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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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1, . .
’ ol .
. . .
¥ - ﬁ .

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

- -




- -

- o

e, e

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.
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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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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