
DECLASSIFIED

IAW/ E.O. 12958, as amended and the
Kyl-Lott Amendment

TI{E TIIRESIIOLD OF SFACE:

TIIE AIR FORCE IN TIIE NATIONAL SPAC.E PROGRAI{

Lg,+r-rgrg

(u)

by

Lee Bowen

Septenber 1P5O
USAtr' Hlstorlcal Divislon Llalson Offlee

TPPROl,TD FOB

Pt|BL I C NELIA$T

%

K 16S.01-6



FONE}TOND

Tbe Tbresb,olcl of Slrace ls a brlef study of tbe natlonal space
proer;il-r@)! wltb empbasli on the rore of the Alr
Force. It wds ortglDally preparedl as a chapter for Lnclusl.on 1n the
Hlstonf of Eead.ouarters 9549, I'lscal lear 1959. Because of the ln-
p9rtance antl tlneJ,lness of tbe subject, tbe cbapter ls belng issued.
as a separate etu{y to nake lt more gulckly avallabLe tbroughout the
Alr Force.

Based cblef,ly on off,lclal documents, Tbe Threehold of SBace ie a
preels of a much nore cletailetl htatory on the space progran current\y
belng prepared. Ratber than conflnlng ltself to flscal yeat 1959, the
present stucly reacbes back to tbe beglnnlngs of space research ln tbe
lgllots a,nd. carrles tbe story forvard. to Janua,rry l9fo. Thls was D€c€s-
sar3r to provlde tSe proper perspectlne for an und.eretandlng antl. ap-
preclatlon of tbls vltal area of natlonal. actlvlty.

It vas lnpoaslble 1n a stu{y of thls lengtb to cover all facetg
of, tbe space progran, wbetber nationaL or Atr Force. There bad to
be a cbolce of toplca such as pollcy, the gelectlon of proJects for
develolnent, and tbe vid.espread. cllstrlbutlon by the Department of
Defense of systens aad subsystens among the three services for re-
search ancl teEts. Otber toplcs elnsEt equqlly lrportant had. to be
excluded.. .Anong tbe latter there vere sucb subJeets as interservlce
rlvalry for controL of tbe eatelllte-tletectlon fence antl tbe l{ary-Alr
Force dlspute about tbe Paclfle MisglLe Range. It was also necessarry
to mlt coverage of the valuable rork done by tbe Air Force ln tbe
fleltt of space med.lcl.ne and 1n tbe qstabllshent of lnternatlonal
agreenents for tbe conEtnretlon of baseE outslale tbe Unlted States.
fheee and. other aubJects vlll recelve thorougb treatoent ln the more
cmprehenelve hlstory nou und.er way.
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Ab, but a martrs reach sborrld exceed
bls grasp,

Or whatrs a beaven for?

- Robert Brownlng
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THE THNESEOLD OF ffACE

(rm arn FoRcE rI{ TIIE NArroI{AL sPAcE PRoGRAM, tg[>-:g>g)

In October L9r7 the Sovlet Unlon staked. out for ltsel-f bistorlcal

primacy ln space by launcbing Sputnlk l--tbe flrgt man-made satelllte

to orblt the Eartb. Thls triumpb went to Russla by tlefault, for the

Unlted States cou1d. bave been flrst to place a satelllte ln orblt. To

many Amerlcans, lt 'geened tbat, nore than anybbtng e1se, our fallur:e

was the result of natlonal- conplacency. AncL tbere Ls much ln tbe record

to support tbts e:qrlanation of events.
i

Space Work Prlor to Sf,rutnik

Tbe wlII totespass upon space ls as old ae nythologyr but it re-

nalned a fantasy until tbe Gertans dranatized. tbe polfer of roeketry

wlth the V-2 ln World War II. It seened. clear that tbls propuleion, lf

properly d.eveloped., eor:Id break the restrlctions of Earthte gravtty and

reacb botb orbltal and. escape velocltlee. Equally lnportant for a space

veblcle was tbe rocketrs tndependence of the atnosphere. Structurally

free of aerofrmamJ.c requlrements--unless needed. for controlletl reentry--

and. breathing tbe oxygen of its own ftrel-s, tbe rocket could. tranel to

literally unllmltetL distances ln tbe nea;r vacuun of space. At flrst tt

seened. that to lncrease the slze of tbe rocket englne would be to Ln-

crease the tbmst proportlonate\r. fiowever, lt was Eoon apparent tbat

cmbustlon flanes behane d.lfferently tn cbanbere of dlfferent d.furenslons,

n,,, tr.rn,*',,"Sgil
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ancl there vas no easy ratlo bgtween the slze and tbmst of engin"r.l

conseguently, roeket englneerlng took 1ts prace among tbe rigid.ly es-

tabLlshed. propulsion sclences, and. tbe long years of patlent research,

conttnued..

Trrmed.late1y after the war the Arnny, Navlfr and Alr Foree, moved.

both by the Geman succegg wlth tbe v-2 at peeneuf,nde and the lees in-
preselve results of fuerican end,eavors, carrled folnrard. experiments at

whlte sand.s Proving Ground. and Eotlonan AFB. They used. left-over v-2rs

as uell as new, lnexpenslver srd speclatry d.eslgned. snall mlsslles for

sclentlflc exploration of tbe upper atmospbere. progress was swlft.

At the sane tlme the nilltary servlces, and especlarry the Alr Force,

turned. to lndustrlal contractors for the roeket-propelled. bal1lstlc nis-

siles that they coulcl already foresee as great weapons of tbe future.

As far as the proposed. j.ntercontinental and lntemed.late-range batllstlc
mlssites (lcBM's end rRBl{rs) were concerned., progress was s]-ow because

of sllm bud.gete and tbe cost of current nirttary requlrenents. The

rcryrs and rRBM's were too costly to serve as earlerr of high expro-

sive bonbs, and flsslon bombs were too costly to rlsk tbe lnaccuracles

of unoanned. delivery. consequentry, ln L947, Alr Force hopes for a

program of long-range ball1st1c nlsslLee hatt to be suspend.ed 2 and coul-d.

not be resr:med for a number of years. Even tbe early fuslon bonb models

of 1951 atfi' l.952 were of no help. Bhough tbelr great rad.il of destmetlon

couId. be reconctled. witb tbe clrcular probable error (Cfe) of miss1les,

tbe bonb d.eslgns d.id. not ftt nlssile conflguratlons.

f
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The'great change came ln L953 when Ios Alapos Sclentlflc Labora-

tory., after proJ-onged thetmonuclear reaearcb, prmLeed. a firelon bomb

of eu0a11 slze and hlgb yleld. llhls warhead couLd Justlf! ICBDT antt

IRBM tlellvery, and tbe A1r Force wae free at last to untlertake, nlth

tbe consent of the Adnlnlstratlon, an all-out baUlstlc nlselIe program.

Tbe Alr Research anct Develognent Csnmand (ARDC) entnrsted the work to

lts Weetern Developnent Dlvlslon (WOO), actlvated. especta.lJy for tbat

purpose ln 1951+ and subsequently redeslgnatecl A1r Force Ba].llstlc !ne-

slle Dlvlslon (efmlO). Tbe program soon came to Lnclude the Atlas andi

Tltan ICE{'g and the Tbor IRBM.

Even before 1954 tbere could bave been plans for a space progran

utlllzlng tbe Anny Red"stone nleelle as booster ln a nultl-stage combtna-

tlon witb snaU mlsslles. W I954t ot 1955 at tbe }atest, tbere was a:t

lnventory of at least II rnleslles ln servlce or developnent sultable for

nultl-stege vehlcleg. Tbe A:my Redstone anil Jupiter a,nd. the Atr Force

Atlas, Titan, a^nd Thor were t posslble boosters to be ccnnblned wlth any

of tbe 6 snall missllee then avaltabtet-t belonglng to the A1r Force and 5

ffi,erlstics and. 1957 etatus of these 1r nlgslres:

Mlsslle

Corporal
Aerobee
Aerobee I{1
Aerobee Hl
Viklng
Sergea^nt
Red.stone
Jupiter
Atlas
Tltan
Tbor

rr8o0 100 na
3ro@ 70 na
3r@0 L2O na
l+r 5oo 160 na
4r 5oo l"oo na
1r9O0 LOO na

l0rOOO ZJO mr
15rOOO lrloO nr
l5rOOO JTJOQ mr
t5roOo lr)oo nr
t5r00o '1r 

lo0 nr

Max Thnrst Veloclty Alt/Range 1,957 Status Sv Orlgln
-(Til'TEFI -frpE)- fn !ffi;)-

2OTOOO
i+rooo
l+, ooo
Srooo

2OTOOO

TOTOOO

75rooo
r55rooo
3O0rOO0
3OOTOOO
l-65ro0o

In serrnce A:my
In servlce Naqr
In servlce A1r Force
In servlce Nary
In servlce lfarry
Dev & Pdn AnnY
PaUo I 8v AmY
Dev & FCn Anry
Dev & Pdn ALr Force
Dev & Pdn Alr Force
Dev & Pdn Air Foree

Gf"'r;rtt
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belonglng to the A:my and. Navy. Yet not 1 of the ll had been d.eslgned

speci.fieally for space purposes. Thls fact, not lnfrequentJy.charged.

to a hlt-or-mlss policy forlowed by the Departnent of Defense, con-

etrtctett the Anerican space payroads for a 1ong tlme after the space

program began.

The Russlane followed a qulte d.ifferent pollcy. It seem6 certaln

that they pursued. atonic and mlssile programs slmuLtaneously. Assuming

that sooner or later tbere would. be a breakthrougb to relatlvely snall

the:rnonucrear weapons, tbe soviets produced a rocket englne that was

tailored. neither as a carrler of thennonuclear narheads nor as a boost-

er of space vehlcles but one that could. serve both purposes. The policy

uay ind.lcate poor plannlng as far as the optlnr.uo ICBM ls eoncerned., hrt
Ln L)Jl lt gave tbe Sovlets a fine space rrebicle. The Russlan rocket

engine possessed. a thmst beyond. anythlng then belng pranned. for the

Anerican arsena-l, lnclud.lng the AtLas and. Titan, &d pennitted. the use

of large payloads

The failure of the .0nerlcans to d.evelop eltber a hlgb-thnrst booster

or one speeially d.esigned. for space vehlcles d.ld. not nean that the n111-

tary d.epart&ent,s had bad. no interest in spaee. In 1945 the Navl; began a

stud.y of satelLite feasibltity. The proJect moved. slowly, however, and

Its compretlon was antlcipated. by a sJml].ar Air Force und.ertalclng.

Early in 1p45, Itreadquarters USAtr' cllrected RAIID to lnvestlgate tbe feasl-

bllity of man-nad.e satellttes. In accord.ance wltb Lnstnrctlons, RA$D

completed. a basle study ln lrlay I9\5, ancl in Febnrary 1p4J released.



Jfl 
t","u'il

12 adctltlonal studleo suggesttng a space program that was largely of

sclentlflc lnteregt.3

In Deceuber f9L? tbe hgtneerlng Dlvlsion of tbe A1r ldatertel Cm-

nana (n!{C) evaluatetl the RASD 13 studles, concLud.ed. tbat a sateJ-llte was

tecbnlcalry poselble, and. recmend.ed establlshent of an A1r Force satel-

1lte proJect. Headqua:*ers USAF was s rrlratbetlc but eouJ.ct tlo Llttle ln

tbe vay of eupport clurtng tbe decade l9b7-57t DLstractlon was attrlbut-

able ln part to lln1ted fund.s tbrougbout tbe postwar years of recovery

and. retrenchent, to operatl oral enphasls and. requlrements clurlng tbe

Korean lJar, and., a"fter 1953t to an Admlnistratlon-Defenee Departnent

pollcy that cllscouraged. extenslve lnvestaents in baslc research. AJ-thougb

tbere nas no written tllrectlve ggalnst research, publlc statenents by hlgh

offlcla].s served to deter the nllltar5r serv:ieeg from pursulng researcb aDd

clevelognent rrork as actlvely as they desir.d..4

Yet no pollcy coulcl hlde fron d.lscernlng nlnds that a tecbnologlcal

revolutlon was r:nder way. fhe alr-breatblng aircraft was approachlng the

Itelt of lts potentlal.ltlee; 1[s !c11lstlc mlsslle offered new ordere of

veloclty a,nd. rangei antl space--thor:gb only reluctent\r recognlzed by sone--

ras openlng up as a new world of adrrenture. Russia boaetfully pursued- ad-

nanced tecbnologr, ed there were frequent antl veriflable reports of

Sovlet Bpace plans. Sone .Anerlcan volces rarned agalnst the passlvittrr

of the tlnltecl States, but tbey bad llttle effect. In Jrrne L955, Lt. Gen.

Donald L. I\rtt, DCS/Develolnaent, protested. egalnrbt tbe "maIl size qf our

natlonal effort ln baslc research." Two montbs later, Trevor Gardaer,

Aeslstant SecretarJr of tbe Air Force (Research and Devetopnent), saltl that
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the researcb antL ilevelopment bud.get for fiscal year l95T and. beyond.

sbould. be d.oubred. "to maintaln our technologica-l superiorlty." rn

Dccember, Gardner declared that $2oorooorooo more was need.ed. if tbe

Air Force was to neet the Soviet cb.al1enge.S

Tbe wernings remaired. unbeed.ed., and.'ilead.quarters usAF was caught

betneen the hlgh cost of d.efense and. ljmlted budgets. rn thle same

period., b,owever, the Adnlnlstratlon a,fford.eil a smal,r measure of relief
by naking no sharp d.istlnctton between "basic research, and. "d.everop-

ment." Occaslonarly, the latter tem could. be used. to cover work that

was essentlatly researeh, as was d.one with new engines anal new flrels

needed for navigafion and. comr:nicatlon satellltes.5

rn a more speclflc area of space planning high poricy was less

Ienlent. On I5 ltarcb 1955, Eeadquarters USAtr' issued. General Operatlonal

Requlrenent (con) No. Bo calring for a satel-rlte weqpon systeur, By this

tlme MI{D had. long slnce abandoned lts 1p46-4J thesis tbat the space ven-

ture would. be chiefly of scientlflc value. rn 1956 RAI{D proposed. three

feasible projeets of nllitary slgnlficanee--the Ad.va.nced. Reconnalssance

system (ens)i tbe Man-ln-grace (urs) proJect, and the Ba1llstlc weapons

Researcb and. supporting systeu (nerwnnos). rhe ratter, uslng Atlas, Aero-

bee, and. Sergeant mlsslles, Looked. toward. lanttlngs on tbe moon and. fllghts
ln tbe vlcinlty of Venus and. Mars. Both ARS ancl lfiS were approved. as pos-

sible projects. The Air sta"ff arso approved. BALTIARDS, but in May l-pll
tbe offlce of the secreta^:ry of tbe Air Force requlred the deretlon of

the lnterplanetaJiy mlsslons. In its ner and. sbnrnken version BAII.IARDS

became tbe near-space proJect known as the Ba].].istlc Research and. Test
r,

Systen (BRATS).'

]
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The ch4nge of BALIfARDS lnto BRAIS clld not d.:tscourage MND. In Sep-

teuber 195? tbe corporatloD reccrmend.ed. a "mlsslLe-sPace progru" of lO

proJects. Inong these verre flne proJects tbat pertalned sole\r to space:

reconnalEsance sateLlltes; clalunar systeus; lnterplaneta'ry systens; narrl-

gatlon eatellltes; and. cmunlcatlon satellltes.E

Durtng tbese same tro or tbree lfears before Sputnlk, when EeadEuar-

tere USAtrt res thlnklng ln terms of GOR No. 8O a,ntl. RAND was protrroslng

nllltary qpace proJects, nany Alr Force offlcers 1n wltteJy scattered.

flelcl qnlts, and rltbout coordlnated. plans, were llkenlse concemlng tben-

selrrcs rlth the same problen. fuall groups at fleadquarbers ARDC, at tbe

Ba1llstic l{lselle ilvlslon, at Eollonan Atr'B, ancl at Wrlgbt Alr Denelolment

Center (mnC) senged d.anger ln tbe Govermnentrs rmwllllngness to glve tbe

ner tecbnologr tbe urgent support they felt 1t deserved.. Actlng Lnd'e-

pendtent\f of Eeadquarters USAF, tbe groups separatel"y prepared' a number

of papere adnocatlng reBearch plans that nlgbt span tbe next 1l or S

yea,fs. lnong otber thlngs, the proposecl programe called' for organlzed'

qpace experlmentg "at the earLlest practlcable d.ate." Tbere were dlscus-

glons aleo of,,expentlable and. recoverable Earth orbtters, the lattef to be

both of the uannecl and rrnmanned narlety, a manned space statlon, ancl an

e:cpenctabJ.e neblcle for lunar Land.:lng.9

Itrus, Brlor to tbe launchtng of Sputnlk ln October l9r7t Eead.guarters

USIX', together nlth BA![D, Al{C, ARDC, Atr'S{D, WADC, and otber fle}d' unlts,

had, evlclencecl a wltles5lread lnterest ln astronautlcs and. a sopblstlcated

graEp of ttg tecbnolory. On tbe otber hsnd, at no Level wlthln tbe Alr

Force, the Departlent of Defense, or tbe Admlnlstratlcn bad. tbere been a
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clear statenent of the ultlmate objective of a space progran or a systen-

atic eval-uatlon of the d.isparate alms of the suggested. projects.

fhe basic goal of any natlonal spaee program, civllian or milita:ry,

must inescapably be the establislment of habltable statlons in space.

But to tblnk of going beyond. the linits of interplaneta^:ry areas with

mld-twentLetb century knowletlge and. tecbnigues wouId. be r:lrealistd.c

and verglng on tbe fantastic. Even the snall-scale enterprise beyond.

tbe Eartb would take nan into an unknown reaJ-n of d.anger and. adventure.

It coulcl not be attenpted. wltbout costly and. carefirlly prepared. e:rplora-

tory projects to d.iscover tbe nature of tbe space environnent and to

test the feasibillty of using space irmed.iately for practical pur?oses.

Tbls id.ea was d.oubtless present in many nind.s long before Sputnik, but

it bad. seld.on been expressed. speclflcally before 1957. Its absence as

a guiding prlnclple in space pollcy may have contributed. to the undlscl-

plined. efforts to eounter the Russian success wlth a fmgal- progra&.

Evolutlon of a Natlonal'$pace Poticy. L954-58

Top-level lnd.ifference to the i:nportence of space r,ras of long stand-

ing. In Decernber 1$lB, Jaes Forrestal, Secretary of Defenee, passtngly

referred. to a "mLllta:ry lnterest in a possible Eartb satelliter " but tbe

Department of Defense took no concrete actions in the yes;rs tbat foltowed..

In Decenber I))4, anotber Secretarlr of Defense, Charles E. Wllson, was

told. tbat the Russians nigbt place a satelllte ln orblt before tbe .4roerl-

caas cou1d. d.o so, and- he rep1ied., "I woulthrt eare lf they d.1d.."I0 Be-

tween 1954 and 195? there were innr:merable narrni.ngs, offlelal and unof-

fi.cial, that tbe Soviets would. attenpt to launch a satellite before the

v
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end. of Lgr7, Sputnik I therefore d.lil not come as a surprise to lnforrned.

people l-n or outslde of the Governnent. In hts State of the Union Mee-

sage dellvered to Congress on p January L958, tbe Presld.ent hlnself

reflected. tb general- ind.lfference that had' prevlously prevail'ed' wben

he admttted. tbat "most of us dld not antlclpate the lntenslty of tbe

psycbologl"s1 lrnpact upon the world. of tbe larinchlng of the flrst eatel-

llte. "1l

The fall-ure to appreciate the J-mportance of belng flrst ln epaee

ts all tbe more unfortunate beeause tbe Unlted" States had already nnder-

taken to plaee a satelllte ln orblt ln the near future. 9y 1955 the

three servlces were a1l thlnklng of a posslble eatelltte, antt the Amy

and. Navy even reguested offlclal- approva-l of tbeir jolnt project, knonn

as Orbiter, to use 9, Redstone nrlssll-e as a boogter for a snall payload.

At the same time the Adninlstratlon d.ete:mlned. to develop a sclentlflc

satelllte as an lmerlcan contrlbutlon to the Internatlona] Geopbystcal

Vear (ICV), scheduled. for I JuIy fg57-3L December Lg58, Tbls tteclslon

prompted. the Secrete,ql of Defense to illsapprove Orblter "tn tbe lnterest

of IGy policies." He then cllrected the tbree eervlces to submlt pro-

posals for a scientiflc satelllte tbat wae d.ed.tcated. wbolly to peacefirl

".rd.s.12
The Arrny and. Navy r:n1ted. trn proposlng a nodlfietl verelon of Orblt-

er, but onee again this was ruled out. Tbe uee of Redstone, a'nlllta^:ry

mlsslle, would create security problems ancl night suggeet a notlve that

was not purely scientlfic. Becauge of tbese objectlons the l{avy pfO-

posecl on its own a backup vehlele that woultl utitlze a notllfled' verelon
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of the Viklng, long ago produced. by Glenn L. l{artln for nanal partlcLpa-

tlon 1n tbe whlte sancls extrrerlments. The Alr Force, wlth no ad.equate

norurllltartrr mlssl.le at tts tllsposal, cor:lcL do onJy one of tvo tb.ings--

recoruend. the productlon of a new rocket englne, an undertahlng tbat
nlght lnterfere 'rnltb the balllstlc nlsslJ-e program, or suggest tbe uee

of an Atlas ICBM, which nouLd be as objecttonable as a Red.gtonq. Un-

vil1lng to rlsk lnterferences rith tbe nlsslJ-e progrm, the Alr Force

proposed an Atras-boosted. sateLrlte, knowlng tbat tbe proJect rogrd. go

by d.efault to the $"v5r.13

On 29 July 1955 the Presl.d.ent announced. tbat tbe UnLted. States, as

part of 1ts IGY contrlbutions, voulcl atteqrt to launch a nrmber of 21-

pound. satellites lrLthout tbe use of nllltarr mlsslles. fbe proJect,

known as Venguard., although organlzed. in tbe Departnent of Defense under

IVavy nanegement, would. be d.Lvorced. from nlllta^rry slgnlfican"u.l4

The U.S. decislon to exelud.e tbe use of a nllltary booster beeane

a signiflcant factor in the l95T sovlet space vlctory. fbere were two

reasons: flrst, tbe Navy' turned. to Martin for tbe Vanguard mocllflcatlon

at a tlme when that conpany was enga€ed. ln a reorganlzatlon of tbe Vik-

ing d.evelopment team; second., the Office of the secretartrr of Defense

caused. furtber delays because lt ha.d. llttle entbuslam for the space

progra&, vitbheld. "flrst lmportance" status fron the project, granted.

"dribbllng" support, and. released. f\:nd.s at an lnad.equate rate.r5
The d.ay after tbe Presld.ent announced. Vanguard., tbe l{ew yolk Tlmes

noted. that "the united. states and. Russla now qppear to be in a race for

f

f
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the glor.3r of naklng tbe flrst naJor atep torard lnterpJ.anetar;r fLlgbt.

. . . Sovlet deteralnatlon to acblene thle obJecttve raa annoturcetl last
q/

15 AlrrlL.t'ro l{oet AnerLcans, bonener, vere J.rperrrloue to the Russlan

threat, lne:rpllcably skeptlcal of Sovlet tecbnologr. Th€ Unlted States

ran no !ace. lfhen ttne paaeed antl Vangrrard obvloue\y ellppd' fro lts

scbedtrle, tbere vas tleep concern mcing Epace protagonlate. One perlotl-

lca]- comented ln Jul"Y L95?:I7

HrJ-oglzeil and adnertlzecl ad naugelg as Dral:klnd.re greategt ad-
venture, tbere 1g etlLl no asgurance that any of tbe VAI{dIABD

attenpti 1a.lII be guccessfgl tlurlng tbe 18 months of tbe IGY.
Ittg tbe nature of tbe stlll-yorrng etate of the rocket art.
Enen lf VAI{GUARD le rea{y lt stul may not be flrEt. Reporte
polnt to a-RugEla,n try nltbln ten reelre. And to-tbe south
;h.-. .- .ltry Balllstlc Mleglle Agency or an44/ tean frutc{
enerybodytrles to lgnore nay beat even that date.

In tnrth, as early as Aprll 1956 ABI{A had. beggetl for pennlselon to

enploy 1te Juptter C* nleElle to larrnch a eatelllte, ln vlen of Vanguarct

tlelays and lncreaelng evldence tbat tbe Sovlete wouLd be flrgt ln space--

an event certaln to lnfLlct "serlous damage" to the prestlge of the Unlted'

States. Tbe A:myte proposelB uere reJectecl by tbe Departnent of Defenae,

preetuably nlth the approbatlon of tbe Adnlqlstratlon, stllL devoted ae

lt wag to tbe pollcy of e:rploratlon fo:i denonstrably peacefirl porpo""".l8

Colncld.entatly wlth the reJectlon of ABI{Are plan, tbe Far Slde proJ-

ect, dlrectecl by CoL. lJllLtam O. Davls and nurturecl guletly wltbln tbe

Inr" J"plt"" C wae a.n orperlnental stage-rocket devlce conslstlng of a
Redstone booster and two stagee of solld-propellant rockcts. tlben
flre0:ln Septenber 1:956 lt reputedly travelecl JrJ00 nlJ.es, wltb a peak
altltude of 550-68O mlJ-ee, ancl couLd. hanre brought lta payloed lnto
orblt lf tbe flnal etage traJectory had been preset for tbot pulpose.
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Air Force Offlce of scientlfic Researcn (osn), ARDC, almost succeed.ed..

It invol-ved. l-aunching a missile from a balloon at an altitude of IOOrOOO

feet to penetrate space for a d.lstance of 4rOOO nlles rrlth the purported.

purpose of gathering lnforrnatlon of vlta]- lnterest to tbe Alr Force.

Desplte charges of inadequate coordinatlon, subterfuge, nimanageuenr,

and. "utter nlsdirectlon of basic researcb fund.s," Col-onel Davls persevered

rrrith his p1ans. In the spring ot 1957 he obtained. penolsslon from the Alr

Force, the Departnent of Defense, and the Atonic Enerry Cormlssion to con-

duct the operations fron the Enlwetok Paelflc Provlng Ground. In Septen-

ber j.957 the first shot fail-ed.. Therre were five others to be mad.e. on

4 october th.e second. nisslle tangled. with the colrapsi.ng balloon at

Torooo feet, escaped. fron the wreckage, and reached. a known altltude of
-lo

JIO miles.-'

The next morni.ng, nevspapers of the world bannerltned. the 184-pound.

Russian Sputnik. National and. international- cormrents on the Sovlet vlc-

tory were not conplJmentary to the Unlted. States. Throughout the Anrerlcan

press there was general cond.emnatlon of the "partial measures, hj.t or alss

plannlng and. eonfused organizatlon that have marked our . . . work 1n thls
fle1d. "20

A nranber of high-ranking u.$. officlals attempted. to beltttle the

Russian satelrite. sputnik was unimportant because lt was no surprLse;

tt was a "neat scientific trlck"; lt'was a"n "outerspace basketbatl gEme.,"2J.

The same thought appeared. to be {mplied in tbe White l{ouse announcement

of I October that the Unlted States r,rou].d. not become engaged ln a space

race wlth other natLons and. that Project Vanguard. wouLd not be acceler-

ahed-.Z2 Thls meant that Vanguard would. keep to lts unburrLed. schedule.

j



Much of the press antl publlc lnterpreted. this bellttlemeat of tbe

Russian achlevement a6 a slgn of nervousnes+ and. tbere res erid.ence to

support the lnterpretatlon. Between 8 and. l) October tbere took place

a nrnber of bigb-level Government conferences to reevaluate tbe wbole

nissile progran. In late October, when tbere was a report tbat the

tbtrtl shot of tbe Far Slde proJect had. penetrated l+r000 ml}eE Lnto

space, the Department of Defense balled tbe erroneous c1aLn as proof

of a vlgorous program ln baslc research. And. yet egaln, on J l{gvenber

tbe 1, t2o-pounil Sputnlk II, conplete wltb d.og, was "no surprlee to the

Freslclentr" who nevertheless dlrectecl ffrtber conferences on ro"ketry.23

fn theee uneasy tlays the Secreta^qy of tbe A1r Force, Jmes H.

Douglas, calletl upon a eonmlttee of d.iEtlngulshecl sclentlsts antL USAtr.

offlcers head.ed. by Dr. Edwarel Teller to propose a l1ne of posltlne

actlon. Ih€ comltteers report was compJ.eted 22 Octpber L957. ThoWh

tbe report lrent to hl$h lerrels of the Government, lts reconmend.atlon for

a closely unlfled, progran was d.lsregardecl ln fanor of a dlvld.ecl progru

ths$, ln the oplnlon of nany, tencled. to d.lealpate ratber tban coDeen-
clt

trate the expaattcd effsrt.-'
Tbe flret maJor organlzatlonal d.evelotruent cane on J l{ovenber L957

vben the Presldent ad.d.ed. to the exlstlng structure by appolntlng Dr.

Jaeg R. Klll-lan as ftreclal Asslstant for Sclence and Technolory. On

t2 l{ovember, NeJ.l McElroy, tbe new Secretaqy of Defense, lssued Defense

Directive 3210.1 enpbaatzlng baolc resea.rcb. About tbe s@e tlnq.Ma-

EtrSy clecld.etl "to correct prevlous errorsrr by creatlng a nev agency to

13
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control, d.irect, and relate tbe nlsslle'and space prograns. It rras tbe

bellef of some hlghly placed. offlclals that tbe Departaent of Defense

already ba.d. the capabllltles to d.o thls work. The need wae for flrn

guid.ance rather than a corapllcatlon of the organlzatlonal franevork.

The Secretary of Defense was not convlnced.. After sone delay, vblIe

conslderlng the need. for congresslonal approval, McElroy establlebed

the Ad.vanced. Researcb Projects Ageney (AnfA) on I February 1958. The

nev offlce was headed. by Roy W. Johnson and., contrary to tbe wlshes of

the Jolnt Cblefs of Staff (.fCS), was authorlzed to dlrect the researcb

and. d.evelopnent projects wltbin the Departnent of Defense tbat the

Secretary nlght asslgn to It.25 In practice ARPA would. then reasslgn

the proJects on a contractual basls to the nllltary d.epartnents, other

Government egencles, or clvlllan instltutlons.

Although the i,ihlte llouse and. Deparfuent of Defense statenents sho$ed

tbat the Adnlnlstration saw the need. for a space progran, there vas as

yet no baslc pollcy pronouncenent to that effect. Then, on 26 Mareb,

tbe Presid-entrs Sclence Ad.vlsory Connlttee afflrmed that "space tecb-

nology" was required. by human curioslty, sclentlfic knowled.ge, tbe

maintenance of national prestlge, and the defense of the United. States.25

This was the flrst official d.eclaratlon by the Governnent tbat space vas

of nilitary slgnlflcance, but tbere was stlll no evaluation of space as

a realm of mllltary operations.

On 2 Aprll the Presld.ent asked Congress to approve the establlsh-

ment of a Natlonal Aeronautics and Space Adnlnlstratlon (WeSg) to conduct

ffii.,{
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aIl space actlvities "except those proJects primarily assoclated. wlth

nlllta^ry requlrements." Though he tLid. not Say rbat these requirenents

rere, lt nas clear that tbe nrtlita.ry progran woulcl be less i.nportant
27

than the civlllan program.

Congress acted wltb {1spatcb. On 2) Jrrlyr tbe Presld"ent slgned

tbe llatlonal Aeronautlcs and Space Act (Pub]lc Lan 8r-168).creatlng NASA.

It bsd. the effect of blsecting the space progrsrn into millta:ry and civll-

Lan segnents. Tbe same law brought into belng a Natlonal Aeronautlcs and.

Space Councll (ttl,SC), to advlse the Presld.ent on space matters, and a

Clvlllan-Xlllta,rry Llaison Cqnnltteg (C-I{LC) as a brldge between the nlll-

ta^ry and. clvl]lan space *"n"r"".'8
Xeanwhller on 3 July 1958 tbe National Securlty Council (ttSC) sul-

rnltted to the Presldent a poliey statercent on outer space. The Councll

stated tbot Russlan superiorlty in astronauties woulcl create an lmbalance

of poner in favor of the Comr:nist bloc. Xoreo'rer, there were lmed.iate

nl1lta^:ry requirenents for weatber, cmunication, end eleetrontc counter-

measure satellltes. In the more distant firture tbe araed. forceg mlgbt

requlre satellltes as bonbardment vehicles, as maintenance and supply

depots for outer space vehlcles, and as reconna'issance statlons. The
29

Presiclent signed. tbis paper on J.8 Arrgust'

By nld.surnrner 1958 the Adminlstratlon had estabtlshed. a space pollcy

that called. for dual programs, clvillan and nllita^rry. But tbe }lnes of

d.enarcation rlrere not sharp and there were certaln to be vlde areas of

overlap, as well as corpetltlon for prestlge and' money.
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Air Force Space policy to 1959

The erpresslon of poIlcy is not ri:aited. to policy statements. rt
ls present too, at least by implication, ln many d.ecisj.ons of an opera-

tional nature. Certainly the Air Force was moved. by a policy of carefirf.

investigation in 1!46 vben it dlrecteo BAI{D to study the feasibillty of
satellites and in f94? wben lt instnrcted. AMC to evaluate the stud.ies.

But there was no d.oetrine at the time to define the role that the Alr

Force should. play in 6pace. rn December lr947 , Alr{c rs approval of the

FAND stud.ies and reeonnend.ation that the Air Force initiate a sate]Ilte
project inpelled Lt. Gen. Howard. A. craig, DCS/Materier, to urge tbe

chlef of staff to d.efine the Air Force positlon on upr"u.3O on 15 Janu-

ary 191+8, Gen. Iloyt s. vand.enberg, vice chief of staff, slgned the for-
loving Space Poliey Statement:

The usAF, as tbe servlce d.ealtng primarily with alr weapons--
especially strateglc--has logical responsiblllty for the satel-llte.

Research and developnent w111 be pursued. as rapid.Iy as progreos
ln the guld.ed. mlssiles art justifies end requlrements cllctate. To
tb:is end..the probren, vill be continually stud.ied with a view to
keeprng an optinum d.esign abreast of tbe art, to detemine the
milltary vorth of the vehicle--consld.ering its utility end. probable
cost--to insure d.evelopment in critical components, if ind.icated.,
and. to recornmend. initiatlon of the d.evelopuent phases of tbe proj-
ect at the proper tlme.

rn the next nine years, L94B-57, the Air Force had. no fornrarly ap-

proved. space program, but lt never lost interest in the possibirtty of

such a program and never resclnd.ed. the pol1cy statement of IJ Janua^rry

1948. Consequently vhen the nationrs reactlon to Sputnlk mad.e a national

space progrem lnevitable, the Air Force was ln a positlon to d.evelop fron

Vand.enbergts statement a policy on space mlssions.

*'*tgFl*
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'A1r Force Epace poJ.lcy cue to conelst of four naJor asstnptlont.

Flret, any space progran would. depencl upon a musbroolag sBace tgcb-

noJ.ory, antl tbatln tunr requlred. extenglne regearch anct tlevelolment.

Second,, becauge of ltE role ln +rr operatlong above tbe surface of tbe

Ba,ntb, tbe A1r Force held an lnhefent rlght to a dmlna,nt role ln space

operatJ,me. Tblrd,, for tbe Eake of clarlty ln nlllta,ry plana lt var

necessarXr to deflne tbe A1r Force nlsglon ln apace operationa. And

fourtb, space noulct become more and nore ciltlcaL for tbe nlltta4y

eecurity of the natlon. Thla ].ast polnt bad been tbe heart of tbe 1955

GOR l{o. 8O tnat flrst cnlled. for a satelllte weapon ryatea,3l Gradually

the Department of Defenee, and nany neubers of Congreae too, cme to ac-
?2

cept thls Ba&e vlew.--

The A1r Force natural\r sought leaderEhlp ln space nllltary opera-

tlons. In March L958, C'en. Tbonaa D. I{blte, Chlef of Sta^ff, USAF,

renertlng to Vanclenbergte tbene of 1!l+8, vrote:33

For all practlcal purtr)oees a1r and. space merge, form a
contlnuous ard lndrlvlstble fleld of operatlons. Just as ln fhe
paet, when our capablllty to control tbe alr pe:roltted. our free-
tlon of movenent 1n the lancl and aeas beneatb, eo, ln the firture,
wlll tbe capablllty to controf spaee pertlt owfreedom of move-
ment on the egrface of tbe eartb ancl tbrough tbe atnospbere.

Nelther the A:ny nor the l{ar,y adnlttetl tbe Alr Force clatn to prl-

nacy 1n space, but Eeadquarters USAI. constantly reafflrmed the d.octrlne.

Aa a cmpact e:rpresslon of alr-epace relatlonshlp, the Offlce of the

Chlef of Staff Lntroduced. the term "aerospace."34 The meanlng of the

word. wag not understood. lmedlately eitber rlthLn tbe A1r Force or

eleewbere.35 Confi.rElon letl thb Alr Staff to seek a deflnltton, antl

L7
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the neaning of tbe teta was expressed offtclalJ;y ln AFH 1-2 ln Decesqber

e6
L959:"-

The aerospace 1s an operatlonally lncllvlelbLe netl!.m conslst-
1ng of the tota-l expaase beyoncl the eartbrs surface. The forces
of tbe Alr Force cmprlse a fml\y of operattng systems--alr sys-
tens, beDlstlc ml.seLJ.es, and. space vehlcle eystens. tbese are
tbe firntlanentel a€rospace forces of the natLon.

IogtcaUy the cloctrlne of aerospace expreseed the thought that alr-

power and epace power are tbe sue tbLng and eboulal be vested,lnaelngLe

eervlce whtrcb, whstever lts offlclal tltle, vould be tbe a€rospace force.

Space veblctes wouLd. be another category of vehlcles to be eqrloyed ln

the reglons above tbe surface df tbe Ea^r{b to help cleter rrar or, falt-
lng that, to help wln tbe war.

Late ln 1958 the Alr Force slle'nftetl to specif! lts exact role ln

space for tbe salce of long-range planalng and d.evelolment, and Head.-

quarters llsted I) proJects pertlnent to 6Bace mlgslone that ebould be

Alr Force responslbLLltles.*3? llbe problen vas to have tbe mlsglons

assLgned. As tbe tlne approacbed. for tbe flret gesslon of tbe 86tU Con-

gress ln January Lg|g, tbe Alr Sta^ff prepar.ed. a pollcy stateuent tbat

empbaslzed" reconnalssance, offenel\re, and ilefenElve space operatlons ea

EEET-ffilons ltere: nlllta,:ry reconnalssance nitb satelLltee utlJ.lzlng
optlcal. sen6ors; tbe use of nllltar.5r satellltee utlllzlng lnfrared sen-
6orsi tbe euploylcnt of ntllta:ry satelllteE for cruunlca,tlons; ulllta,r;y
reconnalssance wltb electronlc sensorsi neather obserratlon by ultltary
satel.lltes; a satelllte d.efense system; a manned malntenance and. supplJ
system for outer-space rrebtcJ.ee; nanned. defenil.ve outer-space veblclee;
manned borftardment space vehtc3.es; manned. eate]lltes for a eysten of
d.etectlon, *arnlngr sd reconnalEsancei bobqrdbnent. eatellltes; lunar
bases; target d.rone saterrltes; saterlltes for eleetronlc counter-
measuresi satellltes as navlgatlon ald,s.
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essentlal to USAI' qpece actlvltles. '0f course the Amy and l{ev5r too had

space asplratlons, and. there deveJ.opecl a trleervlce stnrggle before tbe

congresslonaL cmittees. A, furtber cmpJ.lcatlon nas tbe role of AflPA

ln sbaplng nlllta.qy space BroJects to meet the deslregcf tbe Departuent

of Defense and the AcbolDlstratlon. ID l{arcb Jlgrg tbe Atr Force argu-

ments before the congr.eEslonal csnnltteeE Lere blunted by Roy S. Jobneon,

AfiFAts d.trector. He adnlttad. a t'possible" nlllta,rry need. for lr.rnar antl

pJ.aneta:ry bases, but only ln tbe ttlstant future, "not ln the span m are

worklng ln non." Johason wanted. current deveLotruente lLnlted to cmuni-

catlon satellltes of !r0OO pouncls at altltucles of 22r000.m11es aad n111-

ta,:ry nebleLeE rrtth maneuverablltty to altltuctes of onLy 600 n11es.38

Even ln trylng to establleb a research and d.evelopnent progra to

overcone tbe loet opportr.rnltles of 1953-57 tbe Alr Force encountered.

cllfflcr:-Ltles. Not only aLidt tbe ratrrlcLlty of tecbnologlcal breakthroughs

preclud,e the assurance tbat any budget worltl. be gufflclent for tbe cm-

lng yea,r, but the A1r Force was not a free agent ln sueh matterg. Tbe

&rreau of tbe Budget ltself could arbltrarlJry tqrose cellLnge. l{oreoner,

af,ter FebnrarT L958r autborlty for space proJects was centrallzed ln AfiPA.

Tbe AXr Force tberefore conld. do llttle Eore tban urge fuatte for loag-

tern proJects; vork to accelerate tbe proctuctlon of AtLas, Tltan, antl Thor;

proceed as snlf,tly as poaslbJ.e rrith near-sPace proJecta; anct flgbt for

favoreble poJ.lcles at h.lgb 1evels.39

USAF PLans and. ProJectE. 1957-f9

Wlthln a matter of weeks a,fter Sputnlk tbe Alr Force vas engaged' ln

tro maJor unclertaklngs relatecl to space. fhe first wae to eetabllsb a

r9
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Headquarters usAF agency to supervl.se tbe varlous proJects alrea$r ex-

lstlng on paper. The second. was to place- tbe prevlousry proposed. proj-

eets Ln a for:nra1 progr@ to be sanctloned. by blgbest autborlty.4O In

neltber effort was the Alr Foree successful. There eame to be a para-

d.ox: the more attempted. the less accorrtrrllsbed.

Directorate of Ad.vanced. Technologf

In Novenber L957, Col. V. Y. Ad.ducl, Asslstant DLrector, Offlce of

I"eglslative Lialson, urged. tbe Air Foree "to Srmp the gr.rr on tbe problen

of astronautlcs by appolntlng elther a Dlrector or Asslstent Cblef of

Sta^ff for Astronauttcs." In vlew of tbe growing opposltlon rithln ilead-

qua.fters USAtr'to the firrther ereatlon of assletant chlefs of staff there

was little probablllty of placlng the space a€eney at thet leveI. Con-

ceivably, Lt could. have been l-ocated. 1n tbe Offlce of the Asslstant Cblef

of Sta^ff for Gulclecl Misslles, wbere there was already some capabillty for

tbe work. Tbe Chlef of Sta^ff d.ecid.ed., however, to place the agency und.er

tbe Deputy Cbief of Sta,ff ,/ Develotrment. On 10 Decenber, General hrtt

announced. tbe establ-lshent ln the DCs/Develotrment of the Directorate

of Ast:ionautlcs, to be head.ed. by Brlg. C,en. Ilcmer A. Boush"y.hl

Tbe Department of Defense reacted. adrrersely to this actlon. WlllLa

Ilolad.ay, Defense Dlrector of Guldect Mlssl}es, publlcly statecl that the

Alr Force "vanteil to grab the limellght anaL establish a posltlon." fhe

seeretar5r of Defense expressed. bls opposl.tlon to use of the tem "astro-

nautlcsj' whlcb seenxed. to hlm an Alr Force bld. for popular support.

Strong pressure on ilead.quarters USAtr. fron above, verbal ratber tban

r*rltten, nacLe it ad.vlsabLe on IJ December for General Putt to cancel bls

menorandum of Io December.42
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In tbe weeks tbat followed., flead.quarters re@alned aware of tbe need'

for central control of tbe Adva.nced. Reconnalssance Systen antl ltg subayo-

tens and. of otber space proJects tbat nlgbt be eanctloned. Btrt tbe

prospects of gettlng Departnent of Defense ryproval for the agency $ere

poor for tbe tlne belng. Slnce spaee neblcles were'clependent upon ba-l-

l-lstlc mlsslles, Ileadquarters adopted. tbe teqtorary solutlon of eutbor-

lzlng the Asslstant Chlef of Staff for Gulded Mlsellee to coordlnate

USAF space actlvltl. 
"".h3

Not untll- 22 JuIy L958, a,fter the Natlonal Securtty Councll cleflned.

tbe space pollcy of tbe AdnlnlstratJ.on, coultt the Alr Force obtaln OSD

appronal of a USAF space agency. Enen then lt appeared. that tbe use of

"astronautlcs" wouLcl be Lutrrolltlc. AccordlngJ.y, when Oeneral ]lblte es-

tabllshetl the new offtce under DCs/Develotruent on 29 JulXr effectlve 1l

Julyr lre callecl tt tbe Dlrectoratg of Advanced Tecbnolory.44 Genera.I

Boushey becae d.lrector of the new offlce, wltb f,unctlons ag fo[ows:h5

To supervlse at the Alr Sta^ff lenel the fomul'atlon of tbe
A1r Force Ad.nanced. Tecbnologlca-l Progrm; provld.e tecbnlca-l ln-
fomatlon antl advlce to tbe Alr Staff on the proce66 of-tlevelop-
ment; malntaln coctrd.lnatlon wlth ARPA, the Departnent I&/ at
A:my a,nd. Nany antl other lnteregted government agencles; and'
nalntaln llalson wltb clvlllan eclucatlonal- lnstltutlons, tndus-
try, antl representatlves of forelgn go\rernmente engaged. ln re-
searcb antl derre].opnent actlvltles.

Doubtlees Head.quarters hoped. to make tbe Dlrectorate of Aclna,ncetl

TechnoJ-og1. tbe control potnb for all A1r Force qpace proJects. However,

atnce the space proJects were depenclent upon mlsslles, tbe space pro-

gram uould necessarlly lnvolve Atr'BllD, wblch in turn nas ln contact vlth

Headquarters tbrougb tbe Aesistant Chlef of Sta.ff for Gulded. Misslles.

2L
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Und.er the circunstances 1t was J'nFmdent to sever a].l tles betveen the

gu1ded rnissiLe offlce and the space progran. A eonsequent divlslon

of authorlty between the Assistant Chlef of Sta^ff for Gulded Xlsslles

ancl. the Dlrectorate of Ad.vanced recbnorory resurted in a nr.uber of
46

enbarrassing nlsund.ersta.nd.lnge durlng tbe succeed.lng nonths.

USAF ftracq Progreu and AFFA

At the same tLne tbat the A1r Force ras attenptlng to set up a

Eeadquarters space a€eney, tbe Alr St&ff gtudled. the nllitary tlrrtrl1lcatlons

of sputnlk. The approachlng space age courd werl deraand a nev stratery,

for eventua.l\y astronautlc suprenacy nlght nean tbe control of all the

Iand. and. sea area$ of tbe Earth. Tbe Free Worl,d. couJ-d not conced.e such

a contlngency to tbe Soviets and, survine. It ras tlne for a SmanLc

natlonal progran that woul-tl brlng wltb lt the recovery of lnerlcan leader-

sblp. rn Novenber and Decenber 195? the Alr Fbrce devoted nuch tbougbt
47

to tbls need..

On J Janua:ry 1!!8 the Depertnent of Defense requested the three

servlces to Ilst tbelr proposed. space projects. rt nay be that the

Departnent of Defense lntencled to use thls lnfo:oatlon onry to asslst

ARPA ln asslgning develolment nleelons anong the Aqy., NaWr and. Alr

Foree. The Alr Force, hovever, at l-east at tbe staff Iever, lnterpreted.

the request qulte d.lfferently and believed that tbe Departnent of Defense
l+8

lntended. to approve a USAF space progtan.

DCS/Develogtent conpleted. tbe reply in two reeks. ft llsted. ! sys-

tens and 21 eubsystens or proJects that encsrfassed a varLety of nilitary
nlsslons "eEsentlal to tbe nalntenance of our national posltlon a,nd.

I
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prestlge." Tbe Alr Force bopecl to keep these nisslons for ltself, and.

the paper, slgned. by Rlcbard E. Sorner, Asslstant Secreta.ry of tbe Alr

Force (Research antl Denelopnent) recororend.ed. "that the astronautlca3.

progr@ be approvecl and the neeessarJr resourees sougbt to lqrlement

lt.l'* l{r. Holaday recelvetl the paper on 24 Janua"rlf but mad.e no connnent

or rcply. Thls sllence on the part of OSD was a dlsappolntoent to

*nlbe proposed. program consisted of the following systeurs and. eubsystens:

I. 6O9, galtlEtlc Test and.3e1ated. Systens
1. BBATS, ft>ace Reseerch anii Experlments
2. Aerial Survey and. Target Locatlng Systera (necon)

II. b4f, Xanned {ypersonlc Research Systern
3. X-l5r Space Researcb and Erc;rerlment
4. Ad.vanced. {y;rersonlc Researcb Aircraft (t{anned. S}ace F}tght,

Space n&D)

l+64, qyna $oar
!. l{anned Capsule Test (}danned S5race F'llgbt)
6. Conceptual Test (ilanned $pace Fligbt, R&D)

IIr.

7. Boost Gltde TactlcaL (Weapon Dellvery)
8. Boost Glld.e Interceptor (Counterueasure)
9. SatelLite Interceptor (Cor:n3etmeasure)

tO. GIobaI Reconnaissance
lI. Global Bonber (Weapon Delivery)

IV. WS-!l-] L Satelllte System
L2. Advanced. Reconnalssance Satellite
L3. Recoverabl-e Data (pnoto Capsule) (necon)
14. 24-bour Reconnaissanee Systen
Ir. Menned. Strategic Station- (Weapon Dev and Recon)
L6. Strategic Codunleatlons Station (Oata Transmlssion)

V. 499, Lr:nar Base System
L7. Manneit Varlab1e TraJectory and Test Vebicte (Recon ancl

Exper)
18. tlueiear Rocket Test (Space Recon and. Eryer)
Lg. Ion Propulslon Test (Space Recon end' F.xper)
N. Lr:nar Transport (Ianned. ftrace Flight, Recon and Exper)
23-, Xanned. Lr.rnar Base ($eaBon Dev antl Recon)
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General Putt ancl h1s sta.ff, some of wbom felt that the plan had. been

plgeonboled to d.le--to be [overtaken by eventsr" aB vas not lnfrequentJy

eelCt of otber Atr Sta.ff pf,'lposals.4g

Pesslnls ln the A1r Staff d.eepened as tbe pollcles of ARPA came

lnto sllhouette during tbe sprlng of 1p!8. It was evldent Boon a.fter

7 Febnra^1ry that Johneon, with the approval of Secretar5r llcElroy, would.

organlze and operate tbe a€ency as a rrfourtb servtcet' or posslb\r as a

"speclaI task force" wltbln tbe Department of Defense. In eltber case

Jobnson would be lnd.ependl.en! of servlce wlsbes, but clrcr:mstances wouLd.

not pennll hlm to,escape tbe role of arbltrator of servlce dlfferences.

JobneonrE autborlty wae furtber lncreased nhen tbe Presldent decreed

that ARPA rcrrta control clvlllan as weII as nlllta^:ry 6pace projects

nntlt NASA bcgan functlonlng.S0 Between 7 Feb.rua.rry ancl I October L958,

AFFA actuFlly serrred ae the 'fnatlonal" space agency.

6 27 llarch, Jobneon lnfomecl tbe Secretarleg of the Amy, NaWr

and A1r Force tbat ln order to 'cut red tape" he would J.gnore no:mal

ebannele of comunlcatlon, bypass tbe service cbiefsr ed tlea-l tl.irectly

wlth the Almy Ballist1c l{lgslle Agency; tbe Naval Ordnance Test Statlon

(nOfS), at Inyokern, Callf.; and. tbe A1r Regearch and. Denelopment Con-

mand., lnclud.lng .0EBXD and otber centers.5l

Certa.lnJy tbe servlces d.ld. not rellsb tbe suspenslon of estab-

Uebed. cmunlcatlon netbocls. Tbe out-of-channel approacb, tbough soon

uocllflcd ln s@e respects, garrc ARPA a measure of control over AJmy,

flavJr, anct A1r Force unlts worklng on space projects. But as far ag tbe

A1r Force sas concer:ned., Jobneoars breakdom of space proJects and. bls
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il.lstributlon of splintered. parts were even nore dlsturblng. For

example, in Xarch 1958 be d.lrected tbe Naval Ordnance Test Station

to d.evelop a mechanlcal ground.-scanning systen to supplenent tbe
52

launching of tlrree lunar probes asslgned to tbe Alr Force. In tbls

and. otber instances, Jobnson abandoned the tested. prlnciple of concur:-

rency used by AFBMD ln the rapid. tevelopnent of balllstie nlsslles after

L953, Johnson, of course, saw tbe problem from the polnt of vlew of hle

own positlon and responslbllltles, ancl presunably he was also under

strong pressure fronr each of the tbree servlces. Tbe explanation of bls

c!.eclsionsls d.oubtless ln ARPA files. It seened. to the Alr Foree that

bis d.lvlsion of proJect components obtained. the efflcient production of

parts at the expense of greater efflciency for tbe wholel there seened'

53
also a probable loss of time.

Desplte tbe turn of events tbe Alr Force eontinued. to bope ancl

work for a space program of its own. During Narcb and. Aprll, Heatlguar-

ters USAtr' valnly sougbt approval by clvllia.n authorltles of a program

that, 1n ad.ttitlon to tbe Ad.vanced Reconnaisgance Systen, nould lnclud.e

a tbree-pbased. manned satellite to send consecutiveJy a snall anl"na.l,

a large animal, and. a man Lnto space; a hyd.rogen-oxygen engine of

I50rOo0-por:nd. tbnrst; a lrSOOrO0O-pound.-tbrust engJne;* and a nuclear
,4

propulslon system. Thue the Air Force showed. a keen congclousness

of three tmportant aspects of space exploratlon--contlnued researcb 1n

IR"J""t"d by ARPA ae falllng withln,tbe area of NASA responsiblllties,
ancl. d.esignated Nova.

25
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the nature of space, prans for tbe conguest of space by man in space,

and' the d'evelopnent of propulslon systens that noultl be lnclepend.ent

of the mlsslle prograu.

Between Ja,nuary anci July L958, Head.quarters usAF fomard.ed.

nunerous requests, proposalsr ed d.ra^ft space Brograns to Itrorrrgr wtth

tbe hope that he could. obtatn osD concurrence. But Horner d.id. not

convlnce h1s superlors of the need. for the proposed. program. Few of
these suggestlons got beyond. hts offlce, rhere, lt seeued. to

Eead.quarters USAF, tbey were "overteken by even t".r, 
55

Neverthel-ess the usAF'proposals ryere not lost to the nillta"ry

though reshuffled by ARPA. rn tbe sprlne of lg5SrJobnson took over

tbe Air tr'orce proposal forspace Track, a rrlo0rooo-pound.-tbmst

slngle-cbenber englne, nuclear Bropr:lslon, the Adranced. Reconnalsgance

strrsten, and the tbree-phaeed. eaterllte for ma,n ln spaee, arong vltb
others frm the A:my anct. Navy. Altbougb be red.Lstrlbutecl tbe proJects

-

-The projects transferred to ARpA, and tbe d.ates, rrere .as forlows:

Proiect+1. Argtrs (nuclear e:rplosion ln exosphere)
2. Satelllte and Orter Space progras

lncluclLng Vanguarcl
3. Elgh Perfoxmance Sollci propellants
4. Xlnltrack Doppler Fence
5. A:my and Air Force Bal.lletlc l{issile

Defense Projects
6. Stud.les of tbe Effects of Space Weapons

TlnFloJrment on ldilltar11 Electronic Systens'1. Nuclear Bonb-Propelled. Space Veh:icle
8. Super-Tbrust Rocket Englnesg. rls-rr7l,

Tbe dlstrlbutlon of epace proJects by ARpA follows:

Project
1. Sounding Rockets and Ground. Inetnjllentatlon

for Argus

Date of Transfer to ARPAw
1 l{ay 58
7 Jun 58

20 Jun )B

20 Jun t8

20 Jun 58
20 Jun l8
20 Jun lB
Jo Jun l8

Asslgnecl to

AI'SI{C & AI'CRC

(contd.)
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uong tbe three servlces, be d.ltl. 8o on a contractual basls. AfiPA

retalned technlcal control of tbe work, antl tbe projects were organ-
,6

lzed. antl knorno ae ARPATe p6ogran.

Thgs Alr Force pLans for a space progran had been takea over by

AfiPA by the tlne tbet tbe Dlrectorate of Ad.nanced. Tecbnologr cane

lnto belng. Tbe new agency had. tlttLe to supervlse other than seven
*

6?ace studleg and a few near-space actlvltles. llbe vlJ-llngneso, lnd.eed.

the ctetemlaatlon, of ARPA to reasslgn nost of tbe forner USIF space

proJects to Alr Force fleltl unlts on a contractual baEle ttltl uot

soften tbe fact tbat Head.guarters US|p bad. lost lte space ntoa""t. 
tt

One of tbe nore lnportant of ARPAts early cleclslons nas to conttnue

clevelolnent of Satunr. Tlrls Any proJect prgnleed to be of great

elgnlflcance for firture nlLLtary antl, clvlllan space prograns. It was

llkerlee one to wblcb tbe Alr Force bad earller nade lnttlrect but

168)-
i; Wealna Slsten to Control Sostile Satellltes ARDC

3. SucLear not-fropellett $pace Vehlcle ARDC

lr. Effecte of Space Weapoue on l{Lllta:ry F'Lectronl'c
Syetens ARDC

j. rlb-u.Tf, ARm

6. Lunar Probeg arilD
7. Reent4y Stud.l.ee ARDC

8. Elgb berry Propellants and Llquldl {yclrogen-
Llqlrld O+'Sen PioPellante ARDC

g. Pr6Sect store (coicetved ln r.pJB to broad'caat the
freifd.entrs volce fro apace) ARDC

ACI{CIO. lrS0OrOOO-pouad. booster
11. fiieoiofoglcaf Satelllte AOLc

ActacL2. Inflatable Spbere

* Tb sevea ltene of tbe qpace atudy progru vere: Strateglca-l Oxtlta.L
Sr"dl;;;-1sn ier), Sirat-egrc.IrD; syeten studlee (sn r9a),-$1obaL
Survellia.nce Studies (sR 716), al+-bour Reconaalgsance Satelllte
(Sn fE+), Lgnar Observatory Stu(y (Sn f83), Strateglc Interplanetar;r
it"d;;;'isn ierl,-gaa s;i;ltitu ioi.rc"pt6l systen studres (sR 18?).
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lnportant contrlbutlons.

In tbe flrst decade of the postwar perlod. the Air Force had sponsored

tbe aeroSrnanle, alr-breathing Navabo missile to be equlpped also wltb

a rocket booster. The latter was deslgned and. produced. by Nortb

Anerican Avlatton, Ine. Tbougb Nava^ho was carlceled in July I95? tbe

booster engine was of blgh excellence and lts nod.lfierL versions became

the booster for Red,stone antl. Juplter aB well as Atlas and. Tbor. SonetLne

before ftrutnik the Anny Ordnance Xissile Comand. (AOUC) hlt upon the

idea of using yet another version of the Navaho englne ln clusters of

elght to create a thrust beyond the requlrements of warbead dellvery.

In thls way Saturn was e step toward. propulslon trnits Lntend.ed. speelfi-

cally for space vehlcles. In l-95&ARPA assuned. the technica-l dlrectton

of Saturn but reassignecl the project to AOMC for actual d.evelopment.

ARPA-NASA Partltion of ProJects

In July 1958 the nilltary servlees found thelr space prospects

disheartening. They bad. lost managerial control of the development

of the vehicles. Sti}f greater d.lscouragenent nas at banti. Tbrougb

tbe end. of flscal year 1958 the wbole program had been kept wj.thln the

Department of Defense. It was now certain that by Januar,y 1959 tbe

new civillan agency, IIASA, und.er the d.irection of Dr. T. Keith Glennan

as Adrninlstrator, would clai.n not only the nonmllltery. projects but

also those of borderLine inFortance to both the nilltary and. civllian

prograns. The tine had. come, as the President and. bis sclentlflc

ad-visers had. prevlously detemtined, for the services to surrender all

space actlvitles except the few that were "prJmarlly associated. vlth
58

nllitary regulrements. "
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In the sprlng of 1958, ARPA, acting as the natLonal Epace agency

pro tenpore, had organized. lts space projeets lnto four progrms--I:

Misslle Defense Agalnst ICBM's; II: M1J-lta,lry Reconnalesance Satel-

Iltes; III: Developnents for Appllcatlon to Strrace Technoloryi* and

IV: Advanced Research for Scientlflc hrrposes.l It waE tbe lntentlon

of ARPA to transfer only Progran IV to I{A.SA when tbe latter cue into

belng, but tbts hope suffered. a serlous ttow.59

On 28 July tbe Presld.ent d.ecltled. to enpha.slze the clvlllan Epace

progran by glvlng to NASA such norurlLltaqf proJects as lunar probes

a.nd sclentlfic satellltes lnltlated by ARPA, along wlth ProJect Van-

guar4. In accord.ance with Executlrne Ord.er No. .10783, tbe trensfer

began lmnedlately after the actlvatlon of NA.SA on I October.5o Und.er

thls anangenent NASA got Program IV and cut deeply lnto Progran LII

by c1aJ.ning all tbose proJects pertainlng to Man ln ftrace (retteslgnated.

ProJect Mercury), speclal engLnes, satelllte tracklng, iomtunl.catl.cns,

*Program III lnclud.ed elght projects:
l. Man ln Space
2. Speclal. Englnes
3. Speclal Componente for Space Systems
l+. ProJect Argus
5, Satetttte iracklng antl Monltorlng Systens
6. Satelllte Comrrnlcatlons ReJ.ay, Meteorologlcal Reportlng, Navl-

gatlonal Aid Systens
7. Bmb-Powered. Rockets '-' - l

B. SoIlcL Propellants

IlProgram IV lnclud.ed. four proJects:
I. ABI4A/JPL Progran for Four Sclentiflc Spaee Vehlcles to be Launched.

ln 1958
2. AFBMD Program for Tbree Lunar Probes
3. NCIIS Progran, a one-frame televlslon wlth a mecbanlcal. scanner to

get"a flrst look at the other sld.e of the moon"
4. Follow-on Program, vaguely deflned. as "more of the 6ame"

Jl-f ft",,i,1 ;
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neteorolory, and. navlgatlon. The ARPA nlllta,ry progran tben conslsteal

of nothlug more than hogran I, Progran II, ancl the plans for a
5r

nuclear-bonb-powered. rocket, as a rennant of Progru III.

In Septenber L958, shortly before tbe actlvatlon of I{ASA, ARPA

red.efLnecl tbe Advanced. Reconnalssance Systen and. broke j.t down lnto

separate proJects wlth d.lfferent deslgnatlons. Tbe reconnalssance

aspect becue Sentry. The veblcle teste, blonecllcal fllgbts, and.

recoverXr experlnentg were grouped. togetber as Dlscoverer. And. tbe

lnfra.recl senslng systen beeane l{idas. In the last nonths of 1958, ARPA

aselgnect these three proJects to ARDC-.AFBXD wltb the usual contractual

arrangenents. Between 19 Deqeeber t95B and 2l Aprll L959, I{ASA requesteal

ARDC to accept responslbtltty for Space Track researcb and. d.eveLo;nent,

tbe cleslgo of an englne test stand. at Edwarcls AFB, antl the eonstnrctton
6z

of facllltles at Eglln IEB for nertlcal spece probes.

At tbe end of Jr:ne Iplp the Air tr'orce was et11l vitbout a space

program of lts ovn but ras obllgated to*support a large part of tbe ARPA

progran and some ltA.SA proJects as nell. Tbe work made serloug denand"s

x Space proJects wboJ.l.y or partly entnrsted. to AEB{D by nld.-I!!!:
1. Dlscoverer L2. Wl]-].ow
2" Sentry 13. Orter Space Weapon Teot
3. l{ld.as 14. Centaur
h. G-Er Co'rn' Sat 15. Saturn
5. zh-Ar Comnn Sat L6. l{anned, Sat & Intcp and.
6. Deep Probee Inepec Systen
7. translt Nav Sat lJ. Geo-Astro-P\ys1ca1 Progran
8. f;6os C1oud. Coner I8. Ifustler Englne
9. Courrler Fasslve Aruy Ccram Sat L9. AeroJet lOl+ Englne

lO. EE{IS N. De1ta
Ll. l{ercury (LTS) *. Vega

Jn {'1
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littiwe'#;lFtw-trw"f
upon tbe pereonnel and faclllties of AFBMD, vhlcb, to tb eoncern of

21 space proJectslts comander, bad no managerlal controL over tbe

belng d.eveloped for ARPA and NASA.53

Malgr ReadiusteentF. AprlL-Decenber, 19qo

In the spring of L959, wldespread' tllssatlsfactlon wltb the pro-

grees nad.e by the space progr€rn led to changes ln organlzatlon tbat

were of far-reacbtng consequence. On 13 Apr1l I959t Itreadguartere

USAF lssued tbe equlvalent of a charter that gave the Dlrectorate of

Advanced Tecbnolory autborlty to coord.lnate wltbln the Alr Staff all

USAI. space actlvltles. Tbe Asslstant Chlef of Staff for Gultied Mls-

elles retained. no 6pace responslblllty except tbe coord.lnatlon of

requirements for balllstlc nlssLle resources lncludlng boosters,

static test faclIlt1es, anct range and lar:ncb facilltt"".64

StIII another change oecurred on p Novenbet L959 when DCS/

Development red.eslgnated the Di.rector of Advanced Tecbnology as the

Asslsta,nt for A.stronautlc Systems. Tbe Cblef of Staff approved. tbe

shlft to Asslstant statue ln December but would. not permlt use of the

tenn Astronautlc Systems. In bte new posltlon the Asslstant for Ad'-

vanced Technology had overall responslbtlity wlthln DCS/Develotrment

for pollcy guldanee snal progren dlrectlon in the broad areas of bal-

llstic nlsslLes or vehlcles, balllstic niselle warnlng and d.efenslve

systems, and vehlcles and systenos to operate ln space, tncludlng those
Ac'for d.etecting a^nd. tracking."/

Slmultaneously wlth tbese USAF organlzatlon cbanges, dlfferenees

anong the rnlLlta^rxr servlces cane lnto the open. In tate Aprll L)J) tbe

Chief of Naval Operatlons, "in a bold. bld for a major share" ln the

..*.rt*
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nl}lta^rry space program, urged. tbe JCS to sanction a slngle n11ltary

space agency to eoord.lnate all pertlnent facll-itles and. firnctlons.

The A:rny coneurred. on tbe theory that space actlvltles would. transcend.

tbe excluslve lnterests of any one servlce. Tbe Alr Force chief of

sta^ff found. the proposar contra^rry to the establlshed practlce of
65

lntegratlng weapons wltbln unlfled. comand.s. In the aldst of

tbese discusslons ARPA recomend.ed. ln June a l{ercury Task Foree to

asslst NASA, and the Seeretar;r of DefenEe requested. JCS ad.vlce in

assi.gning operating responsibillties for several projects, incrud"lng

Xldas and. Sentry--the latter soon to be red.eslgnateo as Sanos."rn r*

nonths that follored., the gervlesheld thetr posltions. The A:rny ancl

Nar;ry wanted. a Xercury Task Force and. a Defense Astronautical .Agency
68

to control the space systems. The ALr Force objected. to botb.

Tbe tllscusslon contlnued througb tbe sumer of 1959. ro septenber

the seeretary of Defense nade tbres {nFortant d.eclsions. -Itre d.lsap-

proved the proposed. Defense Astronautlcal Agency. He quasbed the

move for a Mercury Task Force but as a substltute serected. xaj. Gen.

Donafd. l{. Yates, USAF, At}antic Mlssile Range conmand.er, to 'rdjrect

n1Iltarry support" for the prolect.* 59 *u finelly, McElroy reversed.

his estabLlshed pollcy on ARPA by tl.lvldtlng tbe rellltarry space progran

among the tbree seruLces. True, adva.ncetl research for nlsslle

defense renained. wltb AfiPA, but booeter d.evelopnent went to the Alr

Force, and tbe developrent of space peyloads was assi.gned. to the

xny 
ry6O, General Yates bad. d.rawn up hls plans for a ldercury support

organlzation that was a task force in everythlng but nane.

sTF
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Amy, NaW, and. A1r Foree on tbe basls o3 sonfetence and prima^:ry

interest. Under thls arrangement, Xld.as and. Samos lrere marked. for

tbe Air Force, arthough foraaL transfer clld. not forlow lmed.lately.

Llkewlse Transit, a more recent\r planned. navlgatlonal proJect, wouJ.d.

go to tbe Nar5r and a Notus faadl-y of four comunlcatLon satelLltes
70

to the A:my.

The nrJ-lng practlcally renovecl ARPA frm partlclpatlon ln

astronanrtlcs. The swlng of tbe pendultnvas almoEt couplete fron

Febnra.rry 1958 wben the agency had possessed sole responslblllty for

tbe natlonal space progran. Tbe nrJ-lng aLeo renoved the Amy fron

booster d.eveJ.o;ment. Presnuably, therefore, Saturn wouLtl go to tbe
7r

A1r Force.

For three reaaons cogent to Adnlnlstratlon lead.ers, tbe Alr

Force tlicl not get Saturn. Flrst, tb€ ni-lltarJr space progran bad.

retalned no speclflc ragulreuent for an engine wlth a lr5OOrOOO-pound.

tbnrst. Seeond., tbe elvlllan agency could ptaee better cJ.aJrns on

Satutn as needed for long-tera developments. Antl thlrcl, the nature

of l{ASA's s}e'ln satlsfled. tbe Bureau of the Bufuet tbat tbere woulcl

be no Lmecllate d.enand.s for lncreased. aI]-ocatlons of firnds. The Jolnt

Chlefs of Sta.ff urged. that Saturn be kept wlthtn the Departnent of

Defense, but ln valn. On 2I October 1959 tine Deputy Secreta:ry of

Defense, Thmag S. Gates, slgned an agreeraent with Dr. GLennan for
7z

tbe tranbfer of Saturn to I{A.SA, antl the Presldent gave prorupt approval.

Tbe actual transfer of Samos ancL Xlclas occumed. ln late Novenber

1919. To the surprlse of nany, ARPA also rellnqulshecl ProJect
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Dlscoverer to tbe A1r Force, soethlng not mentloned ln the Septenber
73

tLeclglons.

Slsnltlcance of X-I5 and Qyna Sog.r

Drrlng tbe two crltlcal years of 1957-59 there were freguent

references to tbe I-I! and. Qpa Soar, proJects lntendedl orlglnalty

to eqrloy tbe boost-gltde prlnctple to take man to the frlnges of

sBace and returra hJtn safelJr to tbe Earth.

lbe concept hsd been suggested ln the course of World. l{ar II by

Dr. Eugen Siinger'as a posslble means for the Germans to bonb New York.

Soon a^fter tbe war, the A1r Force became lnterestetl ln the prlnclple

antl inauguratetL the X Eerles of research alrcraf,t rith a 6B0A'lL

plane, tbe X-1, to test the appllcabllity of the tbeory. In ti.ne,

other X alrcra^ft served tbe sane pur?ose. Tbese sna.Ll planes, equlppetl

wltb rocket englnes, were taken aloft by large bonbers and released

at hlgb a-ltltud.es to reacb yet blgber altitucles under tbelr own power.

llhen tbeir fuel was exb"austecl tbe researcb alrcra^ft glitled. back to

Eartb. In 1954 tbe Naqr, tbe Ai; Force, and the Natlonal Advlsory

Coomlttee for Aeronautles (fecn) slgnecl a contract lritb North

Anerlcan for tbe X-I5. Unvellecl tn October f958 tbe X-15 ras destined

to set nen records in speed. and. altitude for manned alrcraft. In less

than two yearsrtest fllghts establlsbeal a speed of more tban 2,OOO

npb, a.nd an aLtltude of approxlnately 2J ml}es, Tbe Alr Force bopecl

tbat new englnes would pertlt a speed. of 4r00O nph and. an al.tltucle

-

-MCA was absorbed by NASA ln Oct 1958.

:
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of 50 nlles or nore.

As early as l{ay 1955 the Alr Force had. lssued GOR No. p2 calllng

for a mngnlfled verslon of tbe X-15. Developnent began und.er tbree

eeperate proJects known as the Bonber Xlsslle or Boml, soon to be

red.esignated as the Rocket Bmber or Robo; the very htgb attltude

reconnaLgsance weapon systeur known as Brass BelI; and. the boost-glld.e

researeh vehlcle cal.led lfiruard.s. 0n J0 April Lg57, Head.qr:arters USAF

d.lrected. that tbese three proJects be brought together under the single
75

name of Dyna Soar, d.erivecl from dynamic soaring.

Sputnik bad. its effect here, too, a.nd. on 25 Novenber 1l957t

Denelotrnrent Dlrectlve No. p4 authorlzed. ARDC to proceed. vlth the work.

The boost-gIltle systen pronised. a breaktbrough beyond, the speed,

range, and. al.tltud.e of exlstlng aLrcraft to aceompllsh nanned_missions

of strateglc reeonnalssance and bombing. After several months of

furtber planning the Air Force announeed. on 15 Jr:ne 1958 its eelection

of tbe Boeing and. Hartln companies as dual eontractors for the Qyna Soar

early tLeslgn pbase. py tbat tlne the Alr Force could foresee the
77

J-uoportance of Dyna Soar:

It ls intend.ed. that tbe DYi{A SOAR prograln w111 constltute
a major Air Force effort to develop a weapon system to succeed.
turbojet-powered manned strategic bomber and reconnalssance
systeras. Weapon systenas growlng out of tbe DYlfA SOAR progran
shoulal conplement other weapon systens plannetL for availabi.llty
1n the sane tirne perlod. and. altbough tbe program ls to be und.ertaken
with tbe strateglc mlsslon prlnarlly ln view, other mlsston
potentials should. not be overlooked. Weapon systens that evolve
fron the DYNA SOAR d.evelotrNnent couLd operate as aero{ynamtc, boost-
glide vehicles, as short tenn satellites or satelloids, or as satel-
Iites in relatlvely stable orblts. I\rrtber, they could be manned

- or unmanned ancl, lf unmanned., recoverable or rrnrecoverable. Combi-
natlons of any of tbese vehlcles could be lnclud.ed. ln the flnal
DYNA SOAR weapon systeua.

7t+
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In brlef, Dyna Soar, though not then speelflcalJ;r a space vebi.cle,

couJ.d. contrlbute technlques, corq)onents, and. equlpnent to the nan-ln-

space systen as well as aerlal reconnaissance systems beyond. the

capabllltles of the x-11. At tbe sane tlne, DSma soar would. continue

to senre the traditlonal strategLc mlssions of the Air Force.

The new interest ln $noa Soar J.etL to a telescoped scbedule for

the proJect. Yet troubres renalned.. rn attditton to the ever present
78

probJ.en of firnd.lng, tbere was ARPA's deterrinatlon to take over USAtr'

space projects a,nd. tbe certalnty of ARPA-NA,SA partltlon of tbe space

progran. Tbue tbere lfas tbe possibillty in the sumer and. autr:nn of

1958 tbet Qyna Soar nlght be takea fron tbe Alr Force, Md even pass

ccnpletely fron nlllta^ry control. Such a sbift was averted. by the

fact that Qyna Soar, tbough probably capable of orbltal velocity, was

nevertbeless of lmectlate J-uportance because of lts suborblta-l aspects'
79

as a Dallltary researcb vehlcle.

Nevertheless, tbe earlJ ctellgnc. subnnltted. tn April by Boelng

antl l{artin sbowed. tbe fuLl potentiallties of Dyna Soar as an aerospace

vehicle, and. the sclentlflc Advlsory Board. (sel) rent full support to

tbe proJect. Gratlually oppositton dwindJ.ecl, botb wlthln the Department

of Defense and. outsld.e, and the Alr Force was ress constrained" in its
advocactrr of the boost-glld.e princlple. By the 1ate autunn of L959,

$ma Soar had eroerged. as a possible operationa-l vehlel-e that night neet
go

the aerospace requirements of the Air Forceo

pyna Soar was d.rawn as a nanned., d.elta-wlng, aerona;utical veh:iele

that could. be boosted. into orbital veloclty witbout loss of maneuver-

abre reentry and. controrred land.ing. These cbaracteristics appealed

yf
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strongly to the Alr Force. They meent that Dyna Soar could. be nanned.

and uttrIized for reconnalssance, offenslve., ed d.efenslve purposes at

altltud.es beyond. the atnosphere--and. lf necessaly remaln aloft lndefl-

n1teIy as a satelllte. Moreover, the veblclers capacity for safe re-

entry and. 1ts use of conventional lantllng gear vouLd. pemlt it to

use tbe vast eurpire of growrd facllltles constrrrcted. by the Alr Sorce

before the beglnning of the space age. In brief, Qyna Soar nlght

serve as a transltlon between the exlstlng Air Force antl the Aerospace

Force of the not so d.istant future.

The ever lncreaslng value of Dyna Soar gave the Air Force much

tbe sarne potentlal for the future tbat the atornlc submari.ne-Polarls

system gave the Naay. But ln 1959 there was still no adeguate booster

that could. neet tbe aeronautlcal, missile, and space regulrenents of

the vehlcle. In some ways Saturn seemed a J-oglcal booster cand.idate,

but the Air Force preferred the lrlOOr0oO-pound-thmst englne. 0!r

tbe other hand, the A::ny was eager to marry Saturn and. Dyna Soar, slnce

the blg booster had no d.efined nlssion Ln L)Jp beyond lts eerly

develotrrnental shots. Wernher von Braun made several proposals to

seal this marriage, and as a result the Air Force almost }ost Dyna
Br

Soar to NASA when the latter took over Saturn in October 1959. Wlth

the passing of thls hazard., it seemed unlikely that the Air Force

wou1d. Iose Qyna Soar in the future.

Up to thls point there had. still- been no selectlon of a contractor

for the manufacture of the Dyna Soar, and. the project seerned stalled.

in negotiattons between USAF a6encies and interested lnrlustrles. In
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the nid.st of these d.elays, General White expressed. d.lssatlsfactlon

with tbe lack of progress, and d.irected. that the projeet "get off
g2

d.ead center." Wlthin a matter of d.ays, lower echelons resolved tbe

renalnlng contractual d.lfficultles, and. on p Noverober 1959 the

Secretartrr of the Air Force announced. once more tbe choice of Boelng

a.nd. Martin ag contractors, this tlne to manufacture respectively the

vehicle antl the booster. There was widespread. satisfactlon wltbin the

Alr Force and. else$here at the turn of, events. As one clvillan wrlter

expressed. it, the Alr Force "soared. back" lnto astronautics lrltb an

aerodynantc end- maneuverable space stuLp tbat would orbit the Eartb

at a velocity of 14r0O0 mph, meet the needs of reconnalssance and

bonablng nisslons, intercept enernJr satellites, a^nd perforrn a successfirl
8S

reentry and. eafe land.ing at the will of the pllot.

tr\rnd.ing the Spaee Progran. L957-59

The fund.lng of tbe space progran for fiscal years l-958-60 was

very cornplex. Since Sputnik cane a^fter the fiscal year 1l!8 appropri-

atlons were already ln effect, adjustnente to tbe new requirenents

were d.ifflcult. Later on, complexitles lncreased. wltb the nultipll-

catLon of space Elencres and. the transfer of fr:nd.s arnong them.

Even within the Alr Force it was d.ifflcult to unravel tbe tangle

of fund.lng beeause 1n preparlng the bud.get Head.guarterE USAtr' d.lcl not

d.lstinguisb the space program withln tbe overa-l1- USAF progran for

research and d.eveloprent. Nor d.ltl f\ncling plans d.raw a sbarp line

between aeronautie and astronautlc projecte. Antl. flnal.Jy, tbe space

progran, tbough d.lstinct fron the &leslle progr6n, nas dependent upon
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the use of ballistic ulsslles. ['hus the space end mlsslle programs
Blr

overlapped.

AJ-thorrgh tbe Alr Force bed long entertained spaee plens, t4r

to October I9r7 llttle &oney had. been all-ocated to the projects.

fhrougb 30 June Lg5T.BAI.}IARDS (8RATS) bad recelved hart[Ly anytblng;

the Advanced Reeonnalssance dysten sot $4.? nil-llon ln flscal year

1956 and $f3.9 nLlllon Ls 1957. DrrLng these BaEe years tbe

predecessors of Dy'na Soar--Bm1-nobo, Brass BeIl, and. $nrartls--

receLved mlnor alLocattona. Tbe butlget for flscal year 1958, whlch

bad. coe lnto effect tbree montbs before the advent of Sputnik,

allocated. $r ntneon to Brats, $3 nnUon to Qyna Soer and $6:.8

nllllon to tbe Ad.nanced. Reconnalssarce Systen--an approxinate total

of $70 nlJ-llon for space and near-6pace.

In Ja.nua.rry L958, tbree nonths after Sputnlk, wben tbe Atr Foree

presented. lts flrst systenatlc pLans for a space progran, Headguarters

proposed. tbat an extra $f55 nffUon be addecl to the origtnal $70 ntttton

to nake a total of $225 nLlllon for flscal year 1958. The addltlonal

$155 ndlllon couId. be obtalned fron a reorlentatlon of less J-nportant

a,eronautleal projects, fron the DOD emergency fltnd., end from supple-

nentar5r approprlations of $5t ntttton. Sowever, slnce OSD ignored. the

planr tbe proposa1 was of J.aportance only lnsofar as lt inill.catetl the
8,

trend. of USAI. tblnking antL wbat ntgbt bave been.

Tbe energence of ARPA ln Februa"rry 1958 cbanged a-11 these hopes.

Thereaf,tcr the Alr Force could. d.o no rork on tts ovn ln epace researcb

f

*Cor:eepond.lng A:lny ancl Navy statlstlcs have not been avallable.
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and dcvelolnent wlthout apeclflc apBroval fron ARPA. fhe on\r

exceptlons to thls generaL rule vere etudles costlng less tban

$5OO,OOO, antl tbe fiurrtlng of s@e faclllty Ltene sucb as bulldlngs

Betreen l{arcb and October IllS erl tbe tnre space proJects of tbe

Alr Force, togetber rrlth f\rnds, pasaed, elther to ARPA or NASA.* 
%

Conseguently tbe USAF bufuet allocatlons to near-space antl qpace proJects

for flecal year 1959 feLL frm the total of $5OO nllllon bopefulty

proJected. la l{arcb to a nere $8.7 nllllon. About balf of thls ste

vag cllocated to Qrna Soar and. Bf,fg, and. tbe renalnlng $l+.7 nl].Ilon

to apace stualleg and Lesser ltens. For flscaL year 116O tbe total

fell agal,n, thla tlrne to a pa.ltry $2.2 nll,llon.

h:nil,lng rae aLpfe clurlng th plannlag etage for the ftscal year

f96O UuASet becauge ABPA and. Xf,SA covered alnoet tbe entlre natlonal

qpace progra. Ibe organlzatlopal cbangee of Septenber-October

L959, boruver, cauaed. a hearrjr sblft ln fl50 nonleg anong the agencles.

At once, ilASA funtllng raa nlnest d oubled,, ARPA firndlng was reduced.

by nearly four-flftba, ead Alr Force qpace firnd.rng ras mrltlpJ-lect by

EiGlfrf"tlon of ITASA firntrrng for ftscat year 1959 fottons:
$totrtoorooo

12811+OOr0OO
5Traoorooo
l+rooorooo

2rrSOOr0oo
5?r8OOr0OO

Total $38|+rooor0oO

:
,T

Inbrlted. fnm ITACA
thtgrplenentaqr epproprlattoae
lraagferr^rgal ftc A8FA
Tranaferred fro USA (fet Prolnrlalon l.ab)
transfcrred fro IISII (Varelrard)
&anafcncd, fr6 ttSAf

r'fi.'
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approxJmately 120. These same ratios

195I budeet, as sbown ln the followlng

r958-51:

ill
'",' I
for the flscal year

for the four-year period.

held.

table

Agency

Amy

Naw

Alr Force

AAPA

NA,SA

AEC

rr 19tB

0

0

$Torooorooo

B3rooorooo

Fv, LgSg FY 1960 I'Y 1951

ooo
0 o $ rr3oorooo

$ 8,7oo,ooo $ 212oorooo 249rToo,ooo

331,?OOTOOO 3O?TOOOTOOO 6TTOOOTOOO

3E+TOOOTOOO 5351600rOOO gl5rOOOrOOO

S4rooorooo
(nuc rocket pr:>ln)

ARPATs total allocations for fiscal years 1959 end t96O were $5eO

nillion ana $445 milllon respectively. The d.ifferences between

these totals and. those Ilsted. ln 'uhe above tabLe represent the work

d.one by ARPA in field.s not reLated to astronautics.

The bufuet flgures do not give an adeguate picture of the total

contributions nade by the Air Force to space work and to the national

space progran. In fiscal year 1959, ARPA reasslgnea nearly $300

rnlllion to ARDC for work on the Ad.vanced. Reconnaj.ssance Systen and.
,i

lts subsystems a.nd. for applled research proJects. Essentlally tbe

sarne thing was planned. for flscal. year 196O before the breakup of

ARPA responslbilltles. Drring fiscal year 1!60, NA,SA llkewise

relmbursed. tbe Alr Force to tbe extent of approxJ-nately $100 nl}Iion

*--^In the sane year ABFA reasslgned. only $64. rirlltlon to the A:my and
$Z\.9 million to the I{aW.
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for support of varloue proJects ln the

tbe Alr force carrled on tbe follonlng

tbe space progran:

ProJect

Qpa Soar

IiETS (I$rBersonlc Euvlronnent Test
Systen, forraerJy known as BRATS)

Study Regulrenent Progran

Appllecl. Researcb ln Aerospece

*

clvlllan progran. In addltlon,

actlvltlee that borclered. on

ry rg5g

$a9, Soorooo

4rro0roo0

2rgoorooo

2TrBOO'OoO

rr 1960

$35rooorooo

3r goorooo

31 3lO0rO0O

l+ar60orooo

Tota1 $61+, 3oorooo $81+rSoorooo

rn further evaluatlng usAtr' space actlvltles, the lnportance of the

contrlbutlon nade by the ballletlc nleelle Brogran nuEt be recognlzed..

For flecal years L954-59 the balLtstlc nlsslle progran bufuete, ln-

clutltng AtJ-&e, Tltan, and. Xlnutenan, totalett nore than $5 Uil.tton.

For tble saae progran tbe 196o uuaget wag nore than $a tffion and for

1!5r about $2 blulon. Eon nuch of tbese srms nay be congld.ered.

d.lrect support of aEtronautlcs 1s qulte lnposslble to ca-lcurate.

Flnally, tbe Alr Force nade avallabl,e to ARpA anct l{A,sA tbe vaet

USAF facllltlee that had been brought tnto exLstence tc neet tbe tech-

nologlcal requlrenents of aircraft and nLsslLes. Agaln, an eetLnate of

lts proportlonate worth to the Bpaee progran ls lnposslbJ.e, but rtlthout

thls l-unnense capttal lnvestnent--nearry $5oo nllllon in the Ail.antlc

xlsslLe Ra,nge aLone--tbe space progra! woulcl banre been serlous\r

bandlcapped..

r

'IT.



43tF"""r
Wben all these factors are taken lnto eonsld.eratlon it is clearly

i.nposslble to attenpt even e rough flna.nclal estlmate of what the Air

Force contrlbuted. to the natlonal space progran prl.or to Ip6O.

Space Progren Ln Decenber loqo

The record shows tbat between lpll) and. the tlne of Sputnik in

October l9)7 i,)ine nilltary servlces were less conservatLve in tbelr

attitud.e toward. space than eitber the Offlce of the Secretar5r of De-

fense or the Adnlnistratlon. Llkewlse, tbe Air Force 6eens to bave

been a.lread of both tbe Amy and. the Navy ln space prane, rf tbe proJects

urged. by RAI.ID, AXC, and ffiDC, and by some of the latterts d.eveloprnen!

centers, could. bave been generously supported. the Sovlets woulcl

probably not bave won flrst plaee for thenselves in space

The record shovs .also that even after Sputntk there wa6 no lnnedl-

ately lnvigorated. nattonal space prograru. Xonths passed ln vhich the

policy-naklng offlclals of newly created. agencies adJusted. to new

responslbllities. It seeured. to the Alr tr'orce that tbe nilltarry space

requlrements could meanwblle bave been net by tbe Departuent of Defense

through existlng capabllttLes a.nd. that there wa6 no d.enonstrable need.

to segment the progran by the lntroduetlon of NASC, lilASA, ARPA, a"nd.

otber agencies.

Ad.d.ed to theee conpLtcatlons was tbe apparent r:nwlllJ.ngnese of the

Goverruaent to accelerate the progran sufflclently to adplt the Unlted States

was ln a race wltb tbe Soviet Unton. tdoreoner, the Ooverrrment lnsisted.

that the space program should renaLn d.ed.lcated. in large measure to

science, a polley tbat severely llmlted the nilltary proJects. And

a"1rr*.ir
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finally, the Adarlnistration I s tigbt rein on fi:nd,s prevented a,n

accelerated productlon of avallable boosters, slowed. the d.evel-opnent
Bg

of new boosters, and. ln general retard.ed. the whole progran. Linl-

tatlons on funds also beld. back researcb in such. vltal supporting areas

as nuclea:i-propelled. rockets, byd.rogen-oxygen second-stage engJ.nes,
90

and. plasna and. lon beehnolory. These programs r.rere of great Lnportance

for tbe fi:ture.

In the first two years that followed. Sputni.k, bowever, the Anerican

space progran suffered. nost from lack of sufficient thmst to loft large

payloads. Of the 6 Sovlet vehicles launched. during that tine--tb€

Krenlln never adnitted. malfunctlons--the payload lncreased from a nlnl-

mi:m of 184 pouncts to a ma:<imun on the second"shot of lrI2O pound.s. On

the other hand. the Aperleans atteurpted. 3? launchlngs of wblcb 1l were

eitber successful or partially successful. But the payload.s ranged.

fron a mere J.J pound.s on the flrst shot in Decenber I95'l to a na.lclnun

of only 372 pound.s in lplp. Frthennore not one of the lp Anerlcan

loftlngs could. equal the spectacular nature of tbe 6 Sovlets sbots.

Tbe Russians could. clalm to have been flrst ln space, first to send. life

tnto space, fJ.rst to send a mlsslle lnto the d.epths of the sol-ar systen,

first to turpact the Moon, and. flrst to photograph the far sld.e of the
9r

l{oon.

The Russian trir.rnphs bad. great psycbologlcal-pollttca1 slgnlfieance.

Dr. Glennan admltted as nuch wben he salcl on 2l+ Septenber ]:gSg t|nat

Aurerlcans still "p1ay second. fiddle ln thls space bustnessi" Tbe

Presld.ent and. the Securlty Councll expressed the sane view offlctally

"et
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antt e:rpltcltly, but not publlely, when they acknowledged. in Januarlr

1960 that tbe Russlan "flrsts" resulted ln "substantlal end enduring
9z

galns ln the Sovtet prestlge."

Yet clesplte the poIlcy confusion ancl tbe tecbnologlcal band.lcaps

tbat prevalled tlurlng 1p!8 and. L959, the Anerlcans mad.e notewortby

contrlbutlons to space sclence. Theln success was due largely to tbe

lngenulty of liA,SA, ARPA, Army, Naqf, Alr Force, and inilustrlal_

eeLentlsts who d.evlsecl nlnLaturlzed instruments to flt the snal.l payload.

capaclty of avallable rockets.

Tbe f9 loftings were divl.ded unevenly araong flve projecte--

Vanguard., Explorer, Ploneer, Score, and. Dtscoverer. thelr flrst
lar:nchlngs $ere attenpted respectlvely on 5 Decenber 3957t JI Ja,nuary

I958t IJ August 1958, l8'Decenber I!!8, and 28 Febnrary Lgrg. Vanguard.

alone had. received. offictal aparroval before Sputnik and. was lntend.ed.

to serve sole1y as a scientlfic contrlbutton to IGY. Only 3 of lts

lL sbots were suecesefuL. Explorer was baetiLy conceived. by the

Departnent of Defense, prlnarily as a counterbalance to tbe Russlan

success anct aLuost tncLd.entaLlJ d.eveloped, as a taeans of gatherlng

scientific lnfo:matlon for IGY. Actualty tbe proJeet vas essentlal}y

that ad.vocated. by AS{A before Sputnlk, naneJ"y orbltlng a surall satel-

ltte rnitb a Jupiter C nlsslle. Of I attenpted. launchlngs, ! were

successfuL. Ploneer was planned. orlglnally by ARPA as a !-sbot lunar

probe to natch tbe specte€ular Sovlet aehieveuents. Tbe first three

shots rere contracted to the A:ir Force. Tbe flrst nalfunctloned at

launcblng, the second. penetrated. TOTOOO nlles into lnterpla^neta:ry spaee,
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and the thirtl narfunctioned also but not before traveLlng 963 niles

toward. tbe Moon. 0f tbe two sbots contracted by the Atsy, the flrst

vehicle felL back lnto tbe atnosphere and. burned. after reacblng an

aLtltud.e of near\r 6?rOOO miles, and. the second bypassed. the Xoon and

entered solar orblt. Iberea^fter Ploneer cane under NA,SA contpol, anaL

ln Novenber 1959 a sixtb shot end.ed. in nalfunction at the tlrne of

launching. Score was a slngle sbot project, also concelved. by ARpA

for proBagand.a purXroses to broadcast the Presid.ent's volee in a

cbrlstuas meseage frou space. Artbougb score was certalnly not a

nllitarry project, 1t was not transferred to I{ASA, and., r:nllke vanguard.,

it was pemitted to use a nllltary rocket, the new Atl-as of tbe Alr
93

Force.

Project Discoverer was of a d.ifferent ord.er. Setrlarated. frm ARS

by ARPA tn L)JB, wlth AFE{D as contractor, lt represented. an in-

portant strid.e fomard. in the nltltar:y space program. It was

painstakingly planned. to perforr space research ln support of advanced.

nilltary reconnalssance. It could. also be helpfuJ. 1n prepaling the

way for man-in-space projects wbether clvlllan or milltary. It had.

slx paln objectives: test of the satelllte alrfrane and. gui.d.ance systen;

tegt of satellite stablltzatlon equipnent; control- of satelllte lnternaL

envlronnent; blonedlcal experlnents vltb mice and sltal-l prlnates;

d.evelopneut of capsule recovery tecbnlques; antl test of ground. support
94

equipment and. personnel proftciency.

There was considerable overlapping in the payload instrrucentation

of the l! lofted. capsules. In general the flve projects gathered.

scientifie inforration of great va-lue., Knowled"ge was acquired. on such
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subJects as cloud. cover of tbe Earth; geod.etic conflguratlons; d.enslty

of nleroneteorlc natteri the sotar-Earth heating processegi the

magnetlc flelds of tbe Eartb and Moon, lncludlng tbe cl.isconery of tbe

Van Allen radlatlon belts; a lhae fleld of radlatlon phenonrena--cosnlc

raJer lonlzlng radlatlonr ed X-ray radlatlon fronr the suni eroslon of

exPosed solar cells; shlfts in tbe externaL ancl lnterral tenperatures

of tbe capsules; and bloned.tcal envlronment.

There were even greater pronises for the Anerr.can progran rn 1950.

Vanguard end. Score were flnlshed, but PLoneer and. Discoverer lrere stip
importa,nt, ild there were plans for ad.tLitional Explorer study. NA,SA

contracted. the Alr Fopce for firtber ploneer space probes. There was

a scbeduled. launchlng of a Thor-propel]ed. planetoid. into solar orblt
ln llarch. rt was to be sensltively instnrnented. to serve as a space

laboratory to expand. the knowled.ge galned tbrough the work of tbe two

prevlous years. concelvabJ.y, Ploneer v, as it would be knorrn if lt
Yetesuccessful, nlght becone one of the great "flrsts" ln tbe hlstory

of sclence. The Alr Force, ind.epend.ent now of ARPA, would contlnue

tbrcrk wlth Dlscoverer to perfect tbe technique of recovery enit otber
95

e"speets of the ad.va^nced. reconnalssarce prograrn.

Tbere were nunerous other rar:ncbings scbedrrled. in 1960. The Alnayrs

Notus or Ad.vent, as it had. come to be known, operating satellites on

equatorlal 24-hour orblts, would. supply a reliable, all-weather, jan-

proof conmunlcatlon system. Ihe lfaw's Transit vou1d. fulfill the need.

for qp all-weather twentletb-century verslon of celestial navigation,

relylng on artiflclal satellites rather tban stars. And. MsA's Tiros
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would glve ner d.Lnenslons to neteorolory. AII tbree proJects would

extend. lnto space tbe range of tLne-bonored actlvltles prevlously

eartbbound. Tbey were sure to be of lnestlnable value both for
%

clvlllan and nll1tary pur?oses.

Tbere was aleo a most hopeful outlook for sone of the purely

nllltary proJecte of lmed.late slgnlftcance. The Alr Force Samoe and

Xld.as were need.ed for reconnalssance, to help lnsure agalnst Surprlse

attack by pbotographlng unusual enenJr activlty and by deteetlng wlth

lnfrared tecbnlque the launchings of eneny ICBllrs.

Yet tbe sbsdow of too-11ttte-and.-too-Iate contlnued. to darken the

natlonal progran as a wbole. From tbe sprlng a.nd. sumer of L955 untll

October L957 fbe Sovlet Unlon and the Unltecl States were both supportlng

eatelllte proJects, but tbe Unlted States avolded. a race wlth Russla,

and the Russlans took flrst place. Between October 1957 and, Decenber

1959 tbe Sovlet Unlon and. tbe Unlted States both supported nrneroug

space proJects. Agaln the Anerlcan Goyernnent cllsavotodthe id.ea of

a race wlth the Sov:iet Unlon. And since the latter had tbe great

advantege of high-thnrst rockets, the Krernlln was abLe to be flrst 1n

many outstandlng ventures. As 1959 drew to an end the Unlted States and

the Sorrlet Unlon were both planning to place a na3 in space as a step

toward. the ultinate a1rn of a manned space statlon. It could only be

hoped. that Russla would. not once nore be flrst.

Inevitablyr md seeurlngly agalnst tbe deslres of the Anerican

Government, ve have been d.rawn lnto a race for space. Tbe Russian

cballenge cannot be ignored wlthout forfeitlng our positlon as tbe leader

of the Free World.. The prlze ls wlthin our reach, but to grasp lt re
nust have tbe heart for the race.
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Mry 59; neno (C) for DCs/P&P fnorn Whelecc, D/Ptana, subJ: Co6rti-
natlon of SatellLte. and Spacc VehLcle Operatlorc, LI Dby 59; mao
(C) for JCS fnon c/S USEf, subJ: Coordlnatlon of-SateU-ite ;nd
Space Vehlele Operatlons, 13 l.{ey 59.

l$otes by IICS Secreterles (C), subJ: Coorrllnation of Satellite and
Space Vehlcle Operatlons, 25 Jun 59.

Meuro (C) for Dep O/nans from Col C,J. Butcher, D/Elans, nrbJ:
Ooordtnatlon of Satelllte and Space VehlcLe Operations, ? Jul 59;
meno (c) for JCS frorn c/s I'SAF, subJ: Coortlnation of S:atelttte -

Space Vehlcle OperatLons, 10 Jul 59; neno (S) for SOD frm SA,F,
subJ: Coordlnatlon of SatellLte and Space Vehicle Operatlons,
1? Jul 59.

i,tr (S), T. Keith Glennan, Admlnlstrator, NA,SA, to Nell McElroy,
SOD, ns, 25 MaV ll; nenoo (S) for Maj Gen Ralph P. Svofford., Jr,
Asst DCS/D frorr Bousbey, subJ: Global Tracking, I Jun !p; Col Otto
Haney, D/Dev Prog, Connents on Letter of Dr. Glennan to SOD, 25 Me,y

59, dtd. I Jun 59 (C); ttr (S), t'lactntyre to D/ARPA, subJ: Propoeed.
Reply to Dr Glennan Concerning DOD Support for ProJect MERCURY,

9 Jun )l; memo (S) ror O/nnfe f,rcnn Charyk, Asst SAI' (R&D), subJ:
Wor1d Wide Tracklng Facltltles, 23 Jun !p; nerno (S) for Asst SAF
(nAO) fron Johnson, subj: World. Wlde Tracklng Facllltles, a4 ,lun
59; ILr (S), fnmras S. Gates, Deputy SOD to Glennan, NA,SA, ns,
30 Jun )l; Meno for Record (S) by Col J. L. Martln, D/N, subJ:
Proposed. Organlzatlon for Support of Project MERCURYT LT J:uL 591
d.raft DOD dlrectlve, subj: Asslgnment of Responslblllty for DOD
Support of Project MERCURY, 2l+ JuI lp; Wasbington Evenlng Star,
3 oct 59.

trteno (C) for JCS from McElroy, subJ: Coordlnatlon of Satelllte and
Space Vehicle Qreratlons, 18 Sep !!; meno (S) for O/.Of fron Whe1ess,
D/Plans, subJ: Air Force Responslblllbles to Other ELeraents of, the
Department of Defense for Space Systemo, 2I Sep ))i, DOD News Release,
subj: Space Transfer to Servlces Planned, 23 Sep 59.

69.

69.

70.
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t
7L, Ueno (S) for JCS frm Gates, Actlng SOD, subJ: Responslblllty

and Organlzatlon for Certaln Space Actlvltles, I gct ))i dtaft
meno (S) for 6OD frm JCS, subj: Responslblllty and Organlzatton
for Cert"aLn Space Actlvities, 19 Oct 59.

72. ttemo (S) for Gen ltlartin, O/P1ans, DCS/P&F fron Col Robert R. Row-

Iand.r'Dep O/Pottcy, subi: Agreenent on Super-Boosters, lJ Nov ll.

73. Meno, for Asst Sec DOD (Conptro1ler) from Gates, Deputy SgD, ns,
I Eec lP.

7\. "Tecbnlcal Spport Systen Srma:ryr" I0 4rr )l; New Ygrk Tlnes,
9 Jun 59; DAF White Eouse Infonnatton Brlef, 12 Aug 60.

7r. ARDC n&P Project cara (s), 10 oct 5?; GOR 92, 12 lrF.v 55-

75. Memo tor R:cord. (S) Uy Lt Col BenJamin E. Serrert Df;,SfD, subj:.
Boost-Glld,e Concepi, 4 tto.r i7t W,!/D Deve1opment Directlve p4 (S),
sgtl by Bousbey, subJ: {ypersonlcrstrateglc Weapon System, 2) Nov

!l; nenao (S) for VC/S from Swofford., Asst DCSID, subJ: Accelerate
DYIIA SOAR Program, t4 FeU !B; neno (S) for C/S USAI' from Maclntyre,
trsr 5 Jun !B; Itr, MaJ Gen W: P. Flsher, Dep D/(ILL to Rep. Janes
P. S. Devereux, ns, t-5 .lun 58.

77. Ltr (S), Swofford, Actg DCS/D to Conclr, ARDC, subJ: Selection of
dontractor for lls-454l, (ovra soAR), 25 Jun 58.

?S. Ltr (s), And.erson, Comdr, ARDC to Wilson, DCS/D, ns, 24 Jul 58.

.19, Memo for Record (S) Uy CoI Ferrer, Df ATr^subj: DYNA SgAR Meetlng
wtth I4r. Horner on 2 oct 58, dtd. 6 Oct l8; nemo (S) for C/S USAF

from Douglas, SAtr', ns, t5 Oct !8; meno (S) for .L11 Dlrectors et a1.
from CoI J. R. Finton, Exec, oCSiO, suUj: DYNA SOAR, 29^Oct ,6 -
neno (S) for SOD fronn Johnson, sirUi; DYI{A SOAR, J Nov !8.

80. Draft meno (s) by D/AT, 23 oct, 59, to be sent by SAF to SgD, subJ:
Requlred Action on DYNA S0AR.

8L. Memo for Record. by Ferrer, subj: DYNA SOAR Declalon, 29 Sep J); Ltrt
Col George B. Munroe, Jr, Tech Exee, Df'Ntr, to pCS/D, 18 ltov 59,
vith 5 aicbs and. suggestion that DYNA SOAR ltem be submitted to
c/s usAt'.

82. DYNA soAR cbronotogy, in D/AT flIes.

89. James Baar, "DYNA S0AR hrts Atr' Back 'ln Spacer"
15 t{ov !1.

Mlsslles @,

f*

and.



57

A+. Statenent by 9f11son, WgfD, ln ffearlnge Before Souse Gnte on Sclence
and. Astronautlcs, l+ Feb 50.

85. tteno (s) for lioLaday frm sorner, ah Jan 58, Tab B.

(%. Ueuro (S) for Srofford. frcn CoI Martln, D/NI, subJ: Bresentatlon for
Comand.erar Conference, 5 Jan 59.

8'1. lrieno for Recorrl (S) ty Boushey, eubJ: Fund.lng for I{A.5A, 29 JuL 58.

88. Ilashlncton Snace Letter.
L919-LW; ARPA, IY L96L
Frledman, O/nrdget, USIF,

2 Jun ll; ilA,SA, Approprlatlon Sumarry l{
Bufuet Prograu; neno by ldal Gen R. J.
subJ: Justlflcatlon of fT 1951 Bufuet

Estlmate, 15 Jaa 5O; The of the Unlted. Statee Governnent for
Jun t . v -t wvu vvul5,

States Governmeat for FY Jun
Doc 2 5, Pt Cong, Segg.

89. Testlmony by Medarle ln Ilearlngs Before House Cbte on Sclence and
Astronautlcs, 18 Feb 50.

90. Astronautlcg, Oct 59, pp ?o-N; Proceddlngs of 2cL Western lfatlonal
Meetlng of tbe &erlcan Astronautlpal Sc lety, Los Angeles, l+-5 Aug
!!; Borace Jaeobs, ed., Ad.va.nces ln AetronautlcaL Sclences, Vol l,
Ad.va^nced Propulelon and.

9L. Eanson SaLflrln, "Neglectedl Faetor 1n

IY

Uagazlne, t? Jun 5O; Janes flagerty,
28 Montbs, " speclal. I'Fllght'r sec 1n
l{ewlon, "We Calr Catch the Rueslane
14 Oec 59.

tbe Space Race, " New lgrk !!nes
Jr, "u.s. Progran ffine FilTn
Washlngton Post, 22 trrlay 6O; Clarke

-

tn Space, " Mlgslles and. Rockets,

92. Ltr, York to Drca,niler, Sr.ruse Clnte on Sclence and Aetronautlcsr. J0
Dec 59i George P. Sutton, Cblef Sclentlst, ARPA, "Tbe Mlllta^rry
SBace Program for l!60r" 4g!ro!g1b:!g, Nov 59; Ngc 59f8 (s), subJ:
U.S. Poll.cy on Orter Space, apFabt l[8C 2t Jan 6O and by tbe
Presldent'?6 lan &.

93. NASA, Internatlonal Satelllte and. Space Probe Sr:mar;r, 1l J.uI 50;
NA,SA, Progress Report (C), f Jen-I Apr 50; NA,SA, Unlted. Stabes and.
Rueelan Satellltee, Lunar Probes and. Space Probes f957-f9r9-L959,

9t+. AfBMD, Sumaqy of A1r Force Balllstlc MlsslJ'e Dlvlslon Actlvlties Ln
Space, .lun 50.

95. Msg lplol, AFA{D to Hq USAF, 7 JuI 50.

%, Sutton, "Tbe Mllltary Space program for lp6O."
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GLOSSARY

Amy Ba-lllstlc Mlsslle AgencY
Atonlc Etrerry Comltslon
Air Force Balllstlc lr[lsslle Dtvlslon
Asslstant Ch:i.ef of Staff, Intelllgenee
Air Force Offlce of ScLentlfic Researcb
anendment
ARPA Ord.er
Army Ordnance Mlsslle Croand.
Ad.vanced. Research ProJeets Ageney
Ad.vanced. Reconnalssance Systen
attaclment

Balllstlc Weapons Researcb and Supportlng Systen
Bal.tistlc Missile Test Systen
Ballistic Research and. Test Systen

chai:san
comlttee
Canbrid.ge Research Center

Dlvlslon of Milltarry Applicatlons
Department of Defense

General Operational Requlrenent

I$personic Envlrorurent Test Systen

intereeptor

I4en In Space
mlssl.Ie

Natlonal. Ad.visory Couunlttee for Aeronautlcg
National Aeronautlcs and Space Mmlnlstratlon
Natlonal Aeronautics and Space Counctl
navigatlon
I{aval Ord.nance Test Statlon
no subJect
l{atlonal. Security Councll
nuclear

Office
Office

Legislatlve Lialson
Secretary of Defense

A3N{A
AEC
AFBMD
AFCIN
AT'OSR

amnd.
AO

Ac{C
ARPA
AR.S

ateh

BALWARDS
BMIS
BRATS

chlrr
cmte
CRC

IF{A
DOD

GOR

IIETS

intcp

ldrs
mi.s

I{ACA
I{ASA
NA.SC

nav
NOTS
ns
NSC

nuc

of
of

OLL
OSD
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pryln

recon

SA
SAB
SAF
3At
sil
soD
SR
s/state

U-SAT'

propulslon

reconnalggance

Secretar5r of tb Amy
Sclentlfic Ad.vlsorlr Boarcl
SecretarSr of tbe Alr Force
satelllte
Secretar;r of tbe ltavy
Secretartrr of Defense
Stu{y Regulrenent
Secretary of Sta,te

Uncler Secreta^ry of, tbe Alr Force

Wrlgbt Al.r Develolnent Center
Wrlgbt A1r Develognent Dlvlglon
l{esteno DeveJ.opoeat Dlvlslon

WADC

WADD

IIDD
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Appentllx

Source

ussR

USSR

lfary

ArmV

l{arry

ARPA-Atsy

ilar4f

ARPA-Atny

l{ary

ussR

ARPA-llalry

ARPA-IIarry

4RPA-Almy

ANPA-USAF

AHPA-Army

ARPA-Navy

ANPA-USAT'

ARPA-Army

ANPA.USAT'

ARPA-Amy

ARFA.USAF

ussR

Cotle, Nae

$rutnik I

ftrutnlk lt
Vanguard. (t)

E:pJ-orer (r) f
Vanguard. (e)

F.xBlorer (2)

Vanguard. (S) f
Explorer (:) fr
Vanguard (4)

$tutnlk III
vaneuard (5)

Vanguard (5)

E:cplorer (4) fff
Pioneer (1)

Exprorer (5)

vaneuard (T)

Ploneer (a) f
Beacon (r)

Ptoneer (l) fr

Pl.oneer (t+) fff
Score

hrntk I

Launcb Date

lr Oct 5?

3 Nov 57

'5oec57

31 Jan 58

I Feb !B

) Mar !8

17 Mar 58

25 ltal^ 58

a8 Uar 58

15 May 58

27 Mqy 58

Ntw58
a5 .rru 58

r7 Aue 58

al+ Iug 5B

a5 S"e :g

1r oct 58

23 oct 58

8 l{ov 58

7 Dec 58

r8 oec 58

2 Jan J)

Success

Orbital

Orbital

Manfunction

Orbttal{

Ma].functlon

Malfunctlon
I

Orbital-'

Orbital

IvlaJ-functlon

OrbitaL{

Malfunctlon

Malfirnctlon

Orbltal

lvlaLfunctlon

Malfimction

llalfunctlon

7Or0OO mlles

lfiaJ.ftrnction

It{alfirnctton at
963 ntles

61654 miles

Orbtta].

Sol-ar orblt{

(contct)

Satelllte Launchings*

4 oct tq5? to a6 $ov 1959
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(eontd)

Source

IAIIA-htT

ARPA.IJSAtr

IAPI-Allty

IRPA-T'fUF

IASI-trary

APA-USAF

IAEA-Ilavy

.enPA-n$at

AnFA-lq'

rlFl-IISAF

ANA-USAF

ARPA-Alltny

ANPA-USET

uffn

lffFA-Itavy

IA.SA-Ilalry

usffi

ITASA,-T'SAF

USAF

I'SAF

TA.SA-USAF

Code k
Yanguard (8) II
Dlrcoverer (r)r

Ploneer (f)'rV

Dlscowrer (a) II
veneuud (g)

Dlgcovrgrer (3) IIf
vansuara (ro)

Dlsconerer (t+) fV

&cprorer (5)

&rptorer (f) fV
(paat[enbd)

Dteeoverer (5) v

Beacon (a)

Dlscorrrer (6) VI

Inntk II
Traallt (1)

t/anguard. (u) rII
hnlk III

Dq>Iorer (8) v

Dlseo\rerer (?) Wf

Dtgcovrerer (8) fnff
Ploneer (5)

Launch 
-Date

r7 reb 59

a8 reu 59

3 liGr 59

13 Apr 59

13 ABr 59

3 Jun 59

?2illuuoJ)

25 Jw 59

15 .tut 59

T I\rS 59

13 At€ 59

rh Aus 59

19 AUS 59

L2 sep l!
i7 sep 59

r8 sep 59

lr Oct 59

1l oct ll
7 Nov 59

20 Itov ll
6 rlov J)

Succesc

Orbtta].f

Orbltal

Solar orbltf

Orbtta].

Malfirnctlon

MaIfimctlon

MaLfunctlon .

MaLfirnctlon

Dectroyed

OrbltaJ.{

Orbital{

![alfunctlon

Orblta-l

rm,I'acted. MoOn

Malfirnctlon

Orbltat{

Photo of far sld.e
of lfoon

Orbltd{

Orbltal

Ortltal{

l'lalfirnctlon

-

*Arablc flgures represent ftrlngs; Ronan flgrrres successful results except
,for Dlscorlrer. Tbe Alr Force cdrrler Rman flgures regardlees of regulte.
fS'tftf ln orblt at the cloee of L959.


