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Viewpoints on Space Technology: 

Before long, someone will start on the construction of a aatellite 
vehicle. whether in the United States oi: elsewhere. History shows that 
the hum.an ra,;e does not allow physical development to lag very fa.r 
behind the mental realization that a step can be taken, This is partic -
ularly true of prog-retHJ which has a direct bearing on rnan's conquest of 
his envirorunent .... 

Since the United States is far ahead of any other country in both 
airplaneg and sea power, and since others are abreast of the United 
States in rock.et applications, we can e>r.pect strong competition in the 
latter field as being the quickest shortcut for challenging this country's 
position. No promising avenues of progress in rockets can be neglected 
by the United States without great danger of falling behind in the world 
race for armaments. 

J.E. Lipp 
RAND Report RA-15032 
naefer.:!nce Papers Relating 
to a Satellite Study/' 
l February 1947 

The type of pyramidal totalitarian regime that the Communists have 
centered in Moscow . . . is not adapted for effective performance in 
pioneering fields, either-in basic sdence or in involved and novel 
ap:;,lications . . . Hence it is likely to produce great mistakes and 
great abortions. 

No other nation will have the atomic bomb tomorrow, 

It [ the ballistic missile] wovld never stand the test of cost analysis. 
If we employed it in quantity·. we would be economically exhausted fong 
before the enemy. 

Vannevar Bush 
1'.i.odern Arms and Free Men, 
Ti)49 

•ta~m:..-aaz:- 1ZUi»i G--a~·42AAAi?-i-iiiF&c&M ii i H af H¥F¥ V •• I Rb St·• 
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V V 

FOREWORD 

The United SUlh:B did not have a space progliam of any eort until l 954, 

when the Air Force finally secured perm:.ssion to beg:ail preliminary work on 

a s&tellite reconnaiosance system. About one year later, in the spring of 

1955. the National Security Council's decision to permit development o! a 

relatively simple ""scientific satellite" marked the start of another approach 

to space activity. In both instances, it was l 956 before much in the way of 

funds was available to support either activity. 

The background of Anlerican apace interest be.fore the li9S4-1955 pelriod 

remains comparatively obscure, even to specialists. During the epidemic 

of space fever that swept the nation following the Soviet successes of late 1957, 

the general public becan::ae rather hazily aware of such earlier related 

activities as the experiments of Robert H. Goddard, the development of the 

German V-2, antl the security-shrouded intercontinental ba.llietic missile 

program. But perhaps bee.a.us~ the years between 1945 and 1957 h.~ seen 

slight Alnericc1.n space enterprise, and perhaps because Americana little like 

to be told of their failings, the details :received no significant attention. 

The purpose o:'f this brief study ia to gather some of the threads of space 

entexprise in the 1946-1956 period. For obvious :reasons. attention is 

concentrated on the American scene and, still more na:r:ll."owly, on the role of 

the United States Air Force. Nevertheless, an attempt has been made to 

provide some perspective on othie:r activities :related to that general theme. 

Available sources are few. H. Lee Bowen's Threshold of Space, 

1945-195~ devotes only portions of it::;i first 18 pages to the pre-1957 years. 

He had completed the draft of a more detailed tJreatment of Air F?rce space 

programs by the middle of ! 962, but its publication date remained uncertain. 

No other Air Force history deals with the period in any depth. Of course, 

a phalanx of popular wl"iters of va.ria.ble talent and uncertain knowledge had 

Hooded the market with pseudo science treatises on space flight by 1960, but 

5.5EH-Z 
iv 
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no.c.-e ol theoc writct"o made much uoe of official documents and most were 

more concerned with draimalica, than with the relatively ~roaaic background 

to the Sputnik years. 

In the intereHt of early publication. research for thie history· wam limited 

largely to sources available within the Space Systems Division (Air 1' .. orce 

Syaten,a Ccaunand) at the time of writing. Dr. Bowen, in Air Force 

headquarters. provided both advice am! specific information from hie own 

research. while cheedully acceding to the use of some material he had 

laboriously gathered for his own work. Bits and pieces of data came from 

the offj_r.e of the colnDl&nd historian and. from a skimpy lot of documents 

collected by the author during a.nearlier assignment to the Aeronautical 

Systems Di·.rision. Advice, guidance, and invaluable information were also 

provided by several individuals assigned to both. the Space Systems Division 

and its sibling, the Ballistic Systems Division. Major General R. E. Greer, 

Colonels P. E. Worthman and Ray Soper, and Lieutenar~t Colonel V. M. Genez 

were particularly helpful. Individual acknowledgements are provided in 

citations of the information as it appears in the narra.tb,e. 

It is to be hoped that additional information bearing on the formative 

years of the space pror;::::am will appear as a result of continuing research. 

Much that is critical to an adequate understanding has been forgotten, or the 

records have disappeared. Comments on the accuracy and completeness of 

this account are, therefore, openly solicited, and any contributions individual 

readers can make either to the fund of facts or to their interpretation will be 

most welcome. A continuation of the history of Air Force space progr~s, 

probably covering the period from l ~l55 through 1959. is presently in the 

research stage with publication sr.hed.uled. hopefully, for late 1962 or early 

1963. Revision of t'his manuscript to reflect the product of reader commentary 

and additional research may then be attempted. 

RLP 
August 1962 
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SPACE FUGHT CHRONOLOGY - U390-1956 

Hermann Ganawindt proposes a reaction-powered space 0hlp 

Firat publication of Konatatin Tsiolkovaki articles on the 
mechanics and theory of apace flight 

Robert H. Goddard begins experimenta with powd,:r rockets 

Goddard patents liquid rocket engine 

Publication of Goddard's "A Method of Reaching Extreme 
Altitudes" 

Hermann Oberth publiehee hie doctoral thesis on space flight 
Goddard eucceeofully static teete the woricll9s first liquid fuel 
rocket engine 

German Society for Space Flight ie formed 

Obarth':; book, We e zur Raumsc:hiffahrt, conbiru.ng Gngineering 
details of a eate .a reiai ezvo,un p:ropolill • i~ publiGhcad 

W ehrmacht aesumefJ control o'l. German rocket experimentation; 
'eapWn Walter ~rnberger is a.111!dgned to monitor program for 
the evsntwtl development of a bombardment rocket 

Godtlard fires a liquid-fuel teet rocket t;c an altitude of 7,000 
feet 

V-2 0 on third attempt, successfully completes its initial field 
trial 

The fir st V -Z bits London 

US Na.vy Bureau of Aeronautics proposes development of an 
American satellite 

General of the Armies H H Arnold urgea that the air service 
start the development of long range ballistic missiles a1.1d 
apace vehicle.a 

Dr Vannevar Bush ridicules Arnold recommendations in 
testimony before Sen.ate committee 
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(Fall) 

Dec 

Dec 8 

Dec 19 
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Jan lo 
Oct 

1951 

1953 May 22 

Jun 16 

Sep 8 

Dec 3 

U S Navy propot,HHJ inte:rraervice space program 
Aeronautical Board of Research and Development Committee 
firat discuaaes proposal for American sateUite program 
U S Army Air Forcea receive the RAND study proposing early 
development of an American oatellite and a.tte0ting to the 
feasibility of the undertaking 
Maje?' General C E LeMay presents AAF-RAND study to the 
Aeronautics Board of the Research and Development Committee; 
board fails to take any action 

U S Navy asks Research and Development Board for authority 
over United States satellite development 
Aeronautical Board requests c\uthority to fund satellite studies 
United States Air Force officially c:t·eated and activated 
USAF headqu,u-;.ers directed Air Mate:1:iel Command Engineering 
Division to evaluate RAND satellite studie3 received the pre­
vious February 
White Sande Proving Ground designs and proposes Ar.my space 
flight experiment 
Navy daime satellite jurisdiction; USAF rocket programs 
dropped 
Engineering Division comple.tes evaluation of RAND satellite 
proposals • 
Joint Research and Development Board Committee on Guided 
Missiles acquires Department of Defense responsibility for 
coordinati.:m and control of Earth Satellite Vehicle programs 

General HS Vandenberg issues policy statement on primacy of 
USAF space interest 
Navy withdraws claim for control of satellite development 
"Grimminger Report" ia published, starting United States 
interest in a scientific satellite 

The Artificial Satellite, first published work on scientific 
space experimentation, appears 

USAF headquartera directs the Air Research and Development 
Command to investigate the feasibility of starting development 
of an awdlia.ry nuclear powP.r source for satellites 
Defenee Secretary C E Wilson di:ll."ects review of all guided 

· missile programs with the objective of eliminating duplicative 
effort 
RAND recommends that the USAF let a contrc:ct for development 
of a satellite system with a reconnaissance mission 
Weapon System l 17L, Advanced Recom>.aissamice System, is 
documented by ARDC as first stt'!p toward securing approval for 
a system program 

• C ,, 
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RAND formally rrecommands early start on the development of a 
reconnaissance satellite 
Congress approves United Stateei participation in the Inter­
national Geophysical Year program 
Army Ordnance proposee development of a minimum satellite 
under the name "Project Orbiter" 
USAF Assistant Secretary Trevor Gardner asks the Scieniific 
Advisory Group to study and report on the interaction of 
current oatellite proposals with the recently accelerated inter­
continental ballistic missile program 
System Requirement Number 5 is issued, covering a 
reconnaiosance satellite 
Army rtpi·esentatives approach the other services with pro­
posals for cooperative development o! Project Orbiter 

General Operational Requirement N,unber 80 is issued, 
covering development of a reconnaissance satellite 
The National Security Council rules that military rockets may 
not be used in the United States scientific satellite program 
The Stewart Committee selects the Navy Vanguard proposal as 
the United States scientific satellite program 
USAF headquarters direch1 ARDC to ee:tai.>lish a scientific 
satellite a\-udliary to the W ,,&pon System l 17L program 
Responsibility for Weapon System l l 7L is transferred from 
Wright Air Development Ce:n.ter to the Western Development 
I,ivision of ARDC 
USAF cancels the requirement _for a scientific s.?..tellite version 
of Weapon System 11 7 L 
USA.~ directs re-establishment. of scientific sateUite program 
and 1iH.1bmission of development plan 

Preliminary development plan covering a scientific satellite 
versfon of Weapon System l! 7L is published; Western 
Development Di1rision emphasizes urgency of support requir~­
mente if progran1 is tc have any chance of success 
ARDC baadquartera appt'oves prelimincl.ry development plan 
Preoentation of ARDC plan to Stewart Committee 
Westerr.i Development Division publishes full development plan 
for 1Weapon System l l 7L 
USAF approves development plan for Weapon System ll 7L 
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INTRODUCTION 

!f the r.e ia a theme to the following narrative, it ia that. the United States 

did ,iot exploit ito initial poatwar advantage over Soviet technology. There is 

signHicant evidence to tllupport the conclusion that American science could 

have pusht!d the nation into the space age in a.dvunce of the Ruseiana. The 

key e,•ent wa/3 the successful launch of a satellite, and here the United Statea 

clec::. :tly failed to t.::tke the initiative. 

The enormous advantages of such an undertaking have often been stated 

in retrosp<:ct, hindsight being one of the most highly perfected. human 

characteri&tics. Enhanced national prestige, a significant lead in the space. 

ra::e, anci nubetantia.l benefits to national security would c12rtainly have 

res.ilte<l from the launching of a successful American oateHite at any time 

betw,:een 1946 and 1956. It: is little known that precisely euch benefits were 

foreseen on the occasion of the first serious engineering proposal that the 

United Stat"?o sponsor a satellite program. Ten yea.rs before Sputnik, in 

February 194 7, a RAND r.eport prepared for the air forces predicted/ 

... Although trips around the moon and to neighboring planets may seem 
a long way of!, the United States is probably in a ~tter position at 
preser:.t to progress in this direction than any other nation. Since 
mastery of the elements is a rel;able index of material progress, the 
nation which first makes significant achievem<Bnts in space travel will 
be acknowledged as the world leader in both military and scientific 
techniquli:!s. To visualize the impact on the world one can imagine the 
consternat~on and admiration that would be felt here if the United Stlktes 
were tc diacover suddenly that some othe·r nation had alrt!!ady put up a 
succesaful satellite. 

Rarely has a forecast been 1:10 accurate! 

By 1946 it waa apparent to many that the Unit~d States then had sufficient 

technical competence to .?mbark on a Tealistic space program with attainablt: 

objectives. Contemporary studies and related correspondence clearly show 

that both technlcal specialiste and Air Force maua.gera had an abundance of 

villlion. In the early yeau, before 1952, the booster problem in particular 

Approved for Release: 2025/06/16 C05142113 
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would be.ve besn troubleeiome. but the difficultiee weu·e probably no more 

formidable than those overcome in developing and operating the X-L the first 

8Uper8onic aircraft. And from the level of the Air Force chief o1 staff down 

to project engineers, virtua.Uy everyone expoaP.d to the potemW of the apace 

propoeala became m"l enthusiast. What happened, then. to dlelb.y for a decade 

the nahon1 e decision to enter the space age? 

Lack of real progress between 1945 and l 955 waa attribut~lte chiefly to 

a sequence of circumeta.nces stemming from the extreme conservatfam of 

national goala. Like the "experts" who early denied that a.ire.raft could ever. 

play a useful military role, critics of the embryonic space propoaala 

questioned both the feasibility and the utility of a space program- -and oome­

times ;.11lighted the good sense of its supporters. The dominant attitude 

paralleled that of Secretary of Defense Charlea E. Wilson, who in the late 

months of 1954 told reporters he had never heard of an American satellite 

program and when informed that the Soviets might orbit a vehicle earlier 

than the Americana responde::i publicly that he "wouldn't care if they did. 11 

]\,fost Americans, secure in their transitory nuclear dominar.ce and thinking 

of l".ational strategy in terms of World War II CO:!!lCepta, probably would have 

agreed with him. 

There were other difficulties and problems in the early space effort. 

Interaervice rivalry certainly was one. Austere budgets, without i!frills 11 

like missiles and satellites, constituted another. The space effort certainly 

was not the sole victim; over the same decade relatively little progress was 

made in the development of ballistic missiles, nuclear propulsion for both 

aircraft and submarines remaine<.i li.lludgebound, and experimental aerodynamics 

was ao thoroughly stifled that some operafr::mal prototype aircraft of 1958 

were superior in performance to contemporary research aircraft. 

It should be remembered, nonetheless. that the decade before 1956 was 

marked by the emergence of the first intercontinental bombers (produced 

over the violent protests of many who decried the practicalitr o! intercon­

tinental hombardment), the first turbojet aircraft, ~he first hyd,rogen bomb, 

and a host o! other major advancea. It should also be l!"ecalled that 

notwith9t;,.niUlltg national folhlox-e, American pragmatism has never looked 

SSEH-Z 
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!llff 
wieh particular favor on revob.,Honai'y military technology- -as witneoa the 

fate of General MitcheU--and that the reaulta of World War II had reinforced 

a national faith in rapid mobilization (the "minuteman 0yoorome 11 ) and an 

u.runatched production potential as panacea.a for disabilities arising from lack 

of preparedness. It if! an historical cliche that the United States has entered 

every war superbly prepared to win the previous war. In this context, the 

atruggka of space progirarn advocates to obtain recognition, and their success 

in advancing basic technology to the point where a 195, start on a space 

program could be rea.liotkally scheduled, probably deserve more praise than 

they have been accorded. 

1 -mR.AND Rpt RA-15032, "Reference Papers Relating to a Satellite Study," 
l Feb 1947, p 48; see also Douglas Aire Co Rpt SM-11827, "Preliminary 
Design 0£ an Experimental Wodd-Circling Space Ship," 2 May 1946 
(commonly cited as a RAND report under that title and date). 
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CHAPTER l 

THE BEGINNINGS 

In the c<mception of the United States Air Force. nspace 11 is part of an 

operationnlly indivisible medium called "aerospace, 11 ell. continuum frmn the 

surface of the earth through. the atmospbera:: to the limits of 1!:he solar system-­

or the universe. In the yez.iria preceding that October 1957 day when the first 

Sputnik radioed from orbit. and in the furor following that day. a g!'eat many 

specialized defimtion0 of "apaceC'l were foisted on a confused public. Such 

terms ae cis-iunar space, tra11u1-luna.r apace, interplanetary space, near 

space, deep apacie. an-r.i cosmic apace were employed loocely. each defined by 

its employer. Subseq:1.:.e!".ltly there emerged a better 1.mdersta.nding of such 

terminology. and "space!! ca.Jne to mean that :near-airless regiine ab~ve which 

vehicles could not mc1Dcuver by aerodyn.unic proceaaea. As time passed, 

that altitude was informally defined as 25 to 50 miles above tile earth. A 

different working formula derived .from experience with eazly satellites. and 

in that contelrt "epacevi came to mean the height above which it waa possible 

for an object to remm.in in orbit for !!Jignificant periods without cataetrophic 

d<egradation of performance because of aerodynamic drag. The minimum 

height for auch pedormance: wae informally defined aa being .~bout 100 miles 

above the earlth's aur!ace. Between, in the altitudes from 50 miles to 

100 miles above the Burface, there existed insufficient abnosphere to support 

aerodynamic flight and! too much to permit orbital flight. 

None of these conaiderationtS was of any moment when the first technical 

diocuBaiono of apace flight began to appear at ilie atart of the twentieth 

Bl& . • ' 
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century. Such diocuesione> preceded by mGny years th.0 firat coaaiciei'adon 

~.f rocketo aa long- range bo.!Dbardment devices. 

Th«i earliest serious propoaal for & apace ship emerg8c! fli'om die mind of 

Hermann Ganawindt. a German dabbler in science and invem1tton, who in 1890 

contributed the notion of a reaction-powered vehicle based O;ft reasonably 

ecir.ind theory but impoeaibly impractical engineering de~ila. Ganswindt 

apparently preferred to argue the theory rather than improve ~e detailo, and 

apart from stimulating some heated but skeptical discuaaion in minor techni­

cal journals had no lasting influence. 

Konstantin Taiolkovaki (also Ziolkovsky) wae a Russia.in, a teacher largely 

self-educated· in physics and mathematice, who first mentioned the possibility 

of space flight in an 1895 article which, somewhat to lbis eu?·prise, wa.s 

accepted and published. By 1898 he had carefully refined his ideas on the 

aubject--which had fascinated him for perhaps 20 years--and had arrived at 

a workable rocket theory involving liquid fuels based on :kerosene, the only 

then-apparent means of producing the exhaust velocities he knew to be 

ee:Jaenticil. He devoted another ZS years to furtheZ" atudiel!l, with little or 1110 

experimentation~ before recaiving any general recognition. Even then, that 

recognition cm'!le because the Soviet state was interested in demonstrati111g 

tlmt a native Russian had been the first i:o propound mathcama.tical formulae 

for rocketry. 

Tsiolkovakiknewnothing of Ganswindt, and n<aither of' the two pioneers who 

followed Tsiolkovski heard of him before their own work became rather well 

advanced. The creation of useful interest in rocketry--a.nd in apace filght-­

wae the achievement of a German--Hermann Oberth--and an American-­

Robert H. Goddard- -whose work was for practical purposes entirely 

* Consideration of non-technical (fictional) or pseudo-science (fanciful) 
treatments of space flight bas-been excluded from this volume for two 
reaso~s: apart from stimulating interest in adolescent minds aucb 
science-fiction had no influence on later events, and the subject has been 
exhausted to the point of ennui by any numb~r of students and connois­
seurs of the literature of science fiction. 
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independent of outaidc influcncca. Obcrt.h was a thcoreticfa.n and Goddard 

an ~xperime.ntcr. Oberth had space flight in mind from the etart; Goddard 

was interested in rocketry almoat as an end in itself. Oberth never auc­

<:eed<!:d im transforming hie entirely sound concepts into a functioning rocket 

enginf'l; Goddard did virtually no public theorizing until he had proven the 

validity of hie concepte by demonstration. Goddard was a proponent and 

practitioner of pure research; with Oberth. the object of space flight far 

overbor~ considerations of science in the abstract. Goddard published only 

two significant items, and one of these was a 1919 paper which evoked enough 

pt.:jlic ridicule (because it genUy suggested the theoretical feasibility of 

hitting the moon with a payload of flash powder) to cause its author deliberately 

to aeek obscurity for 16 year!>. Oberth was more interested in obtaining 

support for his ideas than in proving or trying them. and he was entirely 

willing to employ such unprofessional media as pseudo-science motion 

pictures in the process. Goddard was the first man to build and successfully 

test a liquid-fuel rocket (November l "32.3). ;l,nd by May 1935 had succeeded in 

sending a gyroscope- stabilized rocket to an altitude of 7,000 feet. (The best 

of the pre-Peenemunde rockets created by the German research group that 

eventually developed the V-2 was much heavier but attained an altitude of 

only 6,500 feet in about the same time period.) Oberth's efforts resulted in 

the formation, in July 192.7, of a German Society for Space Flight which 

promptly set about recruiting enthusiasts, seeking publicity. and collecting 

funds to support experimental work. Goddard carried his objections to 

publicity ao far as to refuse to answer letters from such groups. In l 9Z9 

Oberth reworked his 1923 book, which had started the enthusiasm in Germany, 

and produced as a result the moat authoritative of the early treatises on 

experimental rocketry. Goddard made no effort to circulate the results of his 

work until 1936, when it was largely complete (at !eaat he carried it little 

further). 

Indirectly, Goddard's work led to the formation of the Aerojet Engineer­

ing Company through the Guggenheim Foundation (Jet Propulsion Laboratory 

of the Guggenheim Aeronautical Laboratory at California Institute of Tech­

nology), the interE:st of Dr. Theodore von Karmc\ll. and Ar.rny Ordnance 

11, • • .. .. . 
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D.epai:-tment de6iret3 to Ul!e high altitude rocketa to prove-out misGUe dc0igna. 

Very much the same thing cam~ from Oberth'e efforta. which led with aim.Har 

indirection to German Army sponoorship of the experimental work being con­

ducted by the "Society for Space Flight. n The ~macht. of course, wao not 

interested in space flight but was very much intereeted in long range artillery 

that did not ,:;ome under the ban of the Treaty of Ve:raaillea. As it happerued, 

that treaty became inconsequential shortly after the German Society for Space 

Flight did the same; Hitler's seizure of power in January 1933 coincided with 

the start of Army-funded rocket research, and the indifferently concealed 

rearmamei:~t of Germany thereafter obviaticd the need for any pai.rticular dis­

guise. By that time. however, the well financed experiments had been trana­

ferred to Peenemunde, on the Baltic coa&t, and had pl"oduced reeults ·which 

encouraged the W ehrmacht to continue research toward the objective of a long 

range bombarmnent rocket. Wernher von Braun, a boyish latecomer to the 

Society for Space Flight, became the principal civilian manager of the 

Peenemunde work and converted to his way of ~nking--that miseilea were a 

step toward apace flight. not an end in themaelvea- -the unlikely figure of the 

military chief, Captain (later Lieutenant General) Walter Dornberge:r. With 

resources that at one time accounted for at least one third of Germany' a 

entire a.erodyruunic a.nd technological research establishment, they moved 

with relative rapidity from the primitive rockets of 1933 to the operationally 

ready V-2 bombardm.ent missilee of 1943. Development of the V-2, or 

properly the A-4. began during the winter of 1938-1939 a.a the clima."t of five 

years of applied research. The iirst successful operatiomu pirototype, and 

the third test vehicle in the series, completed a field trial on Z October 1942; 

more than 100 production vereions were teiated in Poland in the early months 

of 1943. The first combat firing at London came on 8 September 1944, and 

by March of the following year more than 1,300 V-2 1 0 had followed the first 

to England. 

Unforwnately. from the standpoint of the scientist and the space flight 

enthusiast. concentration of attention on bombardment missiles neatly 

eluninated serious work on space research. At lea.st four people 

(Tsiolkovski, Oberth, Goddard, and Dr. Walter Hohmann of Hamburg) had 
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tr~jectoiri,ca before !93\}J the decade of the 30'e was spent in carrying rocket 

technology to fue point oil p~actica.l application, and during the first h.;,lf of 

the 40'e rocket technology wa6 applied to the art of war. There were aome 

few exceptiona- -concentrated larg~~ly in Germ~ny. where the only propulsion 

myt1Jtemis with t:rufficiently high thrust tt) promise eventual apace applica.tiona 

were being perfected. Walter Dornberge,:t" recalled several years after the 

fact that nour aim from the beginning was to reach infinite space, and for this 

we needed apeeae hitherto undreaxne~ of. Range and velocity were the great 
:,,'< 

landirnarks that guided our thoughts and actions. 11 In another context he 

ren1arked, "'Vith our bi1,1 rocket motors and step rockets we could h-1:.ild apace 

ships which would circle the earth like moona . . . Space stations . . . could 

be put into orbit around thie earth. An expedition to the moon was a popular 

topic too." He also conceded, however. that most German scientiata were 

not interested in anything beyond the atmosphere. 1 

In point of fact, Oberth 'VJa.a the first practicing scientist to have a ,:-.lear 

concept of a us-l:?.ful artificial satellite. although hls theorizing, carried to the 

point of detailed formulae. was cor.centrated about the notion of man-carrying 

satellite a. and a pace ehi pa. Lacllting any a ppredation for the probable growth of 

guida.nc e and control technology to match what he anticipated. for rocketry, Oberth 

largely ignored the poe sibility of robot vehicle@. He saw specific applications 

Dornberger wrote the quoted words in 1952, seven yeaira after the col­
lapse of Nazi Germany but five years before the first Spumik. Wilen he 
put them on paper, he was principally engaged in work on a boost-glide 
vehicle for military uses- -a vehicle of semi-orbital character based on 
the Sanger-Bredt theaiis. It may :reasonably be assumed, however, that 
hie memory was precise. It is certain that most military organizations 
developing large rocket engines contained a noticeable sprinkling of apace 
flight advocates. and in a group built a.rm.md the core of Oberth disciples 
the probability was impressively high. 
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worked! out ped<l':c!lly v<i>.Ud ch,.u:.. on 0idlo.uet velodt:iee, maee i'&tioe, and 

traje-ctoirieo b<1:fore 193\1;; the decade of the 30's wa.0 13!pent in carrying rochei 

teck-..nology to the point of pli'actical. application, and during the !ii.~at ha.U of 

the ~O's rocket technology wa11> applied to the art oJf war. There were some 

few exceptions- -concentrated larg~~ly in Germany, where the only propulsion 

sy~teml!I with ou.ifidently high tbruGt 'b" promise eventual apace application0 

were being perfected. Walter Dornberg~:r recalled several yea.re after the 

fact thn.t "'our aim from the beginning was to reach infinite apace, and for thia 

we needed spce«iit!l hitherto undre..unec.f. of. Range and velocity were the gll"eat 
:,,,'< 

lanc:hnarks that guided our thoughts and actions. 11 In another context he 

re.marked, "With ouir big rocket motors and step rockets we could b-cild apace 

ships which would circle the earth like moons . . . Space station0 . . . could 

be put into orbit around the earth. An expedition to the moo~'! waa a popru.ar 

topic too." He aiao conceded, ho,;;rever, that moat German acientiats were 

not interested in anything beyond the atmosphere. ~ 

In point of fact. Oherth -waa the first practicing scientist to have a -::1ear 

concept of a useful artificial sateHite. although hie theorizing. carried to th.e 

point of detailed formulae, was concentrated a.bout ilie notion of m..m-carrying 

satellites. and space ships. Lacking anyappreciationfo:r the p:robable growth of 

guidance and control technology to match what he anticipated for rocketry. Oberth 

largely ignored the possibility of robot vehicle!!!. He saw specific applications 

Dornberger wrote the quoted wordo in ]952, seven years after the col­
lapse of Nazi Germany but five years before the first Sputnik. When he 
put them on p2per, he was principally engaged in work on a boost-glide 
vehicle for military uaes--a vehicle of semi-orbital character based on 
the Sanger-Bredt thesis. It may reasonably be asewmed, however, that 
his memory was precise. It is certain that :most military organizations 
developing large irocket engines contained a noticeable sprinkling of opace 
flight adYocates, and in a group built around the core of Oberth diaciplea 
the probability wa~ impressively high. 

~ . . ' ' 
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in obs~r:.•atio.n, rn~pping, and comm\micatione--aznong other fielda. * Interest­

ingly enough. he clearly fon:u:iaw. in 1924, the probable need for rendez·vou0 

satellite station!.'! to carry additional fuel for true extra-terre~trial expeditiona. 

In the immediate t,oatwa.:· years. only two serious mentions of satellite 

pr:.>srmna receivedmuchpubUc m,tice. DefenaeSecretaryJames V.Forrese.:al'o 

brief mention of the pooeaibiHty ohnilitary 1:Hiltellite applications in hia 1948 report 

on the etate of the National Military Eatabliahment drew aiight- -and sometime a 

condescending·· -at.tention. Th~ publication of a ehort article (later called the 

Grimminger Report) in the October 1948 iarsue of the Journal of AppliedPhysica 

drew notice to the concept of a scientific satellite, but except among devotees of 

space flight it had little lasting influence. Popularization of the space .flight thesis 

had its atartin the early l 950's. with Wernher von Braun's impassioned advocacy 

of the need for manned space stations for military purposes- -an obvio-a.s outgrowth 

of the Obe 1·th the sis- - .iffid with a gradual growth of intere at in instrwnented 

satellite a- -a~ evolution of the Goddard theme- -among physical scientists in 

general. A slim 1951 volume entitled T!ie Artificial S~tellite constituted the first 

r-ublic circulation of a.Tl entire book devoted to discuesion of the subject. Its 

emphasis was on a "minimwn space vehicle. 11 a favorite l953-l955projecto£ 

several prominent British and American scientists. At that point. the 11 openn 

aspects of satellite work began to n'lerge again with the military aspects. The 

"minimum 11 sa~ellite became the core of a classified Army-Navy project, 

Proje~t Orbiter, and the whole blende,ditnperceptiblywithlnternational Geo­

physical Year proposah th.en gaining adherents. Al.moat inevitably, the 

feasibility of experimentation with satellites and space vehicles became associa­

ted with the only available launch vehicles: the military rockets then under 

development. Private enterprise had neither the rneans nor the motivation to 

support multi-million dollar ~pace research. 2 

:,jl: 
In a faohion ·that was reminiscent of Goddard's brief excursion into the 
f~.asibility of a moon rc,.cket, Oberth touched in passing on the notion of an 
orbiting mirror that could focus the sun's rays on an area of the earth-­
for b.?.at and light. In ~he circus atmosphere of the irn·:":"'.'~diate postwar 
world, t.he pseudo-science publications seized upon his vagrant (and most 
impractical) iliougnt and emerged with conceptions of a deadly space 
mirror focusing intense heat rays mi enemy countryside. 
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NOTES - CH'.APTER l 

L W&Jter Don1bergeir, V-2. New Yo.irk Viking l?resa, P 958 {copyrright 1952 
in German edition); Oo"inberge'l" teIDtimony be.fore Select CommiU:ec on 
Aotll'onautics and Space Exploration, 85th Cong. 2nd Sesaion, 30 Apif 1958, 
in Heairinge Before the Select Committee.· .. • on HR 11881. 

2. Except where epedfically noted, the foregoing summary ia b,11.eedl. princi­
pally on Willy Ley. Rockets. Miaailee, and ace Travel (New York, 
Viking Press. J. 957 e tion , an r ur ar e, e • mg of a 
Moon. (New York, Harper and Brothers~ 1957). Ley was personally 
,u.!lE.mda.ted with the early Germ~n experiments and knew virtually all of 
the participants. He remained on friendly terme:1 with both von lh.·aun 
and Dornberge:r in later yeara. Clarke is, next to Ley. the 1.nost 
popular and the moat proficient of those who write on apace xlight topics 
and ha.a the additional qualification of being both a practicing and a 
preaching space scientist. The literature on early space work is rela­
tively sparse, but there ie a considerable fund of related material on 
early missile and rocket experiments. Robert H. Goddard, A Method of 
Reachln Extreme Altitudef.il (Smithsonian Instirute, 1919). and Liqw.d-

t et ve - ent (Smithsonian, l 936). a.re the only origh:tal 
pr ctrn of er:aca s ro ionce:er., although his wif~ presented ma.j,,:>r 
excerpts from his notebooko in the poethwnoua Rocket ent 
(New York, Prentice Hall 1948). E.G. Pendray, ' e e of 
Rocket Power (New York, lr!arpers. 1945), is the ear :aest r Ii!: 

summary of die work of the American Rocket (Interplanetary) Society, 
but baa virtually no emphasis on space flight. Hermaxm Oberth, W~~--
zur Raumschl.ffah-rt ( Munich, l 929) ( Road ace 'l' ravel). lacks adeq·aate 
tiranalation but is eseentiaUy \ he core o ,;1.ce {New York, 
Whittsley House, 1953}, eve"l ~hough the ng 1s anguage version carries 
heavy evidence of hindsight a.::- :~ popufa.:rization. K. W. Gatland, Proj-Bc !._ 
Satellite (New York, British Ji3.:.:.,ok Centre, 1958) provides ahnoat ilie only 
other readily available source ~nearly origin:s of apace :research. An.y­
tbing reeembling a definitive XL story of the subject rem.,u.ne to be written. 
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CHAPTER 2 

1Hl:: EVOLUTION OF A POLICY 

The jehnm sh·e,vn o,;re!l" the face of Eull"ope in the procee0 of diam.ember­

ing the Third Reich include:'\ vast qu&nHtiea of technical data and a respect­

able &f.HH:imblage of practicing !-OCket acientiats. Within reasonable limits, 

the western allies cooperated with one another in the collection and dispooi­

tion of such eruJJteric wair booty; the iwcavengers of the Soviet Union competed 

hotly witb the West for equipment, records. and personnel of the defunct 

German mis:sile programe. In the ac1"a.mble. the United States fa.rad rather 

well, emerging with miernilee and rock.et engines 1.11uffic:iant for several 

dozen tcl'Jlt shote and with personnel and records sufficient to keep intelli­

gence epecialfoite and scientists busy for months--or years.* 

All llhree 1servicea promptly set to work on m·Iesiles and rockets based 

on the German originals a.a well ae a few of the more advanced products of 

domestic wart:irr,e research and development. Something more than 

academic inte,~est was displayed in the. question of whether ballistic missiles 

constituted an extension of air warfare 0 a variant of long range artillery. or 

a posei.ble extcmsion of the technique of a naval strike force. 

The conce:pt of long range ballistic missiles was sufficiently foreign to 

the United States experience to require a considerable revision of established 

theorieo there. The exploitation of loosely defined space vehicle research 

Becauae of the fact that the ground and ah· arms of the Army were com­
peting with one another, and both with the Navy, in the 11 1iberation11 

process, it was impossible to specify with accuracy how much each 
service accumulated. An indicator may be found, however, in the 
e,tperience of the Department of State, the only agency officially inter­
ested in collecting German diplomatic reco:::.-ds. Material transported to 
the United Sta.tea for examination and utilization was too bulky to permit 
page counts; the total). of diplomatic correspondence and records ca.me to 
more than 450 toru;. 
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co.:a•r:blct~ by the Germilne Fequired sUU moi'e viision than weu1 common to the 

poeh'lda:ir ye~ro. The first ps-ominent &n®l!'ican with courage to speak 

forthrigbsly ~bout the future oi warfare in such a contelirt waa Genel!"ill of the 

Aru:ues H. H. Arnold. In hie 11 War Report, ti a summary of achlevementfJ ai'Mi 

ai.n a.naicipation o! n-eede. he stated the problem baldly: 1 

. . . we should be ready with a weapon of the general type of the German 
V-2 1rocket. having greatly improved range and precision, and launched 
from grreat distancee. 

If defenses which can cope even with auch a 3, ('100-mile-pex---hour projec­
tile are developed, we must be ready to launch such projectiles nearer 
the tariet, to give them a shorter time of flight and make them harder 
to detect and destroy. We must be ready to launch them from unex­
pected directions. Thia can be done from true space ships. capable of 
operating outside the earth' a atm,.,ephere. The design of such a ship is 
all but practicable today; research. will unquestionaMy bring it into 
being within the foreseeable fntur~. * 
The fi.::-st identifiable interest in a specific American space program waa 

expressed by a group of Bureau of Aeronautics planners under Commander 

Harvey Ha.U. By the fall of 1945 they had sifted through en01.1gh of the 

Peenemunde refuse to acquire enthusiasm for the vague satellite proposals 

that had emerged from the final years of the German programs. in the 

course of a 3 October 1945 meeting, Hall and his fellows in the Electronics 

Division of the bureau suggested the need for a satelHte test program to 

determine the basic feasibility of the concept. With some support from a 

Na"'Y that was willing to investigate virtually any foreseeable future mission 

(Bureau of Aerona:uticz created a Committee for Evaluation of the Feasibility 

of Space Rocketry), the Hall group opened a series of discussions with the 

* General Arnold' e forecast waa promptly ridiculed as 11 mo:re or leas 
!antastic 11 and as the sort of thing that 11 ••• is impossible today and 
will be impossible for man years II in official testimony by the wartime 
head of Ame!'ican yee.iearch programs, Vannevar Bush--which may help 
io e:,rplain why only two official statements on s~ace research reached 
the public in the years t:etween 1945 and 1951. 
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Ouss<-m .. ~eim Aeronautical Labctl'atoiriee at CaUfoi'nia InaUtute of Technology, 

with Glenn L. M.mrliin Compnny. with N<.>rth American Aviation, incorporated, 

and with tho Douglne AircrR.ft Company. By early 1946. all four eatablish­

r.o.ente had made preliminary .:malys~e of req1.dr0ment0 for the deaign of 

sp&ceci:-aft nnd had concluded that a satellite could be placed in c,rh:t in the 

refotively near furuye Uthe aUen,pt were adequately supported, 

Initial eaUmatea visualized the expenditure of $5 million to S8 million 

for the dtweloprnent and construction of a Z,000-pound satellite to be boosted 

into orbit by a rocket vehicle poaeesoing between 100, 000 and 200,000 pounds 

of thrust. Upon conside1·a.tion, the Navy decided it was unable to finance 

such a program unassisted, so on 7 March 1946 Hall and hiA associates met 

with Army Afr Forcea members of the Aeronautical Board (jc.'intly staffed 

by .bureau -:>f Aeronautic 0 and A:rmy Air Forces representatives) to consider 

his suggestion that the two services undertake a cooperative space program. 

(Captair W. P. Cogewell and Hall represented the Navy; Major General 

H. J. Kneli:r. Major G~neral H. W. McClellan. and Brigadier Gener,-!.l 

W. L, Richardson were the principal Army attendees.) The results of the 

meeting were summarized in a memorandu:m which 1:iaid, in part, 

". . . the general advantages to be derived from pursuing the satellite dev~l­

opment appear to be sufficient to ju~tify a major program, in spite of the 

fact that the obvious m-iJitary. or purely naval applications. in themselves 

may not appear at this time to warrant the expenditure. On this basis, the 

Army representatives agree to inveotigate the extent of Army interest by 

diecu.ssiona with [Major] General [ C. E.] LeMay [ director of research and 

development] . n 

By 9 April, the satellite proposal had found a place on the agenda of the 

Aeronautical Board's Research and DP.velopment Committee. A formal 

discussion was scheduled for the 14 May meeting of the committee, at which 

time an official response to the Navy proposal was to be presented. 2 
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BE 
!n tho inte:.-vnl between the 9 April fiiacuHicm and the A4 May meeting, 

the matter came to the attention of the Office of the Commanding General, 

Army Air Forces.* That office decided that the position of the air forces 

in any interservice conference would be compromised unless ita represent­

ative!:! could pll'oduce a paper demonstn1ting equal compPtence with the 

Navy- -und equal inteTest- -in spac(j research. Air staff authorities also 

felt that the Army Air Forces should have primary responsibility for any 

military satellite vehicles, comndering such activity be essentially an 

e..•ctension of strategic air power. Thus was shaped perhaps the firat expres­

sion of a viewpoint thut became a significant issue in interaervice rivalries 

for the next 15 years. 

Whether General Carl Spaatz, newly succ~eded to the post, actually had 
custody of the affair is uuc.ertain. Some 15 years later he had no mem­
ory oi the incident, suggesting that General LeMay, his deputy chief of 
air staff for research and development, proba.bly handled the details. 
LeMay, although dili11,ent in his efforts to rebuild the air forces into a 
postwar effective st .. ~king arm, was rather leas interested in far 
advanced projects than in more immediate problems. The possibility 
that Spaatz set the resultant policy can not be eliminated, although it is 
also possible that Le. ",,iay seized the opportunity to assert air force 
prerogative& in apace as a.n extension of strategic air power. Both 
LeMay and Spaatz, in any event, were fully conversant with General 
Arnold's views, and Arnold had taken pains to see that his opinions 
were circulated. In words that were somewhat bitter and probably 
aphoristic, cne of the "young Turks" wrote a brief memoir of those days. 
He recalled that, "1n 1945, General Arnold called a meeting of 250 of 
the key officers of the Air Force. . . He told them he was about to 
retire and he had some advice to give them. He. said that if they didn't 
quit operating and get to thinkiug, they wou1ld find thi"!mselves in the 
Service Forces wh~re they belonged. . . He said he was pretty well 
convinced that an airplane was not a good device to wage war in, anrl 
the boys ('you colonels and little buck-generals, 1 he said) should quit 
the throttle bending anci learn something -else while there was still time . 
.. ~d he recommended that the Air Force employ all the scientific brains 
they could find, and ma.'lt.e their own careers out of tltinking up ways of 
turning the weir~ ar.d wondrous facts the scientists unearthed into useful 
channels." In such drcumstances, it is probable that one of the 
"colonels and little buck generals" Recured approvals from both Spaatz 
and LeMay for the actiono that followed. 3 

BE 
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General LeMay, chnrged with diapo0ing of the i:u·oblem, asked the 

Dvuglas Aircraft Company to have its Project RAND group undertake a oatel­

Hte feasibility study for the air fore ea- -on a three-week deadline "to meet a 

pressing responsibility. 11 Douglas sidetracked other current work and ::>rdered 

50 of the company's best scie.'lt:ists and engineers to work on the LeMay assign­

ment. The study was ready, in approved draft, on Z May; aftel" mi:nor 

revision it waa actually forwarded to the Pentagon on 12 May 1946, barely in 
.ct 

time for use during the 14 May meeting,· 
The RAND report was, in the simplest terms, a rapid but thorough 

engineering analysis of satellite feaeibility. Its conclusions were entirely 

E<traighti'o:nvard: 11 • • • modern technology has advanced to a point where {t 

now appears feasible to undertake the design of a satellite vehicle. n An 

abstract of the original 321 page study appeared the following month with 

an equally forthright statement of conclusions: 5 

Th~ Douglas Aircraft Company. Inc., ... has unde:!'taken a construc­
tive, realistic, engineering appraisal of the possibilities of building a 
sp.z.ce ship which will ciz-cle the earth as a satellit~. Report SM-11827, 
r.ere abstracted, shows it possible today to build such a vehicle which 
will take off from tne surface of the earth and return thereto without 
destroying itself--this on the basis of our present state of technological 
advancement and without dependence on future developments such as 
atorriic energy. The particular space ship studied is one designed to 
obtain scientific data in the upper reaches of the atmosphere and beyond. 
Once thiP. objective is reached, the feasibility of dP-signing a missile 
Isat:-..llite?] for direct military use will have bee:n demonstrated and 
then d_eCilign c:m be unde&."~akt::n with confidence. 

The a.rgu-:nents, and indeed the basic calculations, wer-e remarkably 

similar to those exposed to the American public in the period immediately 

followir.g the 4 October 1957 circuit of. Sputnik I. Although considering the 

feasibility and need for a military vehicle, the initial reports d-:!altmostly 

with the prcblem of orbiting a 500-pound instrumented packet designed to 

collect iaform~tion on "cosmic rays, gravitation, geophysics, terrestial 

magn<!tism, astronomy, metorology, and properties of the upper 

at:-nospi,ere." 

The vehicle was conceived of as a multi-stage rocket, using either 

alcohol-oxygen (the propellants of the C..ermau V-2) or hydrogen-oxygen. 
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A four-st~ge akohol-o~ygen i'Ocket and ll two or th:iree..st~ge hydrogen­

oxygen rocket received detailed consideration. The groea wdght of the 

alcohol-oxygen version w~a computed at 302,055 pounds. 

The operuting mode proposed in RA.ND' a study waa remarkably Hke 

that actually adopted when the United Statea beian launching satellites 12 

years later--even to the suggestion that the vehicle be permitted to stab­

ilize in an extended elliptic arc imm~diately before firing of the final atage. 

Calculations (or estimates) of meteorite frequency and re-entry heating 

were carefully done, prompting the blunt statement "that the maximum 

acceleration and internal temperatures can be kept within limits safely 

withstood by a human being. Since the vehicle is not likely to be damaged 

by meteorites and can be safely brougM back to earth, there is good reason 

to hope that future satellite vehicles will be built to carry human beings. 11 6 

Although ear Her considerations of a II satellite" had been either admit­

tedly theoretical (that is, generally feasible only in the minds of fanatic 

space flight devotees) or entirely iv .plausible, the RAND study of mid-1946 

was nearly as much concerned wit?. engineering as with basic theory and 

was based or. technology then attainable. However, the importance of the 

report lay not in the precision of its calculations (both Tsiolkovski and 

Oberth had provided specifics), but in the methods. The figures used in 

the report, moreover, represented "a reasonable compromise between the 

extremes which are possible with the data now in hand. 11 One point seemed 

vitally important to the authors:". . . a satellite vehicle can be made. . . 

in the present state of the art. " Kn an editorial aside, as if anticipating the 

emergence of an anti-missile, anti-satellite !action, they emphasized that 

BIEf 
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"even 01.u· more conservative engineers agree that it io definitely po::rnible 

to undertake design and c ... ·motruction now of a vehicle which would become 

a s.>":l.tellite of the earth."* 

One of the most important viewpQinto of the RAND study waa contained 

in a cogent pre.face on the significance of a satellite: 7 

Attempting in early l 946 to ea Um.ate the valuee to be derived from a 
development program aimed at the et:1tabliahment of a satellite circling 
the earth above the atmosphere ia as difficult aa it would have been, 
some years before the W~ight Brothers flew at Kitty Ha.wk, to visualize 
the current uses of aviation in war and in peace. Some of the fields in 
which important results are to be expected a.re obvious; others, which 
may include some of the most important, will certainly be overlooked 
b~cause of the novelty of the undertaking. 

The RAND study made one other point. that was largely disregarded in 

subsequent years: 11 • • • the develor,ment of a 0atellite will be directly 

applicable to the developme,1t of an intercontinental rocket missile."** 

The viewpoint of Douglas Aircraft Company engineers (not theoretical 
scientists) and of the Army Air Forces Scientific Advisory Group (which 
in the December 1945 report prepared at General Arnold's urging noted 
the feasibility cf developing a long-range ballintic missile based on 
Peenemunde group work) may profitably be contrautecl with the December 
1945 testimony of Vannevar Bush, then chief of the Office of Scientific 
Research and Development. Bush. who had been and still was for 
pr.:-.ctical purposes the 11 czar11 of military research and development, 
tol<l a special Senate Committee on Atomic Energy: 11 • • • We have 
plenty to think about that ia very definite and very realistic:--enough so 
that we don't need to step out into some of these borderlines which seem 
to be, to me, more or lees fantastic. 11 He added, 11 • • • there has been 
a great deal said about a 3, 000-mile high-angle rocket. In my opinion, 
such a thing ia impossible today ar.d. will be impossible for many years. 11 

Eight years lat~r. conversatives in th,e Department of Defense would 
detour the entire space program by insisting that a satellite program 
mu.st not be allowed to interfere in any fashion with any missile program. 
Th.a·ing the poat-Sputnik congressional hearings of late 1957 and early 
1958, the most outspoken advocate of satellite work, Wernher von Braun 
(then directing technical effort at the Army Ballistic Missile Agency) 
noted that satellite expP-riments certainly could be of as g-..·eat advantage 
to the missile program as the missile progr,am could be to satellite 
research. That viewpoint, first expressed by RAND 12 years earlier, 
apparently was acceptable only to the von Braun group (Army Ballistic 
Miasile Agency) and to a few Air Force officers. Administration 
officials rejected it in their 1958 testimony. 8 
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Moire particufolily and more immedicately, RAND anticipated milita!i.-y 

requirements for both a satellite to aid in missile guidance and another with 

a reconnaissance and weather surveillance aoeignment. Scientific informa­

tion ,:,f immense significance could certainly be obtained, with particular 

benefits probable in the fields of gravitation re~earch, astronomy, weather 

forecasting. ionospheric studies, and bio-astronautic:s. Communicationa 

satellites were specifically anticipated; the ZS, 000-mile orbit "stationary 

satellite" received detailed consideration. Finally, in what probably lent 

the final touch of fantasy for conservative readers. the RAND studies briefly 

touched on the potential of the satellite as a fo-rerunner of true space flight~ 9 

The most fascinating aspect of successfully launching a satellite 
would be the pulse quickening stimulation it would give to considerations 
of interplanetary travel. Whoae imagination is not fired by the possibil­
ity of voyaging out beyond the limits of our earth, traveling to the Mcon1 

to Venus and Mars? But. a man-made satellite, circling our globe 
beyond t.be limits of the atmosphere is a first step. T.b.e other necessary 
steps would surely follow in rapid succession. Who would be so bold as 
to say that this might not come within our time? 

Descending to the more prosaic, the engineering study considered in 

detail the several ingredients of 2~ success!ul satellite program: d}-rnamics 

of orbital motion. power plants and fuels, structural weights, design 

proportions, size and trajectory factors. guidance, orbital problems, 

descent and landing, general vehicle design, the requirements for a man­

carrying vehicle, an estimation of time and cost, and an evaluation of 

research and development requirements.* 

Although the entire concept was startling in its implications, in the 

opinion of those experts who looked at it 15 years later one of its most 

important contributions--largely unrecognized at the time--was its pene­

trating analysis of the advantages of and obstacles to the use of hydrogen as 
ll' a propellant. Perhaps less significant but certainly of considerable 

'° It seems neither necessary to discuss in detail these elements of the 
RAND studies nor (in view of the bulk of the study) feasible to do so. Copies 
survived, and with a bit of scrambling could still be located 16 years later. 
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interest in th<".lt it repre0tmted the basic technical ccmaervatiam o! the 

approach. ·was the gcnerEil.l estimate of retu.:arch and devclopm?nt coot--$150 

miUion.s- -and time requirements: 11 approximately five yearo time. n Eltcept 

U,...at the eventual payload was appreciably leas, both the coat and the time 

were reimarkably close to the achaa.le oft.he Vanguard program--which 

fin.ally succeeded in March 1958. Xn May of 1946, therefore, the beat 

engineering talent the Army Air Forces could employ had concluded that: 12 

Technology and experience have now reached the point where it io 
poaaihle to design and construct craft which can. . . become satellites 
of the earth. Thia statement is documented in this report. which ia a 
design study for a satellite vehicle judiciously based on German experi­
ence with V-2, and which relies for its success only on sound engi­
neering development which can logically be expected as a coneequence 
of intensive application to thie effort. The craft which would res1.dt 
from ouch an undertaking would almost certainly do the job of becoL"Wlg 
a satellite, but it would clearly be bulky, expensive, and inefficient h'l 
terms of the spaceship we shall be able to design after twenty years of 
intene~ve work in this field. In making the decieion a:1 to whethei' or 
not to undertake construction of such a era.ft now. it ie not irmppiropll"ia1,e 
to view our present @itu&tion ae similar to that in airplanea prior to th,e 
flight of the Wright Brothers. We ca.1..1. eitie no mol't'e clearly all the utiHty 
and implications of spaceships than the Wript brothers could ecae :ileefto 
of B-29's bombing Japan and air traniapons circlmg the globe. 

Unhappily i'.or -the prospect of im:media.te approval and a venturesome 

approach to the i::ipa.ce flight problem. the obvious expensive nature of the 

program, its tenuous justification and th~ lack of either obvious or immediate 

benefits, and th12 complete absence of any motivation that Ge<i:!med salable to 

the general public combined to keep enthusiasm well within bounds.$ 

* It must be remembered that the immediate postwar years were charac-
terized by attitudes peculiar to such periods. Congress, foe accepted 
sounding board for public opinion, was set on reducing taxes. cutting 
federal expenses, and satisfying p.ent-up consumer demand. There wao 
no apparent threat to the security of the United States; indeed, with 
exclusive possession of the atomic bomb it seemed the wildest of fancies 
to conjecture an attack of any sort, frt."'m any quarter. Moreover, to 
many it seemed fanciful enough to work toward an all-jet Air Force, 
(Continued) 
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AD.iho~h the Ol'ltellite propooab weJ"ce diacuaaed during tbe 14 M.ay 1946 

Re.&e&rch a.nd Developmenl Committee meeting, nothing a,pproaching a dcci.­

mfo.n resulted. The committee merely forwarded its summary to the 

Aeronautical Board with ti. notation that tbcare waa no agreement beiween the 

air .and navy factiono, and the Aeronautical Board characterioU.cmlly decided 

to await receipt of a high level definition o! responsibilities for the military 
. . 14 space m.1ae1on. 

much lei!HJ a apace force. Finally, the chauvinism cha.racteriotic of 
wartime public opinion in every democracy bad convin..:ed all but a few 
that the United States posseaeed the world's finest aircraft and a support­
ing technology second to none. With Germany crushed, Russia trodden 
to bits by invasion and counterassault. France a shell filled with 
political unrest, and Britain nearly bankrupt, there seemed no conceivable 
competitoir in the technical fields. The sense of realism, the urgency 
inherent in the Navy satellite proposal, the Arnold philosophy, and the 
RAND otu-dy was unique. 

A mu.ch lees expensive proposal for space experimentation, one hav-ing 
"no obvious scientific::: vnluen but possessing a "p1'0pcl,Sanda. value" rated 
as riconsiderab!e," reached the desk of W. Stuart Symington, th,m 
civilian cbid of the air arm, the day before the 14 M.ay 1946 Research 
and Development Board meeting. Symington, who was scarcely timid 
in his support of advanced developments, suggested to one of the air o~ 
chiefs (Lieutenant General I. C. Eaker) that a proposal to shoot a cloud 
of luminous particles at the moon might be cisticking our neck out ao 
regards careless use of taxpayers money ... " One of Ea.ke:r's aidea, 
who was convinced that the air forces should make Gome start on space 
research, nevertheless cautioned his chief, "The newspa~l!"S would 
have a field day if they learned that we were spending a big sum of 
mo~y to send a cloud of dust to the moon. 11 The project in queotion, 
which would--if successful--have constitute<! a "scientific fill'stn of 
enormous influence on public opinion. requiriad little more than one of 
the many surplus V -2 rockets plus a modified nooe cone.13 
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l.~atieat of the d1::foy0 the Navy un J.11nu&i.ry l94::1 ..lpp~aled to the 

Jo.~t Reeearcb &nd &witalopmem &aird to crrt'.at0 ll epiedal ~ hoc committee 

<:i!'U1.!at1r0Jru0.utks todeteirmiao which of the aeind.c@a rohould have c:ogni1.IZlDGe 

over apace p!'Ogir&ma. AS ~,ch b:i:-:-ancb @bviouoly recogniined the vital cbar­

ac1ter of ~uch a decision (,,"!hich wa,n not fin.dly reached uimtU ~rcb ! 96 U. 
No NI.mg at all wiu, fo1"thcomillllg immediat<llly0 with the irawwt that the 

Aen:mautical Boaurd and ito Research a.nd Development Committem und0n.1;00k 

to d'1ldend itl!J OWl'II primacy. lru!l.smuch &s the Aeronautical Board wao equally 

compcsed of Army Air Force m.nd Navy Bu:ire;].U cf Aeron.autics deleiates. 1Ul..at 

wa1s ~ more than a temporil&ing 0olution. The abeence of any lfirm policy on 

whlch tc °baBe the a1:rnignment oi actual p1rojed1:ii or progr1w.ma continued to 

dilute whatever us,eful results happened to emerge from atudicem. 

In June 1947 th,~ Aaironautica.1 Board asked fdiat ite innate authority to 

coordinate special atudieo and research project~ be confh'med but before 

agreement and a binding decision could be obtained, new development0 had 

overtaken the old. The Joint Reaearch and Development Bo&rd on 

19 Deceniber 1947 directed that ii.ts own Committee on Guided Miramilee 

111 ~eaume x-esponaibility for the coordination of \the Earth Satellite Vehicle." 16 

By that time the muddled organizational squabble had grown more acri­

monious through the separation of the aili:" seirVice from the Army and its 

appearance as &n independent Air Force. Int.he process of creating the new 

Department of Defem.Ge. the Joint Research and Developm0nt Board waa 

tranEJformed from a coordinating body into a policy body with authority 

derived from it0 statue as part of the defonoe department. Moreover, 

continuing ind.ecision and the implications of Aeronautical Boa.rd recomxnen­

datione had combined to make space policy a matter of defense department 

concern rather than a joint service probfam . 

There waa one further obstacle, deforned later by a keen student of the 

period, which arose from the fact that the board and its various committees 

were strongly influenced by civilian· members who frequently exhibited "the 

coru1ervative judgement that has often charac:teirized leading academic 

acienhsta, and for a long time they dismissed spac~ plans as 'military 

dreams'." 
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Durnr.:ig the R 'MO~ A 9418 period the most highli;· a<i::Gpected opokeoman of 

Amel.dean 1:u::ience, the individual who llla.d ultimate wartim0 authority ovev 

viirruaUy aU applied science and 1.reeearc.h uaed b'P· the arm-ed forces. 

Vannevar lh.u1h0 exposed tlhe American people to his opinions on the future 

of the miht&iry arts. Hila influence could scarcely be questioned; his pat:.-on­

i:ming diotiruf.t of C'!l€neral Arnold (and militaify scientieh in genelZ'al) waa aU 

too obvious. 

We are . . . decidedly imteirested [he wrote] in the qu<as1tion of 
whet.heir ilicr.·e are soon to be high-trajectory guided missiles. . . 
spanning thouaanda of miles and precioely hitting chosen targets. The 
question is particulairly pertinent because some eminent military nnen. 
enhilarated peirL.apa by a short immersion in matters scientific, have 
publicly aeaerted that there a.re. We have been regaled by aca.ry art­
icles. complete with maps and dia1irams, implying that eoon we al!"e 
thus aH to be ext.eirmin.ated, or th.at we are to employ these devilish 
devices to e::derminate someone ela12. 'We even have the exposition of 
missiles fired oo fast 1th.at they leave the earth and proceed about it 
indefinitely aa 0ateHitea, like the moon. for some vaguely specified 
military p-.nrpoeeC1. All sorts of pR'oposticationa of doom have been 
pulled from the Pandora's box of sciem:e, often by those whose scientific 
qualifications all"e a bit limited. and often in ouch vague and general 
terms that they are hard to fasten upon. These have had influence on 
the resolution and steadiness with which we face a hard future. and 
they l,,...ave done much ha.rm, vague as they are. But thiEJ one ie e:s:rplicit, 
and we can tli:'eat it. • 

And treat it he did. In essence, Buoh ll:"idiculed notions of b.:?Jllisti.::: 

missiles on gll"ounc'..s of 0 aatronomical" coats and imipossible inaccuracies 

complicated by the obvious impossibility of cr.reating an effective warhead. 

The man who thus cavalierly dismissed. the ballistic missile ae entirely 

imprc.1d:ical and satellites as the vapo::rings of militar,· incompetents w.;;i.0 0 

during t.he c: ritical yeara 1946 through i 948, chairman of the ReGJearch and 
rn 

Developmemt Boax-d. 

As was probably inevitable in the d:i.mate of the Hmea, the Research and 

Developinent Boa.rd ultimately rejected the satellite propoaal ae not supported 

by a miHtary requirement. That did not end the matter, howeve1·, the Navy in 

particular was e1r.tremely interested. in using a eluate!" of available rocke1ta to 

orbit na small payload.:, The project was quite feasible in terms \lf available 

technology--or at least it oeemed so to those who looked back on it several 

BE 



years later. A9 But the key decision wao thai of Uw R<:HH~i:li'Ch and 

Development Board, and its C.rUided MiaGHe CommiUee o1llowed tlh.e propoc.al 

to die of fonds tiltarvation. The reason: no evidence o.f military utility. A 

great many promh,ing !'!lisaile prograun0 also dioappeared from the fonding 

schedules i.n 1947 and 194§. moat because they were too theoratic:ai -:::,r too 

.far removed from op . rational utility to aatiefy exiating irequirem◄;}nto ~uring 

a period of financial retrenchment. There wa@ no ready meana of 11.\ppealt~ 

the posiltion of the Research and Developinent Board, interposed betwrzen th~ 

reeiearchel\"e and the upper levels of the defense dapa;rtment, gail.ve that 
• • h" 1:1_ 1· l d 20 o:rganl!.zahon somet JLng u,.e a 1na wor . 

Irretrievably tierl to the misaile program, and being con/trolled e1J1sent­

i.ally by th,;;: mieoifo program managers, space and satellite ·propoeale could 

not avoid being affected by far- reachilr.1.g policy decisions aimed p1l'mcipally 

at n .. i .. ~ikis. The progression was pdncipally in firu:w.cial austerity. Kin 

December 19460 the guided missile budget fo? fiecal yG.u: 194'1 (v:h$:1 ~­

way to comp!e11:ion) was reduced from ~29 million to about $l1. 3 mHHon. m 
conoequ~n~e 11 of the 28 surviving missile: pll."Ojeds hacra to bei eU.miruhted. 

The 17 irall'u.ainin&J projects d~cR'eamed to a ootu of 12 i11 May 1947--and 

shortly theR"wtel!." to 8 progr&me. The lt'ernidwue did l!Wil: include the 

Con!9-0lidnt.ed.-Vwtee long-range balli@tic mif.il@ile prc,ject. Apart fli"Om the 

ill-ddm2d l'l'equ_ix-emcant for a irocket-boost11,d, :ramj,et$c::irufae rn.ic:lsile (eventu­

all7 th,c N~v&U!,O), no "biig i'Ocket" pll"ogiran·u;i iremair{}i:ed in. the "fwnded" cate­

gory. il!o!?' wu thla eimaticn tranmitt>ry~ not until 1950 dlid fundo appear to 

isupport th-e ires:m.mption of "big rocketri woi'k0 and even then the pirogram waa 

re>5tricted ro ll:':E:®eairch and general deaig.u activity. 21 

Thus pin;rp::,,g,aw foir an active d.evel,opment pTogiram lea.ding toward a 

specific satellite Launching failed of approval. mde~dl, it may safely be 

said that such prropoaala did not even t"(Bceiv,e sie;rious coiru;ide:.":.dion. The 

advinor:ir commi1l:teea which controlle,~ the decision process were themselves 

domir.,_,ated by individuals who cm1sid~l'?ed ballistic missiles c1md satellites to 

be inconceivable for pra,;tical use in the decades immediately ahead. The 

uP..:ee~in .at.ate of technology obviously w.u1.1 another factor. although engineers 

and ncienticto who studied the space pr,.>~pl·am proposafo had no doubt o! the 
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na~ion•a ability to overcome '1111!.n.atover technologic,u obatad<E:ia therre were. 

Toe u:-gcnt nsed of the late ., 940' a to modernize th1l:l military and naval 

machine tbtlt had won the wi1u· ~icl much to direct attention toward new but 

relatively conventio,.i\,a} weapons ii-atherr than missiles and related devices that 

seemed far U\ the !utuire. Moreov0~. in the .financial climate of !the late 

!9-tO'o. beforC1 the Soviets had demonlil~irated their ability to constll"Uct a 

nuclear bomb and before the onset of the Korean affair, a.:-. economy move 

\.Vats inevitable. The Department of Defense as a whole suffered cutbac:ka 

in operatioruu foI!.",-:es as well as research and development--although in 

proportion the imp,1).d was undoubtedly grieater for the latter. l£n !947 the 

Air Force lost ib only 'ballistic missile program (the Navy retained the 

Viking project artd tl-.. ~ Army continued working toward the Redstone) and 

Air Force rockd rces«:.~alL~ch barely Umped along on a slender thread of 

financial support deriv,ed fr-om booster rocket requirements. Nevertheless, 

the flavor of subtle irre.sponsihility that missile and space p:!rograms acquirP.d 

through the actions of the major advisory committees probably was at least 

as important ,.is any other single factor in halting moves to begin develt?-pment. 

In the meantime, the Army Air :Forces, with the approval of the 

Aeronautical Board (and later of the .Joint Research and Development Boaird) 

continued to support study efforts in the regime of space operations. On 

1 February 1947, RAND forwarded a multi-volume expansion of ea1:"lier 

satellite work which contained <let.ailed analysee of satellites in general and 

specializt~d aspects of the space-: vehicle in particular. 

For sbt months, the new submissions had no discernible effe<eto. Then 

on rn Septeirnber. the United States Air Force offically came into being. 

Preci~cly one week later. on 25 Septemb~r. Air Force headquartel!"J:3 asked 

the r.:1ate:?"iei corrunand' s Engineering Division to study and evaluate the RAND 

sateHite ,~\:.~Ir-ts. o! th(£') previous February from the standpoints of technical 

d • al f ·b·1· zz an op-i'!1:-abo}:~ ea.s1 1 1ty. 

Th~ Enigine,~1·ing Division iresponac· Aeft WirigM Field on 8 Dec,":!mbeir n 947. 

fa the interval be.:ween the submieaion oil' lthe RAND studies (Februa:a.-y 1947) 

and the completion t.'f the Engirieering Division.analysis of those studies. a 

numbeir of c1rihcal eve:;,,ta h-ad affected th<.e !total situation. Probably most 

~~~-· 
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important wa.:::1 the continuing decline in the level of miieeile program fonding 

amt for that matteJ;". in the tott.\l of ll"e61eairch and development !unde. The 

fa.ct t.hat a considerable quantity of air staff time was consumed in the pro• 

cess of obtaining approval for an independent Air Force ( summer 1947) 

undoubtedly influenced the handling of eenaitive topics like the GateUite. 

Addftionally, the control of Congress had paaeed from the administration to 

the opposition party, which set about eliminating residual wartime controls, 

reducing taxes in general, and markedly limiting federal expenditures. The 

general expectation of spokesmen on the new defense establishment was that 

"unification" would promptly eliminate redundant projects and p:rograma in 

the three services with a consequent reduction in the cost of national defense. 

The new defense department was in itself expected to institute immediate 

reforms which would promptly lower departmental budget requirements. In 

total. therefore, the prospects for approval of radically new and probably 

expensive clevelopment prog;;-ams of unproven military worth were no brighter 

in December than in February, even though the inhibitions of operation under 

restrictive policies based on extreme scientific conservatism tended to dis­

appear with the establishment of an autonomous Air Force. 

It was in this enviroment that the Engineering Division response to 

General Spaatz wao composed. As a beginning, the division certified the 

technical feasibility of both development and operation of "a satisfactory 

satellite vehicle." However. the chief of the division wrote, 11 lnsufficient 

data is available at this time to determine whether the complexity and cost 

will in time permit practical utilization of such a vehicle." Conceding that 

"an appropriate development program II could solve apparent technical diffi­

culties, the Engineering Division nevertheless had serious misgivings about 

the feasibility of iunding the necessary program at an appropriate level. The 

temporizing solution. then, was to recomrr.end establishment of a satellite 

project, but to limit its scope to 'l:he preparation of specifications and the 

collection of infor.•mation on requirements ("time, manpower and moneyn), 

function ("what useful purposes could be served by the construction and 

operation of a satellite vehicle"), and scheduling ( 11 the optimum time to 

bfegin actual constructio:., of a complete satellite as opposed to component 
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deve.lopmen.t 11 ). The key phira.6ef.l c:ume late in the comment letter: "It io 

:re~ogni-z.ed that there is an urgent need oi developing guided mis0ile1t aud 

allied equipments already called for by military characte:ristica and that 

scarce funds and limited component scientific talent must first be used in 

this field. " 23 

The Air Force deputy chief of staff for materiel, Lieutenant General 

H. A. Craig, decided that although the .financial obstacles to full satellite 

development program were formidablti, the time had come to take a st;and 

on the general issue. His conclusion was that 11the passage o! time, with 

accompanying technical progress, will gradually bring the cost of such a 

vehicle within feasible bounds." He the-refore advised the vice chief of staff, 

General H. S. Vandenberg, that the proper course was to incorporate the 

crux of the Engineering Division recommendatfons in a forma.l Air Force 

policy statement. Genex-al Craig said, in so many words, that the !'iatellite 

could and probably should be built, but that at the moment the Air Force 

was in no position b finance the undertaking. 

If the February 1946 decision to have RAND analyze satellite feasibility 

was the first turning point in the evolution of an Air Force space program, 

General Vandenberg's january 1948 policy statement was the second. Signed 

on 15 January and communicated to the Engineering Division one day later, 

it unilaterally but nonetheless effectively constituted the first clear state-
r . b . 24 ment o S?ace program interest y any service: 

The USAF, as the service dealing primarily with air weapons-­
especially stratcgic--has logical responsibility for the satellite. 

Research and Development will be pursued a1:> rapidly as progress 
in the guided miseileo art justUiee. and re:quirements dictate. To this 
end, the progll.'am will be conhnually sh!died with a view to keeping an 
optimum design abreast of the art, to determine the rnilita:Ji.•y worth of 
the vehicle--considering its utBity and probable cost--to insure develop­
ment in critical components, if indicated, and to r.acommend initiati\ln 
of the development phases of the project at the p-roper time. 

In forwarding that policy to the Engineering Division, the Air Force 

director of research and development authorized the W~ight Field agency to 
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put it.: in!o efiect "by action und~1· the RAND conh·acl\.." General Ciraw!ori'd, 13: 

at Wd~h! Fiekl, the.~·,-i;.,ipon instructed RAND to eatabHah a satellite project 

with th~~ objective of i,;.rthering the development of vital component.a and 

techniques needed II for the eventual construction and operation o! z. 1:1ateHite 

vehicle. n Th~ remainder of his instructions paralleled the Engineering 

Division ~ecommendaticm of 8 December. RAND ::-eceived specific .;:-.uthori~ 

T.ation to let research and study 0ub-contracts, though II subject to the 

approval of the Air Materiel Command and availability of fonds. 11 25 

One of the most discour:,'l.ging elements of the cori"eapondence wc:.E: 

ccmmon both to the odginal Engineering Division comment.a of December 

and to the C:;::-awfo:-d letter to RAND, in February. It was contained in the 

injunction that RAND should advise the Air Force 11 0n request or :it appro­

µr.i.2.te intervals 11 on the question of "what purpose could be served by the 

construction and operation of a satellite vehicle. 11 It was obvious,, quite 

apart from the matter of funding competition between long :rranze programs 

and the immediate needs of the Air Force, that higher echelons had no firm 

c.:onviction of the military worth of satellite propo:;;als. Incredulity that the 

space age--or even the missile age--was actually dawning typified reaction 

to both b.a.llii.,tic miss:i.le and satellite proposals .. The immediate effect o! 

the Vandenberg dictum, then, was little more than to encourage the contin­

uation of RAND-conducted studies of a future oatellite and its prospective 

uses. For the next three years, the critical problem of the air stafi- -and 

of the materiel people at lower echelons- -was to shelter a minimum research 

and development effort from the consequences of func.l limitations that threat­

ened not merely the 11 fantastic 11 elernents of the program, but actually such 

"bread and butter" projects as were involved in the first generation of turbo­

jet-propelled strategic bombers and interceptors. 

Chief, Enqineering Division, Air Mate:iricl Command, recently promoted 
to major general. 
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NOT!.:S - CHAPTER 2 

rte of Generral 

--- _:_ 7i1.:ing (New 
C. Marshan, GenCll'<i!l H. H. Arnold, 

Gpincott, 1947}. 45Z-ffi.-

Memo, Ch. BuAeir to JRDB. subj: Earth Satellite Vehidca, 24 Jan 1947, 
cited in H L &wen's unpublished mss on the evolution o! space research 
policy, in Hq USAF Hist Liaison Ok files; see also H L Bowen, 
Threshold o e, USAF Hist Div monog::-aph;-1fep 1960; brief mention 
is ound in 954 ch:v.-onology "Project 1115 Background, n appar-
ently based on WADC corre::;p files, cy in SSD Hist Div files: ARS/WS 
117 L thru 1955; confirming details, and the quotation from the memo 
following the 7 Mar 1946 mtg, arc contained in D Pearson and J 
J Anderson articles in Los Angeles Mirror, 28 Apr !961, and in the 
Pearson a:1d Anderson book: U. S . A.. , Second Clas 0 Power? Alt:hougi! 
Pea.:-son' s contributions to history frequently manage to warp the facts 
rather thoroughly, it is apparer.t that in this instance he had unofficial 
access to certain Navy Department documents. It goes without saying 
that the Pearson version has both a hero (BuAer) and villains (LeMay 
and Maj Gen L C Craigie). For this narrative. the Pearsoi'l account has 
been accepted to the extent of considering his direct quotations ~nd his 
(:itation!:l of ndmes, dates, and spei:::ific items tn be correct if supported 
by other reliable sourc;.;s. -

The precise source of the quotation is unknown. It was given to the 
present author in 1954 by a Pentagon returnee who had first removed 
the signature lines. The section quoted is relatively innocuous; other 
paragraphs contain rather harsh comments on flight pay, the Navy's 
carrier program, and Air Force "complacency" concerning missiles. 
InfoTmation on the Spaatz recollections w?..s drawn from ltr, H L Bowen, 
Hq USAF Hist Liaison Ok, to W D Putnam, SSD Hist Div, subj: Review 
of Manuscript, 18 Jun 1962, which notes that A L Goldberg of the Hist 
Liais,.m Ofc had asked Spaatz about the incident. Bowen, who has studied 
the era more intensively than any other researcher, beHeved that Spaatz 
made the subsP.quent decisions, a judgement in which the present author 
concurrs. In the absence of conclusive evidence, however, the matter 
must be considered ·uncertain. 

Memo, Ch, BuAer to JRDR, 24 Jan 1947; Bowen mss; "Project U 15 
Backgr.·ound," Dec lC,54; Douglas Aire Co Rpt SM-11827, see note below; 
ltr, Bowen to Putnam, 18 June 1962. 

At some point over the later years, mo~t copies of the original report 
received "Project RAND" covers, although the original was Douglas Aire 
Co Rpt No SM-11827, "Preliminary Design of an Experimental World­
Circling Spacesh;.p," Contract ~V33-038 ac-1410S, 2 May 1946 (in SSD 
Hist Div Files); the subsequent summary report was Project RAND 
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Finit Quartei'ly Rpt, App n. 11 World°CircUng Space Ship. 13 RA-15001, 
Jun 19416. They &re hereafter cited by their report numbero. Both 
rep<n'tB became riu·i'Uea of a oort, going out o! print in relatively ehort 
order. The May report, aasembled ao hurriedly nt Gen LeMay' s 
insistence. waa reproduced and circulated in ozlid, eo 1reat was the 
n\l.'lh and so slight the time for final polishirng. It is intereeting that in 
all o! the testimony taken following the first two Sputnik i:n.u::ceeseo and 
the several United Stai.tea space flight failures. there wa.a not a single 
public :refer()nce to the RAND studies of early 1946. 

RA-15001. Jun 1946. 

SM- 11827, 2 May 1946, p 9. 

Hearings Before the Preparedness L.vestigating Subcommittee of the 
Committee on Armed Services. United States Senate, 85th Cong, 1st and 
?nd Seas (Parts I and II): "Inquiry into Satellite and Miseile Programs" 
(hereafter cited as Johnson Committee hearin ; Hearings Before the 
Select Committee on Astronautics and Space loration, 85th Cong, 
2nd Seas. on H. R. 11881 (hereafter dted as Stennis hearings}; partic­
ularly testimony by Undersecy of Def DA Quarles, Johnson Committee 
hearings.! p 305. . . 

SM-11827, 2 May 1946, pp. 10-16-

Bowen mss. 

Johnson Committee hearings, Dr John Hagan (Dir, Vanguard Proj) 
·~estimony, 26 Nov 1957; Stennis hearin s, MajGen BA Schriever 
(Cmdr AFBMD) testimony, 24 Apr l ; Staff Rpt of the Select 
Committee on Astronautics and Space Exploration, 85th Cong, Znd Seas, 
"The Int~rnational Geophysical Year and Space Research," 22 Dec 1958. 

SM U827, Z May 1946, p l. 

Memo, W S Symington, Asst Secy War for Air, to LtGen I C Eaker, Vice 
ChAir Staff, 13 May 1946; memo, Col TA Sims, Air Staff, to 
LtGen IC Eaker, 14 May 1946; both in His of the Develo ment of 
Qruded Missiles, 1946-1950, AMC Hist RSelfl, · ec 1-;-
128; the proposal itself, called "Shooting the M.oon," is described in 
RAND Rpt RA 15000, June .i.'946, p 8. Designed by Dr Luia Alvarez. a 
RAND consultant, it was considered "relatively simple and 
inexpensive ... " 

Mer.,o, R/Amd Stevens, Chm Rand D Comm, Aero Bd. to Aero Bd, subj: 
Caee No 244 - High Altitude Earth Satellite, l 5 l\.lay 1946, cited in Bowen 
mos; Bowen intervicw1;; with Pentagon staff. 
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15. Memo. Ch BuAer to JRDB, suhj: Earth Satellite Vehicle, 24 Jan 1947, 

with Incl A: Ad Hoc Par.el on Astronautics, and Incl B: Preliminary 
Statement of Problem for Ad Hoc Panel, cited in Bowen -mes. 

16. Mf!mo, F. H. Richardson, Admin Secy to JRDB, to Exec Dir, CM 
Comm. subj: Earth Satellite,7 Feb 1947; memo, LtGen HS Vandenberg, 
Sr Army Mbr of Aero Bd, to JRDB, subj: Satellite Agency, 13 Jun 1947; 
Memo, Rand D Comm. Aero Bd, to Aero Bd for transmission to JRDB, 
subj: High Altitude Earth Satellite Test Vehicle, 13 Jun 1947; Memo, 
JRDB to Aero Bd, subj: Earth Satellite Vehicle, 9 Jan 1948; all cited 
in Bowen ms s. 

l 7. Bowen mss. 

18. Vanevar Bush, Modern Arms arad Free Men (New York, Simon and 
Schuster), l949:--i)p1J4-gz;:--J3usll coni'ributed other absurdities in a 
volume that had enormous circulation through the nation's leading book 
club and obviously influenced the research ancl development climate of 
the Pentagon. In a single volume he demonstrated the perils of prophecy 
by an ill-inform~d amateur whose viewpoint proved to be considerably 
mr.re limited than that of the "parochial military experts" upon whom he 
heaped scorn. Perhaps the best illustration of his unbelievable lack of 
foresight was his prediction that "years of effort" lay ahead of any 
foreign power attempting to develop an atomic bomb. Between the time 
he wrote that unfortunate paragraph and the time his book was circulated, 
the Russians had exploded their first nuclear weapon! 

19. RAdm J T Hayward, Asst Ch Naval Ops(R and D), testifying before 
Select Committee on Astronautics and Space Exploration, 85th Cong, 2.nd 
Session, 18 Apr 1958, in Hearings Be.fore the Select Committee. . . , on 
H. R. 11831; draft article for Navaltnetitute Proceedinv Magazine, 
prep by Capt C W Steyer Jr. et al, cited in Bowen mes. 

20. Remarks by Sen W S Symingt.on, 16 Jan 1958, during Johnson Committee 
hearings (p 1876). 

2.1. Ltr, LtGen N R Twining, CG, AMC, to CG, AAF. 2.5 Mar 1947; !tr, 
MajGen B_ W Chidlaw, DCG, AMC (Eng), to CG AAF, 6 May 1947; memo 
BrigGen TS Power,Dep Asst Ch, Air Staff (-3), to CG A.AF, 16 Jun 1947; 
all reproduced as docs in Vol II, Hiato,T of the Devel~ment of Ou.ided 
Missiles 1946-1950, AMC Hist Ole UV[ Seilf,"" Dec l l; seealso'fol I 
of die Self Hist pp 38-46. 

Z2. Ltr, Brig(ien A R Craw·ford, Ch, Eng Div, AMC, to C/S USAF, subj: 
Project RAND, Satellite Vehide, 8 Dec 1947, in SSD Hfot Div files: 
Feedback Project. 

23. Ibid. 
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2\◄• Lea-. MajG~n L C Cr£Aigie, D:h·/R and D, DCS/Mat, USAF. to 
!bi.gGen A R Cra."vford, Ch, Eng Div. AMC. subj: Satellite Vehicles, 
16 Jam. !9~. with pohcy titmt of 15 Jan 1948: "Statement of Policy foli" 
a Snt~Uite Vehicle." signed by Gen HS Vandenberg, Vice C/S, USAF, 
in SSD HiGt Oh, files; &wen msa. 

25. Lh·. Craigie &:o Crawford, 16 Jan A 9'118; ltr. MajGen A R Crawford, Ch, 
Eng Div. AMC. to Douglas Aire Co (RAND). aubj: Satellite PIZ"Oject, 
17 Feb 19418, in SSD Hist Div files. 
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CHAPTER 3 

THE EVOLUTION OF A PROGRAM 

The ch.:lractcr of the space effort of the late l 940' a, in all the service a, 

,vas best described by a section in the first annual report o! the new defense 

department, issued at the close of l 948: 1 

The Earth Satellite Vehicle Program, which was being carried out 
independently by each military service, was assigned to the Committee 
on Guided Missiles f of the Research and Development Board] for coordi.­
nation. To provide an integrated program with resultant elimination of 
duplication. the committee recommended that current effcrts in this field 
be limited to studies and component designs; well-defined areas of such 
research have been allocated to each of the three military departments. 

The limitation "to studies and component desig!ls II was particularly galling 

to the Air Force. In December 194 7, in the letter which had ultimately led 

to the Vandenberg policy statement, the Engineering Division had specifically 

recommended--on the basis of the earlier RAND studies--that a. satellite 

project should be established and a start made on component development. In 

the minds of Air Force engineers and scientists there was no doubt of the 

feasibility of the RAND approach and of the satellite itself. 2 1'he problem wa1.z 

essentially that other ancl more critical programs were suffering from 

monetary anemia, and in such an environment there was slight chance of 

obtaining funding support needed for an active space program. In an era of 

relative abundance, the Air Force might have been able to overcome the 

skepticism of the civilian scientists who advised the defonse department or 

the enthusiastic support of a group of recognized scientists might have served 

to loosen departmental purse strings. But in the absence of one or the other, 

nothing could be done. The key factor, it was early apparent, was the absence 

of a clearly recognizable military requirement. In so many words, the 

skeptics could ask "what can a satellite do that an airplane can not do? 11 The 

answer of the time was that the satellite could do many things beyond the 

capacity of an airplane, but none seemed to serve any demonstrable military 

purpose. 

SSEH-2 
29 



C05142113, 

. ·l 
I 

. .j 

! -, 
• • ! 

/Approved for Release: 2025/06/16 C05142113'" ,,. · 

U 0 

SKfli 
fo poin~ oa fact, it wol!l prccioely toward a p11·oof olr mi~.ihli'V utility th.at the 

Afr l-~orce l'--..ad begun moving in 1947. Al.though rusappoii11tc,-i in the (act th.at no 

specific development progiram h~d been approved, th-.!: Air Force wao making 

reascm~.bly steady progress thirough tl,e atudiera to which it w.aei et:rnentiaUy 

limited. The basic !ezi.sibiHty of eatellite0 0 from the otandpoint of rocket 

perform~nce, hud been e:rmmined and accep-ted. By virtue of the 1946 and 1947 

.studies (and the subsequent Engineering Division analysis of their findinga), 

engineers and acientista had gained a,iH.urance th.at a useful rocket vehicle to 

launch a satellite could be developed with but minor and entirely attainable 

advancee over existing technology. Second, they had decided that the payload 

would have to be relatively alight--probably leas than 2.000 pounds--unii! 

better :rrocketa were available. Third, it was apparent that a recoverable 

vehicle would be a complication of the basic problem. 

With this indication that a payload would be restricted to inetrumentation 

and communications equipn:aent, the question became one of what equipment, 

and with what utility. Between ! 947 and 1951. RAND devoted coni;;;iderable 

effort to an ar.:·,alysis of military use(ulneas. particularly to reconnaissance- -

a field "in which a satellite may welll show advantages over other types of 

vehicles. n 3 

In those san-:e years, the Air F@r.ee continued it0 tenuous progress 

toward acqui:dng a'\..,thority to ccmduct a dev'='lopment prograrn as opposed to a 

study effort. The subdued controversy between Navy and Air Force interests 

had .flared into an open conflict in December 1947. when the Navy formally 

submitted to the Research and Develop1ment Board a claim for exclusive 

possession of rights to satellite development. After several weeks of acri­

mony, the Navy on 16 January 1948 (the day after the Vandenberg "position 

paper" on Air Force space interests) withdrew its claim, and the two services 

again set about their separate z.pproaches. For the Air Force, all that could 

immediately mean was continuation of the RAND work. In February 1948 

Air Force headquarters, through the Engineering Division, had asked RAND 

to undertake further detailed studies, and shortly thereafter obtained the 

concurrence of Research and Development Board in that approact-,. 4 
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]for practic&A purrpo~e@, th(?) Navy dit.contiinued e»ateUite l!ltudieo at that 

point. Under conti"a.ct to. the l'fovy, the Glc:mn L. Martin Company had been 

doing work similar to that of RAND since early 1946. The Martin effortfJ had 

resulted in a propoaal for a 1,450-pound aatellite that. said the reaearcherl'.l, 

could be orbited in the near future. (Much later, in the aftermath of the Sput­

nik affair, the th.en-prcsidc:nt of the Martin Company told a group o! reporters 

that the Navy-Martin program could have put a satellite into orbit "before the 

Korean War. 11 )
5 

Army ordnance was in roughly the Game situation, a group at White Sands 

Proving Ground having designed a apa-ce flight experiment in the fall of 1947. 6 

By virtuo'! of a general agreement with the Research and Development Board, 

however. the Air Force became the only se,:vice authorized to expend defense 

deparnnent funds on studies of satellite vehicles. The Air Force assigned the 

work to RAND under its regular contract, and the Research and Development 

Board subsequently (m:i.d-1 ~48) confirmed that RAND was solely responsible 

for such studies. 7 

In November 1950, RAND submiU:ed definitive recommenda-tions 11:o 

Air For..:e headquarters <::overing extension of research into specific aspects 

of the reconnai~sance misr.ion for satellites. Major General D. L. Putt, 

Air Force director of research and developrinent, endor.sed the proposal and 

saw that it received neceaaa::-y support. H:a product was a pair of brief reports 

submitted in April 1951--reports which for the first time categorically and in 

considerable detail stated the engineering foasib:ility of a military-purpose 

satellite. 8 

In the most important of the April 1951 i:;tudiee. RAND reported that 

"pioneer reconnaiaC:1ance (general location and determination of appropriate 

targetvll} and weather reconnaissance are suitable with the resolving power 

presently available to a satellite television system. 11 In the interval bi:!tween 

1947 and l":'51, of cour£1e 0 it was precisely that sort of intelligence which had 

become vitally ;,mpor~t to the Air Force; the obvious prospective foe was the 

Soviet Union, ito vamt spaces and totalitarian political etructµr.c giving it 

relative security from conventional intelligence approachea. P\ioreover. in 

that interval the Soviet Union had demonstrated a largely unsurapected 
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ucientHic compdence by deto1u1Hng a.tomk we~onQ ye1,u·G beioi'e e•ertG 

anticipated t~tl: event. the Soviet r.;pherm of infi,iumce ud emt~d.ed over the 

whole of contin®nltal China. a!ldl for th.efireUime li!liw::e !939 the Soviet w~trld 

bad attempt~d armed cMi.lG&ult on a boll'deri.nl1£ st.nae- -the R~t.ab:9.k of Kofa.. 

ln the cajge of ll"obot rec«:m.nmia®ance. the ireraeaircher@ con3id~d th.a 

baGk problmna involved in developing. ar;isembUng. 1imuru::mng~ ap.eirQl.ting &ind 
¢ 

profiting from th<S device. The ~yeh,1 certainly was more c:omp1r~sive 

than anything previously attempted. And the c:ondueiOO'iia we:re quite 

encouraging. though not m~rkecily different from daose oi !944»: 9 

The various components constituting a aa.t~llite vehlcll.e to be 
utilized for rec:onnaiGmance . . . [are] individwuly fatuilible to vnrioug 
degll'eee. To combine ther;e pa:r\1:0 into .!!. relfa.bAe operatiDji whDJl.e will 
require c:onaider¢\\ble ba1:dc ad!23ntific cmd enpeerimig 0ffort. No r&dically 
new devolopments are indicated, however; r&fili~r. & reccnJ\1ueia-mion of 
known theoli"y and art in rodtetry. electiromca. engines. and 11nucl0ar 
physics. 

Specificruly, the researchers concluded that a tw-o-Gta(iie !i:'ccket (a.bl 

opposed to the three- or four- stage vehicle ori1mally cozu1idered m l 946) 

weighing about 74,000 poundo and carrying a 1.(1100-powmd p.i!.yloai.d could ~ei­

fac:torily conduct general recollWl.illiH,1an.ce. resolving objects with & maxi.mWffl! 

dim.en0ion of 1!00 feet. Reliabi.Ha:y--Aargely a matter ol! refimni electromc 

componentrn--would geneirally d.etermme the duration of u0eful activity. Wi~ 

improvemente in televioion component~ ~ a sui.ge ili0n G.~ned UJDdei" labora­

tory conditioz:1113 0 it oeemed entir-aly poc:u;ible ~o reduce ~e relilloll.v.gi.b,1QJ «llim<:m­

oion requirement to l 00 feet while ailll p:trcvidiml1 c.:m~ll'nl!GUl'.il ccve;r&!IJ0 fll'@m a 

ai.ngle siatellite on m ba0i0 o! evell''JI' target aaarveved .avery @ther dm.y. A forthi:in· 

improven'llent (to a resolvable dimension of 4® feet) would ltheorrcatica.Uy permit 

virtw.\\lly .mil military irecwmaimeance to be performed by eatellitia. IO Obvi­

ously, useful weailier information could b~ ohtamed by eve11n le@m dtan!iimdini 

Specifically. individual co;rnGideiraQ:ion was devoted~ 0) orbit@ and 3round 
coverage, (Z} the problem a o! teh:vin.ion re~onnais@ance. ( 3) attitude c:on­
tro! in the o!l'biting vehicle, (4) reqwrementm of 11!.Bl awdHary powerplant 
and (5) an li:lnclyois of the c'!!l.l!lticip&ted reliability of the Gyateirn. Tiie bmak 
requirements of the lawru::h vebicle ireceived separate c:on0ideratic.n. 

,1· 
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., 
tecb.._--uquec; resolution on th~ orde'i' of 500-foot dimenoiona probably would 

prove enUircly ad,equate. On the baaia of sketchy experience with interpreta­

tion of weather tirends from photogr.a.pha taken from probe rockets, weather 

prediction aleo oeomed feasible. 11 

Am w~s oometimetll don~ for particularly aignH'icant or potentially aenai­

tive ·subjecte:i. RAND both preceded and fellowed the formal publiahed atudiea 

and reporte by preoenting data to spe·cializcd groupe, particularly at Wright 

Field and in ,.he Pent&gon. Among a great many experts who had been 

desperately puzzling with the reconna(issance problem, there resulted con­

aiderable enthusiasm for RAND'a findinge. 12 The Research and Development 

BO,'lrd. which had only recently rejected another Navy proposal for a small­

package Bcientific satellite, fully aanctioned further studies. In the wake of 

the 1951 studies. the Air Force authctrized RAND to make specific recom­

mendatione for the mtart of developm,ent work in the reconnaissance satellite 

program- -then called Project Feed lia.ck. 13 

Submisaio:ri1 and consideration of the April 1951 .RAND studies coincided, 

quite by accident, with the activation of ar.-. autonomous Air JRer3earch and 

Development Con'miand and with incr·eased atature for the recently created 

headq\.lc\rtera Air..· Force otaff agency, the Deputy Chief of Su.ff, Development. 

Both organizations were guided by o1fficere who were firmly convinced that 

far too mt.:eh emirhae:is had been plac:ed on procurement and production aepecto 

of tba? materiel function in postwar year®. They proposed to re-emphasize 

the res2arcb and development aepecte of the Air Force mission, and th .. •• 
ISl 

prcimptly aet about their ta.ck. 

The lower-echelon org&ni.eatimnull, princip-1Aiy die Airr Yatex-iel Command'o 
Enggineeri.alg Division, bad ior !the most part been entirely sym1--nthetic to 
0 advanced idcaan but had achieved no notable aucceea in aecurini their 
aceept&11Ce at higbei' leve!aa. Competition between prcpoealo for r:Qcti.cally 
ocw tedmiquec and requiremamts for improved weapons to em.ploy iu the 
immediate futlu·e (~ Korean 3iiftair was then in full flower) temfietil w 
dee irelu,;e the efiectiver.EH3® of the Engineering Division, m:rn~theleae. 

-. . . , 
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Sy November 1951. th,., Air Force hild &irrang~d for the Atomic Er..ersv 

Coin.m.ission to begin worlf. on small 1.·eactora suitable for uae iAe power sourrceia 

i.n satellite vehkle!ll, RAND planned to oubcontract majoir po:irtionc of the nemt 

phaae of basic reoe&i'ch, ~ta.rang with the study of an orbital sensing and con­

trol subeyetem (oubcont .. racted to North American Aviation in March 19Sl). 

By Ju..'le of that year. r,1r-elimina.ry results of the i-eactor a.nalye:es were <'.Wail• 

able; all were favorab,le to the ·feasibility of tr.e proposal. A contract behveen 

RAND and the Radio Corporation of America followed. in mid-June; the 

electronics firm wa·e to study optical syatema, televiaion cameras, radiation, 

recording devices. preaentation techniques. and reliability aapecta of a 

reconnaissance subsyatem for a satellite. Concurrently the Communication 

cUtd Navigation L,;;lboratory at Wright Air Development Center contracted with 

Noi·th American Aviation for a study of a pre-orbital guidance system for a 

satellite (July 1'953). 

Most of thia work waa financed under a special supplement to the existing 

contract v.nth .RAND, effective for fiscal year 1953 a.nd specifically demigned 

to tm:pport th-e i:,atellite research. The Atomic Energy Commission acceded to 

an Ai:r· Force proposall that it fund the study aapects of the reactor work. at 

least to the point c,,f proving theoretical feasibility. 

In the first two year@ following the establi•-1:Ri.ment of an autonomous 

Air Reee:arch and Development Command, a minor difference of opiniG~ 

invohring RAND ei..ud the new organization occurred. The command decided 

early ir, ita em.mtemce tbat the Afr Force rather than the corporation ohould 

have D'1anasament r12uaptmaibi!U:y for thee sevel'al. subcontl?'act BN.diec being 

m<imtored by RAND. Nothing came of the prcpoaa.l initially, and RAND con­

tir.:ued to contro! otudy efii'llrts ( 11the rea~arch phame n) under the philomophy of 

tui:n.i.ng the worh over to th,e Air Force 11 a9 ooon a.a development work can be 

e?arted. a 

In May A9Sl. this prcces.u we1.1t one atep fa1.·tber. Air Force headquarters 

£3.rat dir-ected the reaearch and. dE:velopmcnt command to investigatl? the 

fcaaibillty of murting developnmnt wo:rk on an &wdliary nuclear power plant 

for the oatellite, ~d dlen added .moe:ructiono that the aseru::y wae tto begin 

"'~tive dir~tion° of thz -2ntir0 F~,ed Back pn:-ogir&m by l June. One of the 
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piri.-ne motiv'8s ,a,~e Ith~ obvio~m f.:u:~ ~u1t the IreconnaieGJa.ncc 9ateUit0 pirog.r&m 

b..~d to be c&refw!y init©(§ll~ted 'I.with the ll"ecently ire-activated A~l~a bal.U.ratic 

miooile e!ffort. SU\fi plclnnero clearly fore:,aw that AUaa was the logical boost 

vehicle for the e.ntcUite. (At the time. the Ah- Force was also ap4t-cifying 

reconnaiiu,nnce veroionG of ito major develo?ment systems. includini,! Sn&rk 

and M&tndor mis-:i.h:a. The reconnaiisl'.!l.smce package Ge<i?med to offer !f60tential 

for a l!>imilar reconn.ai!lla,mce payload for the Atlas.) 14 

Air Res~arch and Development Command Tepireaentativeo who began 

ia·riD.Jnging a tranafer of cuetody emerged from their initial contact with the 

RAND group in a et.ate of high enthuaiasm. Lieuienant Colonel V. L. Genez 

r~turned from hia initial visit to the RAND sateHite office with the firm 

conviction that an immediate effort Bhould be made to orbit a. satellite. 

regardle00 of the availabilit1• of the reccmnai.iaeance subsystem. He considered 

the psychological advantages of ouch a program to far outweigh any disability 

a.riming from limited operational utility. One month later, in September 1953. 

RAND itself flatly recommended letting a system design contract within a year 

and proceeding to a foll system development program "perhaps unmediately 

following the completion of experimental component tests. 015 

Endorwement: of the RAND recommendation by the research command 

headquai·ters and preliminary 0fcepo toward the start of component develop­

ment marked the cloaing months of 1953. Although there were objections to 

the proposed acceleration of work (notably from the command's atomic energy 

program manager, who !eh: that at least another nine months of atudly sho,.;ald 

be d~voted to the auxilia1.-y power source before development began). the 
16 

thrreada gradu&Hy began tl:o draw together once more. 

At that point, the Aiil" Reae~rch and Development Command dl.edded to 

pu.U together the proliferating aGpecta of the aateUite work into a single 

project. thuo making its wni!ied milllagement more feaoible. Tentatively 

identifit..J. av Project 4109-40, "Satellite Compont!nt Study, 0 the program wao 

alli!IO given uno!J!icia.! poase1Baion 0£ a aystem number (Weapon System 117 L) 

to cover the ultimate ayGtem development effort. On 3 DecembG!?r 1953, the 

pII"ogram received r.ew direction; headquarters o!': the Air !Reae~rch and 

Development Command ordered Wright Air Deve!!lcpmenlt Cent.er Ito rrcedocwnenlt 
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t.he e.fforl: under newly &do;:,ted m~n~gamint procedures (60-4) and to direct 

activitr toward a demonstration ol thee fea.1.ubility of m.Qjor eateUite compo­

ne.ntc. The television-optical reconnaieaarace aubaystem, attitude and 

guidance control equipment. and the a.uxiliali'y power pl&nt were specific goals. 

By the end of tine year. the entire satellite II program11 had made a semi­

official traneitio.n from a planning projec:t to a proposed system. Given a new 

proJect nwnber, it 'l.Yas transferred to the cuatody of the Bombardment 

MitH>iles Branch in Wright Air Develop1T .. e11t C.'3ntP.r's oysteme mana,ement 
. . 17 

or gani Eab.~1. 

m January !954, while RAND was in the final otagea of preparing a 

summary report on Project Feed Baclk, Project 11 i 5 acquired the uncla0eified 

title "Advancc?d R<aconnaioaillllce Systemn and an li.tx (engineering project) 

nwnber: MX-2226. Apart from the fact that the new names and codes were 

rather more prosaic than the nFeed Back11 nomenclature earlier used. their 

adoption served to diratin.guiah the proposed Aiir For•:.e program from the 

RA..~D studies. which were rather ·.vdl known throughout the servic:ea. How­

ever. the several items of code numbering, liystem nnmber. and project 

:nwnber had~ yet received confirmation or approval!. from Air Force 

headquarters. Although the work was progt"eeeing, it !\"till lacked the 

au:horization required for a fully effective program. 18 Such authorization 

wao to come in the trail of the long-awaited summary reliort from RAND on 

Project Feed Back. 

Refu"lenumt of engineering data, intensive inveotigatioi~G of intlividual • 

aspects of the reconnaissance satellite proposal, and high!)' detailed analyGio 

of technical, fiscal and political (international) r~quirements and 

rep,i:rcussion~ were colli'apiete by early i954. Over a period 6f more than two, 

ye~rs, RAND }:ad subcontracted studice to a variety ot' highly qwuified 

=-~eearc.b and :indumtl1'y gx-or.llp5. Sev<eirm.l hundred scientists &nc.l engineers had 

a part in the contributory otudies and in the fin&l report. In cc.inaequence, 

that report (dated ! Mal'!"ch 1954) contained the validated linding.1 of some of 

t:be most highly regairded indiividw:i.h.1 and organizations !n the na.\ion. Ou the 

ba1.11im .Ji! such work. RAND specifically recommended that the Afr Force 

undertake "the earUe®t p•o(j)mib!e ..::omipletioin and uoe of an effidr.mt satellite 
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reCOrulil,ll!H:i&~ce vohkle 11 a.a a maUer of 1~ vital ati'ategk intereot to the 

United ~<ltea. n Addition~Uy. RAND urged that the aatelHtc project be 

uconoiden::d Gl.nd plrumed 11 at a high policy level and that it be conducted under 

eb1bor:~te aecrecy wrapID to prevent dangerous international repercuErnionl.ll. 

On ouch a\ ~sis. it aeemcd possible to RAND that the development and initim.i 

operation of the aateUite could be completed in about aeven years and at a 

toUll coat aon the ordet" of $165 miUion 11 - -although the researchers cautioned 

dmt un1:errU1intie0 inherent irJ the p:..·ediction. of development: trends might 

double or treble that cost. (RAND also remarked, with considere.ble for-e­

eight. that "it may be possible to attain the end goal of the program from one 

to two years earlier at a considerable increase in cost. 11 ) 
19 

There was an element of finality to the concluding pa2'agraph of the 
zo 

swnmary: 

RAND ha.a been working on the satellite vehicle for 8 years. During 
this period the metamorphosis from .:i. feasibility concept to a useful 
reconnaissance parpose ha.a occurred. Cognizance is now being turned 
over to the Air Force with the rt:?commendation that the program be 
continued on a full- ocale basis. 
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CHAPTER 4 

THE TRANSITION FROM PROGRAM TO SYSTEM 

A ccmb•inaticm of circumstt1ncea bad contributed to the new cour0~ of 

op&ce-prcsram activity. One of the key element111 ce.rtainly wam the emergence 

of m group a! mci®ntific advisor111 who b,mh appreciated thG? 111r11iwity of the 

Soviet threat ru'td seemed willing to conoider "unconventional" aippromchea 

to tha United States resp,onae. Oddly enough, it wa&' a new "economy drive" 

in the defense department that p:ircvid<ed the final impetus. Determiruld that 

defense expenditures could and mhould be reduc<i:!d, the cllepm.rtment created a 

Guided Missile• Study Group (under its Armed Forces Policy Council) to 

recommend means for cutting the coot of the miGsile program. (SGctretaB'y of 

D~fenme Charles E. Wilson in hie H, June ! 953 directiv12 crreating the review 

committee specified that "a. continuous effort ahould be made to standardize 

on one missile for production and use by all military departments, whetrever, 

witbi'!l the employment limita.tione of ea.ch type of mis0ile, otandardizmtio-n 

appeara to be practicable.") The original grcup Gi!n«::ounter'1.'ld evidence of a 

significant change in the status of the long-delayed intercontinental ballistic 

missile p:rog:rair., created a special subcommittee (Strategic Missile Evruwa­

tion Committee) to delve more deeply into the SJu'bje(:t, rutd paa~ed on to ct.hell" 

topics. Unde·r the leadership of Professor John 'Von Neumann, the Strategic 

Misoile Evaluatio,n Committee reviewed the status of the rocket missile 

program and concluded that maw warhead developments plus advances in 

rocket technology ma.de an intercontinental missile immediately feasible. 

That conclusion, and a series of implementation recmnmendatio:10, reached 

Trevor Gardner, Afr Force Assistant Secretary for Reisea:rrch and Devel@pment, 

in the first quarter of 1954. Enthus~d about the potential of the p.roposal, 

Gardner ar.d von Neumann secured the active oupport of the Air Force chief 

of staff, General N. F. Twining, and Secretary of the Air Force Harold E. 

Talbott. Together, they auc.ceeded in obtaining funds and directives n(i;?eded 
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to et&!l't work. By July, ll Held Otrj&nisuiU@n ~ ~c;m created, a oupponwg 

c:cntir&ctor e~e.sed, mm! the Uu·oll"!d outlini:ae of m maac;ive b&!UllilUc miliiltnil<!l 

devalcpment pll'~!l'am mketc:hed in. 

The crre.ntion of a. oulbotalllU.:tl ballistic misgi.le pll'qiram in t~ Anir F@.rce 

h<M1! mitgni!l'icnnce fo.ir beyond immediate c@n!::lequencea--th~lb these weire 

imp@riamit en~5b. It mei:mt, firat, th.mt thie ei1ht-year 0trrus;le to obtain 

<!a\chnowl<edgement of thl.i:> feaaibility of hmg raum~e rcc~ets hli!ld ~en wen. The 

Bush thi<1H11im h~ finally muccumbed to the von Neumann theoim. &u:a:md, it 

im.,.Uied the a.vailabiHty. in the fore@eeable !utuire, of r"ket vehid®ta 

Guffiden.Uy ~ell'foi tc thru~t a c.at<aUite into orrbit. Fill'lla.Uy, by confirmmiJJ 

th~t e;p,M::e-a~e weapons would m!f.ortly be opetrahorual, it teotified to dAe need 

for developing a \Ulef'ul military competence in space~ to .m sire.at mMlly Aarr 

Fcrcie pla1rm€ li"S it eceemt.?d obvnoue thalt only a military opac@ cm~bility cow.d 

pircvid4!? an effective countC2rwceiight to an interconti~ntal ballitmtuc mi0mile 

fo1rce. 1 

In M.ny U 954L concul!'li"ent with key dedenoru:; in th2 ~hshc mui..sile mg1:u1. 

Air Force headquart~ro directed the Air Resea,rch a~ !lkve!qmcnt Ca.mmd!m!d 

to a.mswne reeponaibihty fol!" a atudy of tha c!!.pplicruiffll!m of JF.IAN!l)'9 Feed !BlAdt 

coru:ept. The veoeru·ch cGmma~ prrompltly "documeevnted"' lPv@~ct n a R §, 

obtainini fin<lll appwov<l'll fll"<llffl the Office cf the ~creui.ry @1 Delfeneie (C~!Nili­

nahng Committee on Guided Mi11H;iilea) iin July. in August. ~na&(B<lm .iiuatll'll@i'!­

zation to proceed with .sctW!l.l wovmt reached the held C((Pfflmaoo, &M that 

cmnmand oet about ioouin~ more comp!!"eheru,ive div42chvcee. The a~ar&mht:<e 

cf Sygtem Requill"iament NW'll'll~l!" 5 o~, l.7 Novem~ll" R qs-4 ei11nalled ~wll"cva! o! 

a ch.?air!y ~efined e!rort to develop a reconn.simeance l!l.llteUite system, <t?ven 

thou.gill the fBene!l'.ru OiM!ll"<lhoraal rrequ~ll'~ment (GOJR No 80) did net emerse fn-GD'l 

Pm1tagim1 cha1rm~h1 untU 16 M.a:irch of the foUowin&iI ye.llr. 2 

A num~rr o1f pireeerataU«mG o1f the Feed Bade pr0;poiaaL la.ll"iJe&y a1111 c!tafil!Wd 

by RAND, m.ar~d the roummev and ezur!y fa.U o! 19~~. FoUC'Wffi.S t~ Air. 

Rcec<!l&l!'<:h &n.d Dev17:!lopm12nt Command' tll ~Gil®Wl111ption cf jpll'@j~c:~ re~eibiHty 

ill'll Mm.y. th&t csmn1ru>.llld t»esm-a & d®termined iAUempt to obtain appir«!W&.1 forr &ll'D 

C!}~<!ld im!h.u1tli"y «lltw!ly e!ifort. .\mono th@M ~ho ~~Nil ;,.m;zft ·:n 11ilQ:ffl© dk@f37i'" 

c:mflow~ t~ FsrJ?d lBadi a~!l'04ii?.1th wel!'e the acta~ ch~irrman of ~ ~ienUJk 

A:!fviooll'y Boulird, J. A. .DcoU~. ah<!! Al r .f.' c~ce Chi1.d of Swlf. Giiirrsva! 

N. fl. Twiw~. amB Ulle h~mdo 01 Siill"ZiS(fSill: Ah' CommliU'tiZ! arnd th<a Afg- a~ceall"cb arr SSEH-a , ,J!i ·, 4H 
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li\.J!Jd Developxnellllt Command--Generala LeMay and Power. Gienr.era.ll LeM.ay 

wao quite responoive to the presentation, urging preparation of a formal 

Stirat,;,gic Air Command requir0ments document covering the satellite, but other 

of the command's officials, notably in its operations analysis staff, urged the 

greater need for improved refueling technique& and manned bombers. General 

Putt. who immediately preceded Power as research and development command 

chief, strongly supported the satellite prog:ram--as did Power himself. 3 

While such pr,,Humtationc were being made at various levels. work began 

on a nwr1;-1b<er of additional elements, or proposed <?lements,of the reconna.is&ance 

oatellite: attitude guidance and co~trcl, a solar-electrical energy converter, 

imelligenc<e processing methods, the awdliary power plant, and the effects of 

l ..11:.. • 1 . 4 nuc ear rauu-.tlon one ectromc compone::its. 

In October 19540 Trevor Gardner asked the 11 1( M Scientific Advisory 

Group"(which included many of the earli,"!r von New:nann committee) to 

conoider the possible interaction of satellite proposals and other missile 

propo§alta of the moment with the intercontinental ballistic missile effort then 

rapidly unfolding. The committee decided that the review should be under­

taken directly by the Air Force; it was ultimately completed by the Western 

~vefo)?ment Division and recommended, in effect, that because of the 

necessity for coordinating the aeveral large rocket-vehicle programs the 

recoruw.it,H:1ance satellite should be aaaigned to the Western Development 

Di . . f ... 5 vunon or managem~n. .. 

m that a oystem r®quirement generally called for the submission of data 

m:iedcad to prepare a formal development plan. while a general operational 

r@qimremem. 0pecified objecti"ves and time goals. the 16 March 1955 require­

mem~ docum<Z?m iaaued by Air Force headquarters actually constituted the 

first full and formal statement of the :'l."econnaiosanc1c: satellite program. In 

many reopecto, ao might have been anticipated, it paralleled the earlier 

:RAND etudiea. It defined as the Air Force objective a means of providing 

continuous Gu:irveillance of 11 preselected areas of the earth" in order ~to 

d~te rmiml the st.n.tus of a potential enemy's warmaking capability. 11 Intended 

for laun.ch from fixed bases, the reconnaissance 1;1a.tellite was to provide 

daylight vi1:n.11al coveTa.ge in sufficient detail to permit identification of air­

fi~ld rumi.waya. and intercontinental missile launch stations. Additionally, 
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.:i.n alt<1u·nPJe &biHty to collect electronic intelligence and to pll'ovide weather 

forc,!J.ating da.ta was aloo Ripecified. Although the "ultim<lte" required 

definition (" ... capability to detect objects no more than ZO' on a aide ... ") 

was moznewhat optimieHc in terma of RAND's earlier findingra, the required 

operational availabiEty date ,: ~65) aeemed basically sound. 6 

Initial management of the p~ ,,ject waa assigned to Wright Air Developmer,t 

Center, the project officers ~ing Lieutenant Colonel Q. A. Riepe and (after 

Auguot 1955) Lieutenant Colonel W. G. King. Jr. By Navember 1955. 14 

basic nin hcue-e" technical t&aka had been defi~. appiroved, and aeaigne&. 

to project office:;rs for control purpor!les. ~ Air Force boo also ccntract~d 

with Radio Corporation of Almeiricc11., Glieir..n L. Martin, and Lod.dieed Aircraft 

for det.'lign studiea intendced to eGtabHoh moll"e ep.2cificaJJ.y the time and 

technology requirement a ofthe undertaking. l[ .l:d!uotrry invem1ti1ations W(?.re 

conduct<;d wu.ier the nickname "Pied Piper . ..,7 

Aa early as Jan'W.ll.ry 1955, the von Neumann 1rroup had decided th&t it 

would be poseiblte--and pirefor<llble--to worrk inihaUy on the satellite vehicle 

cWd itt:1 contentl9 rather than on a total irec@nnaiIDsance sy0tem which would 

ind.wlle the booater elemenu. ln thio fai;ihicm, contended thG? commiu12e. 

there would arise no na:?ed for inte:deirence with the b.!lllieti(: mi0aile prr~ram. 

Th1a command<2r and vicce commandel/' of the Air Research ~nd Develcpm12nt 

Cmr.imaml, Lieutenant General T. S. Power and Mc!!.jor Gener.u J. R. Sessums, 

agreed that this was their understanding of program objectivee. 8 

In general terms, it wae the wiah of the Wernte1?1rn Development Division 

amid ita cmnmru'!ider, G<en121ral Schriever, to devo2e their principal attenticm 

to the interconti~ntal baUiatic mimeile. The intl!'Gducticm of nen-sermane 

ta!l.©k@ cmch &a tadicru-rra.Vl€le baUi0tic mii:u,ilem and GateUites prmniaed to 

inu,Hrfoil'e with thm m&in asl:llie;rament unlesl!'.l addiiia.mal ireaourrcEHJ well'e ccn­

curll'emfily pl!'ovided. N12?vceJrth(;.l!ese, it ws.@ cea1rly &pp.srtmt than no Gell'icue 

mil.futarry o.uteUlite progir&m coinM b11e uml!eMm.wna by the Unilt®d ~mtem wliUaout 

~~ mdditicru:il requirements en the baUiGticc: mi11119Ue dlevcelopm<S>nt /a@lency. 

01 the JltC~OibA12 l,:iwu::h vehid<aID th&!! wccmld be ;.w~.ilable within ilie yel'!l.l:t"!lil cf 

~~lliO:e dCi'lv<Sl~nt D.nd t0st, l!!;rltly tllte Ath11S-Tho!i"-Tit;.·m fomUy prromi0ed 

fully oaltiw!.n.ctory thrruat ch.iu·acfl:ell"iohc0. While nc.t a~cific&llly ll"ejecting 

tha ~i0311 that the WS l 17L prr~ram miiht be ao~ii9'ed to the Weatcern 
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Development Division, those concerned tended to expreae hore that aome 

alternative could be devised. In one of the early discussions of the 

reconnaisannce satellite during a meeting of the r11cBM Scientific Advisory 

Committee 11 in June 1955, the group chiefly considered the t.::,pic in a context 

of 11 steps which could be taken to prevent the TBM [ Tactical Ballistic Missile] 

and Scientific Satellite progxanis from interfering with the ICBM 

[Intercontinental.Ballistic Mis~ile] program. 11 After evaluating the question 

in some.detail, the group decided on a course (';f ;.,,.ctfon:9 

... The coinmittee unanimously agreed that any Satellite program, 
Scientific or Reconnai&aance, which is dependent on componer:.ts 
being developed under the ICBM program, would interfere with the 
earliest attainment of an ICBM operational capability and requested 
the Chairman to write a letter to the Secretary of the Air Force 
advilliing the Secretary of the Committee's concern in this matter. 

There was no question of lack of foresight in such c. deciaion. The group 

w.ae overwhelmingly concerned with keeping the infant ballistic misaifo 

* prograni alive and satisfying the critical need for an operational ballistic 

mio0ile. There seemed alight prospect that the materiel and persormel 

resources then available to the Western Developn1ent Division could accom.mo­

date a major satellite program without diluting the effectiveness of its 

missile effort; by the same token, in the climate of June 1955, thf: prospects 

for obtaining additional reaources commensurate with the expanded require­

ments were so slight aa to be unworthy of notice. 

The basic question of who 1.11hould man.age WS l l 7L was rcso!ved in 

Gordian-knot fashion on l0October 1955, when General Power ruled that the 

entire program wm.tld be transferred from the custody of Wright Air Develop­

ment Center to the Western Development Division. The formal notification 

did not comce for ancther month, and final details ,of th<e transfer were not 

settled until 1956 had begun. Neverthele sia, the b?'oad outlin,HJ of the 

The cornimittee members included, among 13 attending, Professor John 
von Newman, Professor G. B. Kistiakowsky, Dr. C. B. Millikan, 
Profeoeor J. B. Wiesner, and D:r. H. F. York--all concerned. in the 
dedaion which had resulted, a year earlier~ in establishment of an 
accelerated ballistic missile program. 
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underte.king, the scope of the task, and the obviouo difficulty of the pl!'ogrrun 

we:re mndc clearly apparent in the revised system ll'equirement ·which 

formally assigned the reconnaissance satellite to General Schriev~r•s 

k . 10 
eep1ng. 

The Scientific SateU.ite and WS 117 L 

Although much re:ma.ined before the WS l l 7L program. could complete 

the transition from system proposal to system development, the first steps 

had been taken. Unhappily for the simplicity of program mamagement, how­

ever, the years between 1953 and 1956 were also marked by the conuningling 

of military space vehicle programs with "alternative" or "scientific" 

satellite proposals. The basic requirement originated in United 51:&tea 

agreement to participate in the Intern.ational Geophysical Year activities, 

became attached to independent satellite proposals originiated in both Army 

and Navy rocket research eota.blishments, and eventually affected the 

WS l l?L program as it was assigned to the Western Development Division. 

Altbough the original Navy approach of l 945 and the RAND studies of 

early 1946 both contemplated prototype satellites with more 11 scientific" 

than military application, it was not until October 1948 that the general 

scientific community was exposed to such notions. In that 1nonth., the 

Journal of Applied Physics published the 11 Grin1minger Report," a brid 

article based on unclassified elements of the earlier RAND studies. Its 

principal effect was to stir up enthusiasm among the various national rocket 

societies and those relatively i:;mall and isolated groups of specialists whose 

interests were affected by the prospect of space exploration. 

The second major impulse for the creation of a scientific satellite came 

from the space flight enthusiasts and their allies in astronautics. Both 

formal and informal discussions of the feasibility of and the need for scien­

tific satellites marked the proceedings of the Second Congress of the 

International Aat:t'onautical Federation, in London, and the First Symposium 

on Space flight, in New York, during the fall of 1951. Publication of the 

arr 
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proceedillllti,lfl o.f the London meetin; asi ~ Arr~icilal ~Alii0 i&VQ the 

British Interp!im0m:rry Society thei dimtinc:Uon OK ilavbas preprureidt mad ci!i'cu!Qtad 

the first publiah4Rd •t1turk to be devoted amc:hasively to space vehiclem .. 

Wernhell' von Si"w.11m wac, by that time:, coiuiuctiag Ms Olmh c::.~(ilil for 

spo33eorsbip c.>f an eapel'imem:a.l oateUlte prrognm INt ea yee iM!Vil n~ s0cwred 

m~port from the Army Bru.lietic WasUlll A3c;mqr. The "MOUSEc,i (M.h,iumum 

Cwbita! Unmammed S!nteUiie, Earth) proposm.1 o!d.gilm$ted by Dr. Fred Sh,,~er 

~e li?.ttrQctm1 ecme ottc,ntic:m ~ 1953. (Siager, Arthur C. Clsrke. and 

A. V. Ci0.avcar of die British mteirpAm1.emry Society chose the Mme &iud 

b~ om in public relati.ono progr&n11 foir 0 MOUSE 0 during &ia infonsm&i 

~ ilm 11..cmdon. ) After beintJ rsd-Aer extensively llliscusaed during tb0 

~ 1~ SJmpcoiuim cm ~ce, iim New York, th~ Sillll3er scben!le pr-oceedad 

to~ ccaeiderable eupport in conventicm&l scientific cirdem. 
$ 

~i"ent with dlia 0 MOUSE" proposal, von Br&wra forllWil.lly recom-

me~cll that the Alrmy fsbdcm.te and bnwmch 11& minimWll'l aatellif:e vehicle 

bluled Upo!lii components &vm.ilable from missile developmectin of the Army 

Oirdnonce Corp~. 11 Specificruly, he uirged that the Army uee & Jiledotone 

mismile &G the firl!!t-smge booster for a satellite. Decidin1 th.sLt the partici­

pation of all three services would be nec:eso&ry to accept&nce 1md funding of 

such e. progrmn, the Army invited both the Afr Force G.Bid the 'N&vy to 

cooperate. The plan then being ,-:-om..1-lidered involved orbiting a five-pound 

inert "slug" Bbout two feet in diameter, using clusters of solid-fuel Loki 

rockets as the upper three stageti of the four -stage l&unch vehide. 

The Ni\vy eJq>reased rather more than mild interest, but the Air Force 

declined participation beciouse of its concern for long r&nge eUorta leading 

to heavier satellites with military utility. The key Army re1,ort W.'IG isaued 

OI'. 15 September 1954, while the formal approsch to th,a Navy (following 

preliminary informal inquiries) was embodied in & memor~adum of 

14 December. Project costs, m.t th&t point, were estimated at $17 million. 

Some $500, 000 actually were ma.de avm.il~ble to support iru1tia.\ studies. 11 

* Then chief of the Guided Missile Develcpment Division, Ordrum.ce 
Missile Laboratory, at Redstone Arsenal, Huntsvilh!, Al&b&ma. 
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Ai.Uu;i,ugh the Air Force wna not particulli:lirly !i?.Ur~ded by llhe vo:n Birawn 

&pproll.',ch. continued Aiir Force ill'ltcirent ilil ahe general topic wao indicated by 

the ta.ppemirc.nce of a F0b!l'Wl!!"V 1954 RAND etudy de.ii.ling with thee uaea of a 

sdeatific sate Hite. In both the i 954 study anc:!l 11 aupplemenui.l trepoli't of 

JW'lle 1955. RAND emph~oized the neerJ for an instrwnentq;d teat vehicle w 
prov-id~ uoefw dats for l1Mter OJ.t»Qce lZ'EHleairch; ~e cowu::ept oif mn "inert Cllbag 13 

th<en being co11u,iideired by ttae Army and the Navy was quite ignored. A.tJ had! 

been true since 1946, Air Force concE:rn for apmce e,q,loration ~e much 

more clooely concerned with uaeJful ecienaific e~eriment&tion than with thca 

general prospect of Oll"biting "something. 1112 

Almong scientists, the notion of satellite reae.r,.rch g&ined auidition.a! 

impetus from published reports of Soviet interest in "an artificial s&teUite 

of th~ earth" {November 1953) and from the Soviet creation in September ! 954 

of a special Tsiollkovski gold medal for work in the field of space flight. The 

Russians announced that such awards would be made st;;}.rting in 1957. Con­

currli?ntly, in 1954, several leading Soviet scientists were nruned to a 
. . . 13 

permanent corn.m1ss1on on astronautics. 

By August ll954, Congress had sanctioned United States p&rtidpation in 

the activities of the International Geophysical Yeiill.ir. Shortly thereafter. a 

sped.al committee of the geophysical ye.;.r agency had recommended 

n •.. that thought be given to the launching of small satellite vehicles n and 

the House of Representative a had begun cor..sideration of a formal appropri -

ci.tion of $10 million to support American participation in the scientific 

activities of the international group. (At about the same time, Secreta.ry of 

Dafanae Charles E. Wilson told a press conference that he h::11.d no knowledge 

of nny American satellite program.} 14 

In ttle early months of 1955, the Army .md the Navy worked out the 

details of their proposed joint satellite effort--dubbed Project Orbiter. At 

that point, the National Security Council had to decide what, if any, relation­

ship should prevail betwecm the existing military missile programs and the 

requirem.ent for a scientific satellite to support the International Geophysical 

Year. '.rhe decision was formaUy inscribed in a council directive of 

:U, May 1955--a document which officially expreseed the President's doctrine 
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on the 0 jp<1G.C<:lfo! uoez of e~c~ 0 Q.nlci\ which d~cli"ll:l®@ ~(t ~Ill Americ&1w 

38t!:3UU,a foll' ilie mte!l'n&tio;mm.U Geopby®icm.l! Ye~r c:ouA«ll UM:>(t employ em1v mia@Ue 

in~end~d foll' miHamry p~ir,ooee. 15 

1~e 1.,10Aedicnll. o! & :ostmUite pl!'ogrlitLrn W&Q eatiruc:;iao«n (to D~d A. ~lee. 

then t.M,H,imtl1'.Ulrlt l'HM:::ret~ry of de{011u;;e Jfor weseairch .mm.ell d0v0A@Fl1tlCFl!l'.l1t. ~rllem 

n1:1J£11·Msd &!t\ "'Ad ll-fo-c Adviooiry Group on Spec~l Cll:!.pmbiliticao. a wi.'lli 

Dir. H. J. Stte'IW&l!'lt B® cilwrll'nA!l\\, io ll'illlQke opecific recol!'!i'tl!llllleiilldati«m@ Qr.ill th'1l 

od.emilk G&tta:il!itc. 

Wh<2:1n ~e St0w&.rt Com.miUe4? b~gm.n ite mveatig&tioao. the n:i:oaGilb!e 

choices oocll bm@n ir<ad11.u::ed to tllur0e--a.nd mo olf ihe0e G-ere dei;i.dy ®piaxu!caaa 

on the uc . .-ua of vehidea dr~wm. from ttlhe mieG1Uc pirog!I'&i11u1 of dle 9@Ii"Yiccam. 

The Alrmy 11UAd ~e Nnvy proposed Prrojed 01\'lb>iiell". u0in(i tin® Redal~ mic@ile 

plum \!IJPp:!tl'i" lll~,si;:i of JI...oki ll'oc:kete. m Jwn.:a. ~ai voim N~~ ~ire~ maau:iised 

& rte.theil!l' jeill<ali'&A ltJ>li'Ojp>OGal to employ !:Ut ear?ly ~~~-we2'!ilfoll!l A~IB (Setwiea AD 

mi.Gaile to TlM:to'1t ~ 1,u:::ienWfk a~tsllite mto oirbit:. The f68IDIG'Ji"li?-l'i reai:cfliWI\ w.Jl.S 

that th~ Feqw.ired A&® pirototypee cowo:11 be mere us@JhAli.ly employadl <i!llG.H!­

where. New®irdielesei. tirJ(!) Ai.Ir Force pll'op@Ged a coil'l!'llb~ftfioim c&ll.A~ 

"World Sari0e;·l:l ooID<ad oll'll. &im AU.Sa cmrtrymg a.ru ito \lll?if>GU' mw1i:e lthe weU-

pro".fen Aeirobia@-Hi opace prob12? irocket. The trui!l'd a!tel?lmQle ~Ill tthe N&lil~ 0 s 

Project V~•mu'd• & pro1,p:·run hinging on uee of mociiiiiet.dl Vikimig rrocket wmd 

availn.ble uppell' at.l\i~s (fouir otmgia~ m a.lU. 

AB.tthoush the Army concluded, on ili<e bnsi@ oo oudn devellonmmeiais. ~a 
both th.e Aili' Force and the N&vy werre sponsoring lfilrlm alt:eirnativei0 to ih® 

Oirbiter pli!'ogra.m. r.md that interservice riv&lry wg).£1 nit th!i? coI?Qll of the 

situation, much was not the case. Looking at requill'emeimw in the light of 

the 26 May Nations! Security Council directive. the Navy quite logically 

concludced that neithell' Orbiter nor "World Series" could rreceive Stewart 

Com.mittee zi.pprovru. The "Viking proposal," which became V~ual!'d. made 

its appern.rance &s a b&ckup to the primary Navy eubmii.saiOllll. (jointly with the 

Army)--Projed Orbiter. 16 

Apart from the discuuion o! an Atlas-llaumchedl s~!tellite m the 

von Nemnarm group. relatively little of impoll'a&um.Ce emerged from Air Force 
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11m 
q~rt~rlil daA:rrmg th© peiril.odl wflH1Bl the Stewan Commii~e~ t.:1~0 coraoii1'2s1?m.1 ~ 

reccmniu!lndmtion. The cOJililmi.~te0 visited the tqesa~~ Dl,v1dop;ir.u1m0: .DiriGiC311 

~d. hlaQrd flu•ndins0 on ahe At!~l!J pirogrr&\\m, its &l).pph.cliilbliHty to th~ gca1M~li'el 

areirA of ocie!?ltiHc f.\latt.:dHte®. nn«ll "'e prospect of intell'fotl'eG:ac<e betwe(lm the 

ocknillic s.steUitie &.Ud the b&Ah@ttic mia a Hie progirnm. b~- Aili' .l'Foi!'cc 0pow.:Hil­

mein w~ire quite rel:))erved iin dn~ir l!ldvocli'lqr or ilil!? ~'° ~l!"'Oatt:lhl. Aldllo~ 

t&king e condliaaory appire&.ch, division ll"Ci:!j!l>Tl'cai:aaft&!t\ve~ 6d l!?iOa dnl!il@W!Bc.t 

th~iir conviction ~1t ~e dil!'ected criaaaiorm of m mpeda.A IN?nsti.OOl'.lolhlp b®~eeaa 

Atma and ~ce sd.0111Wi«: satellite could e<ll.sily ca"G(? macari~r~e with fihe 

miHm.iry e{foli't. Thcay emph&Gili'.ied iliat m most c&rreful ~gement effort 

wotdd be required to ovicrcome the effects of such i111teriei'elillce iJI' ~ Adm.a 

&nd da0 scientific satellite were tied together. 

Sho!l"tiy a!teII' ilie d.epo.!l"tu.lfe of the Stewart gro-up. the Lo11;1 Ai&gele0 cmiitiplex 

considered C1on~ir'e piresen~!l:io:n of &n Atlrn.® -boostiad scientific o&tellite 

c&U4'id ORTV--Orrbit&l Reme.e.rch cmd TeG!t Vehicle--a 500-poWld mateUite to 

be tiied to Qn Atlas C missile foir laundh.. m 1rm>.1,1,lllly reapectl!l, it wam 1r~-

0blly simil&r to fuce RAND col!ll.cept of eall'ly 1941. l7 

L&te in Auguat. the Ste~-rn.irt Committee ruled th~t Var.o.gWhll"c:ll wo.a more 

nccepmble thi::m Orbiter, pl!'mcipaUy because the l.:i.ttrar would require !thee 

use of military "h.e.rrdwiu,-e~ --Redstone rockete. The chief of All"my oro:ha&uru::e 

research and development!: promptly protested. pointing out technicnl short­

comings in the Vanguard appro2.ch and emphiisizing the danger to United 

States vrestige if the l!'llliiLtion failed to be fi:irat into space--bu.t the Van~rcll 

decision was reaffirmed. Those responsible both for confilZ'ming the origm&l 

St!ewart Comimittee recommendmltion .,md for rejecting subsequent ~ppeala 

later told Congree0 that thee Vangu,u·<ll oflfered "greater promisea than its 

alternai.tives. The c~bmation th.mt under the existing ground rules only 

Vanem;.rd could be selected was not publicly offered. Indeed, at least one 

of the a~rvicea which offered aU:erna.tives to the Vam.gua.rd approach was 

not even a~re of the prohibition on the use of a military rocket as the boost 

vehide; Ule Air Force presentation team continued to support World Series 

without the least intimation that it had been vetoed in advance. 18 
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Subl!le·qucntt An!!' Forco p.ma"tidp,ill.tion in ~~ Qf~ir ol fl.h<a r;:,cioada'k es.teUi~ 

~!! net gc·g-m~c to the meilm cou.ree, of ev®MO th<errl'l:l. 0ml. 31 ~t U95S. 

~liter th,e V'anguru.ricl <l!~ci@icn lilmd bee!ll mad@ but IA)pip:illi'onUy befol?e it ~ lbiecGMe 

genern! !m:r.~ledge, Ah- Forc0 he~~~1rtett.:=.: ~&"ectecll ttt.0 Afv. R@s0&1irck !i3.li.l~ 

lkivelopmeint c~rnmi~ tto ~®tabU.m~ m oe~irG.lte 12>ciea~k ootellite pi·ojf.:ct ao 

~ intt1:S3rated mth t.h0 WS l HL f?li'O!iii'am. Th1a dircacti:11e implied ~i@ 

p".ot\lt~ 1re:commiaC1&n(:0 satellite vahide Rhoulci\ be ue~d. to smtil.®iy l.:'e~lil'e -

men~ of the lnternnti.onQ! GeophyoiceJ Year. 

O.:u.i montta lateir. or.: 3 li Septembe!'l", Major General Albert Boyd, the 

comm,:im.d10 depU!ly comrnmnderr for we&pon eyatema, ti.dviaed the Pen1Ui'Agon 

~t avibstm.mi.tial mcreeeea in fisc&l 195b-!958 fo.ndm.g were <assantial before 

a~y p1togl!:"e1!H1 cowd be attemptcad. This response .imd the im~ct of U-.e 

V;wgW:>ird rulling prompted Air Force heBdqwu·teres to ieaue, on 14 Octobcr.:r. 

further inotl!"uctiono that the Air Reseall"ch mnd Development Comma;nd should 

take no sddUionw. action on a scientific satellite program until Air Force 

x-espo111~ibi!H:ies in t.hmt nrea had been clarified. 
. . H .f.(' 

• ( 1. ~ • 

O.o. i Nov.amber 1955 the "hold order" of mid-October was cancelled 

il.l.D.d the re.s<i!:&rch nnd developn'lent com.m.S1.nd received teletyped instructions 

to submit a plan for the uae of WS l l7L prototypes in the scientific satellite 

progr.nm. Command hem~uartere, within tv,o weeks, had assigned respon­

sibility fo:.r preparing such a plan to the Western Development, Division. That 

organization, in r&ther less than two month®• produced a detailed develop­

ment plan covering a scientific satellite derived from the basic WS l l7L 

progrm.m. 19 

In retrospect, the ll."eal translation point between studies. proposale, 

reports, and component progra:m.s with limited objectives on the one hand, 

and a system development phase on the other, w~s publication of the 

14 J.muary 1956 development plan for a proto~pe, scientific-satellite 

variant of the WS ll7L rec:onn&issru1ce satellite. Although the preliminary 

development plan obviously was a somewh.Afc hastily composed proposal for 

satiafying an Air Force headquarters desire to participate in the scientific 

satellite program then beginning, it nevertheless represented the first 

positive proposal for orbiting an .A.ir Force space vehicle 'IJiJ>-itllin a given 
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time period. In forwarding the preliminary development plan. 

General Schriever clearly indicate:d that hie division was principally 

&lttempting to aatisfy the Pentagon reqtiirement for a demonstration of 

"orbital capabHityn using major elements of the Advanced Reconnaissance 

Syetem--WS Al7L. The ~rux of the January 1956 proposal was feasibility 

demonstration nwithin the International Geophysical Year ... " Thus the 

initial proposal, deliberateiy "tenmthre n in nature, encompassed only that 

portion o! the WS 117 L progrrun which could influence plans for the geo -

physical year activities. In General Schriever's words:ZO 

It appears perfectly feasible to provide an orbiting vehicle of considierable 
payload capacity within the IGY period, provided implementir.g actioll is 
taken at an early date. This vehicle development can be carried out as 
a coherent part of the overall Advanced Reconnaissam.:::e Syl,tem Program 
without significant compromise to the latter. Fur-ther, if cu:r1:ent 
schedules can be maintained. no hardware interference with the iCBM 
program is foreseen. Some interference from a persor~nel dilution 
star.,,dpoint will necessarily exist. This can be minimized by advanced 
planning if a consistent program is pursued. 

In polite terms, the general was stating that his organization could 

indeed orbit a scientific satellite if certain conditions were satisfied: ade­

qua.te finandal support, appropriate personnel reinforcements, and 

reeolutior .. to proceed with the program once it had been approved--without 

frequent halts and starts. 

The January 1956 proposal conceived of an initial orbital flight, using 

an Atlas Series C missile as the boost vehicle, by 19 August 1958. The 

satellite itself, to weigh about 3, SOO pounds, was to contain " a propulsion 

system, guidance and control equipments, beacons and other items being 

developed for the ARS [Advanced Reconnaissance System] and ess~ntial for 

these tests. n 

In many rreapects the proposed vehicle resembled the Thor -Agena 

combi:tru1timu1 actually used in the Discoverer program moi'e thl.U'll five ye&,:rs 

later - -with Atlas substituted for Thor. Specific scientific measurements 

which the pbm!l?.ing group feh could!. be t'4ken by the p!l"oposed vehicle includled. 

atimosphereic density, frequency and mass of micrometeorites, theJrm&l flWt 

eefieda in orbia:, 001.&r radiation in the ultraviolet and X-ray ll'<egionill 0 aml 

effectm of the ionoGphere and troph0111phere on communications. Additiomal 
§SEH-2 
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data th;:.t could be obtained from the pii'opo0ed satellite, it appeared, could 

include information on cosmic radiation, the earth's magnetic field, a.n.d 

solar high frequency radio noi'<le. 

Success in the effort, the Western Development Division c~1·efully 

expl.:i.incd, would be dependent on four basic circumstances: maintenance of 

the ballistic missile program schedules, a prompt decision to proceed with 

the "preliminary" sa2elH11~ !".:'<"li,'!lOsal, early selection of a suitable contractor, 

and "the provision of ad4·q-.aaie fiwn~9." Planners anticipated that the results 

of the satellite experimeir.its 'Would be beneficial to progress in ballistic 

missile development. but .tpecified that missile contractors should not be 

called upon to participate in the satellite program if that participation would 

"detract in any way 03 from theur primary concern: missiles. 

Estimated program cost totalled $95.5 million, of which $13 million had 

to t,e made available by l April 1956 if the proposed schedule was lo be 

maintained. 2 1 

On 16 January 1956, General Power accepted and forwarded the prelim­

inary plan. Two days later, the Air Force Research and Development Policy 

Council completed a rapid review of the proposal and sent it to the Stewart 

Committe'-. Early in February, a composite team from several Air Research 

and Development Command centers and divisions supported the written 

proposal through the medium of a special presentation. The Air :Force 

group did not in all respec.~ts stand firm behind the Western Development 

Division plan, however. On instructions from General Pun, newly named 

deputy chief of st.iiH, development, in Air Force headquarters, the pres~n­

tation team refrained from emphasizing the need for total program approval 

and indicated geiM~ll"ctl willingness to "a.cce;:,t approval of a portion of the 
22 program." 

As fo.ll" as the Aii" Foi"ce was conc<E~rned, nothing particularly significant 

came from the Jam.nary n 956 development plan or the later presentation to 

the Stew~rt Committee. Notwithstanding the fact that the committee had been 

far from unanimous in endorsing the V,3nguard approach as the most prom -

ising of the several alte!i'natives, the August l 955 decision in favor of 
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Vanguard wns allowed to stand. Putt's decisio.a not to press the issue 

prob&bly made no difference. A more fo.rceful co1.u·se presumably would 

have ended, in time, as did the action of the chief of Army research and 

development, Lieutenant General J. M. Gavin, who in the spring of 1956, 

again vigorously argued for approval of a modified Orbiter program as a 

much more promising approach than Vanguard. On 15 May he received 

orders "telling me in specific terms [he later testified} that the Army 

would not prepare to launr.:h a satellite using its Jupiter or Redstone 

missiles." \lfhatever the consequences, the May l 955 National Security 

Council decision to s,':!parate the scientific satellite from military programs 

prevailed. In the instance of both the Army Orbiter and the Air Force 

WS l l7L, the key factor in the decision not to proceed with an alternative 

or accessory scientific satellite approach was the strong possibility that the 

close association of such a satellite with a specific military weapon might 

delay the scheduled delivery of that weapon. General Schriever and his 

staff had consistently emphasized that the earliest possible operational 

availability of an intercontinental ballistic missile was the key objective 

of the Air Force program and that an Atlas -launched sah Hite effo :, had to 

hinge on success in that effort. The Army frankly conceded that acceptance 

of its plan to launch a Redstone Arsenal satellite by January 1957 would 

delay the Jupiter missile program by about three months. The delicacy of 

deve::lopment, test, and delivery schedules for the Atlas was even more 

pronounced than was t.:-ue of Jupiter. Even while proposing a plan for 11sing 

the Atlas Series C missile to orbit a prototype satellite, the Air Fore~ 

repeatedly emphasized that no more than a slight slippage in Atlas develop­

ment would l>e needed to delay availability of Atlas boosters past the point 

where they could be used to satisfy International Geophysical Year require -

ments. Thus the uncertainty of suc.::ess in meeting geophysical year dead­

lines and the general prejudice against interfering in any way with the 

progress of ballistic missile development essentially caus:ed the demise of 

the 1956 proposal to orbit an Air Force scientific satellite .• ?. 3 
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Something in the nature of an epilogue to the January-February 1956 

* episode occured one year later. On 1 February ; 957 the development staff 

in Air Force headquarters, at the request of the Department of Defense, 

asked General Schiriever's group to submit a cu.rrent estimate of the ability 

.Jf the Air Force to build a "back-up" scientific satellite that could be launched 

during the International Geophysical Year. The West Coast agency replied 

on 8 February, in a message that was forwarded from command headquarters 

three days later, that no Air Force scientific satellite launchings could be 

scheduled with any assurance of succesa before mid-1959, but that if the 

Atlas program continued to make excellent progress it might be possible to 

schedule one or two m..iurilmmn risk launchings during 1958- -that is, during 

the final months of the mltell"'!mational Geophysical Year. In either event, some 

$91 million in additi~ f11.mds would be needed to support auch an effort, 

1 · f 11... - ..JI • 24 exc us1ve o UGil.Ge operat1on ;;ul•.ll ina1ntenance costs. 

The Department of Defense, which again was conside.ring variants of 

the Vanguard and Orbiter proposals as well as a scientific satellite based· 

on the WS l l 7L, decided again that no justification existed for tying the 

WS l 17L program to International Geophysical Year Programs. The 

Stewart Comn1ittee unanimously endorsed the validity of the current 

Air Force approach and, by implication, the need for a military satellite. 

Nevertheless air staff members in the Pentagon remained conscious of the 

continued presence of a:,1ti- satellite sentiment in the defense department. 

Some officials in the defense establishment openly questioned the feasibility 

of a reconnaissance sateUite, much less the existence of a valid military 
~l* 

requirement. for such a system. Perhaps equally troublesome, concern for 

a var.iet-y of other p:::-ograms which, in the clim;;.te of the early l 950's, 

Precisely ten years earlier, on 2 February 1947, RAND had submitted 
the first technically detailed scientific satellite proposal to the (then) 
Army Air Forces. 

The attitude was scarcely unprecedented, one of the most notorious 
examples being Fleet Admiral William D. Leahy's flat refusal to 
believe in the feasibility of an atomic bomb until the very day o! the 
Almago.rdo test in July 1945. 
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~~.-:u·ed to be terr more GlQtnahc~nll ao the Air Ferree ~n mihlla1ry tUaleUatse. 

hequontly Cli."M.aoi:nd ~ven thoc.'l~ who wewc otfici4Uy ti1u~oll"hn111 thlf: opQce effort 

to be eomca<ahat tepid in Ua~iir s11:pport. Th1.10 Air Force p~nerm convinced 

o! the ursoncy of !!!I ep&cct> Jn·oar&m mnai woli"lldni!it to oecu!l"e itz £lppll"ov3l too 

oft0n fm.md thei ::r &udicmcem M hif,lh~r A'-"v~hi to b~ e;ih<c.>r mdifforr<mt or m.ctnvely 

hosllile to the ill" piropoaoh1. 2 S 

Neve!l"tihe)CE"9oil, G"otrit ..went ®isedlly &he1.iu,.g_ Even Ou:,ui~ the "c:1rt.1iah cUori" 

to prr<?p&!l"e & Jeve!opment plan for l!I lilden~Hk a~ll.-.?Jhlle 10 017bit by the faH of 

i 958 luo1". prrecederu::11.?. woirk on ls\ mli Haa ry ayat~Ra will~ ~ move reah obc dead­

line conhnued. lnd.P<i!d, corui1ide!l'&ble UVi<enr.v s~Q.Qd:ed to !!he ; .. ,repmrmtic:m of 

ll foll dev("lo~m,enq p&ian. On 10 F.abrruary 1956. bdo!l"e- ,uu.,-thimig;i w.no hD?O'C:m 

a~out th~ St~~rt Commili~¢><Q,'£1 decision cm Oie prropoQed .,prro1!oll:VJK'"' 11denhfic 

f.Ulll:eUite. the project ofhc~,r foir WS l ll?B .. (Col~E"I 0. J. GIEJ'Jst.h?O') outlhnl!'d m 

schedule c..1lhnfl forr uha- c:omplehon oa mi~ il>l.llsic pL:lirutiil;.li T!l)y D Apli"il. Thll' 

;:n-oj~ct oHuce meu t.~Qt desdhne, forrw0rdina on l Aprrd o forms! deveio-pmema 

p!ll.n thc.'lt estabhmhed a May 1959 tovme« dQltie fo1r !ill"!ilQ oll'bs«. (Howevev. iao 

late &l!l Mmrch 1956 GAeu11111e II" 'e RB"Oup ottHi wi.T.o gnvmril aho...ight to mct>eUn1 tlne 

time i:-equiremcanto of the B<i?ophyeic&A yee.li' p!i"~ram. Gnd .so much mo l:1 y<i?,0v 

later it did not Cl<::!~m <2fltiirel; impooeible to l11Mmch eomll? sovlt of & GIG.lteUnqe by 

t.."i.e t:l!l.d of th<i!' @eophyoical year. ,.u, 
The h11H-ec:cpe ay@tem dl~velopm<mll 1!l)&QQ1 fov WS an' L tr<cceived Geftc;?G•si 

S:::hriever'it opp!l"oval o;n Z Apvil I 9Sf> nnd Getm~l!"~A Pm::vev'a eMor111em~i 

three weeko late!!'. DeGigs-ua•d ao oGh sfy n.he ll"l?!q,.til rremc;.maa o!f the Mlllvch ~ 

October 1955 Op<!.lll'Obc:m.m! irequiremen2 and Gfllliem req11tirm\i'llent dccumiana~. 

it was almost ench.iusively ccm<:ern~d •z:rUh U,e purely mih~irv iriacoroll'li3imsruu::e 

i:uipecto of thee !llSLt!E!Uite J!Jll"Oill"ID.m. In the tH?L'Hl!e of pll'·ovidin; ~it 0arrly f'lish1lo 

would ruwe the "e.ddibcmG.\ objecbvca" o! coUechf!li "ti0oph1aie&l «§&Ila of 

iuterasft to the raciontihc commWlity in 1aft121raA," ifl confov11ned ircna3Mr to 

eome of the det&\ilo of the p!rehmilM\ry pla.im of 14 J§l~fV. TNl!l 'S'.Q© the c:mly 

oipil'icant concc,00ion to thG!! mcieftti.fic u1oulhtia. ho~w<all". The orrbU@l 

elamcent w1zu.:1 eGGGl!l)tisUv & ll'e?fi111l.ed roco!iffl&il'geance G&telHto bed 110 ms\ Atl4!lo 

l~unch vehicle. Tho complote ziyatem 0 i nchndiaas viUi.l 11rCWM11 illl!ill~llebmu, 

for mnolyming &nd dio eemim'ltins the collected imonvaattic:m. G713G mtcmdQc!l to ~ 
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fully operational by the third quarter of 1963. Exclusive of facilities, the 

re!.)e&rch and development coBt wme expected to be about :O 14. 7 million. 27 

Aik" Force h€1MiqW.il.rteirs approved the Z April pliim, essentially aa sub­

mitted, on Z4i July 1956. A development directive covering the system 

appeared on 3 Auguat. It contained only one important qualification--but 

tMt wao all import&nt: devdopment w&s authorized within a funding limita­

tion o{ $3 million forr fiscal 1957. The Air Research and Development 

Command system development directive (actually prepared in the Pentagon) 

which appeared on 17 August eJl;J)nnded on that qualification by citing "severe 

limitationa on FY 1957 funds available to this command, 11 and conceding that 
•L. n. de . . . l f di n28 YllB was ma quate 1rutia un ng. 

Nevertheless, almost precisely 10 years after its first appearance in 

the guise of n RAND study, the military satellite had achieved system status. 

But where&s covuHn·va.tive estimates of program costs had indicated an initial 

need of nt le&at $39.1 million through fiscal 1957, the WS l 17L program 

approved in Auguot 1956 was funded at rather less than 10 percent of the 

requirements lcevel. It wmlll not a. particularly auspicious start, but 

conaidering the obstacles of funding stringency, skepticism and "policy 

consideratiorull II that had! ~en overcome in pra.gressing that far, the achieve­

ment was not unreDU.\rltable. 

Yet the obmtacles thnt had &ppeared as early as 1946 still were trouble­

some. Throqb the whole of the period when the supporters of WS l l 7L were 

seekins program approval and adequate funding, the general attitude of the 

Dep.!lrbncnt of Defense remained hostile toward satellites. Although not 

openly procl.nimed, it was departmental opinion that satellite vehicles were 

not feasible and further, that until Vanguard experiments confirmed feasibility 

itself the WS l 17L program should be funded at the "study level. 11 

Another ohstacle to careful and detailed planning effort was a severe 

restriction on the circulation o{ information concerning the WS 117L proposals. 

The obviously critical_ political implications of a reconnaissance satellite 

d~signed to operate in peacetime served to inhibit free discussion of the 

program ita-!ll. The extent to which such rigid security cla.ss:i!ication 
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h&mpe:irad ilioiro\R€!h plannim1g m.ndl ptreverated & more ceUechve P'Jlf'Enoeai&ticm of 

VIS U 7 L re&litic::,a Will.ft difficult to S.tiHilGiHl ra, but in the opwon 01! one key 

p.artic:ipant, it cerwnly Md "an advene impact. azq 

At the point of initial pro1ram a.ppli'oval and fWlldinig. in l G"JS6, It.ha? 

Air Force filp&ce effo:rt giwe eve:ry indication o{ being Olli\ s sm.m11d l!.ec:Smicall 

foundation. Unhappily, adequ&te funding atiU wna lac:llwnig, ~ pe:trt.M,ip ffii1t1)Jii'l2 

ir.:1portant, high level wu:lerstanding of the vital need !or in !l"eQJ.icrtic rnili~U'V 

sp&ce effort ww.s scant. There l&y the real problem. 
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NOTES - CHAPTER 4 

L The b&ckground of the ballistic missile decision of 1954 is perhaps the 
best documented event in Air Force history. The "most o!ficial" version 
is probably that summarized in Con,ressionnl Record ~endix), 
Z Sep l 960, extension of remarks o Rep Le Arends, pp 6642-6645. 
Most of the key documents, too numerous to cite, are included in 
nBasic: Docum;ents Collection" in SSD Hist Div files. 

2. Memo, MajGen J B Carey, D/Plans, DCS/Plans and :Progs, to D/Ops, 
DCS/Ops, subj: Policy on Earth Satellite, 18 Nov 1957, with incls: 
Position Paper and Chronology, cited in Bowen mss. 

3. Interview, LtCol V M Genez, SAFSP, by JR L :Perrry. SSD Hist Div, 
23 Jul 1962. Col Genez later concluded 11:hat high SAC officers tended 
to see more value in a reconnaissance saaelliire ~ l!DOSt ARDC general 
officers, though Generals Putt, Power, and F B Wood were notable 
sponsors and supporters of Feed Back. 

4. "Project 1115 BackgroW1d," Dec 1954; DF. Maj QA JRiepe, Weap Sys 
Officer, MX-2226, Dir/Weap Sys Opa, WAOC, to Security Div, IG, 
WADC subj: Project Nickname, 14 Dec 1954, and cmt 2, IG to 
Dir/Weap Sys Ops, 17 Dec 1954. 

5. Minutes of ICBM Scientific Advisory Committee Mtg, 15 Oct 1954, 
prep by LtCol B L Boatman, secy, in SSD Hist Div Basic Docs; memo, 
BrigGen B A Schriever, Cmdr, WDD, to Col CH Terhune, D/Cmdr 
Weap Sys, subj: Satellite Development Plan 15 Apr 1955, in SSD Hist 
Div files, Space -Gen. 

6. GOR No 80, 16 Mar 1955: 11 General Operational Requirement for a 
Strategic Reconnaissance Satellite Weapon System," in SSD Hist Div 
file: ARS/WS ll 7L thru 1955. 

7. ARDC S R No 5, 2 9 Nov 1954 and Amend No i, 8 Aug l )55, authorized 
design studies by industry; Hist Rpt, WS ll 7L, Jan-Dec 1956 (WDD), 
in SSD Hist Div file; Genez interview, 2.3 Jul 1962.; presn: ARS 
Presentation, LtCol W G King, Ch, MX-2226 WSPO, to 
BrigGen B A Schriever, Cmdr WDD, and staff, 7 Nov 1955, cy in SSD 
WS 117L files, Rand D Center. 

8. Minutes of the ICBM Scientific Advisory Committee Mtg, 4 Jan 1955, 
Basic Docs file. 
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9. Minu.teo of the ICBM Scientific Advisory Committee, mtg of 16-17 
Jun 1955, prep by LtCol BL Boatman, WDD, in SSD Hist Div files. 

10. Ltr, Ma.jGen A Boyd, D/Cmdr Weap Sys, ARDC, to 
BrigGen B A Schriever, Cmdr WDD, no subj, 7 Nov 1957; Memo 0£ 
Underatru1ding, MajGen & A Schriever, Cmdr WDD, and 
BrigGen HM Estes Jr, Dir/Sys Mgt, ARDC (Det 1, W-PAFB), subj; 
Transfer of Responsibility for ARS Program, 13 Jan 1956; ARDC SR 
No 5, 17 Nov 1955, in SSD Hist Div ARS/WS ll7L file. 

11. Testimony of MajGen J B Medaris, Cmdr, ABMA, Johnson Committee 
hearingo, 14 Dec 1957; testimony of LtGen J M Gavin, Ch Rand D (DCS), 
t1 S Army, Johnson Committee hearings, 13 D<ec 1957; Spec Rpt, RP- I, 
"Project Orbiter," prep by R W Seese, ABMA Dev Ops Div, 14Sep 1956, 
ci~ed in D S Akens, Historical Ori~ins 0£ the Geox:~ C Marshall Space 
~?lht Center, NASA His~ Dec 19 0; ltr, <'.lt GMD , 1:>rd Msl Lab, 

one Arsenal, to Ch. Aeromed Br, (Aeromed Lab.) ARDC (WADC.) 
Z3 Dec 1954, in ABMA Hist Div fil1'!s, cited in Akens: Origins ... , 
J B Medaris, Countdown for Decision (New York, Putnam, 1960); 
AC Clarke, The Making or~ Mcon (New York, Harper, 1'157). 

12. RAND Rpt RM-1194, Scientific Uses for a Satellite Vehicle (R R Carhart), 
12 Feb 1954; RAND Rpt RM- iS0lr,sdentil'ic Uses of an Arti.fical Satellite 
(H K Kallmann), 8 Jun 1955. -- - - ---

13. Johns~n Committee he~rin~a, I, 606, reprint of portion of special RAND 
memo; F J Krieger, 73ehin the Sputniks, A Survey of Soviet Space 
Science (Washington, Public Affairs Press7 1958), T=4-. -- ---

!4. Supplemental Appropriation Act, 1955, PL 663. 68 Stat 818; Aeronautics 
and Astronautics, NASA chronology (E E Emme) {Govt Print Ole, 1960, 
pp 76, 77; New York Times, 17 Nov 1954, 22 Dec 1954. 

15. NSC Dir 55:?0, 26 May 1955, cited in Bowen mss. In his 18 Jun 1962 
letter to Putnam (SSD), Bowen calls this "the decisive document" in the 
subsequent progress of the American scientific satellite effort. Although 
it is difficult to discover what alternatives were considered before the 
NSC made its ruling, it is abundantly clear that the e£f P.ct of the ruling 
was to eliminate from consideration both the ABMA (Redstone -Jupiter) 
and the WDD (Atlas-Thor) vehicles, a-I though these we re the only high -
thrust rockets that could conceivably be made available during the course 
of the geophysical year. 

16. Minutes of ICBM Sci Adv Comm Mtg, 16-17 Jun 1955, p 6; Akens: 
Or!tins ... , citing Rpt of the Ad Hoc Adv Gp on Spec Capabilities. 
of sst ~/Def, Aug 1955, pp A-1, 1-17; ltr, Bowen to Putnam, 
18 Jun 1962. 
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17. Memo, Col CH Tel1'hune, D/Crndr Tech Ops, to BrigCen BA Schriever, 
Cmdr, WDD, subj; Visit of DOD Satellite Ccmmitt0e, Z8 June 1955; 
memo by WDD Hietn,subj: Conveh- Prea:enur.tion, Z9 Aug 1955, 30 Aug 
1955, both in SSD Hist Div files, ARS/WS U7L thru 1()55. 

18. Johnson CommiUee hearina;a, testimony of DA Qw;.das, Secy AF, 
27 Nov 1957, pp 284-2.86, LtC.en J M Gavin, DCS/R m,.d D, Army, 
13 Dec 1957, pp 505-510, lilnd MajGen J B Medaria, Cmdr, ABMA, 
14 Dec 1957, pp 540-547; Genez interview, 23 Jul 1962.. Genez, who 
made the AF presentations to the Stew~rt CommittP.e and to Ow;i.rrlea, 
was not aware o! tha.> NSC directive a.t ilie time ruid actwuly did not ll'i.1aim 
of its demils for another six years. As he recalled event.a, there w&a 
no evidence that the Army had any mow!edge of the NSC directive, nnd 
the fact that both Von Bra.Wl and Med.aria continued to endorse the uae 
of a Redstone launch vehicle would tend to support auch o21n observation. 

19. Memo, Col PE Worthman, Ch, Ballistic Div, Asst D/Cmdr Weap Sys 
(Missiles and Mil Space Sys), to LtGen SE J\.nderson, Cmdr, ARDC, 
subj: Chronology of Scientific Satellite Progrruna, Sept 1159, cy 
retained by Col Worthman, Ch, SSD Plana and Progs Ofc, and em:racted 
for SSD Hist Div, June 1962, in SSD Hist Div files; interview of 
Col P E Worthman, Ch, SSD Plans and Proge Ofc, by R L Per:rry, 
SSD Hist Div, 1 June 1962.. 

20. Rpt, WDD (ARDC) Development Pl.m, "We&J?on System H7L Prelim~ll."Y 
Development Plan (Initial Test Phase), Advanced Recorumair:Hl&nce Syetem,C' 
14 Jan 1956 (probable date, not specifically marked on rpO. p ii, in 
SSD Hist Div files. 

21. Rpt, WDD Dev Plan, WS ll7L (Preliminary), 14 Jan 1956. 

22. Memo, Col C H Terhune, D/Cmdr Tech Ope, to Br;.gGen B A Sch1ri@v<er, 
Cmdr, WDD, oubj: ARS, 16 Jan 1956; memo, Col OH Ghieser, Aa1:1t for 
Sys Mgt, to Col CH Terhune, D/Cmdr Tech Ops, WDD, subj: 
Presentation to the Stewart Committee on WS-177L, 7 Feb 1956, both 
in SSD Hist Div files: ARS/WS ll7L 1955-1956; TWX, AFORD-RE-
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