
vas hastily conceived, primarily as a countermeasure to the Russian Sput-
nik success. Incidentally, it too served to gather IGY scientific infor-
mation though it depended for propulsion upon the use of & military missile

as the 1ift device. Project Score was the Christmas greetings satellite
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successfully launched on 18 December 1958.
Of the four projects, Discoverer was the firgt true military satellite.
Painstakingly prepered by AFEMD after being separated by ARPA from WS-117L,

' it vas instrumented to aid in the development of other military satellites.

It had six main test objectives: airframe and guidance subsystems, stab-

ilization equipment, means of controlling the internal enviromment, re-

action of mice and small primates to weightlessness, adequacy of cepsule
recovery techniques, and proficiency of ground support equipment and
personnel.29

- Discoverer I and Discoverer II were successfully launched on 28 Feb-
ruary and 13 April 1959. Discoverer 1I created a small interpational in-
cident of rivalry, intrigue, and theft. 'I.'he satellite was the first to
contain a recovery capaule; equipped with & retro-rocket ejection mechen- |
ism. It was intended to permit recovery after a few passes around the
earth, and the recovery task force, ¢onsisting of nine C-119's, four RC-121°‘s,
and three destroyers, wes operating off Hawaii. Several attempts to trigger
the capsule failed., Not until the next day, during ite seventeenth pass, |
was the capsule eJected--md this was automatic. It came down reputedly
in & fjord northwest of Loogyear City in the Spitsbergen Islands. The
islands were Norwegian, but under a provision of the 19520 Treaty of Paris,
all signatory nations, including Russia, had the right to exploit mineral
deposits tt_xere. Numerous Soviet mines existed in the region and the island
vas inhabited by Ruseians in 1959. The capsule, therefore, fell almost in
Soviet laps. It was not surprising that neitber the Americans nor. the Nor-
wegians could find the capsule, but they sew evidence that the Russians

had found and shipped the prize home to their own space scientists. The
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April issue of Current Intelligence Digest published the following com-

ments on the incident:

A search party was lmmediately organized and the search continued
through 22 April with negative results. During the search in the
Spitzbergen area, & helicopter crew observed footprints in the snow
and evidence of a heavy object being dragged through the smow into
the entrance of a Soviet mine. The Air Attache in Oslo, Norway, re-
ported that discussions with Colonel Tatum, Air Rescue Commander,
and Lt Colonel Metheson, AFBMD, revealed that Russian indigenous
pergomnel did retrieve the capsule on 15 April. The USAIRA, Oslo,
also reported that several days later, & Russian ice breaker was
sighted entering and departing Longyear City, Spitzbergen.

- il et gt M. dvese BN B s,
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annliiann 1

XI. AIR FORCE SPACE POLICY AND SUPPORTING ACTION,
1957-59

Perhaps the most disturbing thing about Sputunik was the paradox of
its ﬁndania.ble importance and its imprecise significance. There was uni-
verssl pride in the satellite and sn intuitive understanding that history
was in lsbor with one of its great crises. Change was imminegt, but with-
out clairvoyance of what the ch;nge would be, the world strained with
anxiety for the mture--ahd with nostalgia for the comfortable ways of
Ea.rth.l . ‘

In tbhe conflict between the opfonents and proponents of a militexry
space program, no one denied that a scientific program was essential be-
cause little was known about space; but for that same reason many denied
the need for a military program. To this argument tha militu'y replied
that despite existing ignorance of what space warfare would be, space, as
an area of operations, would eveni;ually shatter the old-time concept of

land, sea, and air missions. In time, space wveapons would erase existing

lines of respousibility. The United States must develop a.military spage

competency parallel with scientific knmrledge- or one day find itself help-
less under a devastating blow., The question was whether the nation should
geek merely the scientific exploration of space or both the exploration
and control of space. The military were careful to point out that capa-
bility to control space did not necessarily mean the abusive exercise of
that contml.2

In the late months of 1957 and early 1958, the military frankly

il
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admitted they could spesk less fluently of space warfare than of infantry
maneuvers, of n_a.va.l blockades, or of strategic bombing. Tbey hcked the
experience. "There is a lot of scieatific data that we can get from ex-
ploration of space," sald General Schriever im April 1958, but it is "im-
possible, I would sa& now, for eny man to predict exactly how important

space will be for military purposes, locking into the future, 20, 30, or
N

4O years. w3

In December 1959, an' Air Force position paper commented:

Bcientific and engineering contributions to the solution of
military problems have revolutionized warfare. The invention of
guopowder, the steam engine, the submarine, the airplane, the tank,
radar, nuclear weapons and the ballistic missile, to name only a
few examples, have had profound effect on military strategy and
the balance of power between nations.

The latest coutribution and perhaps the greatest technological
change of all, is man's first step into space. It can be clearly
foreseen that military space systems will alter current military
concepts and strategies, even though the exact nature of their use
and effect cannot be delineated over the long range. Recognizing
that the military potential of space is of such significance that
within this century it mey well determine the future history of
the world, the military must exploit thie potential in the national
interest.

- If the military did not succeed in the two years since October 1957
in reaching a clear conception of space warfare, it was not for-want of

trying. The effort was persistent, but the objective was too big to be

seen without perspective. Army, Navy, Air Force, and JCS analysts attempted
time and again to foresee the role of the military in space but ended always

with nothing more than a laborious listing 6:! ‘satellite projects under de-
velopment. A list of ship classes could not explé.in naval strategy or
tactics, or the significance of sea power, and lists of possible space
vehicles did not explain space strategy or tactics, or the significance
of space power. The best that could be done was to speak of the "military

—

uses of space."
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The inability of strategists and tacticians to prepare handbooks on
spece warfare in no vay uwm from the obviously great militery sig-
nificance of space. The Army, Nevy, and Air Force knew that somwebov, end
in some way, space would become the transcendent factor in preserving pgacé
or, failing that, in winning the var. That knowledge was the impartgnt
thing, and the DOD space pro.jects. were as much exploratory for military
ends as the scientific projects were exploratory for scientific em;la.

In the first two years of their explorstory efforts the military were
keenly aware of the need to reconcile their requirements with a national
space policy that leaned more ﬁmrably toward the civilian-scientific
program. The services had also to fortify their separate positions with
doctrine and with attempts to obtain assigned roles and missions. The

prospects of space were limitless, and the services vied among themselves

~ for dominance.

Military Reactions to the Space-for-Peace Poiiqx
After Januery 1948, when General Vandenberg asserted that responsibil-
ity for satellites logically‘ belonged to the Air Force, there was no fur-
ther ﬁolicy statewment on space prior to Sputnik. In the contusioq that
followed Sputnik, ‘the Adr Force felt the ﬁeed of a new atutemgnt’, especially
as a talking paper for its representatﬁea appearing before congressional
comittees. The task of preparation fell to the Office of the Deputy Chief

of Staff/Development.

On 6 December 1957, DCS/Development forwarded to the Chief of Staff, USAF,
a policy statement that affirmed the loyalty of the Air Force to national
objectives and asserted that the control of space vas essential to national

security. Countinuing, the paper declared that the Air Force was the logical
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agency to achieve this military power because there could be "no division,
- per se, between air and space; only one indivisible field of operations
above the surface of the Earth.” ' |
In referring to Air Force support of national objectives and the
desire to exploit the military advantages of space, the policy statement
fingered an unpleasaunt dichotomy from which the military could not escape
during the next two years. The national object:lve was expressed in the
President's space~for-peace policy, so phrased in pre-Sputnik dbvs as to
exclude the military from those regions beyond the aerodynsmic capabilities
of airpower.* Had this seme principle been part of the freedom of the seas,
the navies of the world would have been excluded from the oceﬁnq beyond the
three-mile limit. Noné denied the ideal br space-for-peace but the resul-
tant restrictions did not jibe with the obligations of the u:llita.ry for
the security of the United States. From the beginning to the end, the
Army, Navy, and Air Force were united in expr'énsins their acceptance of
space-for-peace as the ﬁatioﬁal objective, but until international arrange-
ments could guarantee that all nations would follow the same ideal, an
Americen capability to control space was easential to the liberty of free

‘people.e : ‘

*Even before Sputnik the Air Force was aware that space had serious impli-
cation for airpower. In the spring of 1957 the Air Force General Counsel
undertook a study of "air space” and "outer space" definitions, the
legality of satellites in transterritorial flight, and the legel compli-
cations of space defense. Of equal interest were the less cosmic subjects
of interservice rivalry, military budgets, and possible changes in the
structure of the Air Force. The General Counsel moved slowly, bowever,

and in March 1958 was still weighing the advantages of various alternative
policies before recommending an official position. (Memo, Col R.L. Johmson
Dev Div, D/R&D to D/Plans, 15 May 57, subj: Future of Satellite Operations.$
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In seeking to adjust their iova.lty to the President's somewhat ex-

treme position and their obligations to safeguard the defense of the United

States, the military did not criticise the space-for-pesce policy but
sought rather to determine for themselves how effective international
spece lav ves i:lkely to bé,‘ how it would curteil their own activities,
and how far they should go in presenting a case for military spece proj-
ects. |

In March 1958 the three services took advantage of their invitation
to assist the National Security Council in its preparation of the Prelim-
ivary United States Policy on Space (NSC 5814/1). They expressed tbeir
views and were at one in supporting the ideal of spece-for-peace. They
were also at one in varning sgainst emasculating the Am:llita.ry program,
After its NSC recommendations, the Air Force undertook a second study,
for Air Force eyes only, on the reuibiiity of an international lawv for
space and its effects on the military space program. The task required
five months to complete, and DCS/Plans nd Programs drev upon the advice
of all interested Headquarters agencies as well as the Air University and
Rand COmora.t:lon.9

On 22 August 1958 the A:lf Force "Study on Sovereignty over Outer-
Space" was completed, and by 8 Octbber_ it was distributed among Headguar-
ters offices vith the recommendation that it serve as the basis for de-
veloping future studies by the Air Staff when called upon for comments or
actions related to an international law for space. It was Air Force doc-
trine, under this paper, that the Government should avoid committing itself
on any current isﬁue. Time was needed to evaluate the totally new condi-

tions being created by the space age. It seemed particularly unfortunate
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for the Department of State to assume, as it vas uuminé, that silence

on space claims in relstion to specific events, such as Sputnik's trausit,
implied a general waiver of claims. Effective 1ptomtiom control of
space conceivably- couid come in the future, but it was a goal not a reality.
In supporting the. President's policy, the military should urge and assist
in obtaining international cooperation in projects not pertinent to national
security, thereby contributing to the eventual attaioment of the nstional
objective. At the ssme time the Air Force should seek spproval of an ade-
quate progrem of‘res‘urch and devéloment ﬁnd_work_ tovard the formulation
of projects to meet the scientific, commercial, and military needs of the

United. Bta'oeg. The military goal musf alwvays be the prevention of Soviet

dominance in apace .10

The passing months brought no variation in themes. The Govermeht
continued to speak of space-for-peace, to negotiate in the United Nations
for acceptance of the policy, to find powerful support for the idea in
Congress and among the people generally. The ﬁilitary continued to face
the dilemma with the same uneasiness. On 2 May 1959 the Chief of Naval
Operations wrote to the Chairman of tbe Joint Chiefs of Staff:

.I have noted recent statements by members of Congress, and of
the Executive Department, with a generally favorable and public re-
action on "the peaceful use of outer spece.” I view with concern

the adverse effects on national security of an unrealistic or restric-

tive international agreement to use outer space solely for peaceful

purposes. The U.S. Military Services have responsibilities which
require the use of outér space for research, development, and oper-

ation of weapons systems. Until an enforceable and positive guar-
antee of control in the use of space can be made, this will remain so.

The Joi’_n-t Chiefs on 22 May forwarded an elaboration of these views to
the Secretary of Defense. It would be, they said, a most serious matter
to restrict the services in their use of apabe before an enforceadble inter-

national control came into being. The current and future capabilities.
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of the armed forces lhogld not be hampered by premature agreements to keep
space for puée, and the JC8 hoped. that its opinions would be considered

- 12
before the United States comnitted itself to definite agreements. Seven

months later, in December 1959, the Assistant Vice Chief of Staff, USAF,
13
Maj. Gen., Richard M. Montgomery, said essentially the same thing:

The President's announced policy is /that/ the exploration of
space and, therefore, this country's space programs, will be used
.only for peaceful purposes, and for the good of mankind. Failing
that, however, the Air Force believes that there is a great poten-
tial in space from a military standpoint, and that this potential
must be developed. _

The Doctrine of Aerospece
The service chiefs were not alveys in unanimous agreement on questions -
of space. Nothing divided them more sharply than the UBAP claim that the
continuum of air and space gave the Air Force the respousibility, under
accepted roles and missions, to become the service of primary interest
in space. This had been the argument, A implicitly at least, in Vandenberg's
statement of January 1948. it vas repeated in the policy statement of 6

December 1957. And again, in March 1958, the Chief of Staff, USAF, General

14
White, wrote:

For all practical purposes air and space werge, form a continuous
and indivisible field of operations. Just as in the past, wben our
capability to control the air permitted our freedom of movement in

the land and seas beneath, so, in the future, will the capability to
control space permit our freedom of movement on the surface of the

earth and through the dtmosphere.
~ Though numerous Air Porce officers repeated the same thought in pub-
lic statements, in articles, and in classified papers during the succeeding
months, the doctrine of air-space éontinmm vas not propagated systematically.
By the time 1958 was well advaaced, ARPA and NABA acquisitions and

actions had virtually wrecked the proposed USAF astroneautics program of
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25 January, and the Air Staff felt it was oqnntial t0 undertake a counter-
offensive to regain if pbuible some portions at least of its program.
There m need to reassert the doctrine of air-space continmmm and define
it in terms that lent emphasis to the concept. The movement came to @
climax in the last days of 1958 vhen the Air Staff was preparing s talking
paper for the Chief of Staff in his scheduled appearances before congres-
sional committees. This meant redoing the policy paper of 6 December 1957
with emphasis on what the Air Force had contributed to both the military
and scientific space programs during 1958, s reassertion of the air-space
continuum doctrine, and a restatement of Air l"oree‘ clajms to overall re-
sponsibility for the development énd control of space vehicles, granting
recognition of limited Army and Navy needs. The policy statement was com-
pleted on 30 Jsﬁua.ry 1959 and was consonant with the accepted roles and
missions rér opéra.tions on land and sea and in the air. It spoke of the
‘airespace continuum as "aerospace"--a temm used for some time within a few
>A1r Staff offices--and defined thae term in such manner as to Juatﬂy Alr
Force claims as the service of ﬁrmuy interest theré.l5

On 3 Pebruery 1959, General White appeared before the House Committee .
on Science and Astronautics. He expressed the desire of the Air Fo:;ce, to
promote the peaceful use of space for the benefit of maukind as sought by
the Presidepnt. Pending effective measure © that end, hcﬁever, White
declared that the right of the Free World to explore space depended upon

1
a "strong and capable deterrent aerospace force." He added: 6

The Air Force has operated throughout its relatively short history

in the sensible atmosphere around the earth., Recent developments have
allowed us to extend our operations further away from the earth, ap-
proaching the enviromment popularly referred to as space. Since there
ig no dividing line, no natural barrier separating these two aress,
there can be no operational boundry between them. Thus air and space
comprise a single continuous operational field in which the Air Force
must continue to function. The area is serospace.
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Genersl White thus brought to the fore the old doctrine of air-space
continuum. . A
The significance of the definition was not missed, and the reaction
vas less than unanimously enthusiastic. The criticisa that rose within
the coomittee overflowed and spread far boyond the limits of the room.
The next dey Répreee’nta.tive Daniel J. Flood of Pemnsylvania, in hearings
before a subcommittee of the House Committee on Appropriations, allowed
himself the pleasure of sarcasm. He epitomized the feelings of many Air
' 1l
Force critics, both civilian and military in the following dislogue: 7
Rep. Deniel Flood:
Boys, the Air Force has come up vith a new phrase, "aerospace”.
That is a beauty. Even Winchell could not think that one up. That
means everybody is out of space and the air except the Air Force, in
case you don't know it. BHas the Air Force, without consulting any-
taken the Navy out of the air and space? . . . /[The Air Force
has/ now staked out a claim to "eerospace”. That is their pigeon--
space and air. Do you know about it /Mr. Gates/t . . . You Navy
people had better get into this space thing, because I have been
around here for a long time, and I have seen this happen in other

areas. You had better get back into space or you "aint" going to
be in space.

Thomas S. Gates, Secretary of the Navy:
We have a little thing called Vangueard which is doing pretty well.
Rep. Daniel Flood:
I know, I agree with you. But the honeymoon is over for the Air
Porce. There will not be many aircraft around when the sons of the
flyboys go to the Air Academy. They have to have something to stay
-in business. You had better get into there, or you won't be around.
General White did not retract the claim of the Air Force to aerospace,
The criticism at least accustomed all ears to the sound of the word, and
it made known the position of the Air Staff. The discussion continued
through the remainder of 1959 but gradually the comments lost sharpness.

In its finel form, officially approved and incorporated in AFM 1-2,

o
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Deéubcr 1959, the definition stated:

The aerospece is an operationally indivisible medium consisting
. of the total expanse beyond the earth's surface. The forces of the
Alr Torce comprise a family of operating systems--air systems, ballis-
tic missiles, and space vehicle systems. These are the fundsmental
aerospace forces of the nation, ' »

I.ogicd.'w the doctrine of uerospacé expressed the thought that airpower and

space power are the same thing and should be vested in s single service which,

vhatever its official title, would be the aerospace fom. .Bpaoe vehicles
would be snother category of vehicles for employment in the regions above
the surface of the earth to belp deter war or, fuqu that, to help win
the m.la ' ‘

Thes Air Staff felt that the doctrine of aesrospace epitomized USAF space
kpolicy, cmplgte].v adjusted to the accepted theory of roles and missions.
But a doctrinal pronouncement Q.id not autmt;ca.lly correct the situation.
Historically and logically the Air Force claims could be justified, and
they could even be made to fit the Air Force needs and capabilitieﬁ as pro-
Jected into the 1960-70 decade--though prophecy was dangerous in an age of
technological change. Nevertheless, the unhappy fact remained that in the
first part of 1959 the Air Force still haed no space program in being that
could justify ciaima to space 1eadersh:lp.19 '

The task confronting the Air Staff was to devise some way of persuading
OSD to aseign space missions and projects to the Air Force to £i11 the vac- -
uum created in 1958 by fhe losses to ARPA and NASA. ‘.l'hsrevv’ere two possible
approaches: to request a redefinition of service roles and missions not

yet updated to meet the.demands of the space age* or to pursue a slower

#At the end of 1958 the functional responsibility of the Air Force derived
from three documents: the 1948 Key West functions paper, DOD Directive 5100.1
of 16 Mar 1954, and its revision of 31 Dec 1958. The Key West Agreement was
prepared without thought of the space eage, and no changes had been introduced.
Nor were there provisions in 5100.1 to meet the current techmological develop-
ments or the new political-military situation. (Ltr, Gen T.S. Power to Gen

T.D. White, 9 Feb 59.) w
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course but accﬁlemtg development of speciﬁc aerospace hardware with the
approval of ARPA and NASA. To request clarification of missions without
possessing the_hl.rdw.re might provide the Army and Navy an excellent oppor-
tunity for refutation to the permanent dstriment of Air Force claims.
Hesdquarters UBAF chose to move slowly, and Genersl LeMay, Vice Chief, ex-
plained this approach in a letter of 17 March 1959 to General Fower at BAC;al

Specifically, we intend to sccelerate the development of sero-
space hardware and iutensify our efforts to cbtain early official v
sanction from the National Aeronautics and Space Administration and
the Secretary of Defense for the Air Force to pursue these develop-
ment projects . . . . While recognizing Army and Navy interest in
aerospace projects, we would seek to limit their participation to a
coordinating role. Furthermore, we are making every effort to place
qualified Air Foice representatives in key positione of influence
in the Office of the Secretary of Defense and other govermental

organizations concerned with space activities.

__y-Air Force MR D:lnﬁreenent
In 1957 and the early part of 1958 the Army seemed to have better

space claims tban the Navy. There-m the undisputed fact that the Army
could have put a satellite in orbit before Vanguard; and there were the
impressive Explorer orbitings on 31 January, 26 March, and 26 July 1958.
Slowly the tide turned. There‘ vas the launching of Vanguard I on 17 March
1958 and the WSAF success in placing the Project Score satellite V(Atlu
missile) in orbit c'>n 18 December 19568, Thus, the Air Force and Navy both
showed a competence to equal that of the Army before the beginning of 1959.
If it had not been for the Saturn booster project, the Army would bave had
an ingignificant space role for the future. Even with Saturn, the tremnd
was toward a Na.vy-A:Lr Force race

"~ In the spring of 1959 the Chief of Naval Opera.tions establiahed an

ad hoc committee under Rear Adm. Thomas F. Connolly to determine the

anll™=
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Navy's astronsutics policy. Three months later, CNO spproved the Comnolly
report. It called for a comprebensive progrsm to enhance the "roles and

- missions presently assigned to the Navy" and cited the Pacific Missile
Range (PMR) as a ujoi coutribution by the Navy to the national space pro-
_gram. At once CNO estn.blilhed in l}iloffice tbe Astronautics Operations
Division (Op-54) and the Astronsutics Development Division (Op~76). At
the same tﬁne the lavy.aiamed & more sggressive a.ttit;xdc in the long~
standing dispute with the Air Force over FMR-Vandenberg AFB relgt:lona.zz

The Pacific Missile Range and Vandenberg were in juxtaposition because

both were carved from an SG,OOO-acre strip of California coastland, formerly

the Army's Gamp Cocke. In 1956 the Air Porce obtained 67,000 acres of the
northern part of the tract as a training-operaticnal area for ballistic
missiles. It was nemed Cocke AFB until redesignated for Vendenberg in
October 1958, and it was placed under the administrstive and operational
control of AFEMD's 1st Missile Division (later reassigned to SAC). Before
the eﬁd of 1957 the Air Force was constructing Thor and Atlas pads at
Vandenberg that could be used either for training or operational purposes.
As soon as a military space program seemed probable, it was evident that
Vundahierg offered specisl advantages for» launching polar-orbiting satel-
lites, since the boosters would pass over no land north of Anta.rtica.as
Meanwhile the Ravy obtained permission from OSD in December 1957 to
combine the remsining southern part of Camp Cooke, totaling 19,000 acres,
vith the Naval Missile Test Center, which bad been operating at Point Mugu,

90 miles. to the south, since 1946. The Navy would develop its new possession,

the Pacific Missile Range, as a national facility and companion to the At-

lantic and White Sands missile ranges.ah
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Since FPMR would serve all sgencies needing :_ltl special facilities, |
the Navy and Air Force were certain to overlap in operational activities
and interests. To forestall misunderstandings, Adm. Arleigh Burke, Chief
of Naval Operations, and Genersl White, Chief of Staff, USAP, begsn nego-
tiating early in 1958 for an agreement, which they signed 5 March. It pro-
vided for coordination in fixing radio frequencies, firing schedules, and
the avoidance of undesirable dmi;ica.tion. Range safety remained with the
Navy or the Air Force depending upon the responsibility for tracking spe-
cific missiles, but this provision vas in contradiction with the Navy's
proprietary autbority for flight pmtion of missiles, control through
flight and Mt, and operatiop of the range safety equiment.as

The agreement was of little benefit. The Navy formally opened the
Pacific Missile Range in June 1958, and at once Navy-Air Force misunder-
stamungi began. The trouble started at the operational levels of PMR
and the lst Missile Division. Small questions, such-as basing a Navy drone
aircraft on Vandenberg, were followed by accusations and counteraccusations
of iwproper coordination and lack .o:r cooperation. Other contentions in-
volved the means of insuring safety for Southern Pacific Railway trains
passing through PMR-Vandenberg territories during missile-satellite launch-

ings, the 6uthor1ty to reimburse the railwsy company for necessary inter-

‘ruption of its schedules, and the right of PMR {0 negotiate a unilateral

agreemept with the railwey regardless of objections either by the lst Mis-

sile Division, 8AC, or Headquarters USAF.

A much more aerious misunderstanding arose in February 1959 when ARPA

directed the Air Force to launch Discoverer satellites on 28 February, 13

April, 3 June, and 25 June into polar orbits from Thor pads at Vendenberg.
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'.l.‘hé Discoverer trajectories passed over PMR territory. Each time for the

seke of safety, the Navy evacusted PR, where work was proceeding on

two Atlas pads for the Samos and Midas projects, and the entire village

of Surf, located between FMR and Vandenberg AFB. The Navy also halted

Southern Pacific trains. The cost of these evacuations and delayed work,

wvhich hnted for several hours or several days depending on the countdown,

ran into counsiderable sums, and of course brovnd most o.unoying to the ci-

vilians arfected The Air Force felt th;t the evacuations were unnecessary

sivce it considered the odds to be 200,000 to 1 egainst fatalities. The

Navy's rebuttal was that tﬁe odds were only 20,000 to 1. The real point

at issue vas reaponnibility for safety, a question complicated by the

contradiction implicit in the Burke-White agreement of March 1958.27
For the Air Force the significance of the PMR controversy involved

not only the control of important facilities on the vest coast but also

Qtrategy, roles and missions, and the future functions of the Navy and Air

" Force in space?a On 13 December 1958, General Power wrote General White:

The Ravy appears to be using cuatodianalﬁ.p of the Pa.ciﬁc Mis-

sile Range to develop an ambitious space program centering on this
range. The implications of Navy planning are not significant on the
surface but could be devastating. The precedent for the control of
space could be well established, yet easily disguised with the devel- -
opment of world-wide launch, tracking and control facilities. The
agency controlling space facilities w:lll_ control the space missions.

Power cited two documents in support of his contention. A special 08D

comnittee report of 18 August 1958 recommended transfer of the southern

part of Vandenberg to PMR, and an Aerojet Corporation report, prepared

under contract with PMR, recommended expansion of the range to include six

méjor divisions: Polar Orbit Range, Equatorial Orbit Range, Interéontinenta.l

Range, Intermediate Rangé, Anti-Missile Range, .and Extended Sea and Inlﬁnd Range. -

General Power's views seemed not without justification when Admiral

it
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Burke said in Januery 1959 that the Navy with 08D concurrence had projected
a 1l5-year expansion plan for the FMR complex at an estimated total cost of
%‘ billion. The plan called for six separate firing ranges--Sea Test, IREM, ICHM,

P rhe 0SD-Kavy

Polar Orbit, Equatorial Orbit, end Anti-Missile-Missile.
Plan was practically an ungqualified adoption of Aerojet's recommendation.

To USAF officers at Vandenberg and at PMR, 1t appeered that the Ravy
wag consistently trying to establish control over Vanm. This was
brought out in numerous proposals that followed in rather rapid sequence--
requests for the physical transfer of Vandenberg missile assembly buildings
f.o PMR, the move to acquire temporarily the use of 400 acres from Vanden-
berg's area, the use of Vandenberg airstrips by PMR gircrm. The conten-
tions went on into the lpring.sl

With each week it became more and more evident that the Me-ﬂhitc
paper of March 1958 was no longer applicable to a rapidly changing situa-
tion. The Navy then prepared a proposed triservice-NASA agreement. The
Air Porce rejected it because its provisions threatened control of Vanden-
berg operations that ":hnﬁugned directly on.the future of the Strategic Air
Command in space." Negotiations continoued, bowever, at the chief of staff
level. Before a satisfactory arrangement was reached, the dispute at PR
sud Vandenberg became yet more unpleasant ‘in counection with the "Discoverer
crisis" in August 1959. Discoverers I and II were successfully launched
on 28 Februsry and 13 April 1959, but Discoverer III and IV, bisuAnchsd 3
and 25 June, both failed to orbit. The Air Force vanted to move the exit
azimuth for future Discoverer launchings eastward to take advantage of the
earth's rotation. PMR's comander claimed that the shift would endanger

civilian life and property; the Air Force replied that the chance was 1 to
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1,000,000, The question still remained unsettled when Admiral Burke and
General White signed the new Navy-USAF "Agreement for Coordinsted Peace-
time Operation of the Pacific Missile Range” on 22 September. The agree-

*
ment represented a compromise in the Navy's favor, but the understanding

had already been "overtqken by events" that were favorable to the Air !'oree.32

A Time for Decision

During the epring end early sumoer of 1959, interservice tension
mounted. The criticism of the doctrine of uﬁrospace, the PMR dispute, and
the expressed desire of the Air Force to regain managerial control of re-
search and development for its space projects were indicative of the prev-
alent restlessness. Moreover, it was time for cha.i:ges in priority of
projects. Some of those accorded highest pa.tiongl priority for research
and development in Ja;nuary 1958-~Thor, Jupiter, Jupiter-C, and Vanguard--
could be removed from the 1list in March 1959 as having passed beyond that
stage. On the other hand, mcm,’ Diﬁeoverer, and Sentry had advanced to
the place vhere they sbould be accorded highest priority status. Soon the
Secretary of Defense would have to make assigmeents of operational control

for these satellites. Clearly a time for decision was at hand..33

#The agreement listed three major responsibilities of the Navy--range
safety criteria, including approval of safety plans, procedures, and
equipment for all miseiles, satellites, and space vehicles launched at
PMR; coordination to prevent duplication of range facilities and equip-
ment; and the provision, maintenance, and operation of .all common-use
facilities, including ground instrumentation and the equipment required

by Joint tenancy agreements. 'Air Force rights were protected by the agree-
ment to reserve for the service sponsoring the flight the control of flight
preparation, the launching devices, and the missiles, satellites, and
space vehicles themselves while in flight until the impact of missile or
until the lasi-stage burnout of satellites and space vehicles.

o
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An Air Force Attempt to Forcs the Issus

Although the Chief of Staff decided in the late winter of 1958 not
to request a redefinition of service roles and missions, the decision
did not pi'eclude the request for operational assiguments as satellite
projects approached the end of developwent, Since it had been umed
that the Sentry reconnaissance satellite would eventually be placed under
USAF operational control, the Under Secretary of the Air Force informally

. asked the Secretary of Defense on 26 February 1959 to approve the transfer

51-. once. The Secretary of Defense agreed to consider ths transfer if an
official recommendation were mede., By 15 April 1959 the Under Secretary

of the Air Force had a recommendation from the Air Staff that the transfer

of Sentry from ARPA to USAF be effected 1 July.%

' The request for operational control of Sentry was extended to cover
Midas too, and Headquarters USAF was optimistic. The field agencles, ARDC
and AFEMD, appa.renth vere not aware of what was happening, and on 18 May,

General Schriever, ARDC's commander, wrote identical letters to Generals

Gerhart and Wilson containing the following pa.rosraph:ss

It is important that we get all or part of the space mission
assigned to the Air Force as soon as possible including operational
as well as development aspects. The Air Force is expending a great
deal gf time on space efforts much of which could be made more pro-
ductive if the military space mission were clearly assigned. We could
then pursue both our development and operational speace efforts more
aggressively. Moreover, such an assigmment would do much to reduce
the extensive and detailed "assistance" we have been getting from the
Department of Defense, and place us in a better position relative to
the National Aeronautics and Space Administration. It would permit
us to plan and integrate our resources more effectively. It would
also do much to clear the air between the Services and reduce the
reactive efforts that take up so much of our time and keep us con-
stantly off balance.

The two deputy chiefs of staff, in their reply to General Schriever,

- did little more than hint at the situation developing in the Pentagon.
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'i‘wo weeks later, vhen Schriever attended a briefing thére, he learned of
the effort the Air Force had mede to recover same of its lost projects.
He learned also of & nev position paper, completed 4 June, derived from
the doctrine of serospace. It stated that the Air Force would seek manege-
ment responsibility for the research and development projects vital to
space dominancy, requ;est recognition as the executive agent of the Depart-
ment of Defense for coor_dinatioh and integration of research and develop~
menf. facilities and resources, and ask uqigﬁment of space systems to SAC
and NORAD when operationa.fl..36 _
The Navy's Appeal for a Space Command

The Army and Navy were aware, of course, of the Air Force move to

obtain assigmment from the Secretary of Defense of Sentry and Midas, and
there was every reason to believe that, in view of McElroy's statement in
the Armed Forces Policy Council meeting, on 26 February, he wvould reach a
decision in the near future regarding the disposition of ﬁhe two pﬁjects.
On 22 April 1959, Admirel Burke suggested to the Joint Chiefs of Staff
that the indivisibility of sxiaee and "tbhe prospective magnitude of astronau-
tical operations" re,qgiz?ed the establishment of a general military space
sgency. It would be under the direction of JCS and responsive "to the
operational requirements of ARPA and NASA." Burke argued that the national
interests would be served if "all facilities and functions” applicable to
space vehicles and satellite operations, "including vthose of the three na-
tional missile ranges," were coordinated under a single éomand.37
The proposal ran counter to Air Force thinking that satellites should
be operated by the service of primary interest, and it struck sharply
agg.inst the doct.rine of aerospace. The Chief of Naval Operations knew

e, e, i
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that his recommendations wouid be opposed by the Air Force, but he also

"knew that they would be approved by the Army and that he could count on

the old Army-Navy advantage of 2 to 1 in JCS recommendations. Burke was
therefore scarcely surprised when Gen. Maxwell Taylor, Chief of Staff, USA,
gave full concurreucg. The admiral must also have expected General wrlite's
obJeétion to such ﬁ command taking over the "functions" of military space
operations. White argued that the responsibility should go to the unified
and specified commanda. The Joint Chiefs referred the question to the

Joint Staff with a request for recommendations by 15 .‘Iune.38

ARPA's Move for a Mercury Joint Task Force

On 25 May, vhile the Joint Staff still considered the Navy's proposal,
Dr. Glennan requested DOD assistance in ﬁhe _tracking and commnication pro-
gram for Mercury men-in-space ﬂighta.39 The Secretary of Defense banded
the gquestion to a six-member ARPA-DDR&E-NASA committee that promptly turned

to the Navy's propoeal for a joint military space command and tbhe objece

. tions of the Air Force to such an organization. There was thus a direct

if unintentional connection.between the Navy's proposal and ARPA's sugges-
tion, after the joint comittee completed its deliberations, for a Mercury
joint task force. The Air Force concurred with ARPA but assumed that the
task force would rema‘in. under ARPA, not JCS. The Air Force recoulnendg-d
that, since the needed facilities were part of the Atlantic Missile Range,
the AMR commander should also serve as task force cma.ndzr.ho

On 30 Juve the Department of Defenge informed Glennan that the mili-
tary would support Mercury with a task force and appointed Johneon, in
cooperation with Glennan to work out an initial plan. In a meeting of the

ARPA, Army, Navy, and Air Force ad boc group, all but the USAF representatives
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advocated a task force under JCS that could also serve as the nucleus of
the spacé coumand proposed by the Navy. Despite Air Force protests, the
ad hoc group requested ARPA to prepare a paper with this reéomendat:lon
for service concurrence and presentation to the Armed Forces Policy Coun-
cil for approval. The proponents of the task force held théir roint and
went so far as to draft and redraft a DOD directive to that effect even
 after NASA signified a preference for a much simpler “coordination g;-oup"
under AMR's commander. ' ‘

Suddenly the situation changed. As a result of NASA's recommendation
and some personal intervention at the OSD-OSAF level, kbn 2l July the ARPA
ad hoc group released a draft directive much nearer USAF desires. It des-
1gnab§d Lt. Gen. Donald N. Yates, the AMR commander, as DOD representative
for Mercury support and made him reapohsible to the Secretary of Defeuse.
His additional duties included the preparation of p_laﬁs to support the
operation; direction and cozitrol of assigned DOD facilities, forces, and as-
gets; and the' furtherance of DOD specific missions to aid the pro,ject:.lf2

Meanwhile, the Secretary of Defense had shown something less than
enthusiasm for a joint space command. |

McElroy's Decisions of 18 September 1959

In the midst of discussions concerning USAF's transfer request, Burke's
Joint-command proposal and NASA's Mercury support requirements, McElroy on
29 May 1959 asked JCS to recommend assignment of operational 'responsibility
for Sentry, Mides, Transit, and the interim satellite detection system.
McElroy asked that a reply be "expedited," but on 24 July the Joint Chiefs
informed him that they could not reach agreement, and the question then

came to lodge on his desk. After another three weeks, McElroy took a new
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approach. He personally briefed the Joint Chiefs on 13 August, to inform
tbhem of his "thinking." ‘He Aeemea the scheduled satellite lsunchings up
through 1963 too few to justify a joint military astronsutics command "at
the present time." He was also inclined to make the Air force responsible
for all DOD boosters, with payloads divided among the three services. He
asked the Joint Chiefs for their "c:cmlnem;s."h3

The result was the same~-the Joint Chiefs could not agree. McElroy
then mad.e the decision on his own. On 18 September the Secretary of De-
fense informed JCS that there would be no joint military space command;
that the Air Force was res.ponsible for launching DOD's space boosters;
that the Ailr Force would have management reaponsifailit& for Sentry (Semos)
and Mides; and that the Army and Navy wduld have sim:lii.r responsibility
for Courier and Transit rtssp'eczt'.:l.veil.y.hh
| Two years after Sputnik the tide seemed to have turned in f'avor of
the Air Force, though the Secretary of Defense had not yet given the serv-
ices managerial control of their research and devglopm,ént projects. There
' was reason neither for optimism or depression, for none could say what would
be next. In the world of defense, as in the world of everything else, the
"last" decision 18 never final.

* * * * %*

The progress made by the Americen space program during the first two
years after Sputnik could have been considered remsrkable under different
circumstances. There was, hovever, a qisturbing pattern inv oi_era.ll. events.
For every cluster of small American accomplishments there was, with out
fuss or furor, a aufpa.ssing Russian achievement. There was unpublicized

discontent within the National Security Council é.s evidenced by its policy
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statement of January 1960. There was criticism, too, on Capitol Hill,

and among'colmnnists and Jourpalists. An example was the editorial that
appeared in Time on 19 January 1959, just 17 days after the Russians launched
their Lunik I on an interplanetary probe that sent "the first man-made planet
circiing the Sun with an estimated life of millions of years." Cdntinuing,
Time comn!cnted: |

Just when U.S. space achievements were beginning to meke up for
Sputnik jolts to the U.S. pride and prestige, the Russians sent their
Lunik soaring far beyond where any man-made object had ever penetrated
before. Once again the world marveled at U.S8.S.R.'s technological
prowess. Pressing an immediate question: Why is the U.S. still lag-
ging in a race that may decide whether freedom has any future?

The answer to the question was not simple.
The basic element .fm the lag was the long period after World War II
" when civilien authorities failed to comprehend that the life of the nation
could depend on an endlessly progressive technology. In the view of the
1Y
House Select Coumittee on Astronautics and Space Exploration: ?

In the space field, in fact, the military people have generally
shown far more foresight than the civilians, far more concern for
applied science although still slow to appreciate tbhe values of basic
research. If the United States military mind was slow to grasp the
worth of scientific discovery in the years leading into World War II,
Just the opposite has been true of the postwar decade. It is no ac~
cident, for example, thet S0 percent of the physics doctorates in
the United States since World War II were at least partially subsi-
dized by the Office of Naval Research. Similar sccomplishments could
be quoted for the Army and Air Force. In fact, the military often
had to hide valuable research work done under its asegis from the
vengeful eyes of civilian budget experts. If the sputniks caught
the United States by surprise, it was not for lack of warning
from our military scientists.

It was this scientific conservatiam at policy-making levels of the
Govermment that gave the Soviets their head start in developing high-
thrust rocket engines to serve with equal ease either an ICBM or a space

prbgm. Once bandicapped by the Soviet time lead, there were technological
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factors that made American recovery seem slow indeed. Each new engine,
for instance, required countless manhours for its design, development,
construction, and teeting. There was no easy ratio between chamber dimen-
sions and thrust. General Wilson, DCS/Development, phrased it nicely when
he said: "Propulsion 1s the key to space use. Up to the present we have
not learuned how to scale up a missile propulsion system to increase its |
thrust. Thus, each program must be underteken as a separate and distinct

Lé

development effort."

Among the nontechnical factors of delay, none was more important than
the lack of a stimulating. and unifying national objective. Other than a
space-for-peace policy, the cry was seldc_m for anything more than the dull
motif of "catching up with Russia." An exception wes voiced by Reptesené
tative James G; Fulton, of Pennsylvania, in discussions with Livingston T.
Merchant, Under Secretary of State for Political Atra:l.ré. Representative

k7 '
Fulton:
/T want to ask about the space progrem/ the administration is
entering into. Are they simply trying to catch up to Russia in some
fields or are they trying to keep ahead in others, or are we really
going to have a program that I em for, .of leepfrogging Russia? Would
it be possible for us to have a space program that leapfrogged Russia
and moved shead our own targets more or less independently of ber prop-
aganda? Why don't we do that? Why don't we set targets abead 3 to 5
years, far-reaching and far-seeking constructive targets, and then
go ahead and reach them instead of locking to see how Russia is run-
ning and then run down that street?
" To these penetratiugi gquestions the representative of the State Department
replied: "I think it is a very constructive approach, sir.”

The space-for-peace policjr itselft, 'thuugh widely supported as an ideal,
was sowetimes criticized sharply because it divided the American space pro-
gram into two unsynchronized parts--one ‘that sought to move with the tempo

of military necessity and one that would progress with the philosophic calm
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of pure science. Again to quote Time, many of the Administration's "scien-
tific brains . . . proved to be nay-sayers and quibblers, among other things
stirring up a futile, irrelevant dispute over whether space is a civilian
or a military realm.” Time regretted that the President's high-minded
pblicy of space-for-peace did not stand up before tbe argument that great
military advantages would be won by the nation first to n.le.ke space its own
"backyard." | | |
These adventages seemed still irrefutable at the end of 1959, even
though the military could not yet envision space tactics and strategy as
clearly as Brig. Gen. William L. Mitchell foresaw the tactics and strategy
of alrpower when he bombed and sank the Ostfriesland off the Virginia shores
in 1521. True, Mitchell had behind him experiences of World War I. The
weakness of the military in 1959 lay in their inability to speak in more
| definite terms than the "uses of\ space”" and categories of offensive and
 defensive space weapons. Yet nothing could refute the argument that si:sce,
by its very im—l:en‘.sity, m certain eventually to introduce new concepts of
varfare and weaponry. -. ' '
He who comes second best in the space race will have no second chance

.to win.
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